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PART 1 — GENERAL

1.1 Related Sections .1 Section 013300 Submittal Procedures.

.2 Section 013550 Waste Management and Disposal.

.3 Section 099150 - Interior Re-Painting.

.4 Section 230593 - Testing, Adjusting and Balancing
(TAB) of Mechanical Systems.

1.2 Eguipment List .1 Complete list of equipment and materials to be
used on this project and forming part'of tender
documents by adding manufacturer's name, model
number and details of materials, and submit for
approval.

.2 Submit for approval within 48 h after award of
contract.

1.3 Trial Usage .1 Departmental Representative may use equipment and
systems for test purposes prior to acceptance.
Supply labour, material, and instruments required
for testing.

.2 Trial usage to apply to following equipment and

systems:

.1 Lab exhaust systems.

.2 General exhaust systems.
1.4 Protection of .1 Protect equipment and systems openings from dirt,
Openings dust, and other foreign materials with materials

appropriate to system.

1.5 Painting .1 To Section (08915C - Interior Re-Painting.

.2 Prime and touch up marred finished paintwork to
match original,

.3 Restore to new condition, finishes which have
been damaged too extensively to be merely primed
and touched up.
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1.6 Spare Parts .1 Furnish spare parts in accordance with Section
017800 - Closeout Submittals as follows:
.1 One set of bearings for one (1) new exhaust
fan.
1.7 Special Tools .1 Provide one set of special tools reguired to

service eguipment as recommended by manufacturers
and in accordance with Section 017800 - Closecut

Submittals.
1.8 Demonstration .1 supply tools, equipment and personnel to
and QOperating and demonstrate and instruct operating and
Maintenance maintenance perscnnel in operating, controlling,
Instructions adjusting, trouble-shooting and servicing of all

systems and equipment during regular work hours,
prior to acceptance.

.2 Where specified elsewhere in Diwvisicen 23,
manufacturers to provide demonstrations and
instructions.

.3 Use operation and maintenance manual, as-built

drawings, audio visual aids, etc. as part of
instruction materials.

.4 Instruction duration time requirements as
specified in appropriate sections.

.5 Where deemed necessary, Departmental
Representative may record these demonstrations on

video tape for future reference.

.6 Note phased nature of the project and phasing

requirements.
1.9 Closeout .1 Provide operation and maintenance data for
Submittals for incorporation into manual specified in Secticn
Substantial 017800 - Closeout Submittals.
Performance
.2 Operation and maintenance manual to be approved

by, and final copies deposited with, Departmental
Representative before final inspection.

.3 Operation data to include:
.1 Control schematics for each system
including environmental controls.
.2 Description of each system and its



Lab Exhaust System Alteration

Section 230500

Summerland, BC Mechanical General Requirements

Project R.018297.001

Page 3

controls.

Description of operation of each system at
various loads together with reset schedules
and seasonal variances.

Operation instruction for each system and
each component.

Description of actions to be taken in event
of equipment failure,

Revise the existing operation and
maintenance manuals for the existing fans
(including affected associated systems),
LEF- 1/2/3, serving the combined fume hood
exhaust and general return/ exhaust system.
Request the original manuals from the
building operator. The intent is to
provide an updated manual that shows the
new fans integrated with the existing
systems complete with, but not limited to,
shop drawings, maintenance data, updated
operating set points, updated controls
drawings, schematics and sequences of
operation, balancing and commissioning
reports.

.4 Maintenance data shall include:

.1

Servicing, maintenance, operation and
trouble-shooting instructicons for each item
of equipment.

Data to include schedules of tasks,
frequency, tools required and task time.

.5 Performance data to include:

.1

Equipment manufacturer's performance data
sheets with point ¢f operation as left
after commissioning is complete.

Equipment performance verification test
results.

Special performance data as specified
elsewhere,

Testing, adjusting and balancing reports as
specified in Section 230593 - Testing,
Adjusting and Balancing. .

.6 Approvals:

.1

Submit 2 copies of draft Cperation and
Maintenance Manual to Departmental
Representative for approval. Submission of
individual data will not be accepted unless
80 directed by Departmental Representative.
Make changes as required and re-submit as
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1.10 Shop Drawings
and Product Data

.10

.11

.12

.13

directed by Departmental Representative.

Additional data:

.1 Prepare and insert into operation and
maintenance manual when need for same
becomes apparent during demonstrations and
instructions specified above.

Ensure air systems have been balanced with a
draft report submitted to the Departmental
Representative.

Commissioning component sheets and verification
test sheets to be completed and draft report
submitted to the Departmental Representative.
Labs, fume hoods, labs exhaust fans commissioned
to the satisfaction of the Departmental
Representative.

Ensure lab exhaust air systems have been balanced
with a draft report submitted to the Departmental
Representative.

Record drawings to be submitted.

Prior to requesting an inspection for Substantial
Performance, provide a complete list of items
that are deficient.

At the completien of the project, submit one
copy of the Maintenance manual in searchable,
electronic, PDF format.

Submit shop drawings and product data in
accordance with Section 013300 - Submittal
Procedures.

Shop drawings and product data shall show:
.1 Mounting arrangements.

.2 Operating and maintenance clearances. eq.
access door swing spaces.
.3 Project specific information (models,

sizes, etc.) clearly identified.

Shop drawings and product data shall be

accompanied by:

.1 Detailed drawings of bases, supports, and
anchor bolts.
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1.11 Cleaning

1.12 As~-built
Drawings

Acoustical sound power data, where
applicable.

Points of operation on performance curves.
Manufacturer to certify as to current model
production.

Certification of compliance to applicable
codes.

.4 In addition to transmittal letter referred to in
Section 013300 ~ Submittal Procedures: use MCAC
"Shop Drawing Submittal Title Sheet". Identify
section and paragraph number.

.1 Clean interior and exterior of all new systems.
Vacuum interior of new ductwork and exhaust fans.

.1 Site records:

.1

Departmental Representative will provide 1
set of reproduciblie mechanical drawings.
Provide sets of white prints as required
for each phase of the work. Mark there on
all changes as work progresses and as
changes occur. This shall include changss
to existing mechanical systems, control
systems and low voltage control wiring.

On a weekly basis, transfer information to
reproducibles, revising reproducibles to
show all work as actually installed.

Use different colour waterproof ink feor
each service.

Make available for reference purposes and
inspection at all times.

.2 As-built drawings:

.1

Prior to start of Testing, Adjusting and
Balancing (TAB), finalize production of as-
built drawings.

Identify each drawing in lower right hand
corner in letters at least 12 mm high as
follows: - "AS BUILT DRAWINGS: THIS DRAWING
HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS
AS INSTALLED" (Signature of Contractor)
(date) .

Submit to Departmental Representative for
approval and make correcticns as directed.
TAB to be performed using as-built
drawings.

Submit completed reproducible as-built
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drawings with Operating and Maintenance
Manuals.

.6 Provide AutoCAD drawing files with as-built
information in both hard and electronic
copies in latest version of AutoCAD as
described in 017800 clause 1.7.7.

.3 Submit copies of as-built drawings for inclusion
in final TAB report.

1.13 Waste .1 Separate znd recycle waste materials in
Management and accordance with Section 013550 - Waste Management
Disposal and Disposal. '

.2 Divert unused metal and wiring materials from

landfill to metal recycling facility approved by
Departmental Representative.

.3 Dispose of unused paint material at official
hazardous material collections site approved by
Departmental Representative.

.4 Do not dispose of unused paint material into
sewer system, into streams, lakes, onto ground or
in other locaticons where it will pose health or
environmental hazard.

.5 Remove from site and dispose of packaging
materials at appropriate recycling facilities.

.6 Dispose of corrugated cardboard, polystyrene and
plastic packaging material in appropriate on-site
bin for recycling in accordance with site waste
management program.

T Hazardous waste (metallic and non-metzllic)
removed from the fume hood exhaust system will
need to be securely stored in émil plastic bags
within a sealed, locking container provided by
the contractor within the fenced area at the
staging area noted on the site plan. The
container contents will then need to disposed of
at a licensed hazardous waste landfill. The
contractor shall supply to the Departmental
Representative a copy of the landfill’s invoice
and/or waybkill proving that the contents were
delivered and dispcsed ¢f. See Section 013500 -
Special Procedures. :
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.8 Construction dumpsters shall be located at the
primary staging area, in the greenhouse parking
lot. Contractor shall be respeonsible for
providing dumpsters and their disposal.

1.14 Trades .1 Refer to‘Section 230983 for related EMCS
Coordination coordination work.
.2 Refer to Division 26 for electrical coordination
work.,
PART 2- PRODUCTS NOT USED

PART 3- EXECUTICN NOT USED
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PART 1 - GENERAL

1.1 Related
Sections

1.2 References

1.3 Sections
Includes

1.4 Shop Drawings

1.5 Closeout
Submittals

1.6 Waste
Management and
Disposal

Section 013300 - Submittal Procedures.

Section 013550 - Waste Management and Disposal.

American Society of Heating, Refrigeration and
Air-Conditioning Engineers (ASHRAE)

.1 ASHRAE 90.1-04, Energy Code for Buildings
Except Low-Rise Residential Buildings.

Electrical Equipment Manufacturers' Advisory
Council (EEMAC)

Blectrical work to conform to Division 26
including the fellowing:

.1 Supplier and installer responsibility is
indicated in Motor, Contrel and Equipment
Schedule on electrical drawings and related
mechanical responsibility is indicated on
Mechanical Equipment Schedule on mechanical
drawings.

2 Contreol wiring and condult is specified in
Division 26 except for conduit, wiring and
connections below 50 V which are related to
control systems specified in Division 23,
Refer to Division 26 for quality of
materials and workmanship.

Submit shop drawings in accordance with Section
013300 - Submittal Procedures.

Provide maintenance data for motors, drives and
guards for incorporation into manual specified in
Section 013300 - Submittal Procedures.

Separate and recycle waste materials in
accordance with Section 013550 - Waste Management
and Disposal.

Divert unused metal and wiring materials from
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landfill to metal recycling facility approved by
Departmental Representative.

.3 Remove from site and dispose of packaging
materials at appropriate recycling facilities.

.4 Dispose of corrugated cardboard, polystyrene and
plastic packaging material in appropriate on-site
bin for recycling in accordance with site waste
management program,

PART 2 - PRODUCTS

2.1 General .1 Motors teo be high efficiency, in accordance with
local BC Hydro company standards and the
requirements of ASHRAE 90.1.(2004)

2.2 Motors .1 Provide motors for mechanical eguipment as
specified.

.2 If delivery of specified motor will delay
delivery or installation of eguipment, install
motor approved by Departmental Representative for
temporary use. Final acceptance of equipment will
not occur until specified motor is installed.

.3 Motors under 373 W: speed as indicated,
continuous duty, built-in overload protection,
resilient mount, single phase, 120 V, unless
otherwise specified or indicated.

. 4 Moteors 373 W and larger: EEMAC Class B, squirrel
cage induction, speed as indicated, continuocus
duty, drip proof, ball bearing, maximum
temperature rise 40 ® ¢, 3 phase, 575 V, unless
otherwise specified or indicated.

.5 Motors driven by Variable Frequency Drives shall
be inverter duty, suitable for the application.

2.3 Temporary .1 If delivery of specified motor will delay

Motors completion or commissioning work, install motor
approved by Departmental Representative for
temporary use. Work will only be accepted when
specified motor is installed.
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2.4 Belt Drives

2.5 Drive Guards

Tit reinforced belts in sheave matched to drive.
Multiple belts to be matched sets.

Use cast iron or steel sheaves secured to shafts
with removable keys unless otherwise specified.

For motors under 7.5 kW: standard adjustable
pitch drive sheaves, having plus or minus 10%
range. Use mid-position of range for specified
r/min.

For motors 7.5 kW and over: sheave with split
tapered bushing and keyway having fixed pitch
unless specifically required for item concerned.
Provide sheave of correct size to suit balancing.

Correct size of sheave to be determined during
commissioning.

Minimum drive rating: 1.5 times nameplate rating
on motor. Keep overhung loads within
manufacturer's design reguirements on prime moverxr
shafts.

Moteor slide rall adjustment plates to alliow for
centre line adjustment.

Supply one set of spare belts for each set
installed in accordance with Section 230500 and
017800.

Provide guards for unprotected drives.

Guards for belt drives:

L1 Expanded metal screen welded to steel
frame,

.2 Minimum 1.2 mm thick sheet metal tops and
bottoms.

.3 38 mm dia holes on both shaft centres for
insertion of tachometer.

.4 Removable for servicing.

Provide means to permit lubrication and use of
test instruments with guards in place.

Install belt guards to allow movement of motors
for adjusting belt tension.

Guard for flexible coupling:
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.1 "U" shaped, minimum 1.6 mm thick galvanized
mild steel.
.2 Securely fasten in place.
.3 Removable for servicing.

.6 Unprotected fan inlets or ocutlets:

.1 Wire or expanded metal screen, galvanized,
19 mm mesh.
.2 Net free area of guard: not less than 80%
cf fan openings.
.3 Securely fasten in place.
.4 Removable for servicing.
PART 3 - EXECUTION
3.1 Installation .1 Fasten securely in place.
.2 Make removable for sexvicing, easily returned

into, and positively in position.
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PART 1 - GENERAL

1.1 Related ' .1 Section 013300 - Submittal Proceadures.
Sections

.2 Section 013550 - Waste Management and Disposal.

1.2 References .1 American National Standards Institute/ American
Society of Mechanical Engineers (ANSI/ASME)

.1 ANSI/ASME B31.1-04, Power Piping, (SI
Edition).

.2 Bmerican Society for Testing and Materials (ASTM)

.1 ASTM A 125-R2001, Specification for Steel
Springs, Helical, Heat-Treated.

.2 ASTM A 307-04, Specification for Carbon
Steel Bolts and Studs, 60,000 PSI Tensile
Strength.

.3 ASTM A 563-04a, Specificaticn for Carbon
and Alloy Steel Nuts.

.3 Factory Mutual (FM)

.4 Manufacturer's Standardization Society of the

Valves and Fittings Industry {(MSS)

.1 MSS SP58-2002, Pipe Hangers and Supports
Materials, Design and Manufacture.

.2 MSS SP69-2003, Pipe Hangers and Supports -
Selection and Application.

.3 MSS SP89-2003, Pipe Hangers and Supports
Fabrication and Installation Practices.

.5 Underwriter's Laboratories of Canada (ULC)

1.3 Design .1 Construct pipe hanger and support to

Requirements manufacturer's recommendations utilizing
manufacturer's regular production components,
parts and assemblies.

.2 Base maximum load ratings on allowable stresses
prescribed by ASME B31.1 or MSS SP58.

.3 Ensure that supports, guides, anchors do not
transmit excessive quantities of heat te building
structure.
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.4 Design hangers and supports to suppcrt systems
under all conditions of operation, allow free
expansion and contraction, prevent excessive
stresses from being introduced into pipework or
connected equipment.

.5 Provide for vertical adjustments after erection
and during commissioning. Amount of adjustment to
be in accordance with MSS SP58.

1.4 Shop Drawings .1 Submit shop drawings and product data in
and Product Data accordance with Section 013300 - Submittal
Procedures.

.2 Submit shop drawings and product data for
foilowing items:

.1 Bases, hangers and supports.

.2 Connections to eqguipment and structure.

.3 Structural assemblies.
1.5 Closeout .1 Provide maintenance data for incorporation into
Submittals manual specified in Section 017800 - Closeout

Submittals.
1.6 Waste .1 Separate and recycle waste materials in
Management and accordance with Secticn 01355C - Waste Management
Disposal and Disposal. :

.2 Divert unused metal from landfill to metal

recycling facility approved by Engineer.

.3 Remove from site and dispose of packaging
materials at appropriate recycling facilities.

.4 Dispose of corrugated cardboard, polystyrene and
plastic packaging material in appropriate on-site
bin for recycling in accordance with site waste
management program.

PART 2 - PRODUCTS

2.1 General .1 Fabricate hangers, supports and sway braces in
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accordance with ANSI B31.1 and MSS SPS8.

.2 Use components for intended design purpose only.
Do not use for rigging or erection purposes.

2.2 Pipe Hangers .1 Upper attachment structural: Suspension from
lower flange of I-Beam.

.1 Cold piping NPS 2 maximum: Malleable iron
C-clamp with hardened steel cup point
setscrew, locknut and carbon steel
retaining clip.

.1 Rod: 2 mm UL listed.

.2 Cold piping NPS 2 1/2 or greatexr, all hot
piping: Malleable iron beam clamp, eye rod,
jaws and extensicn with carben steel
retaining clip, tie red, nuts and washers,
UL listed to MS8S-SP58 and MSS-SP6S.

.2 Upper attachment structural: Suspension from
upper flange of I-Beam.
.1 Cold piping NP3 2 maximum: Ductile iron

top-of-beam C-clamp with hardened steel cup
point setscrew, locknut and carbon steel
retaining clip, UL listed to MSS SP69.

.2 Cold piping NPS 2 1/2 or greater, all hot
piping: Malleable ircon top-of-beam jaw-
clamp with hooked rod, spring washer, plain
washer and nut UL listed.

-3 Upper attachment to concrete.
.1 Ceiling: Carbon steel welded eye rod,
clevis plate, clevis pin and cotters with
weldless forged steel eye nut. Ensure eye 6
mm minimum greater than rod diameter,

.2 Concrete inserits: wedge shaped beody with
knockout protector plate UL listed to MSS
SP69.

.4 Shop and field-fabricated assemblies.
.1 Trapeze hanger assemblies: ASME RB31.1 and
MSS SP58.
.2 Steel brackets: ASME B31.l1 and MSS SP58.

.5 Hanger rods: threaded rod material to M3S SP58B.

.1 Ensure that hanger rods are subject to
tensile loading conly.
.2 Provide linkages where lateral or axial

movement of pipework is anticipated.
.3 De not use 22 mm or 28mm rod.
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.0 Pipe attachments: material to MSS SP58.
.1 Attachments for steel piping: carbon steel.
.2 Attachments for copper piping: copper
plated black steel.
.3 Use insulation shields for hot pipework.
.4 Oversize pipe hangers and supports.

7 Adjustable clevis: material to MSS SP&S UL
listed, clevis bolt with nipple spacer and
vertical adjustment nuts above and below clevis.
.1 Ensure "U" has hole in bottom for rivetting

to insulation shields.

.8 Yoke style pipe roll: carbon steel yoke, rod and
nuts with cast iron rcll, to MSS SPé9.

.9 U-bolts: carbon steel to MSS SP69 with 2 nuts at
each end to ASTM A 563.
.1 Finishes for steel pipework: black.

.10 Pipe rollers: cast iron roll and roll stand with

carbon steel rod to MSS SPe%.

2.3 Riser Clamps 1L Steel or cast iron pipe: carbon steel to MSS
SP58, type 42, UL listed.

.2 Bolts: to ASTM A 307.

.3 Nuts: to ASTM A 563,

2.4 Insulation .1 Insulated cold piping:
Protection Shields

.1 64 kg/m?® density insulation plus insulation
protection shield toc: MS3 5P69, galvanized
sheet carbon steel. Length designed for
maximum 3 m Span.

.2 Insulated hot piping:
.1 Curved plate 300 mm long, with edges turned
up, welded-in centre plate for pipe sizes
NPS 12 and over, carbon steel to comply
with MSS SP69.

2.5 Equipment .1 Provide templates to ensure accurate location of
Anchor Bolts and anchor bolts.
Templates
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2.6 House-keeping
Pads

PART 3 - EXECUTION

3.1 Installation

3.2 Hanger Spacing

For base-mounted equipment: Concrete, ai least
100 mm high, 50 mm larger all around than
equipment, and with chamfered edges.

Install in accordance with:
.1 manufacturer's instructions and
recommendations.

Vibration Control Devices:

.1 Install on piping systems at punmps,
boilers, chillers, cooling towers,
elsewhere as indicated.

Clamps on riser piping:

.1 Support independent of connected horizontal
pipework using riser clamps and riser clamp
lugs welded to riser,

.2 Belt-tightening torgques tc be to industry
standards.

.3 Steel pipes: Install below coupling or
shear lugs welded to pipe.

.4 Cast iron pipes: Install below joint.

Clevis plates:
.1 Attach to concrete with 4 minimum concrete
inserts, one at each corner.

Provide supplementary structural steelwork where

structural bearings do not exist or where
concrete inserts are not in correct locations.

Plumbing piping: meost stringent requirements of
Canadian Plumbing Code.

Fire protection: to applicable fire code.
Flexible joint roll groove pipe: in accordance
with table below, but not less than one hanger at

joints.

Within 300 mm of each elbow,
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3.3 Hanger
Installation

3.4 Horizontal
Movement

Maximum Pipe Maximum Maximum

Size: NPS Spacing Steel Spacing Copper
up to 1-1/4 2.1l m 1.8 m

1-1/2 2.7 m 2.4 m

2 3.0 m 2.7 m

2-1/2 3.6 m 3.0 m

3 3.6 m 3.0m

3-1/2 3.9 m 3.3 m

4 4.2 m 3.6 m

5 4,8 m

6 5.1 m

8 5.7 m

10 6.6 m

12 6.2 m

.1 Install hanger so that rod is wvertical under

operating conditions.
Adjust hangers to equalize load.

Support from structural members. Where structural
bearing does not exist or inserts are not in
suitakle lecaticns, provide supplementary
structural steel members.

Angularity of rod hanger resulting from
horizontal movement of pipework from cold to hot
position not to exceed 4 degrees from vertical.

Where horizontal pipe movement is less than 13
mm, offset pipe hanger and support so that rod
hanger is vertical in the hot position.
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PART 1 - GENERAL

1.1 Related 1 Section 013300 - Submittal Procedures.
Sections

.2 Section 013550 - Waste Management and Disposal.

.3 Section 230593 - Testing, Adjusting and Balancing
(TAB) of Mechanical Systems.

1.2 References .1 National Fire Protection Association (NFPA}
.1 NFPA 13-2002, Installation of Sprinkiler
Systems,

.2 National Building Code of Canada (NBC) 2010

1.3 Shop Drawings .1 Submit shop drawings in accordance with Section
013300 - Submittal Procedures,

.2 Provide separate shop drawings for each isolated
system complete with performance and product
data.

1.4 Waste .1 Separate and recycle waste materials in
Management and accordance with Section 013550 - Waste Management
Disposal and Disposal.

.2 Divert unused metal and wiring materials from

landfill to metal recycling facility approved by
Departmental Representative.

.3 Remove from site and dispose of packaging
materials at appropriate recycling facilities.

.4 Dispose of corrugated cardboard, polystyrene and
plastic packaging material in appropriate on-site
bin for recycling in accordance with site waste
management program.

PART 2 - PRODUCTS

2.1 General 1 Size and shape of bases type and performance of
vibration isclation to be as indicated.
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2.2 Elastomeric .1 Type EPl1 - neoprene waffle or ribbed; 9mm minimum
Pads thick; 50 durometer; maximum loading 350kPa.
W2 Type EP2 - rubber waffle or ribbed; 2 mm minimum

thick; 30 durometer natural rubber; maximum
loading 415 kPa.

.3 Type EP3 - neoprene-steel-neoprene; 2 mm minimum
thick neoprene bonded to 1.71 mm steel plate; 50
durometer neoprene, waffle or ribbed; holes
sleeved with isclation washers; maximum loading
350 kPa.

.4 Type EP4 - rubber-steel-rubber; 9 mm minimum
thick rubber bonded to 1.71 mm steel plate;
30durometer natural rubber, waffle or ribbed;
holes sleeved with isolation washers: maximum
loading 415 kPa.

2.3 Elastomeric .1 Type M1 - colour coded; neoprene in shear;
Mounts maximum durcometer of 60; threaded insert and two
bolt-down holes; ribbed top and bottom surfaces.

2.4 Springs .1 Design stable springs so that ratio of lateral to
axial stiffness is equal to or greater than 1.2
times the ratio of static deflection to working
height. Select for 50% travel beyond rated load.
Units to be complete with levelling devices.

.2 Ratio of height when loaded to diameter of spring
tc be between 0.8 to 1.0.

.3 Colour code springs.

2.5 Spring Mount .1 Zinc or cadmium plated hardware; housings coated
with rust resistant paint.

.2 Type M2 - stable open spring: support on bonded 6
mm minimum thick ribbed neoprene or rubber
friction and acoustic pad.

.3 Type M3 - stable open spring: 6 mm minimum thick
ribbed neoprene or rubber friction and acoustic
pad, bonded under isolator and on isolator top
plate; levelling bolt for rigidly mounting to
equipment.
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.4 Type M4 - restrained stable open spring:
supported on bonded 6 mm minimum thick ribbed
neoprene or rubber friction and acoustic pad:
built-in resilient limit stops, removable spacer
plates.

.5 Type M5 - enclosed spring mounts with snubbers
for isolation up to 950 kg maximumn.

2.6 Hangers .1 Colour coded springs, rust resistant, painted box
type hangers. Arrange to permit hanger box or rod
to move through a 30° arc without metal to metal

contact.

.2 Type Hl - neoprene - in-shear, mculded with rod
isolation bushing which passes through hanger
box.

.3 Type H2 - stable spring, elastomeric washer, cup

with moulded isclation bushing which passes
through hanger box.

.4 Type H3 - stable spring, elastomeric element, cup
with moulded iscolation bushing which passes
through hanger box.

.5 Type H4 - stable spring, elastomeric element with
precompression washer and nut with deflection

indicator.
2.7 Acoustic .1 Accustic barriers: between pipe and support,
Barriers for consisting of 25 mm minimum thick heavy duty duck
Anchors and Guides and neoprene isclation material.
2.8 Structural .1 Type Bl - Prefabricated steel base: integrally
Bases welded on sizes up to 2400 mm on smallest

dimension, split for field welding on sizes over
2400 mm on smallest dimension and reinforced for
alignment of drive and driven equipment; without
supplementary hold down devices; complete with
isclation element attached to base brackets
arranged to minimize height; pre-drilled holes to
receive equipment anchor bolts; and complete with
adjustable built-in motor slide rail where
indicated.
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.2 Type B2 - Steel rail base: structural steel,
positioned for alignment of drive and driven
equipment; without supplementary hold down
devices; complete with isclation element attached
to base brackets arranged to minimize height; and
pre-drilled holes to receive equipment anchor

bolts.
.3 Bases to clear housekeeping pads by 25 mm
minimum.
2.9 Inertia Base -1 Type B3 - Full depth perimeter structural or

formed channels, frames: welded in place
reinforcing rods running in both directions:
spring mounted, carried by gussetted height-
saving brackets welded to frame; and clear
heousekeeping pads by 50 mm minimum.

.2 Pump bases: "T" shaped, where applicable, to
provide support for elbows.

'PART 3 — EXECUTION

3.1 Installation .1 Install vibration isolation equipment in
accordance with manufacturers instructions and
adjust mountings to level equipment.

.2 Ensure piping, ducting and electrical connections
to isclated equipment do not reduce system
flexibility and that piping, conduit and ducting
passage through walls and floors do not transmit
vibrations.

.3 Unless indicated otherwise, support piping
connected to isolated eguipment with spring
mounts or spring hangers with 25 mm minimum
static deflection as follows:

A Up to NPS4: first 3 points of support. NP35
to NPSB8: first 4 points of support. NPS10 and
Over: first 6 points of support.

2 First point of support shall have a static
deflection of twice deflection of isolated
equipment, but not more than 50 mm.

.4 Where isolation is bolted to floor use vibration
isolation rubber washers.
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.5 Block and shim level bases so that ductwork and
piping connections can be made to a rigid system
at the operating level, before isolator
adjustment is made. Ensure that there is no
physical contact between isclated equipment and
building structure.

3.2 Site Visit .1 Manufacturer to visit site and provide written
certification that installation is in accordance
with manufacturer's instructions and submit
report to Departmental Representative.

.2 Provide Departmental Representatiye with notice
24 h in advance of visit. ’

.3 Make adjustments and corrections in acceordance
with written report.
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PART 1 - GENERAL

1.1 Related
Sections

1.2 References

1.3 Definitions

1.4 System
Description

1.5 Submittals

Section 013300 - Submittal Procedures,
Section 013550 - Waste Management and Disposal.

Section 017800 -~ Closeout Submittals.

Canadian Standards Association (CSA)

.1 CSA G40.20/G40.21-[04], General Requirements
for Rolled or Welded Structural Quality
Steel/Structural Quality Steel.

Naticnal Building Code of Canada {NBC) - 2010

Priority Two (P2) Buildings: buildings in which life
safety is paramount concern.

It is not necessary that P2 buildings remain
cperative during or after an earthquake.

SRS: acronym for Seismic Restraint System.

This section covers design, supply and installation
cf complete SRS for all systems, equipment specified
for installation on this project. This includes
laboratory exhaust systems, MCC's, VFD's, roof-
mounted fans, all other equipment and system impacted
by this project scope of work, and vibration isolated
and statically supported.

SRS to be fully integrated into, compatible with:

.1 Noise and vibration controls specified
elsewhere.

.2 Structural, mechanical, electrical design of
project.

Systems, equipment not required to be operational
during and after seismic event.

During seismic event, SRS to prevent systems and
equipment from causing personal injury and from
moving from normal position.

Design to be by Professional Engineer specializing in
design of SRS and registered in Province of British
Columbia.

Submit shop drawings and product data in accordance
with Section 013300 - Submittal Procedures.
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1.6 Closeout
Submittals

1.7 Waste
Management and
Dispecsal

Shop drawings: submit drawings stamped and signed by
Professional Engineer registered or licensed in
Province of British Columbia, Canada.

Submittals to include:

=

.10

.11

Full details of design criteria.

Working drawings (prepared to same standard of
quality and size as documents forming these
tender documents), materials lists, schematics,
full specifications for components of each SRS
to be provided.

Design calculaticns (including restraint loads
resulting from seismic forces in accordance
with National Building Code, detailed work
sheets, tables).

Separate shop drawings for =ach SRS and devices
for each system, equipment.

Identification of location of devices.
Schedules of types of SRS eguipment and
devices.

Details of fasteners and attachments to
structure, anchorage loadings, attachment
methods.

Installation procedures and instructions.
Design calculations including restraint loads
to be to NBC and Supplement.

Detailed work sheets, tables. Simplified,
conservative assumptions may be acceptable.
Detailed design of SRS including complete
working drawings prepared toc same standard of
gquality and size as Contract Documents,
materials lists, design calculations,
schematics, specifications.

Submit additional copy ¢f shop drawings and product
data to Structural Engineer for review of connection
points to building structure.

Provide maintenance data including monitoring
requirements for incorporation into manuals specified
in Secticn 017800 - Closeout Submittals.

Separate and recycle waste materials in accordance
with Section 013550 - Waste Management and Dispcsal.

Divert unused metal and wiring materials from
landfill to metal recycling facility approved by
Departmental Representative.

Remove from site and dispose cf packaging materials
at appropriate recycling facilities,
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PART 2 - PRCDUCTS

2.1 8RS

Manufacturer

2.2 (General

2.3 SRS for Static

Equipment,

Systems

Dispose of corrugated cardboard, polystyrene, plastic
packaging material in appropriate on-site bin for
recycling in accordance with site waste management
program.

SRS to be from one manufacturer regularly engaged in
production of same.

SRS to provide gentle and steady cushioning action
and avoid high impact locads.
SR3 to restrain selismic forces in every direction.

Fasteners and attachment points to resist same load
as seismic restraints.

SRS of Piping systems to be compatible with:

.1 Expansion, anchoring and guiding requirements.
.2 Equipment vikraticon isclation and equipment
SRS.

SRS utilizing cast iron, threaded pipe or other
brittle materials not permitted.

Attachments toc RC structure:

.1 Use high strength mechanical expansion anchocrs.
.2 Drilled or power driven anchecrs not permitted.
Seismic control measures not to interfere with

integrity of firestopping.

Floor-mounted equipment, systems:

.1 Anchor eguipment to equipment supports.

.2 Anchor equipment supperts to structure.

.3 Use size of bolts scheduled in approved shop
drawings.

Suspended equipment, systems:

.1 Use one or combination of following methods:
.1 Install tight to structure.
.2 Cross-brace in all directions.
.3 Brace back to structure.
.4 Slack cable restraint systemnm.
.2 SCS to prevent sway in horizontal plane,

"rocking" in wvertical plane, sliding and
buckling in axial direction.

.3 Hanger rods to withstand compressive loading
and buckling.
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2.4 SRS for
Vibration Isolated
Equipment

2.5 Slack Cable
Restraint System
(SC8)

PART 3 - EXECUTION

3.1 Installation

.1

Floor mounted equipment, systems:

.1 Use ‘one or combination of following methods:
.1 Vibration isolators with built-in
snubbers.
.2 Vibration isolators and separate
" snubbkers.
.3 Built-up snubber system azpproved by

Departmental Representative, consisting
of structural elements and elastomeric

layer.
.2 SRS to resist complete isclator unloading.
.3 SRS not to jeopardize noise and vibraticn

isolation systems. Provide 4-8 mm clearance
between seismic restraint snubbers and
equipment during normal operation of equipment
and systems.

.4 Cushioning action to be gentle and steady by
utilizing elastomeric material or other means
in order to avoid high impact loads.

Suspended eguipment, systems:

.1 Use one or combination of following methods:
.1 Slack cable restraint system.
.2 Brace back to structure via vibration

isolators and snubbers.

Use elastomer materials or similar to avoid high
impact loads and provide gentle and steady cushioning
action.

SCS to prevent sway in horizontal plane, "rocking™ in
vertical plane, sliding and buckling in axial
direction.

Hanger rods to withstand compressive loading and
buckling.

Attachment points and fasteners:
.1 To withstand same maximum lcad that seismic
restraint is to resist and in all directions.

Slack Cable Systems (SCS):

.1 Connect to suspended equipment so that axial
projection of wire passes through centre of
gravity cf equipment.

.2 Use appropriate grommets, shackles, other
hardware to ensure alignment of restraints and
to aveid bending cf cakles at connection



Lab Exhaust System Alteration

Summerland, BC

Section 230549

Seismic Restraint Systems

Project R.018297.001 {SRS) ~ Type P2 Buildings Page 5
points.
.3 Piping systems: provide transverse 3CS at 10 m

3.2 Inspection and
Certification

3.3 Commissioning
Documentation

spacing maximum, longitudinal SCS at 20 m
maximum or as limited by anchor/slack cable

performance.
.4 Small pipes may be rigidly secured to larger
pipes for restraint purposes, but not reverse.
.5 Orient restraint wires on ceiling hung

equipment at approximately 90° to each other
{in plan), tie back to structure at maximum of
45° to structure.

.6 Adjust restraint cables so that they are not
visibly slack but permit vibration isclation
system to function normally.

.7 Tighten cable to reduce slack to 40 mm under
thumb pressure. Cable not to support weight
during normal operation.

Install SRS at least 25 mm from equipment, systems,
services.

Miscellaneous equipment not vibration-isolated:
.1 Bolt through house-keeping pad to structure.

Co-ordinate connections with all disciplines.

SRS to be inspected and certified by a Province of
British Columbia licensed Seismic Engineer upon
completion of installation.

Provide written report to Departmental Representative
with certificate of compliance.

Upon completion and acceptance of certification, hand
over to Departmental Representative complete set of
construction documents, revised to show "as-built"
cenditions.
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PART 1 — GENERAL

1.1 Related .1 Section 013300 - Submittal Procedures.
Sections

.2 Section 013550 - Waste Management and Disposal.
.3 Section 099100 - Painting.
1.2 References .1 Canadian Gas Association {CGA)

.1 CSA/CGA B149.1-05, Natural Gas and Propane
Installation Code.

.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-1.860-97, Interior Alkyd Gloss

Enamel.
.2 CAN/CGSB-24.3-92, Identification of Piping
Systems.
.3 Naticnal Fire Protection Association
.1 NFPA 13-2002, Installation of Sprinkler
Systems.

.2 NFPA 14-2003, Standpipe and Systems.

1.3 Product Data .1 Submit product data in accordance with Section
013300 - Submittal Procedures.

.2 Product data to include paint colour chips, other
products specified in this section.

.3 Wherever practical, match existing identification

in the facility (methods, coding, colours, etc.).

1.4 Samples .1 Submit samples in accordance with Section 013300
- Submittal Procedures.

.2 Samples to include nameplates, labels, tags,
lists of proposed legends.

1.5 Waste .1 Separate and recycle waste materials in
Management and accordance with Section 013550 - Waste Management
Dispesal and Disposal.

.2 Dispose of unused paint material at official

hazardous material collections site approved by
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Departmental Representative.

.3 Do not dispose of unused paint material into
sewer system, into streams, lakes, onto ground or
in other locations where it will pose health or
environmental hazard.

PART 2 - PRODUCTS

2.1 Manufacturer's L1 Metal or plastic laminate nameplate mechanically
Equipment fastened to each piece of equipment by
Nameplates manufacturer.

.2 Lettering and numbers to be raised cor recessed.

.3 Information to include, as appropriate:
.1 Equipment: Manufacturer's name, model,
size, serial number, capacity.
.2 Motor: voltage, Hz, phase, power factor,
duty, frame size.

2.2 Existing .1 Apply existing identification system to new work.
Identification
Systems .2 Where existing identification system does not

cover for new work, use identification system
specified in this secticn.

.3 Before starting work, obtain written approval of
identification system from Departmental
Representative.
LA Identify outdoor equipment as well as indoor.
2.3 Piping Systems .1 Identification:

Governed by Codes

.1 Natural gas: to CSA/CGA B149.1.
.2 Sprinklers: to NFPA 13.

2.4 Identification .1 Identify contents by background colour marking,

of Piping Systems pictegram (as necessary), legend; direction of
flow by arrows. To CAN/CGSB 24.3 except where
specified otherwise.

.2 Pictograms:
L1 Where required, to Workplace Hazardcus
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Materials Information System (WHMIS)

regulations.
.3 Legend:
.1 Block capitals to sizes and colours listed

in CAN/CGSB 24.3.

.4 Arrows showing direction of flow:

.1 Qutside diameter of pipe or insulation less
than 75 mm; 100 mm long x 50 mm high.

.2 OQutside diameter of pipe or insulation 75
mm and greater: 150 mm long x 5C mm high.

.3 Use double-headed arrows where flow is
reversible.

.5 Extent of background colour marking:

1 To full circumference of pipe or
insulation.
.2 Length to accommodate pictogram, full

length ¢f legend and arrows.

.6 Materials for background colour marking, legend,
arrows:

.1 Pipes and tubing 20 mm and smaller:
Waterproof and heat-resistant pressure
sensitive plastic marker tags-.

.2 All other pipes: Pressure sensitive
plastic-coated cloth vinyl with protective
overcoating, waterproof contact adhesive
undercoating, suitable for ambient of
100%RH and continucus operating temperature
of 150° C and intermittent temperature of

200° c.
.7 Colours and Legends:
WL Where not listed, obtain direction from
Departmental Representative.
.2 Coleours for legends, arrows: To following
table:

Background colour: Legend, arrows:

Yellow BLACK
Green WHITE
Red WHITE

.3 Control air tubing - To Section 230906
.4 Conduit for low wvoltage - To Section 230906
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2.5 Identification .1 50 mm high stenciled letters and directional
Ductwork Systems arrows 150 mm long x 50 mm high.
.2 Colours: Black, or co-ordinated with base colour

to ensure strong contrast.

.3 Ensure that all new ductwork is clearly labeled,
such as fume hood exhaust, general exhaust/
return, other exhaust systems. All new ductwork
located on roof is to be also labeled.

2.6 Valves, .1 Brass tags with 12 mm stamped identification data
Controllers filled with black paint.
.2 Include flow diagrams for each system, of

approved size, showing charts and schedules with
identification of each tagged item, valve type,
service, functicn, normal position, location of
tagged item.

2.7 Controls .1 Identify all systems, equipment, ccmponents,
Components controls, sensors with system nameplates
Identification specified in this section.

2 Inscriptions to include function and (where

appropriate) fail-safe position.

.3 Provide labels to the temperature override
switches.
2.8 Language .1 Identification to be in English.

.2 Use one nameplate, label, etc. for both
languages.

PART 3 - EXECUTION

3.1 Timing .1 Provide identification only after all painting
specified Section 099150 - Interior Re-Painting
has been completed.

3.2 Installation .1 Perform work in accordance with CAN/CG3B-24.3
except as specified otherwise.
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.2 Provide ULC or CSA registration plates as
required by respective agency.

.3 Identify systems, equipment to conform to PWGSC
PMSS.

.4 Identification symbels, legends and colors shall
match with existing and approved by the
Departmental Representative,

3.3 Nameplates .1 Locaticns:
.1 In conspicuous leocation to facilitate easy
reading and identification from operating
floor.

.2 Standoffs:
.1 Provide for nameplates on hot and/or
insulated surfaces.

.3 Protection
.1 Do not paint, insulate or cover in any way.
3.4 Location of .1 On long straight runs in open areas: AL not more
Identification on than 17 m intervals and more frequently if
Piping and Ductwork required to ensure that at least one is visible
Systems from any one viewpoint in operating areas and .

walking aisles.
.2 Adjacent to each change in direction.

.3 At least once in each small room threugh which
piping or ductwork passes.

.4 On both sides of visual obstruction cor where run
is difficult to follow.

.5 On both sides of separations such as walls,
floors, partitions.

.6 Where system is installed in pipe chases, c¢eiling
spaces, galleries, confined spaces, at entry and
exit points, and at access openings.

.7 At beginning and end points of each run and at
each piece of equipment in run.

.8 At point immediately upstream of major manually
operated or automatically controlled valves,
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3.5 Valves,
Controllers

dampers, etc. Where this is not possible, place
identification as close as possible, preferably
on upstream side.

Identification to be easily and accurately
readable from usual operating areas and from
access points.

.1 Position of identification to be
approximately at right angles to most
convenient line of sight, considering
operating positions, lighting conditions,
risk of physical damage or injury and
reduced visibility over time due to dust
and dirt.

Valves and operating controllers, except at
plumbing fixtures, radiation, or where in plain
sight of equipment they serve: Secure tags with
non—-ferrous chains or closed "3" hooks.

Install one copy of flow diagrams, valve
schedules mounted in frame behind non-glare glass
where directed by Departmental Representative.
Provide one copy (reduced in size if required) in
each operating and maintenance manual.

Number valves in each system consecutively.
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PART 1 - GENERAL

1.1 General

1.2 Qualifications
of TAB Personnel

TAB means to test, adjust and balance to perform
in accorxdance with requirements of Contract
Documents and to do other work as specified in
this section.

TAB all the laboratory general exhaust, general
return, and fume hood exhaust systems.

Conduct flow measurement on the existing and new
fume hood exhaust valves and tabulate results to
compare exhaust air valves flow set points and
valve flow reading (valve flow readings are
readings from valve controller}.

TABR the dual duct box serving room 4161 (NIC),

Names of personnel it is proposed to perform TARBR
to be submitted to and approved by Departmental
Representative within 20 days of award of
contract. Perscnnel must have experience
specifically with the air systems at the
Summerland PARC facility.

Testing and certification cof fume hoods to be by
a qualified contractor with NSF-49 ({National
Sanitation Foundation) accreditation.

Provide documentation confirming qualifications,
successful experience.

TAR: performed in accordance with the
requirements of standard under which TAB Firm’'s
qualifications are approved:

.1 Associated Air Balance Council, ({(AABC)
National Standards for Total System
Balance, MN-1-{2002].

.2 National Environmental Balancing Bureau
(NEBB) TABES, Procedural Standards for
Testing, Adjusting, Balancing of
Environmental Systems-[1998].

.3 Sheet Metal and Air Conditioning
Contractors' National Association (SMACNA),
HVAC TAB HVAC Systems - Testing, Adjusting
and Balancing-[200C2].

Recommendations and suggested practices contained
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in the TAB Standard: mandatcry.

.5 Use TAB Standard provisions, including
checklists, and report forms to satisfy Contract
requirements.

.6 Use TAB Standard for TAB, including
qualifications for TAB Firm and Specialist and
calibration of TAB instruments.

7 Where instrument manufacturer calibration
recommnendations are more stringent than those
listed in TAB Standard, use manufacturer's
recommendations.

.8 TAB Standard quality assurance provisions such as
performance guarantees form part of this
contract.

.1 For systems or system components not
covered in TAR Standard, use TAB procedures
developed by TAB Specialist.

.2 Where new procedures, and regquirements, are
applicable to Contract requirements have
been published or adopted by body
responsible for TAB Standard used (RABC,
NEBB, or TABB), reguirements and
recommendations contained in these
procedures and requirements are mandatory

1.3 Purpose of TAB .1 Test to verify proper and safe operation,
determine actual point of performance, evaluate
gualitative and gquantitative performance of
equipment, systems and controls at design,
average and low loads using actual or simulated
loads

.2 Adjust and regulate equipment and systems so as
to meet specified performance regqguirements and to
achieve specified interaction with other related
systems under normal and emergency loads and
operating conditions.

.3 Balance systems and equipment to regulate flow
rates to match load requirements over full
operating ranges.

.4 Contractor is responsibkble for commissioning and
verification of all fume hoods.

1.4 Exceptions .1 TAB of systems and equipment regulated by codes,
standards to be to satisfaction of authority
having jurisdiction.
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1.5 Co-ordination .1 Schedule time required for TAB (including

repairs, re-testing) into preject construction
and completion schedule so as to ensure
completion before acceptance of project.
Coordinate with controls contractor for TAB of
new and existing lab exhaust fans at each phase
of construction. Refer to Section 011100 -
Summary of Work.

.2 Do TAB of each system independently and
subsequently, where interlocked with other
systems, in unison with those systems,

1.6 Pre-TAB Review .1 Review contract documents before project
construction is started and confirm in writing to
Departmental Representative adequacy of
provisions for TAB and other aspects of design
and installation pertinent to success of TAB.

.2 Review specified standards and report to
Departmental Representative in writing all
proposed procedures which vary from standard.

.3 During construction, co-ordinate location and
installation of TAB devices, eguipment,
accessories, measurement ports and fittings.

1.7 Staxt-up .1 Follow start-up procedures as recommended by
equipment manufacturer unless specified
otherwise.

.2 Follow special start-up procedures specified

elsewhere in Division 23.

1.8 Operétion of .1 Operate systems for length of time required for
Systems During TAB TAB and as required by Departmental
Representative for verification of TAB reports.

1.9 Start of TAB .1 Notify Departmental Representative 7 days prior
to start of TAB.

.2 Start TAB when building is essentially completed,
including:
.3 Installation of ceilings, doors, windows, other
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construction affecting TAB.

.4 Application of weather stripping, sealing,
caulking.

) All pressure, leakage, other tests specified
elsewhere Division 23.

.6 All provisioﬁs for TAB installed and operatiocnal.

T Start-up, wverification for proper, normal and
safe operation of mechanical and associated
electrical and contreol systems affecting TAB
including but not limited to:

.1 Proper thermal overlcad protection in place
for electrical ‘equipment.
.2 Air systems:

.1 Filters in place, clean.

.2 Duct systems clean.

.3 Ducts, air shafts, ceiling plenums are
airtight to within specified
tolerances.

.4 Correct fan rotation.

.5 Fire, smoke, volume control dampers
installed and cpen.

.6 Coil fins combed, clean.

T Access doors, installed, closed.

.8 Outlets installed, wvolume control

dampers open.

1.10 Application .1 Do TAB to following tolerances of design values:
Tolerances

.1 Laboratory HVAC systems: plus 5 %, minus 0O
%.
.2 Other HVAC systems: plus 5 %, minus 35 %.

1.11 Accuracy L1 Measured values to be accurate to within plus cor
Tolerances . minus 2 % of actual values.
1.12 Instruments .1 Prior to TAB, submit to Departmental

Representative list of instruments to be used
together with serial numbers.

.2 Calibrate in accordance with requirements of most
stringent of referenced standard for either
applicable system or HVAC system.
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.3 Calibrate within 3 months of TAB., Provide
certificate of calibration to Departmental
Representative.

1.13 Submittals .1 Submit, prior to commencement of TAB:

.2 Proposed methodology and procedures for
performing TAB if different from referenced
standard.

1.14 Preliminary .1 Submit for checking and approval of Departmental
TAB Report Representative, prior to submission of formal TAR
report, sample of rough TAB sheets. Include:
.1 Details of instruments used. '
.2 Details of TAB procedures employed.
.3 Calculations preccedures.
.4 Summaries.

1.15 TAB Report .1 Format to be in accordance with referenced
standard.

.2 TAB report to show results in SI units and to
include: ‘
.1 Project record drawings.
.2 System schematics.

.3 Submit © copies of TAB Report to Departmental
Representative for verification and approval, in
English in D-ring binders, complete with index
tabs.

1,16 Verification .1 Reported results subject to verification by
Departmental Representative.

.2 Provide manpower and instrumentation te verify up
to 30 % of reported results.

.3 Number and location of verified results to be at
discretion of Departmental Representative.

.4 Bear costs to repeat TAB as required to

satisfaction of Departmental Representative.

1.17 Settings’ .1 After TAB is completed to satisfaction of
Departmental Representative, replace drive
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1.18 Completion of
TAB

1.19 Air Systems

guards, close access doors, lock devices in set
positions, ensure senscrs are at required
settings.

Permanently mark settings to allow restoration at
any time during life of facility. Markings not to
be eradicated or covered in any way.

Note that the project is phased. Each phase
needs to be tested, balanced, commissicned and
made fully functional before proceeding with the
next phase.

At completion of the project, all existing
laboratory exhaust branches, fume hoods and
general exhaust shall be tested and balanced, and
a separate final TAB report submitted.

TAB to be considered complete when f£inal TAB
Report received and approved by Departmental
Representative.

Standard: TAB to be to most stringent of this
section or TAB standards of AABC NEBB SMACNA
ASHRAE NSE-49,.

Do TAB of systems, eguipment, components,
controls specified Division 23.

Qualifications: personnel performing TAB to be
current member in good standing of AABC or NEBB
and NSF-49 for fumehood testing.

Quality assurance: Perform TAB under direction of
supervisor qualified by AABC or NEBB and NSF-49
for fumehood testing.

Measurements: to include, but not limited to,
following as appropriate for systems, equipment,
components, controls: air velocity, static
pressure, flow rate, pressure drop (or loss),
temperatures {(dry bulb, wet bulb, dewpecint}, duct
cross-sectional area, RPM, electrical power,
voltage, noise, vibration.

Locations of equipment measurements: To include,

but not be limited to, following as appropriate:

.1 Inlet and outlet of dampers, filter, coil,
fan, other equipment causing changes in
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conditions.
.2 At controllers, controlled device.
.3 At all airflow measuring stations to
confirm values indicated by airflow
stations
W7 Locations of systems measurements to include, but

not be limited to, following as appropriate: Main
ducts, main branch, sub-branch, run-out (or
grille, register or diffuser).

1.20 Fume hood (Room .1 Complete the table "Test Instrumentation Summary"

4161 (NIC)) on the fume hcod test sheet. Stated accuracy of
the anemometer must be better than +/-5%.
Calibration within the last six months.

.2 Measure cross drafts in locations shown in Fig. 1
of attached test sheets and record in the
appropriate table. Readings to be taken over a 30
second time period to determine average and
maximum values on three axis for each location.
Cross drafts must not exceed 50% of average face
velocity. If so TAB to adjust room ventilation.

.3 Perform small volume smoke visualization test, as
per ANSI/ASHRAE 110 - 1295 Standard: Starting
with baffles at mid-point setting, adjust baffle
lever as necessary to provide no visible escapes
and minimal reverse or lazy flow.

.4 Parform large volume smoke visualization test as
per ASHRAE 110 - 1995 Standard: Starting with
baffles at position determined in test 3 above,
adjust baffle lever as necessary to provide
containment, good capture, and relatively quick
clearance (]l minute or less). Repeat test 3
successfully. Fix baffle lever to ensure that it
cannot be further adjusted by user.

.5 Face velcocity (sash in normal operating position
of 12") as per ASERAE 110-19%95 Standard plus: .a
Hot wire anemometer with averaging function, 10
second time constant or the output of the
anemometer shall be recorded for a minimum of 10
seconds at a rate of one reading per second using
a data logger. .b use a ring stand, microphone
stand, or other device to fix probe at the center
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1.21 Other
ThB Reguirements .

1.22 Post-
Occupancy TAB

PART 2 - PRODUCTS

PART 3 — EXECUTION

.10

of each grid location. .c Grids to be
approximately 12" x 12" for a 12" sash opening.

When the average face wvelocity at a sash opening
of 12" meets specifications of 0.5 m/s, move the
sash to an opening of 6". Average face velocity
not to exceed 1.0 m/s.

Fumehood monitor reading to be calibrated to
match average face velocity reading within +/-5%,
when sash is at "normal operating position".

Confirm fumehood monitor initiates an alarm
following a five second delay when the face
velocity goes beyond +/-20% of the face velocity
set point.

Attach any supporting data (instrumentation print
outs etc.) to the Fumehood Test Summary.

Fumehood testing to be completed following
commissioning of all other related systems.

General requirements applicable to work specified
this paragraph

.1 Qualifications of TAB perscnnel: as for air
systems specified this section.
.2 Quality assurance: as for air systems

specified this section.

Laboratory fume hoods:

.1 Standard: Treasury Board of Canada Handbock
of Occupational Health and safety, 4th
edition, Canada Labour Code, WorkSafe BC.

.2 TAB procedures: as described in standard.

Participate in systems checks twice during
Warranty Period - #1 approximately 3 menths after
acceptance and #2 within 1 month of termination
of Warranty Period.

NOT USED

Refer to attached fume hcood test sheets
including:
.1 Hood Inspection
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Summary Performance Rating

Test Conditions

Test Instrumentation Summary

Cross Draft Test Results

Smoke Visualization Results

Face Velecity Traverse Results (300 mm sash

opening)

.8 Face Velocity Traverse Results By-pass
Effectiveness (Sash at 150 mm)

.9 Fume hood Monitor, Alarm & Sensors

~l oy W N

.2 Provide TAB tc all new fume hoods with cross draft
test, smoke visualization test {not tracer gas test)
and face velocity test and submit reports as the
attached test sheets to the Engineer.

.3 Test all new fume hoods to meet the MD1518
Minimum Guideline for Laboratory Fume Hood which
is published by PWGSC.
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TEST PROCEDURE:
1 Complete the table "Test instrumentation Summary" on the fume hood test sheet.

Stated accuracy of the anemometer must be better than +/- 5%. Calibration
within the last six months.

2. Measure cross drafts in locations shown in Fig. 1 and record in the appropriate
table. Readings to be taken over a 30 second time period to determine average
and maximum values on three axis for each location. Cross drafts must not
exceed 50% of average face velocity.

3. Perform small volume smoke visualization test, as per ANSI/ASHRAE 110 —
1995 Standard: Starting with baftles at mid-point setting, adjust baftle lever as
necessary to provide no visible escapes and minimal reverse or lazy flow.

4, Perform Large volume smoke visualization test as per ASHRAE 110 - 1995
Standard: starting with baffles at position determined in test 3 above, adjust
baffle lever as necessary to provide containment, good capture, and relatively
quick clearance (1 minute or less). Repeat test 3 successfully. Fix baftle lever to
ensure that it cannot be further adjusted by user.

5. Face velocity (sash in normal operating position of 12") as per ASHRAE 110-
1995 Standard plus:

a. Hot wire anemometer with averaging function, 10 second time constant or
the output of the anemometer shall be recorded for a minimum of 10 seconds
at a rate of one reading per second using a data logger.

b. For repeatable test results use a ring stand, microphone stand, or other device

* to fix probe at the center of each grid location.
c. Grids to be approximately 12" x 12" for a 12" sash opening,

Note: Individual face velocity readings at each grid point not to exceed +/- 20%
of the average face velocity.

6. When the average face velocity at a sash opening of 12" meets specifications
move the sash to ar1 opening of 6”. Average face velocity not to exceed 1.0 m/s.

7. Fume hood monitor reading to be calibrated to match average face velocity
reading within +/- 5% of actual value.

B Confirm fume hood monitor initiates an alarm following a five second delay
when the face velocity goes beyond +/- 20% of the face velocity set point.

9. Attach any supporting data (instrumentation print outs etc.) to the Fume Hood
Test Summary.
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Hood iD Room#
Test Agencies
Date:
Hood Inspection Comments:
Hood Integrity Liner/Baffle Integrity

ED Sash Operation

EH Light Operation

Monitor Operation

Alarm Operation

1

Summeary Performance Rating

Rating: D Pass
[] Fail
[] waA

D Restricted Use
D Pass/Fail

D Marginal

Reason-Comments:

General Comments:

Recommendations:
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Laboratory Hood Performance Test Results
Test Conditions
Sash Opening Dimensions | Width: mm. Height: mm Area; m*
Baffle Opening:
Apparatus in Hood: Yes N o
Monitor Reading:
Additional Test Comments:
Test instruhentation summary:
Instruments Manufacturer Model Number Specified Last Calibrated
Used Accuracy
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Cross drafts Tests:

1) Set up anemometer as shown in Fig. 1
2) Take three readings for horizontal ,vertical & perpendicular axis at each location.(left,

center & right}
3) Each reading to be taken over 30 second time period to determine average and

maximum values.

fume hood top veiw

LEFT [RNTFR RIGHT

I'fertic:l ——
ﬁ:]:\? Horizontal o ‘-—-n 0

Peryencular !
I

1.5m,

L
N
|
|

FROMT VEIW SIDE VIEW

Cross Draft Test Results:

Horizontal Draft

Maximum m/s

Average mi/s
Vertical Draft

Maximum m/s

Average m/s
Perpendicular Draft

Maximum m/s

Average m/s

Note: Cross Drafts not to exceed 50% of average face velocity
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Smoke Visualization Resu[ts;

Test1 o Fail Perform low volume smoke visualization challenge as per:
o LowPass- | ASHRAE 110-1995 Visible smoke device used:
Poor Baffle at mid position, adjust baffle lever as necessary to provide no
Low 0 Pass-Fair | visible escapes and minimal reverse or lazy flow.
Volume | g HighPass- | FINAL BAFFLE POSITION:
Rating: | Good Comments:
o NA
Test2 | 2Fail Perform Large volume smoke visualization challenge as per:
o Low Pass - | ASHRAE 110-1995 Visibie smoke device used: Approximate
High Poor Clearance Time:
Volume |0 Pass -Fair | gtart with baffle as left in test 1, adjust baffle lever as necessary to
Rating: | o High Pass | provide containment, good capture, and clearance within 1 minute.
- Good FINAL BAFFLE POSITION:
N/A Comments:
Test 3 3Fail Without moving the baffle, and as per ASHRAE 110-1895 | repeat
0 Low Pass - low volume smoke visualization challenge successfully
Low Poor Comments:
Volume | o Pass - Fair
Rating | 5 High Pass -
Good

N/A
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Face Velocity Traverse Results (300mm Sash opening):

Cal1 Col2 Col3 Col 4 Cal 5

Row 1

Ave. Velocity: m/s Max. Velocity: mfs Min. Velocity: m/s
Note: Individual face velocity readings not to exceed +/- 20% of average face velocity

Exhaust Flow: Ifs

Face Velocity Traverse Resulis, By-Pass Effectiveness (Sash at 150mm):

Col Col2 Col 3 Col 4 Cal 5

Row 1
S

Ave. Velocity:, _m/s Max. Velocity:, m/s Min. Velocity: m/s
Note: Average face velocity not to exceed 1.0 m/s

Exhaust Flow: Iis

Fume Hood Monitor, Alarm & Sensors:

Calibration: all sensors reporting to BAS calibrated Yes No
Monitor display: to at least 2 decimal points Yes No
Monitor accuracy: display is within +/- 5% of actual value Yes No
Alarm Enunciation: occurs when beyond +/- 20% of design Yes No

flow setpoint

Alarm Response; enunciation delay {maximum 5 seconds) seconds
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PART 1 - GENERAL

1.1 Related .1 Section 230529 - Bases, Hangers and Supports.
Sections
1.2 References .1 American Society of Heating, Refrigeration and

Air Conditioning Engineers (ASHRAE)
.1 ASHRAE Standard 20.1- 2004,

.2 American Society for Testing and Materials

(ASTM) .

.1 ASTM B 208M- 10, Specification for Aluminum
and Aluminum Alloy Sheet and Plate.

.2 ASTM C 335- 10el, Test Method for Steady
State Heat Transfer Properties of
Horizontal Pipe Insulation.

.3 ASTM C 921- 10, Practice for Determining
the Properties of Jacketing Materials for
Thermal Insulation.

.3 Canadian General Standards Board (CGSB)

.1 CAN/CGSB-51.2~ 95, Thermal Insulation,
Calcium Silicate, for Piping, Machinery and
Boilers.

.2 CAN/CGSB-51.9~ 92, Mineral Fibre Thermal
Insulation fer Piping and Round Ducting.

.3 CAN/CGSB-51.10- 92, Mineral Fibre Board
Thermal Insulation.

.4 CAN/CGSB-51.11- 92, Mineral Fibre Thermal
Insulation Blanket.

.5 CAN/CGSB-51.40- %5, Thermal Insulation,
Flexible, Elastomeric, Unicellular, Sheet
and Pipe Covering.

.6 CGSB 51-GP-52Ma- 89, Vapour Barrier, Jacket
and Facing Material for Pipe, Duct and
Equipment Thermal Insulation.

.4 Manufacturer's Trade Associations.

.1 Thermal Insulation Association of Canada
{TIAC): National Insulation Standards
(R2005) .
.5 Underwriters Labdratories of Canada (ULC)

.1 CAN/ULC-5102-03, Surface Burning
Characteristics of Building Materials and
Assemblies.
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1.3 Definitions .1 For purposes of this section:
.1 "CONCEALED" - insulated mechanical services

and equipment in suspended ceilings and
non-accessible chases and furred-in spaces.

.2 "EXPOSED" - will mean "not concealed" zs
defined herein.

.3 “EXTERIOR” shall mean outside, and expesed
to extreme temperature differentizl, or
exposed to weather.

.3 Insulation systems - insulation material,
fasteners, jackets, and other accessories.

.2 TIAC Codes:
.1 CRD: Code Round Ductwork,
.2 CRF: Code Rectangular Finish.

1.4 Shop Drawings .1 Submit shop drawings in accordance with Section
013300 - Submittal Procedures.

.2 Submit for approval manufacturer's catalogue
literature related to installation, fabrication
for duct jointing recommendations.

1.5 Samples .1 Submit samples in accordance with Section 0133C0
- Submittal Procedures.

.2 Submit for approval: complete assembly of each
type of insulation system, insulatien, coating,
and adhesive proposed. Mount sample on 12 mm
plywood board. Affix typewritten label beneath
sample indicating service.

1.6 Manufacturexr's .1 Submit manufacturer's installation instructions
Instructions in accordance with Section 013300 - Submittal
Procedures.

.2 Installatiof instructions to include procedures
to be used, installation standards to be
achieved.

1.7 Qualifications .1 Installer to be specialist in performing work of
this section, and have at least 3 years
successful experience in this size and type of
project, qualified to standards member of TIAC.
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1.8 Delivery,
Storage and
Handling

1.9 Waste
Management and
Disposal

1.10 Environmental

Deliver materials to site in original factory
packaging, labeled with manufacturer's name,
address.

Protect from weather and construction traffic.
Protect against damage from any source.

Store at temperatures and conditions required by
manufacturer.

Separate and recycle waste materials in
accordance with Section 013550 - Waste Management
and Disposal and Waste Reduction Work plan Waste
Management Plan.

Place packaging materials in designated
containers.

Place excess or unused insulation and insulation
accessory materials in designated containers.

Divert unused metal materials from landfill to
metal recycling facility approved by Departmental
Representative.

Divert unused adhesive material from landfill to
official hazardous material collections site
approved by Departmental Representative.

Do not dispose of unused adhesive materials into
sewer systems, into lakes, streams, onto ground
or in other locations where it will pose health
or environmental hazard.

Insulation to have recycled content certified by
the manufacturer. Glass fibre products should
contain over 35% recycled content by weight.
Mineral wood products should contain over 50%
recycled content by weight and cellulose products
should contain over 75% recycled content by
weight,

Adhesives, caulking and similar materials not to
ceontain VQCs in excesses of 5% by weight when
tested in accordance with one of the following:
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PART 2 - PRODUCTS

2.1 Fire and Smoke
Rating

2.2 Insulation

2.3 Jackets

.1 EPA Method 24-24A, 40 C.F.R., Part 60,
Appendix A

.2 Method 18,48 Federal Register 48, No. 202,

.3 Method 1400 NIOSH Manual of Analytical
Methods, Volume 1,

.4 Environmental Protection Agency Method 8240
GC/MS Method for Volatile Organics.

In accordance with CAN/ULC-S102:

.1 Maximum flame spread rating: 25.
.2 Maximum smoke developed rating: 50.

Mineral fibre as specified herein includes glass
fibre, rock wool, slag wool.

Thermal conductivity ("k" factor) not to exceed
specified values at 24C mean temperature when
tested in accordance with ASTM C 335.

TIAC Code C-1: Rigid mineral fibre board to
CAN/CGSB 51.10, with factory applied vapour
retarder jacket to CGSB 51-GP-52Ma (as scheduled
in PART 3 of this Section).

TIAC Code C-2: Mineral fibre blanket to CAN/CGSB-
51.11 faced with factory applied vapour retarder
jacket to CGSB 51-GP-52Ma (as scheduled in PART 3
of this section). ‘ .
.1 Mineral fibre: to CAN/CGSB-51.11.

.2 Jacket: to CGSB 51-GP-52Ma.

.3 Maximum "k" factor: to CAN/CGSB-51.11.

Canvas:

.1 220 gm/m ? cotton, plain weave, treated
with dilute fire retardant lagging achesive
to ASTM C 921.

Aluminum:

.1 0.5 mm smooth aluminum sheet for ducting.

Lagging adhesive: Compatible with insulation.
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2.4 Internal Duct Liner

Application

2.5 Accessories

L

Adhere insulation with insulation adhesive
applied to the whole of the metal surface, with
the coating side of insulation exposed to the
alrstream.

Ducts 610 mm [24"] in width and less require no
further adhesion.

Ducts sides and plenum panels greater than 610 mm
[24"] in width shall also have metal clips or
nylon pins adhered to the metal surface at 300 mm

[12"] to supplement the adhesive. (Welding pins
may be used provided a capacitor type gun is
used.) Impale insulation or the pins or clips,

with the coated side ¢f the insulation exposed to
the airstream and secured with holding washers.
Cover holding washers with reinforcing membrane
and insulation coating / sealer,

Seal all transverse jolnts, raw edges, and other
points of penetration of the ceoating with
reinforcing membrane and insulation
coating/sealer.

Seazl all longitudinal joints with insulation
coating sealer.

No raw edges of internal insulation material
shall be exposed to the moving airstream.

NOTE: duct size shown is dimension inside the
insulation. Metal duct sizes shall be increased
to allow for the internal acoustic insulatieon
thickness,

Vapour retarder lap adhesive:
.1 Water based, fire retardant type,
compatible with insulation.

Indoor Vapour Retarder Finish:
.1 Vinyl emulsion type acrylic, compatible
with insulation.

Insulating Cement: hydraulic setting on mineral
wool, to ASTM C 449.

ULC Listed Canvas Jacket:

.1 220 gm/m & cotton, plain weave, treated
with dilute fire retardant lagging adhesive
to ASTM C 921.

Qutdoor Vapour Retarder Mastic:

.1 Vinyl emulsion type acrylic, compatible
with insulation.

.2 Reinforecing fabric: Fibrous glass,



Lab Exhaust System Alteration
Thermal Insulation for Ducting

Summerland, BC
Project R.018287.001

Section 230713

Page ©

PART 3 - EXECUTION

.10

.11

12

3.1
Pre-installation
Requirements

3.2 Installation

untreated 305 g/m2.

Tape: self-adhesive, aluminum, reinforced, 50 mm
wide minimum.

Contact adhesive: gquick-setting
Canvas adhesive: washable.
Tie wire: 1.5 mm stainless steel.

Banding: 19 mm wide, 0.5 mm thick stainless
steel.

Facing: 25 mm galvanized steel hexagonal wire
mesh stitched on both faces of insulation.

Fasteners: 4 mm diameter pins with 35 mm diameter
clips, length to suit thickness of insulation.

Pressure testing of ductwork systems to be
complete, witnessed and certified.

Surfaces to be clean, dry, free from foreign
material.
Install in accordance with TIAC Naticnal

Standards.

Apply materials in accordance with manufacturer’s
instructions and this specification.

Use two layers with staggered joints when
required nominal thickness exceeds 75 mm.

‘Maintain uninterrupted continuity and integrity

of vapour retarder jacket and finishes.
.1 Hangers, supports to be outside vapour
retarder jacket.

Supports, Hangers in accordance with Section

230529 Bases, Hangers and Supports

.1 Apply high compressive strength insulation
where insulation may be compressed by
weight of ductwork.



Lab Exhaust System Alteraticn Section 230713
Summerland, BC Thermal Insulation for Ducting
Project R.018297.001 Fage 7

.6 Fasteners: At 300 mm oc in horizontal and
vertical directions, minimum two rows each side.

T Insulate all new exterior exhaust ductwork on
roof. Provide aluminum jacket to all new exteriorx
insulated ducts on roof. For the fume hood
exhaust branches, aluminum jacket shall match
that of existing. Secure Jjacket with aluminum
bands on 200 mm centers or screws on 150 mm
centers. Lap joints 75 mm minimum and seal with
compatible waterproof lap cement.

.8 Weatherproof all exterior jacket joints on roof
to weather proof and water seal.

.9 Insulated manifecld and ducts on roof shall be
supperted by use of saddles.

.10 Provide canvas jackets to all expcsed insulated
ducts inside building, except insulated ducts
located in concealed ceiling or space.

.11 All insulated ducts located in concealed space
and ceiling shall have aluminum foll cover.

3.3 Ductwork .1 Insulation types and thicknesses: Conform to
Insulation Schedule following table:
TIAC Code Vapour Thickness
Retarder (mm)
Return and exhaust ducts No 25
exposed in space being
served .
Qutdoor, Exhaust Cc-1 Special 50
Acoustically Lined ducts None 25
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.2 Exposed round ducts 600 mm and larger, smaller
sizes where subject to abuse:
.1 Use TIAC code C-1 insulation, scored to

suit diameter of duct.
.1 Finishes: As specified in clause 3.2.



Lab Exhaust System Alteration Section 230800
Summerland, BC Commissioning Testing Regquirements
Project R.018297.001 Page 1

PART 1 - GENERAL

1.1 Intent .1l This section specifies general requirements
common to all Divisilon 23 Component and Systems
Testing.

.2 Read this section in conjunction with related
sections, which specify portions of Diwvision 23
Component and Systems Testing, and sections
018100, 230903, 230801, 230802 and 262250.

.3 Except where otherwise specified, arrange and
pay for the testing and related requirements
specified in this and related Sections.

.4 If test results do not conform to applicable
requirements, repair, replace or adjust or
balance components and systems. Repeat
testing as necessary until results acceptable
1o the Departmental Representative are
achieved.

1.2 Related Sections .1 Section 011100, Summary of Work

.2 Section 018100, Commissioning
.3 Section 230903 - EMCS: Commissioning

L4 Section 230802, Division 23, Commissioning
Components Testing

.5 Section 230802, Division 23, Commissioning
Systems Testing

.6 Section 230593, Testing, Adjusting and Balancing
(TAB) of Mechanical Systems

.7 Division 26 Electric Motors and Motor Control

Centres
1.3 Verxification .1  Project specific component forms are provided in
Forms Section 230802 for verification of components.

Verifications for systems are provided in
Section 230802.

.2 The Contractor shall provide the required shop
drawing information and verify the correct
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installations and operation of each item on
these forms. This to include information such
as equipment/component code, location and
nameplate data.

.3 The systems verification cannot take place
before all related components have been verified
as correct and approved by the Departmental
Representative.

.4 Typical verification forms will be provided for
information to the Contractor and will not
relieve the Contractor of responsibility for
verification of components or systems not
included on the verification forms.

.5 Component Forms:
.1 Define completing the sheets as follows:

.1 Specification column to be completed
by the Contractor.

.2 Shop drawing to be completed by the
Contractor.

.3 Installed column to be completed by
the Contractor.

.4 Witnessed - Approved to be completed
by the Departmental Representative.

.6 System verification forms are to be completed by
the Contractor, witnessed and approved by the
Departmental Representative,

.7 A verification form is to be completed for each
individual component or system in a category
requiring verification.

.8 Where additional forms are required, but are not
avallable from the Departmental Representative,
develop appreopriate verification forms and
submit them to Departmental Representative for
approval pricr to use.

.9 Submit completed reports immediately after tests
are performed.

.1 Record all data gathered on site on approved
verification forms.

.2 Provide the Departmental Representative with
original of each completed verification
form.

.3 Maintain one photocopy on site of all data
taken during starting and testing period.

.4 Maintain one copy of all final starting,
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1.4 Starting and
Testing - General

1.5 Witnessing of
Starting and Testing

.10

.11

.12

.13

testing, balancing and adjusting reports on
site up to the issue of the interim
certificate for reference purposes.

All final component forms are to be typewritten.

Submit to Departmental Representative for
approval.

Make corrections and re-submit as requested by
Departmental Representative.

Manufacturer’s Reports:

.1 Arrange for manufacturer to submit copies of
all production test records for production
tests required by these specifications prior
to shipping.

.2 Arrange for manufacturer to submit brief
step-by-step description of entire starting
procedure to allow Departmental
Representative to repeat starting at any
time.

Prior to testing ensure all mechanical
components are cleaned and free of dust

After testing, protect components subject to
dust from construction activities.

Notify Departmental Representative when starting
and testing of all components has been
completed.

Do not conceal or cover components until
inspected, tested and approved by Departmental
Representative.

Assume all liabilities associated with starting,
testing.

Assume all costs associated with starting,
testing, and adjusting including the supply of
testing eguipment.

Prior to starting and testing of mechanical
equipment or systems, prepare a schedule for the
regquired testing. Review schedule with
Departmental Representative.

" Provide sufficient notice (minimum ten days)

pricor to commencing tests.
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.3 Departmental Representatives may witness all or
any portion of testing and starting procedures
performed by the Contractor.

.4 Contractor to be present for all tests.

1.6 Quality .1 All starting, testing, adjusting and balancing
Assurance procedures shall be in accordance with:
.1 These contract documents.
.2 Requirements of authorities have
Jurisdiction.
3 Manufacturers’ published instructions.

.4 Applicable porticns of ASME, ASHRAE, AABC,
NEBB, CSA, NFPA, SMACNA, ASTM, ASPE.

.2 Personnel involved in starting, testing,
adjusting and balancing procedures shall have
experience in Division 23 Component and Systems
Testing and shall be able to interpret results
of readings and tests and report state of
systems in a clear and concise manner.

.3 If the requirements of this or any related
section conflict, notify Departmental
Representative before proceeding with tests and
obtain written clarification.

1.7 Manufacturer’s .1 Prior to starting components or systems, obtain
Starting and review manufacturer's installation,
Recommendations operation and starting instructions. Read in

conjunction with procedures specified in Section
230801 and 2308C2.

.2 Use manufacturer's and supplier's starting
personnel where required to maintain validity of
manufacturer's warranty. Confirm with
manufacturer that 21l testing specified in these
specifications will not wvoid any warranties.

.3 Compare installation to manufacturer's published
data and record discrepancies. Modify
procedures detrimental to components performance
prior to starting equipment.

1.8 Manufacturer’s .1 Arrange and pay for qualified manufacturer's

Service on Site representatives to supervise Division 23
Component and Systems Testing as required in the
reference sections.

.2 Menufacturer's personnel shall be experience in
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1.9 Presiding .1
Authorities

.2
1.10 Use of .1

Instruments Supplied
Under Contract

.2
.3
1.11 Correcticon of .1
Deficiencies
1.12 Compliance With .1

Defined Procedures

the design and operation of components and
systems being started and have the ability to
interpret results of readings and tests and
report results in a logical fashion.

Starting procedures defined in this section may
duplicate verification conducted by presiding
authorities. To facilitate expedient turnover
of building, arrange for the appropriate
authorities to witness procedures in a manner
that avoids unnecessary duplication of tests.

Obtain certificates cof approval, acceptance and
comply with rules and regulation of authorities
having jurisdiction. Provide copies of all

certificates to the Departmental Representative,

Use balancing valve pressure tapping, orifice
plates, annubars, etc. to measure fluid flow
rates.

Calibrated DDC temperature, humidity and
pressure sensors may be used to gather system
performance data provided the Departmental
Representative confirms that the DDC sensor
calibrations have been accepted.

Instruments for testing, adjusting and balancing
supplied under contract may be used provided the
Departmental Representative is satisfied that
instrument accuracy complies with this
Specification and the calibration certificate
has been provided with each instrument.

Correct all contract deficiencies found during
Division 23 Component and Systems Testing and 30
day coperational test.

Failure to follow the specific instructions
defined herein pertaining to correct starting
procedures may result in re-evaluation of
compenents by independent testing agency
selected by Owner at Contractor's expense.
Should results reveal components haven't been
started in accordance with specified
requirements, components may be rejected. If
rejected, remove components from site and
replace., Replacement components shall also be
subject to full starting procedures, using same
procedures specified on the originally installed
components.
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1.13 Departmental .1
Representative’s
Commissioning
.2
.3
.4
.5
1.14 Specialty .1
Agencies and Testing
Laboratories
.2
1.15 Co-Ordination .1
.2
.3

Commissioning of any component or system by the
Departmental Representative does not reduce the
Contractor's cobligations for complete testing
and start-up of systems as specified.

The Contractor will provide support for these at
his own expense.

Any tests duplicated by the Departmental
Representative will be conducted under the same
terms of reference applied to the Contractor.

The Contractor can choose to witness any testing
conducted by the Agent.

Should any component or system fail the
Contractor will correct the deficiency and
retest to the satisfaction of the Departmental
Representative at the Contractor's expense.

All reports generated by special testing
agencies or testing laboratories shall be
submitted directly to Departmental
Representative.

All agencies and testing laboratories shall have
facilities and gualifications acceptable to
Departmental Representative.

Co-ordinate all sub-trades, other divisions,
manufacturers, suppliers and other specialists
as required tc ensure all phases of work shall
be properly organized prior to commencement of
each particular testing procedure. Establish
all necessary manpower requirements.

Coordinate the activities of this Section with
the starting and testing of:

.1 DDC components and systems specified in
Division 23.

.2 Electrical components and systems
specified in Division 26.

.3 Other components and systems specified in

other Divisions.

Where any components or systems require testing
prior to starting, ensure that such work has
been completed and approved prior to starting of
the components and systems.
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1.16 Implementation .1
1.17 Scheduling .1
.2
1.18 Phased .1
Censtruction
.2

PART 2 — PRODUCTS

2.1 Contractor Testing .1
Instruments

Unless otherwise specified in writing by the
Departmental Representative all testing and
related requirements specified herein will be
performed prior to the issue of the interim
certificate of completion.

Provide a Contractor start-up schedule as
specified in 018100.

Air systems will be tested according to the

following seguence:

.1 Division 23 Commissioning Components Testing
{Section 230801).

.2 Division 23 Commissioning Systems Testing
{Section 230802}.

.3 8Secticn 230593 Testing, Adjusting and
Balancing (TAB} of Mechanical Systems.

Note that the construction is phased.
Refer to the project phasing as shown on
drawings and as described in Section 0111C0.

At the completion of each phase, lab exhaust and
general exhaust systems need to be Zully tested,
balanced, commissioned, and made functional
prior to commencing the next phase. Coordinate
with the controls contractor for the required
commissioning at each phase,

Provide two-way radios, ladders and other
equipment as required to complete the program
and as outlined in this specificaticen.

Provide all safety equipment required for
rersonnel involved in the starting, testing,
adjusting and balancing program.

Provide a list of equipment and instruments
which will be used in starting, testing,
adjusting and balancing of mechanical equipment
for approval and review by the Departmental
Representative.

Use instruments supplied or calibrated by
approved laboratory or manufacturer. Show the
Departmental Representative the current
calibration certificate for each instrument to
be used. Provide a copy of the calibratiocon
certificates with test reports.
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PART 3 — EXECUTION

3.1 Procedures .1 Procedures shall be identified in the following
distinct phases:

.1 Phase 1 - Delivery and Installation: Confirm
tagged components matches specification and
shop drawing information. Visual inspection
of quality of installation.

.2 Phase 2 - Starting: Actual starting
procedure and equipment run-in phases and
stages, refer to sections 01111 and 01810
for constructicon stages and phases.

.3 Phase 3 - Pre-Substantial Performance of the
Work: Final cleaning, re-testing, balancing,
adjusting and maintenance prior to issue of
the interim certificate of completion.

.4 Phase 4 - Post-Substantial Performance of
the Work: Repeat tests and fine-tuning after
corrective action to clean-up deficiencies
prior to issue of the final certificate of
completion.

.5 Phase 5- Post Construction: Provide tests
and seasonal fine-tuning as requested by the
Departmental Representative during the
warranty period. Issue test reports for
the Departmental Representative’s record.

.2 After each distinct phase of work is completed,
correct deficiencies, make the systems
functional, and facility fully functional.
Obtain approvals before commencing the next
phase.

.3 Document all required tests using verification
forms provided or approved by the Departmental
Representative.

.4 Contractor shall retain a Professicnal Engineer
licensed in the Province of British Columbia to sign
and seal the verification forms and documentation
that shall be part of the commissioning report
submission.
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PART 1 - GENERAL

1.1 Intent

1.2 Related
Requirements

1.3 Related Work
in Other Sections

1.4 Documentation

Inspect, start and test each piece of
mechanical equipment. Verify that the equipment
has been properly installed and is operating at
a level, which meets the specified
requirements.

Section 230800 Division 23, Commissioning
Testing Requirements.
Section 011100 - Summary of Work

Section 018100

Commissioning

Section 230803

EMCS: Commissioning

Section 2308C0
Requirements

Commissioning Testing

Section 230802 Commissioning System Testing
Section 230593 - Testing, Adjusting & Balancing
(TAB} of Mechanical Systems

Section 262250 - Motor Control Center

Provide manufacturer's information as directed
by individual sections throughout Diwvision 23.

Complete project specific verification forms
for components defined in this Section and
section 230802. Refer to procedures identified
in Section 230800, Commissioning Testing
Requirements.

Complete project specific verification forms
for components defined in this section. Refer
to procedures identified in Section 230800,
Commissioning Testing Requirements. The
Component Verification {and Testing) Forms are
required in the following two categories:

.1 Individual Component Verification Forms.
These are required for each piece of
equipment (new and existing), e.g. for lab
exhaust fans and associated dampers. A
separate individual Component Verification
Form must be filled out for each lab
exhaust fan even though the fans are



Lab Exhaust System Alteration Section 230801
Summerland, BC Commissioning Component Testing ’
Project R.018297.001 Page 2

identical in size and specification.
Individual Component Forms are required
for the following items/components:

Physical Point Confirmation Spreadsheet
Furme Hood exhaust valve FHEV-41l6l NIC
Fans

Variable Frequency Drives

Motorized Dampers

Airflow Measuring Stations (Existing
serving LEF-01 through 03)

.7 Fume Hood 3446 (Fume Hood 4161 NIC)

oyl W N

.2 Attached to this section is a single set
of referenced forms. These forms must be
duplicated and read in conjunction with
pertinent specifications to determine the
extent of testing and contractual

obligation.
1.5 Phased .1 Note that the construction is phased.
Construction Refer to the project phasing requirements
outlined in Section 011100 and as noted cn
drawings.

.2 At the completion of each phase, lab exhaust,
general exhaust, and general return systems need
to be fully tested, balanced, commissioned, and
made functional prior to commencing the next
phase. Refer to phasing requirements in Section

011100.
PART 2 - PRCDUCTS .1 NOT USED
PART 3 — EXECUTION
3.1 Delivery and .1 Complete all shop drawing information and
Installation conduct a static inspection of the installation

for all mechanical components.

.2 Record this information on the verificatioen
forms and submit copies to the Departmental
Representative for approval prior to starting
or testing of components.

3.2 RAir Systems .1 Lab Exhaust Fans (existing and new).

.1 Check the installation including:
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.1 Ensure that the fans operate in a
controlled manner in both normal and
normal power failure mode.

L2 Verify proper controlled operation of
associated fan isolation dampers and
speed drives.

.3 Verify that the general return duct
pressure sensors have been relocated
as noted on drawing M103.

.4 Verify that the exhaust main pressure
switches have been reassigned and
installed as noted on drawing ml03.

.5 Verify proper controlled operation of
relocated fan EF-75,.

.2 Verification of performance will be proven
per Section 230800.

.3 Refer to Section 230593.
.2 Existing Exhaust Air Valves
.1 Controls:

.1 General exhaust and general return
air valves will now be associated
with the new lab exhaust fans, LEF-4
through 6. Verify that the air
valves have been associated with the
new lab exhaust fans on the BMS,

.2 Verify that FHEV 3446 controls
properly after alteration of
downstream ductwork.

.3 Air Flow Measuring Stations (Existing serving
fans LEF-01 through 03)
.1 Check the installation including:
.1 Verification of performance will be
proven per Section 230802.
.3 Refer to Section 230593,

3.3 Speciality Systems .1 DDC General Requirements: Refer to section
230903 for specified requirements.

.1l - Hardware

.1 Ensure that each hardware component
has been properly installed as per
manufacturer’s recommendations and is
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functioning correctly.

.2 Hardware testing shall be completed
before any logic and control software
is added to the system.

.3 Pressure test all new pneumatic air
tubing.
.4 Gauge all wiring used to ensure

conformance to CSA and
specifications. Ensure all circuits
are complete and all terminal wiring
connections are tight.

.5 Adjust control dampers. Ensure tight
shut-off closure and measure leakage.
Check failsafe operation.

.6 Put all electric hardware into
operation in accordance with
manufacturer’s recommendations.
Replace all defective components.
Prove proper operation, use software
diagnostic.

.7 Test to ensure all interfaces with
Division 23 and Diwvision 26 are
complete. Test to ensure all
interfaces with other control
packages are complete.

.8 Fnsure the proper operation of c¢colour
graphics including but nect limited
to:

.1 Dynamic valve/damper actuators
displayed on screen.

.2 Screen refresh period.

.3 Colour change on status change.

.4 Proper identification of systems
on points on screen.

.5 Reaction to alarms.

.6 Trend log and trend graph
reporting.

.9 Check all interface cabinets to ensure
compliance with the specifications and all
applicable codes.
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. 2 Point Check Out

.1

Label field devices associated with each
hardware point connected to system.
Provide in required information from
specification and approved shop drawings.
The point tag will contain the information
as specified in the point schedules.

Confirm the point mnemonic, hardware
address, correct physical locaticn and
completed installation of each hardware
point on the system.

Calibrate the following components per
manufacturer's recommendations.

- Current sensitive relays

- Damper operators and positicners
- Gauges, thermometers, etc.

- Electrical system interfaces

.1 Calibration corrections may be
written in software provided the
correction is not greater than 5
times the specified accuracy for the
device.

.2 Document each calibration on the
component “Physical Point
Confirmation” form.

.3 Check accuracy of each analog input
Sensor over operating range.
Document on “Sensor/Transmitter
Calibration” sheets.

.4 Check range and repeatability of each
analog output point. Document on
“Physical Point Confirmation - Analog
Output Device Range” sheets.

Calibrate all control damper actuatocrs and
positioners. Hysteresis shall not be
greater than 5% of range. This
calibration will be tested acceording to
the following:

.1 Ensure no overlap of control ranges.
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.2 No leakage when device is closed.
.3 Failsafe operation.
.4 Test Procedures:

.1 Confirm proper operation of

analog output devices such as
control damper actuators, over
their specified range of output.
The device’s true range is
tested by commanding the DDC
output value to zero and
checking the actual position of
the device.

If the device is fully closed
(fully open in the case of
reverse-action), then slowly
increase the DDC ocutput until
the device starts its first
change in position - this is the
cutput at which the device
starts to operate.

Continue increasing the DDC
output until the device no
longer changes its poesition -
this is the output at which the
device is at its end-of-range.
Check to ensure that these
actual device positions
correspond to the maximum and
minimum of the physical range of
motion - if not, then the device
is out of calibration and this
must be noted as a contract
deficiency.

Record the start and end-of-
range DDC output values and
whether the device fully opens
and fully closes.

Record up to three other pairs
of different test wvalues in the
range between the fully open and
fully closed device positions.
For each sample, command the DIC
output value {“™SYSTEM”) and
record the cbserved actual
output wvalue (“FIELD”).

List any remarks regarding the
output device’s performance and
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make note of any other system-
related factors that influence
the device's successful
operation.

.9 If device performs correctly
complete the Physical Point
Confirmation form.

.3 DDC Application Software

.l Ensure all hardware is installed, tested
and fully operational before any
applicable software is enabled.

.2 Enter physical point database and
cperating set-points and schedules into
RPUs.

.3 Enter trend logs for each physical analog
input and output point in the DDC
database. Trend logs shall retain a
minimum of 3 readings per hour for 24
hours. The trend logs shall be continuous
and shall overwrite information that is 24
hours old. Provide an additional trend
leg of 60, one minute interval, readings
for each P.I.D. loop contrelling and
controlled wvariables.

.4 Capture Trend log data during system
performance verification test (reference
Division 23 section 230802) to demonstrate
system perfermance and provide supporting
documrentation.

Attach Trend data to system performance
tests.

.5 Complete all documentation and submit to
Departmental Representative for approval.

3.4 Component Forms .1 Mechanical component verification forms have
been included and are as follows:

.1 Motorized Dampers
.2 Airflow Measuring Stations



Equipment Tag:

MECHANICAL COMMISSIONING: COMPONENT FORM

PROJECT: Summerland Lab Exhaust Systems Alteration
JOB NO: R.018297.001

MOTORIZED DAMPER SHEET

Specification Shop Drawing Installed

Serial Number:

Manufacturer:

Model number:

Special Construction:

Location:

Dimensicns:

Voltage:

Phase:

Amps:

REMARKS/COMMENTS : . ..ococererirseerircsrssesirrons s msssss et s sasi s shsssesnsssssassss s essss iasssssnsas e sassst st suerenssire sinesesesasessronsassrones

CHECKED BY CONTRACTOR:......cciviiiiiis i s siisiassins sisemieeeeen-OF e, DATE:

WITNESSED BY DEPARTMENTAL REPRESENTATIVE........ciiiiiiiit cieieiiiensee i csecencevssiseisenisseeeee, DATES



Airflow Measuring Stations
I

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland Lab Exhaust Systems Alteration
JOBNO: R.018297.001

1 TESTING OVERVIEW AND GENERAL REQUIREMENTS (Air flow measuring stations}
1.1 Purpose
1.1.1  The purpose of the airflow measuring testing is to determine the total system operation and response
to normal and emergency conditions, which may arise.
“C” denotes contractor sign off.
“D” denotes Departmental Representative’s verification.

12 Pre-requisites

1.2.1  The DDC system may be used to record the data. Where DDC system points are not available
manually recorded parameters are to be provided.

1.2.2  The balancing of all related components and installed systems will be complete and test results shall
be a_vailable.

1.3 All applicable contractors and manufacturers are required to be represented during systems testing.
1.4 Procedure
1.4.1  Conduct testing as described.
1.42  The efifects on the systems relating to the various operational and failure conditions will be
monitored, recorded and response times noted. The variables will be measured on a real time basis

and utilization of collected data fine-tuning adjustments to the systems will be implemented.

Tests will consist of System and Field checks

1. GENERAL CONDITIONS

Prior to airflow measuring station start-up, ensure that: C D
1) Controls system is functional [ ] [ ]
2) Electrical system is functional [ ] [ ]
3) Component check sheets have been completed and approved [ ] [ 1
4) Probes are accessible [ ] [ ]
6) Probes are installed correctly with respect to airflow direction [ 1] [ ]
7) Minimum 1.5 duct diameters upstream of probes [ ] [ 1]
8) Access doors are installed [ 1] [ 1

9) Pressure transducer is accessible [ ] [ ]




Airflow Measuring Stations

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Sumrmerland Lab Exhaust Systems Alteration
JOBNO: R.018297.001

10) Pressure transducer is connected and functional

2. GENERAL TEST CONDITIONS
1) Airflow indicated on the EMCS
2) Airflow indicated matches summation of terminal boxes being served

3) Airflow indicated changes as VFD speed changes

L]

Contractor

[ ]
[ ]
(]

(]

Engineer

[1
[ ]




Airflow Measuring Stations

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland Lab Exhaust Systems Alteration
JOBNO: R.018297.00]

Testing Personnel:

Firm: -

Signature & Date:

Witnessed by:

Firm:

Signature & Date:

Approved By:

Firm:

Signature & Date:

COMMENTS:
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PART 1 - GENERAL

1.1 Intent .1 Check, start and test each mechanical system,
verify that each system is operational and will
cperate to meet the specified operating

criteria.
1.2 Related .1 Section 230800, Commissioning Testing
Reguirements Requirements as well as sections 018100, 230801,

230903, 230593, and 262250

1.3 Related Work in . L Section 010100 - Summary of Work
Other Sections

.2 Bection 018100 - Commissioning

.3 Section 230800 - Commissicning Testing
Requirements

.4 Section 230801, Division 23, Commissioning
Component Testing

.5 Section 230%C3 - EMCS: Commissioning

.6 Section 2305%3 - Testing, Adjusting and
Balancing (TAB) of Mechanical Systems

.7 Section 262250- Mctor Control Center

1.4 Factory Trained .1 Use factory trazined representatives when
Representatives required for starting of specialty systems.

.2 Use manufacturers representatives where required
to ensure warranty is wvalid.

1.5 Documentation .1 Provide manufacturer's information as directed
by individual sections throughout Division 23.

.2 Complete project specific verification forms for
systems defined in this Section. Refer to
procedures identified in Section 230800,
Division 23, Commissioning Testing Requirements.

.3 Project specific forms are provided at the end
of this section for system verification. Actual
forms are required for each individual component
tested in a given category and will display
project specific information.
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1.17 Phased .1
Construction

.2
PART 2 - PRODUCTS .1

PART 3 - EXECUTION

3.1 Genreral .1

Note that the construction is phased.
Refer to the project phasing requirements in
Section 011100.

At the completion of each phase, lab exhaust,
general exhaust, and fume hood exhaust systems
need to be fully tested, balanced, commissioned,
and made functional prior to commencing the next
phase.

NOT USED

Prior to conducting system tests identified in
this section:

.1 All components in each system is complete
prior to performing system cleaning,
starting, and testing.

.2 Verify related component start-up tests
outlined in section 230801, Commissioning
Components Testing have been completed
and approved by the Departmental
Representative.

.3 Record test information on system
verification forms. Submit copies to the
Departmental Representative for approval
following testing.

DDC General

.1 Fach DDC system shall be tested to verify
the installed components are operating
properly as a system and meets the
specified requirements.

.2 Testing to include check out each system
through the terminal by:

.1 Simulation of system start/stop
functions.

.2 Simulation ¢of systems operation
including:
.1 high limit functions
.2 low limit functions
.3 safety features (override wvalues)
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.4 operation sequences specified
.5 Testing of system component hard

wired interleccks.

Testing of coperations for specific
routines such as (but not limited to}

.1 Optimization
.2 Setback
.3 Power fail recovery

Simulation of alarm conditions and verify
alarm printouts,

Check out reports generation.

Check out communication network, input and
output.

Check operation of system under failure
modes.

Complete DDC checkout documentation and
submit to Departmental Representative for
approval.

.3 Systems Testing

.1

Conduct in direct cooperation with
Division 23, full operating tests of all
balanced systems.

Reference this Section for samples of
systems tests. Project specific system
tests shall be provided prior to testing.

An individual systems tests will be
provided for each of the following:

.1 Lab Exhaust Fan Systems (LEF-
1/2/3/4/5 & 6).

L2 Fume hood Exhaust Valves and flow
verification.

.4 Demeonstration of System Integrity

1

Provide custom control software as
specified and required to operate the DDC
Control Systems as outlined in Division
23.
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.2 Demonstration of user control software
operation will include start-up and
shutdown sequences, software interlccks,
etc., initiation of failsafe, emergency
shutdown and alarm condition control
strategies.

.5 Integrated system commissioning and
demonstration tests

.1 Provide integrated system commissioning
and demonstration tests to show the
regponse of integrated security,
electrical, mechanical systems under the
occupied modes, unoccupied modes, fire
alarm mode, loss of power mode and loss of
power with fire alarm mode.

.2 Testing of the emergency generator shall
be included in the integrated test.

.3 The integrated tests shall provide for the
return to normal operation, and include
all required alarms to be sent out to the
emergency services personnel and/or
maintenance group as directed by
Departmental Representative.

3.2 Fluid System Tests .1 Hydronic Systems

.1 No tests are expected.

3.3 Air Handling .1 No tests are expected.

Systems

3.4 System .1 Attached are verification forms for the
Verification Forms follewing systems:

Lab exhaust fans (LEF-1/2/3/4/5 & 6).
High Plume Dilution Fan Dampers.
Variable Frequency Drives,

Fume Hood Exhaust Valwve Control.
General Exhaust Valwve Control.

Fume Hoods.

YU W N
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.2 Complete specific system verification forms for
all systems in the building. Submit all forms
to the Departmental Representative for approval
prior to commencement of testing.



High Plume Dilutior Fan Damper System

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOBNO: R018297.001

1 TESTING OVERVIEW AND GENERAL REQUIREMENTS (Lab. Exhaust Fan/ damper)
i1 Purpose
1.1.1  The purpose of the high plume dilution fan damper system testing is to determine the total system
operation and response to normal and emergency conditions, which may arise.

1.1.2  “C” denotes contractor sign off.
“D” denotes Departmental Representative’s verification.

1.2 Pre-requisites

1.2.1  The DDC system may be used to record the data. Where DDC system points are not available
manually recorded parameters are to be provided.

1.2.2  The balancing of all related components and installed systems will be complete and test results shall
be available.

1.3 All applicable contractors and manufacturers are required to be represented during systems testing.
1.4 Procedure
1.4.1  Conduct testing as described.
1.4.2  The effects on the systems relating to the various operational and failure conditions will be
monitored, recorded and response times noted. The variables will be measured on a real time basis

and utilization of collected data fine-tuning adjustments to the systems will be implemented.

Tests will consist of System and Field checks

1. GENERAL CONDITIONS

Ptior to Strobic fan damper system start-up mode being energized, ensure that: C D

1) Controls system is functional [ 1] [ 1]
2) No cracks around damper frame [ 1] [ 1]
3) Blades close fully and seal tight [ 1 [ 1
4) Damper is accessible and identified [ 1] I 1
5) Motorized damper strokes full open to full closed [ 1 [ 1]

6) All component test sheets have been completed and approved [ 1] [ 1




High Plume Dilution Fan Damper System

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOBNO: R.018297.001

2. GENERAL TEST CONDITIONS

1) All motor starter controls in auto position [ ] [ ]
2} All DDC system operator overrides "OFF" [ ] [ 1]
3) DDC system point checks completed and approve [ ] [ ]
By-pass Dampers are normally closed. [ 1] [ ]
One exhaust fan fails and an isolation damper closes. [ 1] [ ]
BMS exhaust fan failure alarm is activated. [ 1 [ 1
Exhaust fan restarts and isolation damper opens. [ ] [ 1

3. EMERGENCY MODE TEST CONDITIONS

1) All motor starter controls in auto position [ ] [ 1
2) All DDC system operator overrides "OFF" 1 [ 1
3) DDC system point checks completed and approve [1 [ 1]
By-pass Dampers are normally closed. [ 1 [ 1
exhaust fan shutdowns and the associated isolation damper closes. [ ] [ 1]
BMS exhaust fan failure alarm is activated. [ 1] [ 1]

Exhaust fan restarts and isolation damper opens. [ 1] [ ]




High Plume Dilution Fan Damper System

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOBNQO: R0I18297.001

Testing Personnel:

Firm:

Signature & Date:

Witnessed by:

Firm:

Signature & Date:

Approved By:

Firm:

Signature & Date:

COMMENTS:




Variable Frequency Drives

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Upgrade
JOBNOQO: R.018297.001

I TESTING OVERVIEW AND GENERAL REQUIREMENTS (VFD)
1.1 Purpose
1.1.1  The purpose of the variable frequency drive testing is to determine the total system operation and
response to normal and emergency conditions, which may arise.

1.2 “C” denotes contractor sign off.
“D denotes Departmental Representative’s verification.

1.2 Pre-requisites

1.2.1  The DDC system may be used to record the data. Where DDC system points are not available
manually recorded parameters are to be provided.

122 The balancing of all related components and installed systems will be complete and test results shall
be available, ,

1.3 All applicable contractors and manufacturers are required to be represented during systems testing.
1.4 Procedure
1.4.1  Conduct testing as described.
1.4.2  The effects on the systems relating to the various operational and failure conditions will be
monitored, recorded and response times noted. The variables will be measured on a real time basis

and utilization of collected data fine-tuning adjustments to the systems will be implemented.

Tests will consist of System and Field checks

1. GENERAL CONDITIONS

Prior to variable speed drive start-up mode being energized, ensure that: C D
1) Controls system is functional [ ] [ 1
2) Electrical system is functional [ 1] [ 1
3) Component check sheets have been completed and approved [ ] [ 1]
4) Drive current is greater than total FLA of motor [ ] [}
5) Disconnect is interlocked to drive [ 1] T ]
6) Unit is mounted vertical | [ 1 [ ]
7) Separate conduits for input power, output power and control wiring [ 1 [ ]
8) Drives are grounded individually [ 1 [ 1]

9) Differential pressure sensors are installed as per drawings [ 1 [ ]




Variable Frequency Drives

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Upgrade
JOBNOQO: R.018297.001

C D
2. GENERAL TEST CONDITIONS
1) Bypass switch starts and operates equipment [ ] [ ]
2) Drive restarts after power failure [ ] [ ]
3) Drive speed ramps slowly on load variation {1 [ 1]
4) RPM readout in EMCS matches VFD readout [ ] [ ]

3) Drive speed ramps slowly on load variation [ 1] [ 1]




Variable Frequency Drives

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Upgrade
JOBNO: R.018297.001

Testing Personnel:

Firm:

Signature & Date:

Witnessed by:

Firm:

Signature & Date:

Approved By:

Firm:

Signature & Date:

COMMENTS:




Digital FHEV Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOB NO: R.018297.001
1 TESTING OVERVIEW AND GENERAL REQUIREMENTS

1.1

1.3

14

1.5

Purpose

1.1.1  The purpose of the digital fume hood exhaust valve (FHEV) control system testing is to
determine the total system operation and response to normal and emergency conditions
that may arise.

1.2 “C” denotes contractor sign off.

“D denotes Departmental Representative’s verification.

Pre-requisites

1.3.1 The DDC System may be used to record the data. Where DDC System points are not
available manually recorded parameters are to be provided.

1.3.2  The balancing of all related components and installed systems will be complete and test
results shall be available.

All applicable contractors and manufacturers are required to be represented during systems
testing,

Procedure

1.5.1 Conduct testing as described.

1.5.2  The effects on the systems relating to the various operational and failure conditions will
be monitored, recorded and response times noted. The variables will be measured on a

real time basis and utilization of collected data fine-tuning adjustments to the systems
will be implemented.

Tests will consist of system and field checks.

GENERAL CONDITIONS

Prior to digital FHEV control system start-up mode being energized, ensure that: C D
D Electrical system is functional [] []
2) Fume hood is installed and functional [] []
3) Air balancing has been performed [] []
4) Air system is functional [1] []
5) Air handling unit is functional [] []
6) Component check sheets have been completed and approved [] [1]

Vill56ectivel] 15612049 mechanicalispecificationtspec_100%progressidivision23\section_230802_attachments\Digital VAV Box.doc



Digital FHEV Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration

JOB NO: R.018297.00!1

2. GENERAL TEST CONDITIONS C D
1) All motor start controls in auto position [1 [1]
2) All DDC System operator overrides “OFF” [1] [1]
3) DDC System point checks completed and approved [] []

Digital controller provided for each FHEV

Each controller maintains set flow

Controller provides auxiliary control of interlocking DD box and GE box
Controller has stand-alone capability

Controller communicates with the BAS

Room sensor has plug-in connection

All parameters loaded/monitored at the digital FHEV controller and at BAS

Following variables loaded/monitored at the central station for the digital FHEV
¢ Air volume

Minimum volume setting

Maximum volume setting

Occupied/Unoccupied mode

Damper operator position

e ——
— e
[y Sy Sy S S

Room sensor input and velocity pressure transmitter provide basic inputs (1] [ ]
Electric motor operates the air valve as an output [] [1
Occupied/Unoccupied mode selection through BAS [] []
Manual override switch provided at the sensor [] i]

VLl 56\active\] 15612049\ mechanical\specification\spec_] 00%progressidivision23\section_230802_attachments\Digital VAV Box.doc



Digital FHEV Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOB NO: R018297.001

Testing Personnel:

Firm:

Signature & Date:

Witnessed by:

Firm:

Signature & Date:

Approved by:

Firm:

Signature & Date:

COMMENTS:
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Digital GE VAV Box Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT:
JOB NO:

Summerland, Lab Exhaust System Alteration
R(018297.001

1

TESTING OVERVIEW AND GENERAL REQUIREMENTS (GE VAV Boxes)

1.1

1.3

1.4

1.5

Purpose

1.1.1

1.2

The purpose of the digital GE VAV box control system testing is to determine the total
system operation and response to normal and emergency conditions that may arise.

“C” denotes contractor sign off.

“D” denotes Departmental Representative’s veritfication.

Pre-requisites

1.3.1

132

The DDC System may be used to record the data. Where DDC System points are not
available manually recorded parameters are to be provided.

The balancing of all related components and installed systems will be complete and test
results shall be available.

All applicable contractors and manufacturers are required to be represented during systems

testing.

Procedure

1.5.1

1.5.2

Conduct testing as described.

The effects on the systems relating to the various operational and failure conditions will
be monitored, recorded and response times noted. The variables will be measured on a
real time basis and utilization of collected data fine-tuning adjustments to the systems
will be implemented.

Tests will consist of system and field checks.

GENERAL CONDITIONS

Prior to digital GE VAV box control system start-up mode being energized, ensure that: C D
1) Electrical system is functional [] []
2) Water balancing has been performed _ [] []
3) Air balancing has been performed - 11 []
4) Air system is functional (1 [1]
5) Air handling unit is functional [] []
6) Component check sheets have been completed and approved {1 [1]
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Digital GE VAV Box Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: - Summerland, Lab Exhaust System Alteration

JOB NO: R.018297.001
2. GENERAL TEST CONDITIONS C D

1) All motor start controls in auto position [] []
2) All DDC System operator overrides “OFF” [1 []
3) DDC System point checks completed and approved [] [1
Digital controller provided for each GE VAV box [] [1]
Each controller maintains set flow [] []
Controller provides auxiliary control of hot deck and cold deck [] [1]
Controller has stand-alone capability [ (]
Controller communicates with the BAS [1] 1
Room sensor has plug-in connection [] [1
All parameters loaded/monitored at the digital GE VAV controller and at BAS [ ] [1]
Following variables loaded/monitored at the central station for the digital GE VAV box

* Room temperature [] []
o Air volume [1 [1]
s Minimum volume setting [] [1]
e Maximum volume setting L] (1]
e Room temperature set point [1] []
e  Occupied/Unoccupied mode [] []
e  Hot deck and cold deck damper position [1] i1
e  Supply Air Damper operator position [] [1
Room sensor input and velocity pressure transmitter provide basic inputs [] [1]
Electric motor operates the air valve as an output [] []
Occupied/Unoccupied mode selection through BAS [] []
Unoccupied mode set point reset to Heating, Cooling [1] [ ]
Manual override switch provided at the sensor i1 []
Enable switch in all non-public areas [] [1
Disable switch in all public areas [1] [
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Digital GE YAV Box Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOB NO: R.018297.001

Testing Personnel:

Firm:

Signature & Date:

Witnessed by:

Firm:

Signature & Date:

Approved by:

Firm:

Signature & Date:

COMMENTS:
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Lab DD Box/VValve Flow Settings (I/s)

0
EV=21 0 0 0
GEV-2235 0 [122 0 0 0 | 122 0 0
FH-2235A 0 0 | 257} 39 0 0 0 0 0 0
FH-22358B 0 0 | 236} 98 0 0 0 0 0 0
GEV-224 0 0 80 0 0 80 0 0 0 0
GEV-218 0 0 2241 0O 0 |224]1 0 0 0 0
GEV-217 0 C 12141 0O 0 12141 0 0 0 0
GEV-207 0 0 |179]1 0 0 [179] O 0 0 Y
GEV-208 0 g 11421 0 0 {142]) 0 0 0 0
GEV-223 47 0 G 47 0 0 47 0 0 0
GEV-222 0 0 12601 0O 0 1260) O 0 0 0

231712318 FREV|.

HEV:2318"
GEV-220
2320/2321 | EHEV.F FHEV2820 {0

GEV-219

2328 FHEV-2325
GEV-216
2330 V| EHEV:2330.

GEV-215

ololslolololalol

T

“[FHEV-2345A

EV:2345B]| 0
GEV GEV-205 0 [ 335 0 0
2346 GEVY GEV-204 0 0 | 241 241 0 0
3410 FHEV | FHEV-3410] O© 0 | 252 0 0 0
GEV GEV-322 0 [186] O 346 186 0 0
3411 GEV GEV-324 0 0 0 0
3413 GEV GEV-323 0 0 0 0
3414 GEV GEV-325 0 0 0 0
3415/3416] GEV | GEV-321A 0 0 0 0
3420/3422 | GEV GEV-319 0 0 0 0
1542 HEV. 0 20
GEV GEV-318 0 126 0
FHEV | FHEV:3423 1 0 | 0 00
GEV | GEV-320 ] 0= 12 0
3424 GEV [ *GEV-321B 1] w0 0 {0
3425 FHEV | FHEV-3425 0 0 0
GEV GEV-317 0 [ 122 0 0
3427 GEV GEV-316 1891 O 0 {188 0 ]188 0 0
3430 GEV GEV-314 0 0 13301 O 3301 © 0 0
FHEV | FHEV-3430 247 | 98
GEV GEV-313 0 0 11181 0O c |118]1 © 0 0 0
3432 GEV GEV-327 0 0 | 1181 O 0 |1181 O 0 0 0
3440 FHEV | FHEV-3440A] O 0 | 242] 98 0 0 0 0 g 0
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Lab DD Box/Valve Flow Settings (I/s)

FHEV | FHEV-3440B
3440 GEV | GEV-310
CONT. | GEV | GEV-312
3445 GEV | GEV-308

© 3446 | FHEV/| FHEV-3446 |

GEV | GEV-307
3447/48 | GEV | GEV-306

7 I FHEV[ EHEV-3448°]
3449 FHEV | FHEV-3449

GEV | GEV-305

3450 FHEV | FHEV-3450

GEV | GEV-304

GEV | GEV-391

+ 234557 L EHEV: ] :FHEV=3455 |

GEV | GEV-303

3456 | FHEV:] FHEV-3456] .

GEV | GEV-302
4111 GEV | GEV-428

04120 [ EHEV. | FHEV-4120 ]

GEV | GEV-426

4121/23/24] FHEV | FHEV-4121

GEV [ GEV-425

GEV | GEV-424
4122 GEV | GEV-427

o 4125 | EHEV | 'FHEV:-4125 |

GEV | GEV-423
4126 GEV | GEV-422

4130 | FHEV| FHEV4130 |

GEV | GEV-421

4131/33 | FHEV | FHEV-4131
GEV | " GEV-420

“FHEV | EHEV-4132A]

[ EHEV [FHEV-4132B]

FHEV | FHEV-4134

GEV | GEV-419B

T GEV L GEVEM8A] 0]

24135 | FHEV: | FHEV-4135A1 O

FHEV | FHEV-4135B

GEV | GEV-418

74136 | FHEV.| FHEV-4136.}. 0.}

GEV | GEV-415
4137 GEV | GEV417

4140/4142| GEV | GEV-413

414100 FHEVC FHEV-4141° ) 000

GEV | GEV-412

GEV | GEV-414

4143 GEV | GEV-411

L:\work\6800C\68580106g\
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Lab DD Box/Valve F.Iow Settings (I/s)

{FH.OFF)
= Ik
GEV-410 0 0 0 321]
Vi FHEV4145 ] 0. | 0 |: ol ofol] o]z
GEV-409 0 [ 319 0 | 330
EV.[FHEV:4150A] 5 | 0 0
V:|EHEV-4150B]: 0 | 0 oalo
GEV-408 0 |26 0 0 | 265 0
4155 | FHEV | FHEV-4155 | 0 0 0 0 0 0
GEV | GEV-407 0 [116] 0 0 0 0 | 116 0
4156 GEV | GEV-406 0 0 [165] 0 0 0 0 0
4160 GEV | GEV-404 0 0 [255] 0 0 0 0 0
4161 GEV | GEV-491 0 0 [304] o 0 0 0 0
FHEV-4161
FHEV (Future, NIC) 0 0 |255]1 98} 0O 0 0 0
4162 GEV | GEV-496 0 0 [260] 0 0 0 0 0
4163 FHEV | FHEV-4163 | © 0 [242] 981 0 0 0 0
GEV | GEV-492 0 [215 0 0 0 [ 215 0
4164 GEV | GEV-493 0 0 0 0 0 0 0
4165 GEV | GEV-484 0 0 0 0 0 0 0
4170 GEV | GEV-495 0 0 0 0 0 0 0
GEV405 | 0 [0 0] o 0 .J0° 0
4160 0 98 ] 0
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Fume Hood Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration

JOB NO: R.018297.001
i. Test Purpose
1 The intent is to test all HVYAC and EMCS components through a series of checks and procedures
designed to exercise the control system as it would be used in normal and abnormal operating
conditions.
2 To ensure system operation is as per contract documents.
3 Make adjustments to system components as required to suit the design intent and operational
requirements.
4 “C” denotes contractor sign off.

“D” denotes Departmental Representative’s verification

2. Test Pre-Requisites
.1 Mechanical: C D
.1 All compaonent verifications are complete and approved L1111
2 Air system balancing is complete and approved [111
3 All testing agent’s report forms are completed and accepted (111
A All vendor system start up tests are completed and accepted LT 1]
2 Controls:
.1 All component verifications are complete and approved [ 111
All control device calibrations and physical point verifications
are complete and approved. (111
3 All manual overrides and jumpers have been removed to allow for
automatic / normal operation [T1101]
4 Final control program is loaded and operational (111
5 All hardwired interlocks and safeties (if any) are operational (111
.6 All software interlocks and safeties (if any) are operational (111
7 All trend logs are operational for: Physical points, setpoints and
and performance variables F1 11



Fume Hood Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOB NO: R.018297.001

3. System Sequencing

.1 UNOCCUPIED MODE

n Light switch is in the off position.
2 Supply terminal(s) are at UNOCCUPIED position.
3 Furme hood exhaust terminal is at minimum position.

2 OCCUPIED MODE
.1 Light switch is in the on position.
2 Fume hood exhaust terminal moves to OCCUPIED position.
3 Supply terminal(s) move to OCCUPIED position.

Lo

UNOCCUPIED OVERRIDE MODE
N Light switch is in the on position.

2 Fume hood exhaust terminal moves to UNOCCUPIED OVERRIDE position.

3 Supply terminal(s) move to UNOCCUPIED OVERRIDE position.

4 OCCUPIED OVERRIDE MODE
. Light switch is in the off position.
2 Fume hood exhaust terminal moves to OCCUPIED OVERRIDE position.
3 Supply terminal(s) move to OCCUPIED OVERRIDE position.

5 FUMEHOOD OVERRIDE MODE

Light switch is in the on position.

Fume switch is in the on position.

Fume hood exhaust terminal moves to FUMEHQOD OVERRIDE position.
Supply terminal(s) move to FUMEHOOD OVERRIDE position.

Repeat steps 3.5.2 to 3.5.4 with light switch in the off position.

TN N SR

———

el

) e e

[aam)

— e ——

[—

[ S Y [ S W)



Fume Hood Tag:

MECHANICAL COMMISSIONING: SYSTEM TEST FORM

PROJECT: Summerland, Lab Exhaust System Alteration
JOB NO: R.018297.001

6. Test Sign Off:

Testing Personnel: (Contractor)

Firm:

Signature :

Approved By: (Departmental Representative)

Firm:

Signature :

COMMENTS:




Lab Exhaust System Alteration

Summerland, BC
Project R.018297.001

Section 23020Q

EMCS General Requirements

Page 1

PART 1 - GENERAL

1.1 Related Sections

1.2 References

.10

.11

.12

.2

Section 099110 - Interior Painting.

Section 230901 - EMCS: Shop Drawings, Product
Data and Review Process.

Section 230%02 - EMCS: Start-up and Checkout.
Section 230903 - EMCS: Commissioning.

Section 230904
Documents.

EMCS: Project Record

Section 230805

EMCS: Training.

Section 230906

EMCS: Identification.

Section 230915 EMCS: Building Controller
Family o©f Controllers.

Section 230913 - EMCS: Field Control Devices.
Section 230983 - EMCS: Field Installation.

Section 2309%3- EMCS: Site Requirement
Applicaticons and System Sequence of Operation.

Section 018100 - Commissioning General
Requirements

2merican National Standards Institute (ANSI)

.1 ANSI/ISA $5.5-1985, Graphic Symbols for
Process Displays.

.2 ANSI/IEEE 260.1-2004, Letter Symbols for
81 and Certain Other Units of
Measurements (SI Units, Customary Inch-
Pound Units and Certain Other Units).

Canadian Standards Assoclation (CSA)
.1 CAN/CSA-C22.2 No.0 (2010), General

Requirements, Canadian Electrical Code,
Part II.



Lab Exhaust System Alteration Secticon 230900
Summerland, BC EMCS General Requirements
Project R.018297.001 Page 2

.2 CAN/CSA-7234.1-00({R2011), Canadian Metric
Practice Guide,

.3 Electrical and Electronic Manufacturers
Association (EEMAC)

.1 EEMAC 2Y-1-1958, Light Gray Colour for
Indoor Switch Gear.

.4 American Society of Eeating, Refrigerating and
Air-Conditioning Engineers, Inc. (ASHRAE).
.1 ASHRAE STD 135-2010, BACNET - Data
Communication Protocol for Building
Automation and Control Network.

.5 Consumer Electronics Association (CEA).
.1 CEA-T709.1-[B-2002], Contrel Network
Protocol Specification.

.5 Hezlth Canada/Workplace Hazardous Materials
Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).

1.3 Acronyms, -1 Acronyms used in EMCS.
Abbreviations and
Definitions .1 AI - Analog Input
.2 AC - Analog Output
.3 BACnet - Building Automation and Control
Network
.4 BI - Binary Input
.3 BO - Binary Output
.6 CAD - Computer Aided Design
. CDL - Control Description Logic
.8 COSV - Change of 3tate or Value
.9 CPU - Central Processing Unit
.10 EMCS - Energy Monitoring and Control
System
.11 HVAC - Heating, Ventilation, Air
Conditioning

.12 IDE - Interface Device Equipment

.13 I/0 - Input/Output

.14 ISA - Industry Standard Architecture

.15 LAN - Local Area Network

.16 B-BC Bacnet Building Controller-

.17 B-AAC Bacnet Advanced Application

.18 BLN - BACnet Ethernet Building Level
Network Controller

.19 08 - Operating System



Labk Exhaust System Alteration

Summerland, BC
Project R.018297.001

Section 230900

EMCS General Requirements

Page 3

.20 0&M - Operation and Maintenance

.21 B-0OWS - BACnet Operator Work Station

.22 PC - Personal Computer

.23 PCI - Peripheral Control Interface

.24 PCMCIA - Personal Computer Micro-Card
Interface Adapter )

.27 RAM - Random Access Memory

.26 ROM - Read Only Memory

.27 USB - Universal Serial Bus

.28 UPBS - Uninterruptible Power Supply

.29 ATE - Air Terminal Exhaust -

.30 ATS - Air Terminal Supply

.31 B-8S BACnet Smart Sensor

.2 Definitions:

1 Peint: a point may be locgical or
physical.
Logical points are values calculated by
system such as totals, counts, derived
corrections i.e. as result of and/or
statements in CDL's.
Physical points are inputs or outputs
which have hardware wired to controllers
which are measuring or providing status
conditions of contacts or relays
providing interaction with related
equipment (stop, start) or wvalve or
damper actuators.

.2 Point Name: composed of two parts, point

identifier and point expansion.

.1 Point identifier: comprised of
three descriptors, "area"
descriptor, "system" descriptor and
"point" descriptor, for which
database to provide 25 character
field for each point identifier.
"System"” is system that point is
located on.

.1 Area descriptor: building or
part of building where point
is located.

. 2 System descriptor: system
that point is located on.
.3 Point descriptor: physical or

logical point description. For
point identifier "area",
"system” and "point" will be



Lab Exhaust System Alteration Section 230900
Summerland, BC EMCS General Requirements
Project R.018227.001 Page 4

shortforms or acronyms.
Database must provide 25
character field for each point
identifier.

' .2 Point expansion : comprised of
three fields, one for each
descriptor. Expanded form of
shortform or acronym used in
"area", "system" and "point"
descriptors is placed into
appropriate point expansion field.
Database must provide 32 character
field for each point expansion.

.3 Bilingual systems tec include
additional point identifier
expansion fields of equal capacity
for each point name for second
language.

.1 System to support use of
numbers and readable
characters including blanks,
periods or underscores to
enhance user readability for
each of the above strings

.3 Symbols and engineering unit abbreviations
utilized in displays: to ANSI/ISAS 5.5.

.1 Printouts: to ANSI/IEEE 260.1.

.2 Refer also to Section 230906 - EMCS:

Identificaticn.
1.4 Permits and Fees .1 In accordance with General Conditions of
Contract.
.2 Submit certificate of acceptance from
authority having jurisdiction to Departmental
Representative.
1.5 General Description .1 Refer to contreol schematics and other

mechanical drawings for system architecture.
.2 Provide work covered by sections referred to
above consisting of a fully operational EMCS,

including, but not limited to, following:

.1 Provide new standalone control panel



Lab Exhaust System Alteration

Section 230900

Summerland, BC EMCS General Requirements

Project R.018227.001

Page 5

.10

.11

.12

(system), powered by emergency power and
UPS. ©New panel to be connected to
existing building contrcl network,
Provide all necessary control hardware,
wiring, and work to meet design intent.

Provide all Controeol devices as listed in
I/0 Summaries and sequence of cperation.

B-OWS complete with graphics development
software . Provide graphics for new &
existing systems as necessary.

Data communications equipment and ox
cabling necessary to effect an EMCS data
transmission system including connection
to existing network.

Provide Back-up UPS power source for new
DDC system centrollers for a minimum of
15 minutes,

All field control end devices.

Software complete with full documentation
for software and equipment.

Complete operating and maintenance
manuals and field training of operators,
programmers and maintenance personnel,

Acceptance tests, technical support
during commissioning, full documentation

Provide wiring and interface co-
ordination of eguipment supplied by
Divisicen 23 (i.e. lab exhaust fans and
speed drives).

Miscellaneous work as specified in these
sections and as indicated.

Scftware provided shall be of the
manufacturer's most recent vexsion
available. Provide one copy of an B-0OWS
graphical operator workstation and
programmers tool complete with
implemented dynamic graphics and PC
workstation as specified. Provide one
copy of graphical webserver operator



Lab Exhaust System Alteraticn

Summerland, BC
Project R.018297.001

Section 230900

EMCS General Requirements

Page 6

1.6 Metric References

1.7 Standards Compliance .

1.8 EMCS Contractor
Qualifications

interface complete with webserver PC to
be connected to the BAS and the client
intranet LAN for operator interface from
standard PC’'s with internet browser
software.

Conform to CAN/CSA-7Z234.1.

Provide required adapters between Metric and
Imperial components.

A1l equipment and material to be from
manufacturer's regular producticn, CSA
certified where line voltage switching is
required, manufactured to standard quoted plus
additicnal specified requirements.

Where CSA certified equipment is not available
submit such equipment to inspection
authorities for special inspection and
approval before delivery to site.

Submit proof of compliance to specified
standards with shop drawings and product data.
Label or listing of specified organization is
acceptable evidence.

In lieu of such evidence, submit certificate
from testing organization, approved by
Departmental Representative, certifying that
item was tested in accordance with their test
methods and that item conforms to their
standard/code.

For materials whose compliance with
organizational standards/codes/specifications
is not regulated by an organization using its
own listing or label as proof of compliance,
furnish certificate stating that material
complies with applicable referenced standard
or specification.

Have local cffice within 65 km of project for
at least 5 years, staffed by trained personnel
capable of providing instruction, routine
maintenance, and emergency service on systems.
Typical emergency response time to be on site



Lak Exhaust System Alteration Section 230900
Summerland, BC EMCS General Requirements
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shall be no longer than approximately four

hours.
1.9 System Design .1 Design and provide all conduit and wiring
Responsibility linking all elements cf system, including

future capability.

.2 Supply sufficient programmable controllers cof
all types to meet project requirements.
Quantity and points contents to be approved by
Departmental Representative prior to
installation.

.3 Location of contrellers to be approved by
Departmental Representative prior to

installation.
.4 Provide utility and emergency power to
controllers.
1.10 Language .1 Operator to interface to system in English
Operating Requirements through operator selectable access codes.

.2 Use non-linguistic symbols for displays on
graphic terminals. All other information to be
in English.

.3 Operating system executive: primary hardware-
to-software interface (specified as part of
hardware purchase} with associated
documentation to be in English.

.4 System manager software: to include system
definition point database, additions,
deletions or modifications, control loop
statements, use of high level programming
languages, report generator utility and other
0S utilities used for maintaining optimal
operating efficiency. These functions to be in
English.

.5 EMCS operator: include, in English:

.1 A1l input and output commands and
messages from operatcor-initiated
functions and/or field related changes
and/or alarms as defined in CDL's ox
assigned limits (i.e. &ll commands



Lab Exhaust System Alteration

Summerland, BC
Project R.018297.001

Section 230900

EMCS General Requirements

Page 8

1.11 Delivery Storage

and Handling

.1

relating to day-to-day operating
functions and not related to system
modifications, additions, or logic re-
definements) .

Graphic "display" functions, point
commands to turn systems on or off,
manually override automatic control of
specified hardware peints. To be in
English at all specified OWS and to be
able to operate one terminal in English.
Point name expansions in both languages.
Reporting function such as trend log,
trend graphics, alarm report logs, and
maintenance generated messages.

Material Delivery Shdedule: provide
Departmental Representative with schedule
within 2 weeks after award of Contract.

Waste Management and Disposal:

.1

.2

Separate waste materials for reuse and
recycling.

Remove from site and dispose of
packaging materials at appropriate
recycling facilities.

Collect and separate for disposal paper,
plastic, polystyrene, corrugated
cardboard packaging material in
appropriate on-site bins.

Separate for reuse and recycling and
place in designated containers Steel,
Metal, Plastic waste in accordance with
Waste Management Plan.

Place materials defined as hazardous or
toxic in designated containers.

Handle and dispose of hazardous
materials in accordance with Regional and
Municipal regulations.

Label location of salvaged material's
storage areas and provide barriers and
security devices.

Ensure emptied containers are sealed and
stored safely.

Fold up metal and plastic banding,
flatten and place in designated area for
recycling
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1.12 Existing Conditions
— Control components

1.13 Phased
Construction

.1

Utilize existing control wiring and piping as
indicated.

Re-use field control devices that are usable
in their original configuration preovided that
they conform to applicable codes, standards
specifications.

.1 Do not modify original design of
existing devices without written
permission from Departmental
Representative,

.2 Provide for new, properly designed
device where re-usability of components
1s uncertain.

Non functioning items:
L1 Provide with report specification sheets

or written functional requirements to
support findings.

.2 Departmental Representative will repair
or replace existing items judged
defective yet deemed necessary for EMCS.

Submit written request for permission to
disconnect controls and to obtain equipment
downtime before proceeding with Work.

Assume responsibility for controls to be
incorporated into EMCS after written receipt
of approval from Departmental Representative.

.1 Be responsible for items repaired or
replaced by Departmental Representative,

.2 Be responsible for repair costs due to
negligence or abuse of equipment.

.3 Responsibility for existing devices

terminates upon final acceptance of EMCS
applicable portions of EMCS as approved
by Departmental Representative.

Remove existing controls not re used or not
required. Place in approved storage for
disposition as directed

Note that the construction is phased.
Refer to the project phasing reguirements
outlined in Section 011100 and as noted on
drawings.

At the completion of each phase, lab
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exhaust, general exhaust, and general return
systems need to be fully tested, balanced,
commissioned, and made functional prior to
commencing the next phase. Refer to phasing
requirements in Section 0111CO0.

PART 2 - PRODUCTS

2.1 Acceptable Systems .1 Delta Controls ORCA BACnet DDC Systems, no

Manufacturers substitution. The systems shall fully meet
all the technical specification sections under
Division 23.

.2 Complete list of equipment and materials to be
used on project and forming part of bid
documents by adding manufacturer's name, model
number and details of materials, and submit
for approval.

2.2 Lockable Panels .1 Panel to be NEMA for network panels in
‘ mechanical penthouse and in service core area.

.2 To have hinged doors equipped with standard
keyed-alike cabinet locks, keyed to same key.

PART 3 — EXECUTION

3.1 Manufacturer's .1 Installation to be te manufacturer's

Recommendations recommendations. Provide printed copies of
recommendations with shop drawings or product
datsa.

3.2 Painting .1 Painting to be in accordance with Section
099110 - Interior Painting, supplemented as
follows:

.2 Clean and touch up marred or scratched
surfaces of factory finished eguipment to
match original finish.

.3 Restore to new condition, finished surfaces
which have been damaged too extensively to be
primed and touched up to make good.
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3.3 General

.10

Clean and prime exposed hangers, racks,
fastenings, and other support components.

Paint all unfinished equipment installed
indoors to EEMAC 2Y-1.

Provide EMCS controls te new fume hoods of the
renovated laboratories with contrel function
and operation to match with existing renovated
laboratory rooms (NIC).

Mcodify existing EMCS controls as required to
suit new installation and site conditions.
Provide Native BACNet controllers for new
fumehood in room 4161 (NIC). New controllers
shall match with and compatible to existing
EMCS controllers.

Provide testing and commissieoning to the EMCS
systems in the renovated laboratories and
rooms including fume hood exhaust systems,
general exhaust systems and dual-duct supply
alr systems. Provide test and commissioning
report for review prior to substantial
performance inspection.

Provide EMCS shop drawings for the renovated
laboratories and rooms for review prior to new
installation.

Provide identification to all new/modified
EMCS ceomponents and systems te match with
existing base building EMCS system.

Provide power supply to new/relocated control
devices, controllers and components. Provide
all control devices, components, relays,
transformers, E/P switches, wirings and
conduits as required for this renovation work.
Coordinate with the balancing agent and fume
hood testing agent for testing and ‘
commissioning work.

Re-commission existing laboratories to ensure
their operation and contreol sequences meet the
requirements of the Departmental

Representative.
Connect fume hood air flow monitor for new
fume hood FH 4161 te EMCS system (NIC). When

the air flow monitor is not in use, the
monitor shall be changed to night mode
setting.
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PART 1 - GENERAL

1.1 Related Sections .1

.2 Section 230903 - EMCS:

1.2 Design Reguirements .1

.1

Section 230900 - EMCS:

General Requirements.

Commissioning.

Preliminary Design Review

Within 5 working days after tender
closing and before contract award,
submit preliminary design document for
review by Departmental Representative,
containing following contractor and
systems information:

.1 Location of local office.

.2 Description and location of
installing and servicing technical
staff.

.3 Location and qualifications of

programming design and programming

support staff.

List of spare parts.

Location of spare parts stock.

.6 Names of sub-contracteors and site-
specific key personnel.

.7 Sketch of site-specific system
architecture.

.8 Specification sheets for each item
including memory provided,
programming language, speed, type
of data transmission.

.9 Descriptive brochures.

.10 Sample CDL and graphics (systems

.- schematics).

.11 Response time for each type of
command and report.

.12 Item-by-item statement of
compliance.

.13 Proof of demonstrated ability of
system to communicate utilizing
BACnet.

Ul s

.2 Preliminary Design Review Meeting
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1.3 Shop Drawings

.1 Convene meeting within 15 working days
of award of contract to:

.1 Undertake functional review cof
preliminary design documents,
resolve inconsistencies.

.2 Resolve conflicts between contract
document requirements and actual
items {e.g.: points list
inconsistencies}.

.3 Review interface requirements of
materials supplied by others.

.4 Review "Sequence of Operatiocns"”.
L2 Contractor's programmer to attend
meeting.
.3 Departmental Representative retains

right to revise seguence or subsequent
CDL prior to software finalization
without cost to Owner.

.1 Submit shop drawings in accordance with

Section 230901 - EMCS: Shop Drawings, Product
Data and Review Process.

.2 Shop drawings to consist of 3 hard copies and

1 soft copy of design documents, shop
drawings, product data and software.

-3 Shop drawings are to show not only new added

equipment but also existing LEF -1/2/3 fans
as well associated mechanical AHU's system,
as these systems are dependable on operation
of new exhaust systems LEF- 4/5/6 operation.
This also means revised sequences on existing
systems are to be part of shop drawings.
Please show revised design air flow and
static pressure requirements for existing LEF
-1/2/3 fans. Update actual required settings
on controls record drawings.

.4 Hard copy to be completely indexed and

coordinated package to assure compliance with
contract requirements and arranged in same
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sequence as specification and cross-
referenced to specification section and
paragraph number.

.5 Soft copy to be in AutoCAD - latest versiocn

and Microsoft Word latest wversion format,
structured using menu format for easy loading
and retrieval on OWS.

.6 Preliminary Shop Drawing Review

.1 Submit preliminary shop drawings within
30 working days of award of contract.

.2 Include:

.1

Ly

Specification sheets for each item.
To include manufacturer's
descriptive literature,
specification, drawings, diagrams,
performance and characteristic
curves, catalogue cuts,
manufacturer's name, trade name,
catalogue or model number,
nameplate data, size, layout,
dimensions, capacity, other data to
establish compliance.

Detailed system architecture
showing all points associated with
each controller including signal
levels, pressures where new EMCS
ties into existing control
equipment.

Spare peoint capacity of each
controller by number and type.
Controller locations.

Auxiliary control cabinet
locations.

Single line diagrams showing cable
routings, conduit sizes, spare
capacity between control centre,
field controllers and systems being
controlled.

Dampers: sketches showing module
assembly, interconnecting hardware,
operator locations, operator spring
range, pilot range, required
torque, actual torque.

T Detail Shop Drawing Review
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.1 Submit detailed shop drawings within 45
working days after award of contract and
before start of installation.

.2 Include:

w N

Corrected and updated versions
(hard cepy only) of submissions
made during preliminary review.
Wiring diagrams.

Piping diagrams and hook-ups.
Interface wiring diagrams showing
termination connections and signal
levels for equipment to be supplied
by others.

Shop drawings for each input/output
point, sensors, transmitters,
showing information associated with
each particular point including:

.1 Sensing element type and
location.

.2 Transmitter type and range.

.3 Associated field wiring
schematics, schedules and

terminations.
.4 Pneumatic schematics and
schedules. '
.5 Complete Point Name Lists.
.6 Setpoints, curves or graphs

and alarm limits (high and
low, 3 types), signal range.

G Software and programming
details associated with each
point.

-8B Manufacturer's recommended
installation instructions and
procedures.

.9 All signal levels/pressures
where new system ties into
existing contrel equipment.

.3 Control schematics, narrative

description, CDL's fully showing and
describing automatic and manual
procedure required to achieve proper
operation of project, including under
complete failure of EMCS.
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.4 Graphic system schematic displays of air

systems with point labels and textual
description cof system, and typical floor
plans as specified.

.5 Complete system CDL's including
cempanion English language explanations
on same sheet but with different font
and italics. CDL's to contain all
specified energy optimization programs.

.6 Listing and example of reports.
7 Listing of time schedules.
.8 Detailed to-scale drawing of contrecl

room showing location of equipment and
operator work space.

.9 Type and size of memory with statement
of spare capacity.

.10 Full description of software programs
provided.

.11 Sample of "Operating Instructions
Manual" to be used for training
puUrposes.

.12 Outline of proposed start-up and
verification procedures. See also
Section 230902 - EMCS: Start-up and
Check Out.



Labk Exhaust System Alteration Section 230902
Summerland, BC EMCS Start-up and Checkout
Procject R.018297.001 Page 1

PART 1 — GENERAL

1.1 Related Secticns .1 Section 230900 - EMCS: General Requirements.

.2 Section 230903 - EMCS: Commissioning.

.3 Section 018100 - Commissioning General
Requirements
1.2 Definitions .1 AEL: ratio between total test period less any

system downtime accumulated within that periocd
and test period.

.2 Downtime: results whenever EMCS is unable to
fuifill all required functions due to
malfunction of equipment defined under the
responsibility of EMCS contractor., Downtime is
measured by duration, in time, between the time
that the Contractor is notified of failure and
the time system is restored to proper operating
condition. Downtime not to include following:

.1 Outage of main power supply in excess of
back-up power sources, provided that:
.1 Autcmatic initiation of back-up was
accomplished.
.2 Automatic shut-down and re-start of
components was as specified.

.2 Failure of communications link, provided
that:

.1 Controller automatically and
correctly operated in stand-alcone
mode.

.2 Failure was not due to failure of
any specified EMCS equipment.

.3 Functional failure resulting from

indiwvidual sensor inputs or output
devices, provided that:

L1 System recorded said fault.

.2 Equipment defaulted to fail-
safe mode.

.3 AEL of total of all input
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sensors and output devices is
at least 99 % during test
period.

1.3 Acronyms .1 Acronyms: Refer to Section 230900 - EMCS:
General Requirements.

l.4 System Description .1 Work includes:

.1

Start-up testing and verification of all
systems.

Demonstration of proper operation of zll
components.

On-site operational tests.

Staged and sequence of construction as
Sections 011110 and 018100,

Integrate with existing control systems
that are required to run the facility and
labs during construction.

Interim testing and acceptance when both
the new and existing control systems are
operating as required to maintain the
plant and labs operation during
construction.

Provide start-up and check out schedule
to Departmental Representative for
approval prior to new censtruction.

.2 Provide test equipment, two-way radios.

.3 Co-ordinate with other trades.

.4 Correct deficiencies, re-test until
satisfactory performance is obtained.

.5 Acceptance of tests will not relieve Contractor
from responsibility for ensuring that complete
systems meet every reguirement of Contract.

.6 Load system with project software.
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1.5 Quality Assurance .1 Completion Testing

L1 General: test after installation of each

part of system, after each phase and
after completion of mechanical and
electrical hook-ups, to verify correct
installation and functioning.

.2 Include the following activities:

.1 Test and calibrate field hardware
including stand-alone capability of
each contreller,

.2 Test and calibrate 100% of AI using
calibrated digital instruments.

.3 Test each BI to ensure proper
settings and switching contacts.

.4 Test each BO to ensure proper
operation and lag time.
.5 Test each AO to ensure proper

operation of controlled devices,
Verify tight c¢losure and signals.

.5 Test operating software.

Debug software.

.8 Blow cut flow measuring and static
pressure stations with high pressure
air at 700 kPa.

~J

.3 Final Startup Testing (at each phase):

1 Upon satisfactory completion of
tests, perform point-by-point test
of entire system under direction of
Departmental Representative and EMCS
Commissioning Engineer.

.2 Provide:

.1 2 technical personnel capable
of re-calibrating field
hardware and modifying
software.

.2 Detailed daily schedule showing
items to be tested and
persconnel available.

.3 Key document for recording
procedures to be listing of
system database, including
keyname, English description,



Lab Exhaust System Alteration

Section 230802

Summerland, BC EMCS Start-up and Checkout

Project R.018297.001

Page 4

point type and address,
engineering units, low and high
limits. Include space on
listing for remarks and
signatures of commissioning
technician and Departmental
Representative.

.4 Departmental Representative's
acceptance signature to be on
executive and applications
programs.

.4 Final Operational Testing (after each

phase):

.1 Purpose: to demonstrate that EMCS
functions in accordance with
contract requirements.

.1

Prior to the commencement of 30
day test Contractor must

demonstrate that cperating

parameters (set-pecints, alarm
limits and CDL's) have been
implemented so as to ensure
proper coperation and operator
notification in event of off-
normal operation. Repetitive
alarm conditions to be resolved
so as to minimize reperting of
nuisance conditions.

. 2 Test to last at least 30 consecutive
24 hour days.

.3 Tests to include:

.1

Demonstration of correct
operation of monitored and
controllied points.

Operation and capabilities of
sequences, reports, special
control algorithms,
diagnostics, scftware.

.4 System will be accepted when:

.1

EMCS equipment operates to meet
overall performance
requirements. Downtime as
defined in item 1.2.2. must not
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exceed allowable time
calculated for this site.

.2 Requirements of Contract have
been met.
.5 In event of failure to attain

specified AEL during test period,
extend test period on day-to-day
basis until specified AEL is
attained for test period.

.6 Correct defects when they occur and
before resuming tests.

1.6 Commissioning .1 Do commissioning in accordance with Secticn
230903 - EMCS: Commissioning and coordinate the
commissioning work in sections 018100, 230800,
230801, 230802, 230593 and 262250 -
Commissioning and Testing sections.
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PART 1 - GENERAL

1.1 Related Sections

1.2 System Description

.3

1.3 Design Requirements

.1

Section 017800 - Closeout Submittals.

Secticn 018100 -Commissioning.

Section 2303800

EMCS: General Requirements.

Section 230800 - Commissioning Testing
Requirements

Section 230801 - Commissioning Component
Testing

Section 230802 - Commissioning System Testing

Commissioning to be carried out under general
direction of Departmental Representative and
in presence of Departmental Representative.

Approvals

.1

Obtain approval to start commissiconing
from Departmental Representative in
writing at least 7 days prior to start.
Information to include:

.1 Systems to be commissioned.

.2 . Procedures, anticipated results.

.3 Names of commissioning perscnnel.
Purpose

.1

To ensure that facility is fully
commissioned following the Commissioning
process, after each phase, and includes
assurance that systems meet design
criteria, design intents and
reguirements of specifications.

Commissioning Agent to confirm with
Departmental Representative that Design
Criteria and Design Intents are still
applicable.
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1.4 Co-ordination

1.5 Timing

1.6 Instrumentation

1.7 Operation of Systems

Commissioning personnel to be fully aware of
and qualified to interpret Design Criteria
and Design Intents.

Co-ordinate commissioning procedures with
other Divisions. In particular, coordinate
with the balancing and commissioning agent
for required commissioning activities at each
phase of construction. Refer to Section
011100.

Commissioning to commence only after
satisfactory completion of start-up,
verificaticon of performance and 30 day test
periocd as specified above.

Commissioning of occupancy-, weather-, and
seasonal- sensitive systems to take place
during four ({4) consecutive seasons, aftex
facility has been accepted, taken over and
fully occupied, except as follows:

.1 Commission systems considered as life
safety systems after each phase to
verify that the facility is safe and
fully functional before commencing the
next phase.

Provide sufficient permanent and temporary
instrumentation. Verify loccations, access,
illumination for readings.

Instrumentation accuracy tolerances: higher
order of magnitude than eguipment, or system,
being tested.

Locations o be approved, readily accessibkle
and readable.

Application: to conform to normal industry
standards.

Operate systems as long as necessary to
commission entire project.
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1.8 Supervision and
Monitoring

1.9 Documentation

1.10 Use of Q&M
Personnel

1.11 Procedures

Commissioning to be supervised by qualified
supervisory personneil and Departmental
Representative.

Monitor progress. Keep detailed records of
activities, results.

Documentation, 0O&M Manuals, training of O&M
perscnnel to be complete to satisfaction of
Departmental Representative before starting
commissioning. Refer to Section 017800 -
Closeout Submittals.

Provide check sheets and system sheets to the
Departmental Representative for review and
approval prior tc starting work.

Provide report after each phase to confirm
that the facility is safe and fully
functional before commencing the next phase.

0O&M personnel to assist in commissioning
procedures as part cf training.

Test each system independently and then in
unison with other related systems after each
phase to verify that the facility is safe and
fully functiconal before commencing the next
phase.

Test weather-sensitive systems twice - once
at near winter design conditions and again

under near summer design conditions.

Commission each system using procedures
prescribed by Departmental Representative.

Commission integrated system using procedures
prescribed by Departmental Representative.

Debug system software.

Optimize operation, performance of systems by
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1.12 Verification .1
of Results
1.13 Demonstrations .1
1.14 Final Settings .1
1.15 Final Report .1

.2
1.16 Commissioning .1

fine-tuning PID wvalues and modifying CDL's as
required.

Test full scale emergency evacuation and life
safety procedures including operation and
integrity of smoke management systems under
Normal and Emergency Power conditions as
applicable.

Departmental Representative will wverify 30 %
of reported results.

Demonstrate to Departmental Representative
operation of systems including sequence of
operations in regular and emergency modes,
under normal and emergency conditions, start-
up, shut-down, interlocks, lock-outs after
each phase to verify that the facility is

- safe and fully functicnal before commencing

the next phase.

Upon completion of commissioning as reviewed
by Departmental Representative, set and lock
devices in final position, permanently mark
settings.

Submit report to Departmental Representative
after each phase to verify that the facility
is safe and fully functional before
commencing the next phase. Report to:

.1 Include measurements, final settings,
certified test results.
.2 Bear signature <f commissioning

technician and supervisor.
.3 Be subject to wverification by
Departmental Representative.

Report format to be approved by Departmental
Representative before commissioning started.

Continue system debugging and optimization.
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Activities During

Warranty Period .1 Perform two (2} checks of environmental
conditions. Submit written report to
Departmental Representative.

.2 Revise "As-built" documentation,
commissioning reports to reflect changes,
adjustments, modifications to EMCS as set
during commissicning.

.3 Recommend additional changes, modifications
deemed advisable in order to improve
performance, environmental conditions, energy

consumption.
1.17 Maintenance .1 Provide services, materials, equipment and
Activities During maintain EMCS for specified warranty pexiod.
Warranty Period Provide detailed preventative maintenance

schedule for system components.

.2 Perform as minimum (3) three minor
inspections and one major inspections (more
often if required by manufacturer) per year.
Provide detailed written report to
Departmental Representative.

.3 Major inspections to include, but not Iimited
to:

.1 Minor inspection.

.2 Clean OWS(s) peripheral equipment, BC's,
interface and other panels, micro-
processor interior and exterior
surfaces.

-3 Check signal, voltage and system
isolation of BC's, peripherals,
interface and other panels.

.4 Provide mechanical adjustments, new
ribbons or cartridges, and necessary
maintenance on printers.

.5 Run system software diagnostics as
required,
.6 The following inspections will be

considered minimum requirements, and
shall not be interpreted to mean
satisfactory performance. Calibrations
will be performed using test equipment
having traceable, certifiable accuracy
at minimum 50% greater than the accuracy
of system displaying or logging the
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value. Check and/or calibrate each field
input/cutput device. Provide dated,
maintenance task lists to Departmental
Representative as proof of execution of
complete system verification.
Maintenance task lists to include the
following sensor and output peoint
detail; point name, location, device
type and range, measured value, system
displayed value, calibration detail,
indication if adjustment required, and
any other action taken of recommended.
Install software and firmware
enhancements to ensure components are
operating at most current revision for
maximum capability and reliability.
Perform network analysis and provide
report of results with detailed
recommendations to correct any problems
found.

-4 Minor inspections to include, but not limited

to:

.1

Perform visual, operational checks to
BC's, peripheral eguipment, interface
equipment and other panels.

Check eguipment cooling fans as
reguired,

Perform inspections during regular
working hours, 0800 to 1630 h, Monday
through Friday, excluding legal
holidays.

Visually check for mechanical faults,
alr leaks and proper pressure settings
on pneumatic components.

Review system performance with
Operations Supervisor and/or the
Director and discuss suggested or
required changes.

.5  Emergency Service Calls:

.1

Service calls will be initiated when
there is indication that EMCS 1s not
functioning correctly. Have qualified
control personnel available during
contract period to provide service to
"CRITICAL" components whenever reguired
at no extra cost. Furnish Departmental
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Representative with telephone number
where service personnel may be reached
at any time. Service personnel to be on
site ready to service EMCS within 2 h
after receiving request for service,
Perform work continucusly until EMCS
restored tc reliable coperating
condition.

.6 Operaticon: foregeing and other servicing to
provide proper sequencing of equipment and
satisfactory operation of EMCS based on
original design conditions and to be as
recommended by manufacturer.

.7 Records and logs: maintain records and logs
cf each maintenance task. Organize cumulative
records for each major component and for
entire EMCS chronologically. Complete forms
and submit after inspection indicating that
planned and systematic maintenance has been
accomplished.

.8 Work requests: record each service call
request, when received separately on approved
form. Form to include serial number
identifying component involved, its location,
date and time call received, nature of
trouble, names of personnel assigned,
instructions of work to be done, amount and
nature of materials used, time and date work
started, time and date of completion.

.8 System mecdifications: provide in writing. No
system modification, including operating
parameters.
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PART 1 - GENERAL

1.1 General .1

1.2 Acronyms .1

1.3 Final Control .1
Diagrams

Conform to requirements of Section 017800 -
Closeout Submittals, supplemented and modified
by requirements specified in this section.

Project records and 0&M manuals specified in
this section are to be completely separate
entity from those specified in Section 017800 -
Cleseout Submittals

Submit a report to the Departmental
Representative after each phase to verify that
the facility is safe and fully functional
before commencing the next phase of the
project.

Acronyms: refer to Section 230900 - EMCS:
General Requirements.

Provide before acceptance in both hard and soft
copy -

Show:

.1 Changes to contract documents as well as
addenda and contract extras.

.2 Changes to interface wiring.

.3 Major routing of conduit and contrel air
lines.

.4 Signal levels, setpoints, reset curves,
schedules.

Where possible, bind with specified Operating
and Maintenance Manuals.

Provide listing of alarm messages.

Provide soft copy of updated drawings on system
and softi copy back-up.

Provide 3 non-fading "As-Built" copies showing
control and/or adjustment procedures. Seal in
plastic laminate in rigid metal bound loose
leaf.
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1.4 Language .1

1.5 0&M Manuals .1

Provide record documents and Operation and
Maintenance manual in English.

OsM Manuals (both hard and soft copy) tc be
custom designed and contain material pertinent
to this project including all existing systems
that are dependable on LEF- 4/5/6 operation
(such as LEF- 1/2/3, AHU's etc.).

Provide 2 soft copies and 2 hard copies in
hard-~back, 50 mm 3 ring, D-ring binders.

.1 Binders to be 2/3 maximum full.

.2 Provide index te full volume in each
binder.

.3 Identify contents of each manual on cover
and spine.

.4 Include names, addresses, telephone

numbers of each sub-contractor having
installed equipment, local representative
for each item of equipment, each system.
.5 Provide Table of Contents in each manual.
Assemble each manual to conform to Table
of Contents with tab sheets placed before
instructions covering subject.

Furnish 1 complete set of hard and soft copies
prior to system or equipment tests. Furnish
remainder upon acceptance.

Include complete coverage in concise language
readily understocd by operating personnel using
common terminology of functional and
operational requirements of system. Do not
presume knowledge of computers, electronics or
in-depth control theory.

Functional description to include:

.1 Functicnal description of theory of
operation.

.2 Design philoscophy.

.3 Specific functions of design philoscphy
and system.

.4 Full details of data communications,
including data types and formats, data
processing and disposition data link
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components, interfaces and operator tests
or self-test of data link integrity.

Explicit description of hardware and
software functions, interfaces,
requirements for components in functions
and operating modes.

Description of person-machine
interactions required to supplement
system description, known or established
constraints on system operation,
operating procedures currently
implemented or planned for implementation
in automatic mode.

.6 System operation to include:

.1

Complete step-by-step procedures for
operation of system including required
actions at each OWS.

Operation of computer peripherals, input
and output formats.

Emergency, alarm and failure recovery.

Step-by-step instructions for start-up,
back-up eguipment operaticen, execution of
all systems functions and operating
modes, including key strokes for each
command so that operator need only refer
to these pages for keystroke entries
required to call up display or to input
command .

.7 Software to include:

.1

Documentation of theory, design,
interface requirements, functions,
including test and verification
procedures.,

Detailed descriptions of program
requirements and capabilities.

Data necessary to permit modificatien,
relocation, reprogramming and te permit
new and existing software modules to
respond to changing system functional
requirements without disrupting normal
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.10

operation.

Software modules, fully annotated source
code listings, error free object code
files ready for loading via peripheral
device.

Complete program cross reference plus any
linking requirements, data exchange
requirements, necessary subroutine lists,
data file requirements, other information
necessary for proper loading,

integration, interfacing, program
execution.

Software for each Controller and single
section referencing all Controller common
parameters and functions.

The QWS currently has ORCAview versicn
3.33. The intent i1s not to upgrade the
OWS to version 3.40., Update the OWS
graphics to reflect the new lab exhaust
fans. Scope would include, but not be
limited to adding new graphics and
editing the existing graphics tec depict
relationships between the lab exhaust
fans and the associated air handling
units. Update the programming to suit
the revised sequence c¢f operations.

Maintenance: document maintenance procedures
including inspection, periodic preventive
maintenance, fault diagnosis, repalr or
replacement of defective components, including
calibration, maintenance, repair of sensors,
transmitters, transducers, Controller interface
firmware's, plus diagnostics and
repalr/replacement of system hardware.

Test procedures and reports: record
implementation, description of test procedures.
Provide for measurement or observation of
results.

System configuration document:

.1

.2

Basic system design and configuration.

Provisions and procedures for planning,
implementing, recording hardware and
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.11

software modifications regquired during
installation, test and operating lifetime
of system.

.3 Information to ensure co-ordination of
hardware and software changes, data link
or message format/content changes, sensor
or control changes in event that system
modifications are required.

-4 Full documentation of new system
configurations.

Programmer centrol panel documentaticn: provide
where panels are independently interfaced with
BECC, including interfacing schematics, signal
identification, timing diagrams, fully
commented scurce listing of applicable
driver/handler.
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PART 1 - GENERAL

1.1 Training Proposal .1 Provide training proposal complete hour-by-hour
schedule including brief overview of content of
each segment to Departmental Representative 30
days prior to anticipated date of commencement
of training.

.1 List name of trainer, visual and audio
aids to be used.

.2 Show coordinated interface with other EMCS
mechanical and electrical training
preograms.

1.2 Instructors .1 To be competent, thoroughly familiar with z11

aspects of EMCS installed in this facility.

.2 Departmental Representative reserves right to
approve instructors, based on gualificatiocons.

1.3 Instruction .1 Provide instruction to designated perscnnel in
adjustment, operation, maintenance, pertinent
safety regquirements of EMCS installed.

.2 Training to be project-specific.
1.4 Time for .1 Number of person-days of instruction to be as
Instruction specified in this section (1 person-day = 8 h
including two 15 min breaks and excluding lunch
time).
1.5 Training Materials .1 Provide equipment, wvisual and audio aids, and

materials for classroom training.

.2 Provide manual for each trainee, describing in
detail data included in each training program.
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1.6 Training Program .1 To be in 2 phases over 6 month period:

1

Phase 1: for 2 days before 30 day test
period at time mutually agreeable to
Contractor, Departmental Representative
and EMCS Commissioning Manager. Train O&M
personnel in functional operations -and
procedures to be employed for system
operation. Supplement with continuous on-
the-job training during 30 day test
period. To include overview of systenm
architecture, communications, operation of
computer and peripherals, report
generation; detailed training on operator
interface functions for control of
mechanical systems, CDL's for each system,
and elementary preventive maintenance.

Phase 2: B weeks after acceptance, for 1
day. For operators, equipment maintenance
personnel and programmers. Use multiple
instructors on pre-arranged schedule.
Include at least following:

.1 Operator tralning: provide operating
personnel, maintenance personnel and
programmers with condensed version of
Phase 1 training.

.2 Equipment maintenance training:
provide personnel with training
within 5 day period in maintenance of
EMCS equipment, including general
equipment layout, trouble shooting
and preventive maintenance of EMCS
components, maintenance and
calibration of sensors and controls.

.3 Programmers: provide personnel with
training within 5 day pericd in
following subjects in approximate
percentages of total course shown:
Software and architecture: 10 %,
Appiications 15 %,:

Controller programming: 50 %,
Trouble shooting and debugging: 10%,
Colour graphic generation: 10 %
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1.7 Additional .1
Training

List courses offered by name, duration and
approximate cost per person per week. Note
courses recommended for training supervisory
personnel. '

If required, this additiconzl training will be
contracted for at later date.
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PART 1 - GENERAL

1.1 General .1 Provide identification for all control items.

2 Follow identification, ceoding and procedures
existing in the facility for all contrel items.

1.2 References .1 Canadian Standards Association {(CSA)

.1 CSA C22.1-02, The Canadian Electrical
Code, Part I (19th Edition), Safety
Standard for Electrical Installations.

1.3 Submittals .1 Submittals in accordance with Section 01 33 CO -
Submittal Procedures supplemented and modified
by requirements of this Section.

.2 Submit to Departmental Representative for
approval samples of nameplates, ildentification
tags and list of proposed wording.

PART 2 - PRODUCTS

2.1 Language .1 Provide nameplates and identification tapes and
tags in English.

2.2 Nameplates for .1 Identify faces with laminated plastic
Panels nameplates.
.2 Sizes: 25 x 67 mm minimum.
.3 Lettering: 7 mm minimum high, black.
.4 Inscriptions: machine engraved to identify
function and, where applicable, [fail-safe]
position.

.3 Nameplates: plastic laminate, 3 mm thick
Melamine, matt white finish, black core, square
corners, lettering accurately aligned and
engraved into core.

2.3 Nameplates for .1 Identify by plastic encased cards attached by
chain.
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Field Devices

2.4 Nameplates for
Room Sensors

2.5 Warning Signs

2.6 Nameplates for
Wiring

2.7 Nameplates for
Pneumatic Tubing

Sizeg: 50 x 100 mm minimum.

Lettering: 5 mm minimum high produced from laser
printer in black.

Data to include: peoint name, schematic
designation number, model, capillary length,
size, range, set point, other pertinent datz,
function, fail-safe position.

Companion cabinet: identify interior compeonents
using plastic enclosed cards.

Interior: identify by stick-on labels.

Exterior: identify point name on face of cover
using plastic laminate nameplates.

Sizes: to suit.

Lettering: to suit. Clearly legible.

Equipment including motors, starters under
remote automatic control: provide orange
coloured signs warning of automatic starting
under contrecl of EMCS.

Sign to read: "Caution: This equipment is under
automatic remote control of EMCS" or equivalent
to Departmental Representative's approval.

Provide numbered tape markings on wiring at
panels, junction boxes, splitters, cabinets,
outlet boxes.

Colour coding: to CSA C22.1. Use colour coded
wiring in communications cables, matched
throughout system.

Power wiring: identify circuit breaker
panel/circuit breaker number inside each EMCS
panel.

Numbered tape markings on tubing to provide
uninterrupted tracing capability.
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2.8 Nameplates for .1 Colour cocde all EMCS conduit.

Conduit

.2 Locate coding on conduits, in exposed and
concealed locations including removablie
suspended ceilings, tunnels, shafts, on both
sides of walls, floors, and at 15 m intervals.

.3 Coding: use plastic tape or paint, 25 mm wide,
fluorescent orange. Confirm colour with
Departmental Representative during "Preliminary
Design Review".

.4 Pre-paint box covers and conduit fittings.
PART 3 - EXFECUTION
3.1 Nameplates and .1 Ensure that manufacturer's nameplates, CSA
Labels jabels and identification nameplates are visible

and legibkle at all times.

3.2 ExXisting Panels .1 Correct existing legends to reflect changes made
during work.
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PART 1 - GENERAL

1.1 Related Sections .1

1.2 Acronyms 1.

Section 230900 - EMCS: General Requirements.

Secticon 230501 - EMCS: Shop Drawings, Product
Data and Review Process.

Section 230904 - EMCS: Project Reccrds and "As-
Built"™ Records.

Section 230908 - BACnet Operator Workstation B-
OWS Software and Hardware Reguirements.

Section 230514 - BACnet Building Controller B-
BC Hardware and Software Definition
Requirements.

Secticon 230915 - BACnet Advanced Application
Contreller & TCU-AAC Hardware and Software
Definition Requirements.

Acronyms used in this section include:

AT - Analog Input

A0 - Analocg Output

CAD - Computer Aided Design

GCL - Generzl Control Language

CPU - Central Processing Unit

BI - Binary Input

BO - Binary Output

EISA - Extended Industry Standard Architecture

HVAC - Heating, Ventilation, Air Conditicning

I/0 - Input/Output

ISA - Industry Standard Architecture

LAN - Local Area Network

B-AAC - BACnet Advanced Application Controller

B-BC - BACnet Building Controller

B-55 - Bacnet Smart Sensor

Native — Native BACnet

0S - Operating SystemOWS - Operator Work
Station

PC - Personal Computer

RAM - Random Access Memory

ROM - Read Only Memory

TCU (B-AAC) - BACnet Advanced Application
Controller Terminal Control Unit

Ethernet - BACnet TCP/IP Ethernet
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MS/TP - BACnet Master-Slave/Token-Passing MS/TP

PTP - BACnet Point-to-Point protocol

BAS - Building Automation System

(B-BC, B-AAC & existing Delta Intellisys
Equipment)

.2 Refer to section 23 09 00

1.3 References .1

Canadian Standards Association

CSA C22.2ne¢.205- M1983 (R2009), Signal
Equipment.

.2 Institute of Electrical and Electronic

Engineers.

.1 IEEE 472
.2 IEEE 587

.3 National Institute of Standards and Technology

.1 NISTIR 6392 GSA Guide to Specifying
Interoperable Building Autcmaticn and
Control Systems Using ANSI/ASHRAE Standard
135-2010, BACnet.

.4 Native BACnet

! .1

All new DDC controllers provided must be

NATIVE BACnet

.1

.2

Native BACnet means that no
translation software will be used
internal f£o the BACnet Standardized
Device Profile for B-OWS, B-BC, B-AAC
and TCU(B-AAC)to convert from a
proprietary protocol to BACnet
Standard Object Types, Standard
Application Services and devices.

Gateways are not native BACnet.

.2 BACnet Testing Laboratory Listing (BTL)

.1

All controllers used on this project
must have passed BTL listing for the
level of controller tested to date by
BTL..

This will cover B-ASC and B-AAC
controllers.



Lab Exhaust System Alteration
Summerland, BC
Project R.018297.001

Section 230907

EMCS BACnet Protocol
Requirements

Page 3

.3 BACnet Interoperability Building Blocks
(BIBB's)

.1

BACnet Interoperability Building
Blocks, BIBBs, is the current
standard on which to specify
interoperability between BACnet
Devices. Each BIBB typically has two
aspects; an initiation action and the
resultant executed action. The two
aspects are designated by A or B
after the BIBB's name, such as
DS-RP-A or DS-WP-B.

Refer to the applicable controller
description for a list of required
BIBB's,

.4 The ASHRAE Standard divides each Device’s
capabilities into 5 functional areas. The
Description column provides a synopsis of
the BIBB.

.1

Data Sharing - Indicates whether the
Device can initiate actien, and if it
is read only or can be written to
(edited) .

Alarm and Event Management - This
section describes whether a Device
can generate or process alarms,
handle acknowledgements, and alarm
summaries.

Scheduling - indicates what Devices
can store the annual and daily
schedules, what Devices can edit the
schedules.

Trending - describes where the trend
data is collected and stored, also
what Devices can automatically call
up and display the information.

Device and Network Management - This
functional area can be broken inte
five segments:

.1 looking for and identifying
Devices on the network

.2 exchanging data with the Device

.3 synchronizing time with the
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Devices on the network

A “Re-booting” a Device to get it
working

.5 providing backups and downloads
of Device databases

.5 BACnet Product Description and Relative
Capability
Type BACnet Device Description
Device
B-0OWS CWS Operator Work Station
B~BC BC Building Controller
P
9 B-AAC AAC Bdvanced Application
% Controller
o
4
-
o
i
z
Gate
Ways

BACnet Device Programmability and System Applications

Devic Program O '| Approved System Applications
e Level '
Low, Med, Hi _

OWs ] 00 | Operator work station

BC 71 O | Primary mechanical systems, Air Handling
Units, Exhaust Fans includes VAV controls,
Chillers etc '

BAAC [ | Rooftop units

ASC O

SAS 0

SPL 0

SP2 C

POT il

GW1 O

GW2Z i




Lab Exhaust System Alteration Section 230907
Summerland, BC EMCS BACnet Protocol
Project R.018297.001 Requirements Page 5

Profile of BACnet Devices -
BACnet Interoperability Building Blocks

L, B-OWS B-EBC B-AAC
_ Data Sharing 0 0 0
DS-RP-A Read Data _ 7 O
DS-RP-B Sends Data 7 7 0
DS—-RPM-A Read Multiple o ]
DS-RPM-B Sends Muliiple Data L ] o
DS-WP-4 Write Data o o =
DS-WP-B Allows Editing N 7 L
DS~WPM-A Write Multiple _ . i
DS~-WPM-B Allows Multiple = 1 C
changes at once
DS~COV-A Accepts COV & 4
Notification
D5-COV-B{ Send COV Notification o 3 K
DS-COVU- Reads and Sends » i
A,B Unsolicited Data
Alarm and Event Mgmt. B—gWS BE?C‘ BféAc
AER-N-A Process Alarms 2 1
AE-N-I-B Generate Alarms on o 1 o
Local Objects
AE-N-E-B Generate Alarms on i 0 o
Remote Objects
AFE-ACK-A Acknowledge Alarms .
AE-ACK-B Process i = 0
Acknowledgements
AE-INFO- Requests Summary
A
AE-~INFO- Provides Summary
B
AE~-ESUM- Reguests Advanced (1 -
A Summary
AE-ESUM- Provides Advanced [} [ i
B Summary
: . B-OWS B-BC B=AAC -
_ Scheduling : a1 0 g
SCHED-4 Read and Edit i ] O
Schedules
SCHED-I- | Provides Date and Time 7] 7 "
B Schedules for Local
Objects
SCHED-E- | Provides Date and Time 7 o ]
B Schedules for Remote
Objects
. B~-OWS -B-BC B-AAC
Trending ‘g | o .} o
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T-VMT-A Displays Trend Data B
T-VMT-B Collects Trend Data 0 (N
T-VMT-1- | Trending-Viewing and 1
B modifying trends-
internal -B
T-VMT-E- Trending-Viewing and l
B modifying trends-
external -B
T-ATR-A Archives Trend Data 1
T-ATR-B Sends Trend Log Data 3 i i
Device and Network Mgmt. B_SWS BE?C B—éAC
DM-DDB-A | Looks for new Devices ] i_] ]
on Network
DM-DDB-B Provides info about .j
Itself
DM~DOB-A Seeks Address Info |
DM-DOB-B Sends Address Info i a
NM—~-CE-A Establishes Network o
connection
NM-CE-B Establishes Network a
connection
DM-DCC-A Instigates E
Communication
DM-DCC-B Responds to Request i ~ -
for Ceommunication
DM-TS-A Provides Time " R
Synchronization using
Local Time
DM-TS-B Receives Local Time g
Broadcasts
DM-UTC-A Provides Time | 1 | =
Synchronization using
Greenwich Mean Time
DM-UTC-B Receives Time ” E
Synchronization using
Greenwich Mean Time
DM~RD-A Reinitialize a Device o
DM-RD-B Performs Reinitialize Z
command
CM-BR-A Over-writes Device
from Backup files
DM-BR-B | Provides Device Backup
DM-CCD_A | Can create objects in £
controllers
DM-OCD_B Can have objects

created in it

END OF SECTION
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PART 1 - GENERAL
1.1 Related Sections .1 Section 230901 - EMCS: Shop Drawings,
Product Data and Review Process.
.2 Section 230802 - EMCS: Start-up and Check-
out.
.3 Section 230904 - EMCS: Project Records and
"As-Built" Records.
L4 Section 230907 - EMCS: BACnet Protocol
Requirements.
.5 Section 230908 - BACnet Operator
Workstation Software and Hardware
Requirements.
.6 Section 230914 -BACnet Bullding Controller
B-BC Hardware and Scftware Definition
Requirements.
T Section 230915 - BACnet Advanced
Application Controller & TCU - AAC
Hardware and Software Definition
Requirements.
1.2 Acronyms .1 Acronyms used in this section (refer to

section 230800) include:

ATl - Analog Input

AQ - Analecg Cutput

CAD - Computer Aided Design

CDL - Control Descripticon Logic

CPU - Central Processing Unit

BI - Binary Input

BC - Binary Cutput

EISA - Extended Industry Standard
Architecture

HVAC - Heating, Ventilation, Air
Conditioning

I/C - Input/Output

ISA - Industry Standard Architecture

LAN - Local Area Network

B-AAC - Building Advanced Application
Controller

B-BC - Building Controller

05 - Operating System
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OWS - Operator Work Station - also
referenced as B-OWS, BACnet operator
workstation

PC - Personal Computer

PCI - Peripheral Control Interface

PCMCIA ~ Personal Computer Micro-Card
Interface Adapter

PCU - Programmable Control Unit
(generic term which includes B-
AAC, B-BC}

RAM - Random Access Memory

ROM - Read Only Memory

TCU - Refer to B-BAC

.2 Refer to Section 23 09 00.

1.3 System Description .1 Reuse the existing BACnet operator
workstation (B-OWS}) including BACnet
software located in the Summerland
Research Building.

.2 Modify and add graphics, modify and add
programming to support operation of new
lab exhaust fans LEF-4 through LEF-% and
revised operation of existing lab exhaust
fans LEF-1 through LEF-3.

1.4 Submittals .1 In accordance with Section 230901 - EMCS:
Shop Drawings, Product Data and Review
Process.

.2 Tnclude:

.1 All information as specified for
each item.

.2 Manufacturer's detailed installation
instructions.
1.5 Maintenance 1 In accordance with Section 230904 - EMCS:

Project Records and "As-Built" Records.

PART 2 - PRODUCTS
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2.1 Haxdware .1 All real-time control functions to reside

in B-BCs, B-AACs, TCU (B-AAC)s.

2.2 Programming .1 The OWS is a fully compliant BACnet OWS.

Software Refer to BACnet Cperatcr Workstation (B-
OWS) in section 230907 and clause 1.3 of
this section.

.2 Programming software to support BAS
hardware and software.

.3 Definition of operator device
characteristics, programmable controllers,
individual peoints, applications, control
sequences to be performed through:

.1 Use of high level contrel process
language, not template approach.

2.3 BACnet Compliance .1 Refer to Section 230907 for BACnet

requirements.
2.4 Operator’s Control .1 Eneble non-programmer operator to easily
Software perform tasks which form part of daily
routine.
.2 For newly added software and programs,

facilitate keyboard visual displays:
keybocard, disk, tape, or network entry of
information into system; display and
logging of system information and
following tasks:

.1 Automatic legging of digital alarms
and change of status messages.

.2 Automatic logging of analog alarms.

.3 System changes (such as alarm
limits, set-points, alarm lockouts).

.4 Display specific poilnt wvalues,
states as selected.

.5 Provide reports as requested and on
scheduled basis when so required.

.6 Display graphics as requested, and

on alarm receptions (user's option).

Display error messages library.

Display list of points within

system.

.9 Display list of systems within

o« ]
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building.

.10 Provide trend logs as required,

.11 Provide manual control of DO and AQC
as required.

.12 Direct ocutput of information to
selected device.

.13 On-line changes:

.1 Alarm limits.

.2 Setpoints.

.3 Deadbands.

.4 Control and change of state
changes.

.5 Time, day, month, year.

.6 Contrel loop configuration
changes for controller-based
CDLs.

7 Contrel loop tuning changes.

.8 Schedule changes. .

.9 Changes, additions, deletions
cf points and graphics to total
systems.

.14 Following functions under password

protection system:

.1

2

.3

Initiate BC commands. Where BO
normally originated by
software, operator to be able
to terminate automatic PCU CDL
control of any cutput and to
originate manual DO command.
Operator to be able to return
DO command functions to
autematic PCU CDL software
control.

Initiate AO. Where AO normally
originated by software,
operator to be able to
terminate automatic PCU CDL
software control of any output
or standby mode. Operator to be
able to return AC functions to
automatic PCU CDL software

~control.

Requests for status, analog,
graphic displays, logs,
controls to be from operator's
console. Use mouse or pointing
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2.5 Error Messages .1

2.6 Access Control to .1
Field Eguipment

2.7 Trend Data 1

device to "point and click" for
menu selections so as to
minimize use of keyboard.

Inform operator of all errors in data,
errors in entry instructions, failure of
equipment to respond to requests or
commands, failure of communicaticns
between components of EMCS.

Error messages to be comprehensive and
communicate clearly to operator precise
nature of problem.

The intent is to not change the existing
access control. Minimum 5 levels of
password access protection to limit
control, display, data base manipulation
capabilities as follows:

.1 No password: data access, display
only.

.2 Level 1: Operator overrides.

.3 Level 2: Level 1 + database
modifications.

.4 Level 3: Level 2 + database
generation.

.5 Level 4: Level 3 + password

assignment: addition, modification.

System administration functions to be
overlapped with operational functions, ie.
ensure password assignment 1s provided for
each function independently and does not
default to blocks of functionality.

User-definable, automatic log-off timers
from 1 to 60 min. to prevent operators

leaving devices on-line inadvertently.
Default setting = 3 minutes.

Includes historical, archival, trend
points, control loop plots.
Trend Data shall be provided for

.1 All new and revised input and output
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points
.2 One associated software wvariable per
new and revised input and output
point.

.3 All trend data shall be stored in the B-BC
or B-AAC. TCU trend data will be stored
in it’'s associated B-BC or B-BAC.

.4 All trend data reports will be provided
through the OWS.

.5 Trend reports: to trend continuously
points selected by operator including at
least present value of BI, BO, AL, AQ, set
points, and calculated wvalues. To trend
concurrently at least 40 selectable points
from created trxend legs in each B-BC and
B-AAC at operator-selectable .rate 1
seconds to 3600 seconds, individually
selected for each point. To permit display
cr printout of any peint individually or
in selectable groups. Store trends on 24h
basis in temporary storage until point
removed from trend program by operator.
Provide ability to specilfy report type,
point name, output device, add trend
point, delete trend point, scan rate.
Display trend plots on OWS. To plot up to
8 selectable points concurrently. For soft
copy output, display to automatically
index to left when screen becomes full.
Trend data to be available in disk form
for use in third party PC applications.
Provide plotting capabilities to display
collected data based on selected range of
value being displayed against time/date as
is.

.6 Historical data collection: collect
concurrently at least 25% of all trend
legs available from all B-BC's, B-AAC's
and TCU (B-AAC)’s. All data shall be
online retrievable using operator contreol
software., Third party software WILL NOT
be reguired to view trend or historical
data.

) Data collection to be continuocus, stored
in temporary storage until point is
removed from program by operator.
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Automatically dump temporary report
storage to OWS on periodic 24h basis as
minimum or when temporary storage is
filled., Inform operator when dump has
occurred. Temporary storage to have at
least 72h capacity. Implement following
reports using Report Generatcr Program,
All reports to include time, day, month,
year, report title, operator's initials.

2.8 Report Programs L2 General:

.1 Refer to Section 230914 - EMCS:
Bacnet Building Controller (B-BC),

.2 All reports to include time, day,
month, year, report title,
operator's initials.

.2 Message control:

.1 Message and alarm buffering to
prevent loss of information.

.2 Error detection correction and
retransmission to guarantee data
integrity.

.3 Default device definition to prevent

loss of alarms or data, ensure
alarms are reported as quickly as
possible in event that operator
device does not respond.

LA Synchronization of real-time clocks
in all B-BC panels.

.3 Periodic/automatic report:

.1 To generzte specifiled report{s)
automatically including options of
start time and date, interval
between reports (hourly, daily,
weekly, monthly), output device.
Software to permit modifying ‘
periodic/automatic reporting profile
at any time.

.2 Reports to include:
.1 Power demand and duty cycle

summary: see application
program for same.
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.2 Disabled "Locked-ocut" point
summary: include point name,
description, whether disabled
by system or by operator.

.3 Run time summary: summary of
accumulated running time of
selected equipment. Include

" point acronym, description, run
time to date, alarm limit
setting. Run time to accumulate
until reset individually by
operator.

.4 Summary of run time alarms:
include point acronym,
description, run time to date,
alarm limit.

.5 Summary of start/stop
schedules: include start/stop
times and days, point acronym,
description.

.6 Motor status summary.

.4 Report types:

.1

Dynamic reports: printout or display
of any dynamic value requested by
operator., To indicate status at time
of request, when displayed, updated
at scan frequency or operator-
selected time interval. Provide
option as to report type, polnt
name, scan rate, output device.
Reports to be available on folleowing
basis:

.1 All points in system (total
connected for this location),
multiple "areas".

.2 Area (all points in Area).

.3 Area system (all points in
system) .

.4 Area system points (individual
points).

.5 System (all points by system
type) .

.6 System point (all points by
system and point type).

7 Area point (all pcints by
system and point type).

.8 Point (all points by peint
type) .
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2.9 Graphics

2.10 Alarms

.2 Summary report: printout or display
of any data base wvalue selected by
operator. To indicate status at time
of request. Reports to be avallable
on same basis as Dynamic¢ reports.
Provide option as to report type,
point name, output device.

Add and modify graphics as required to
permit coperator to start and stop new
equipment, change set-points, medify alarm
limits, override system functions and
points from graphic displays through mouse
or similar pointing device,

Display particular graphics: provide for
manual and/or automatic activation. To
include capability to call up and cancel
display of graphic picture.

New and revised dynamic data (such as
temperature, humidity, flow, status) to be
shown in actual schematical locations, be
automatically updated to show current
values without operator intervention.

Utilize existing graphics package to
generate schematic diagrams as specified
in I/0 summaries, as directed by
Departmental Representative.

Complete directory of system functions,
schematics list, other pertinent
information. Utilize mouse to "point and
click" to activate selected function.

All new alarms to be classified as
"ecritical", "cautionary", "maintenance",
Personnel having required password level
to designate alarms and alarm
classifications.

Presentation of alarms to include features
identified under applicable report
definitions of report program paragraph.

Alarm reports to include:
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.1 Summary of all points in critical

alarm. Include at least point name,
point description, alarm type,
current value, limit exceeded.

L2 Summary of all points in maintenance
alarm. Include at least point name,
peint description, alarm type,
current value.

.3 Analog alarm limit summary: include
point acronym, alarm limits,
deviation limits.

.4 Summary cf all alarm messages:
include associated point name,
description, alarm descriptioen.

.4 Use existing software to notify operator
of occurrence of alarm conditions for new
equipment. Each new point to have its own
alarm message.

.5 EMCS to notify operater of occurrence of
alarms within following time period of

detection:
il Critical - 2 seconds.
.2 Cautionary - 8 seconds.
.3 Maintenance - upon operator's
reguest.
.6 Display alarm messages in English.
T Primary alarm message tc include as

minimum: location of alarm, time of
occurrence, type of alarm. Provide for
initial message to be automatically
presented to operatcr whenever assoclated
alarm is reported. Assignment of secondary
messages to point to be operator- editable
function. Provide operator-editable
secondary messages giving further
information {such as telephone lists,
maintenance functions) on per pcint basis.

.8 System reaction to alarms: alarm
annunciation to be by split format screen
OWS and visual and audible hardware
indication. Acknowledgement of alarm to
change visual indicator from flashing to
steady state and to silence audible
device. Steady state to remain until alarm
condition is corrected but must not to
impede reporting of new alarm conditions.
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2.11 Archiving

2.12 Utility Software

.10

Notification of any tvpe of alarm not to
impede notification of other alarms or
operation of PCU/CDL.

Random occcurrence of alarms at any rate
not to cause loss of any alarm or over-—
burden system. Any single alarm {on per B-
BC basis) to be recognized by OWS for
appropriate alarm handling within 2
seconds of i1ts occurrence. Acknowledgement
of one alarm not to be considered as
acknowledgement of any other alarms.

Controller network alarms: system
supervision of controllers and
communications lines to provide following
alarms as minimum:

.1 Controller not responding - where
possible delineate between
contreoller and communiceation line
failure.

.2 Contreoller responding - return to
normal.

.3 Controller communications bad - high
error rate.

.4 Contreoller communications normal -
return to normal.

Digital/alarm status to be interrogated
every 2 secoconds as minimum or be direct
interrupting non-polling type. Annunciate
each non-expected status with alarm
message.

Store back-up copies of all new controller
databases on the existing OWS.

Provide continuous supervision of
integrity of all new controller databases.
If controller loses database, system to
automatically download new copy of
database to restore proper operation.

Data base back-up and downloading to occur
pver LAN. Operator to be able to manually
download entire controller data base or
parts thereof,

Enter all soft copy submissions, including
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"Record" drawings specified Secticon 230801
- EMCS: Shop Drawings, Product Data and
Review Process in OWS and available via
the graphical display through an ICON by
an operator without having to switch to
another software application first.

PART 3 - Execution

3.1 Installation .1 Provide all necessary power as reguired

Requirements from local 120 V emergency power branch
circuit panels to all controller
equipment, controllers, applicable
terminal devices. 1Install tamper locks on
breakers of circuit panels.
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PART 1 - GENERAL

1.1 Related Sections .1 Section 230901 - EMCS: Shop Drawings, Product
Data and Review Process.

.2 Section 230904 - EMCS: Project Records
Documents.

1.2 References .1 American National Standards Institute (ANSI)
Nl BANSI Cl12.7-2005, Requirements for Watt hour
Meter Sockets.
.2 ANSI/IEEE C57.13-2008, Requirements for
Instrument Transformers.

.2 American Society for Testing and Materials
International, (ASTM).
.1 ASTM B148-97(2009), Standard Specification
for Aluminum-Bronze Sand Castings

.3 National Electrical Manufacturer's Association
(NEMA)
. L NEMA 250-2011, Enclosures for Electrical
Equipment (1000 Volts Maximum).

.4 Air Movement and Contreol Association, Inc.
{AMCA) .
.1 BMCA Standard 500-D-2012, Lzboratory Method
of Testing Dampers For Rating.

.5 Canadian Standards Association (CSA
International).
1 CSA-C22.1-09, Canadian Electrical Code,
Part 1 (21st Edition), Safety Standard for
Electrical Installations

1.3 Submittals .1 Submit shop drawings and manufacturer's

installation instructions in accordance with
Section 230901 - EMCS: Shop Drawings, Product
Data and Review Process.

.2 Include:

.1 Information as specified for each device.

.2 Manufacturer's detailed installation
instructions.
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.3 Manufacturer's Instructions

.1 Submit manufacturer's installation
instructions for specified equipment and
devices.

1.4 Closeout Submittals .1 Submit operating and maintenance data for

inclusion in operation and maintenance manual in
accordance with Section 230304 - EMCS: Project
Records Documents.

1.5 Existing Conditions .1 Repair surfaces damaged during execution of
Work.
.2 Turn over to Departmental Representative

existing materials removed from Work not
identified for re use.
PART 2 - PRODBUCTS

2.1 General .1 Control devices of each category tc be of same
type and manufacturer.

.2 External trim materials to be corrosion
resistant. Internal parts to be assembled in
watertight, shockproof, vibration-propf, heat
resistant assembly.

.3 Operating conditions: 0 - 32 °C with 10 - 90 3%
RH (non-condensing) unless otherwise specified.

.4 Terminations: use standard conduit box with slot
screwdriver compression connector block unless
otherwise specified.

.5 Transmitters to be unaffected by external
transmitters including walkie-talkies.

.6 Account for hysteresis, relaxation time, maximum
and minimum limits in applications of sensors
and controls.

7 Qutdoor installatiens: use weatherproof
construction in NEMA 4 enclosures.

.8 Devices to be installed in user occupied space
must not exceed Nolse Criteria (NC) of 35. Noise
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2.2 Pressure/Current
(P/I) Transmitters

2.3 Differential
Pressure (kPa)
Transmitters

.1

.1

generated by any device must not be detectable
above space ambient conditions.

.1

Requirements:

Range: as indicated in I/C summaries.

.1

.2

Pressure sensing elements: bourdon
tube, bellows or diaphragm type.
Internal materials: suitable for
continuous contact with industrial
standard instrument air, compressed
air, water, steam, as applicable.

2 Output signal: 4 - 2C¢ mA into 500 ohm
maximum load.

.3 Output variations: less than 0.2 % full
scale for supply voltage variations of plus
or minus 10 %.

.4 Combined non-linearity, repeatability, and
hysteresis effects: not to exceed plus or
minus 0.5 % of full scale output over
entire range.

.5 Integral zero and span adjustment.

.6 Temperature effects: not to exceed plus or
minus 1.5 % full scale/ 50 °C.

i Qver-pressure input protection to at least
twice rated input pressure.

.8 Output short circulit and open circuit
protection.

.9 Pressure ranges: see I/0 Summaries.

.10 Accuracy: plus or minus 1% of Full Scale.

Requirements:

1 Internal materials: suitable for continuous
contact with industrial standard instrument
air, compressed air, water, steam, as
applicable.

.2 Output signal: 4 - 20 mA into 500 ohm
maximum load.

.3 Output variations: less than 0.2 % full
scale for supply voltage variations of plus
or minus 10 %.

.4 Combined non-linearity, repeatability, and
hysteresis effects: not to exceed plus or
minus 0.5 % of full scale output over
entire range.

.5 Integral zero and span adjustment.
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2.4 Differential
Pressure (Pa)
Transmitters

2.5 Fan System Static
Pressure Sensors

2.6 Fan System
Static Pressure
Transmitters

.6 Temperature effects: not to exceed plus or
minus 1.5 % full scale/ 50 °C.

7 Qver-pressure input protection to at least
twice rated input pressure.

.8 OQutput short circuit and open circuit
protection.

.9 The unit to have a 12.5 mm N.P.T. conduilt
connection. The enclosure shall be an
integral part of the unit.

.1 Reguirements:

.1 Qutput signal: 4 - 20 mA into 500 ohm
maximum load.

.2 Cutput variations: less than 0.2% full
scale for supply voltage variations of plus
or minus 10%.

.3 Integral zero and span adjustment.

.4 Temperature effects: not to exceed plus or
minus 1.5% full scale/ 50 C.

.3 Cutput short circuit and open circuit
protection.

.6 The unit te have a 12.5 mm N.P.T. conduit
connection. The enclosure shall be an
integral part of the unit.

.7 Pressure ranges: see I/0 Summaries.

.1 Requirements:

1 Multipoint element with self-averaging
manifold.
.1 Maximum pressure loss: 160 Pa at 10

m/s. (RAir stream manifold).

.2 Accuracy: plus or minus 1 % of actual duct

static pressure.
1 Requirements:

.1 Qutput signal: 4 - 20 mA linear into 500
ohm maximum load.

.2 Calibrated span: not to exceed 150 % of
duct static pressure at maximum flow.

.3 Accuracy: 0.4 % of span.

.4 Repeatability: within 0.5 % of output.

.5 Linearity: within 1.5 % of span.

.6 Deadband or hysteresis: 0.1 % of span.

.7 External exposed zero and span adjustment.
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2.7 Velocity Pressure
Sensors

2.8 Velocity Pressure
Transmitters

2.9 Pressure and
Differential Pressure

Switches

.8 The unit to have a 12.5 mm N.P.T. conduit
connection. The enclosure shall be an
integral part of the unit.

.1 Requirements:

.1 Multipoint static and total pressure
sensing element with self-averaging
manifold with integral air equalizer and
straightener section.

.2 Maximum pressure loss: 37Pa at 1000 m/s.

.3 Accuracy: plus or minus 1% of actual duct
velocity.

.1 Requirements:

.1 Output signal: 4-20 mA linear into 500
ohm maximum load.

.2 Calibrated span: not to exceed 125% of
duct velocity pressure at maximum f£low.

.3 Accuracy: 0.4% of span.

L4 Repeatability: within [0.1] [ ] % of
output.

.5 Linearity: within 0.5% of span.

.6 Deadband or hysteresis: 0.1% of span.

7 External exposed zero and span adjustment.

.8 Unit te have 12.5 mm N.P.T. conduit
connection. Enclosure to be integral part
of unit.

.1 Reguirements:

.1 Internal materials: suitable for
continuous contact with compressed air,
water, steam, etc., as applicable.

.2 Adjustable setpoint and differential.

.3 Switch: snap action type, rated at 120V,
15 amps AC or 24 V DC.

.4 Switch assembly: to operate automatically
and reset automatically when conditions
return to normal. Over pressure input
protection tec at lsast twice rated input
pressure.

.5 Accuracy: within 2% repetitive switching.

. 6 Provide switches with isclation valve and
snubber, where code allows, between sensor
and pressure source.

.7 Switches on steam and high temperature hot

water service: provide pigtail syphon
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2.10 Electromechanical .1 Requirements:

Relays

. L Double voltage, DPDT, plug-in type with
termination base.

.2 Coils: rated for 120V AC or 24V DC. Other
voltage: provide transformer.

.3 Contacts: rated at 5 amps at 120 V AC.

.4 Relay to have wvisual status indication.

2.11 Solid State .1 Requirements:
Relays

.1 Double wvoltage, DPDT, plug-in type with
termination base.

.2 Coils: rated for 120V AC. Other voltage:
provide transformer.

.3 Contacts: rated at 5 amps at 120 v AC.

.4 General:

- To be socket or rail mounted.

- To have LED indicator.

- Input and output Barriers Strips to
accept 14 to 28 AWG wire.

- Operating temperature range to be -20
degrees C to 70 degrees C.

- Relays to be CSA certified.

-~ Input/output isclation veltage to be
4000 vAC at 25 degrees for 1 second
Maximum duration.

- Operational frequency range, 45~65 Hz

.5 Input:

- Control wvoltage, 3 to 32 VDC

~ Drop out wvoltage, 1.2 VDC

- Maximum input current to match AO
(Analog Cutput) board.

.6 Qutput:
- AC/DC cutput model to suit application

2.12 Current .1 Requirements:
Transducers

-1 Range: as indicated on I/0 Summaries.

.2 Purpose: combined sensor/transducer, to measure
line current and produce proportional signal in
one of following ranges:

4-20 mA DC.
0-1 volt DC.
0-10 wvolts DC.
0-20 wvolts DC.

=W N
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.3 Frequency insensitive from 10 - 80 hz.
.4 Accuracy to 0.5% full scale.

.5 Zero and span adjustments. Field adjustable
range to suit motor applications.

.6 Adjustable mounting bracket to allow for

secure/safe mounting inside the MCC.

2.13 Current Sensing .1 Requirements:
Relays

.1 Suitable to detect belt loss or motor
failure. ’

.2 Trip point adjustment, output status LED,

.3 Split core for easy mounting.

L4 Induced sensor power.

.5 Relay contacts: capable of handling 0.5
amps at 30 VAC / DC. CQutput to be NO solid
state.

.6 Suitable for single or 3 phase monitering,

For 3 Phase applicaticns: provide for
discrimination between phases.
i Adjustable latch lewvel.

2.14 Control Dampers .1 Construction: blades, 152 mm wide, 1219% mm long,
maximum. Modular maximum size, 1219 mm wide X
1219 mm high. Multiple sections to have
stiffening mullions and Jjack shafts.

.2 Materials:

.1 Frame: 2.3 mm minimum thickness galvanized
steel.

.2 Blades: galvanized steel with two sheets
0.5 mm thick or otherwise reinforced to
ensure specified low leakage when fully

closed.

.3 Bearings: oil impregnated sintered bronze.
Provide thrust bearings for vertical
blades.

.4 Linkage and shafts: zinc plated steel.

.5 Seals: replaceable neoprene or stainless
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2.15 Electronic Control .1

Damper Operators

steel spring on sides, top, bottom of
frame, along all blade edges and blade
ends.

.3 Performance: minimum damper leakage meet or

exceed AMCA Standard 500-D ratings.

.1
.2

.1

Size/Capacity: refer to damper schedule.
0.02 L/s.m 2 maximum allowable leakage
against 1000 Pa static pressure.
Temperature range: minus 50 °C to plus 100
°cC.

Arrangements: dampers mixing warm and cold
alr To be parallel blade, mounted at right
angles to each other, with blades opening

to mix air stream.

Jack shafts:

.1 25 mm diameter solid shaft,
constructed of corrasion resistant
metal complete with required number of
pillow bleock bearings to suppert jack
shaft and operate dampers throughout
their range.

.2 Include corrosion resistant
connecting hardware to accommodate
connection to damper actuating device.

.3 Install using manufacturer’'s
installation guidelines.

.4 Use same manufacturer as damper
sections.

Reguirements:

Direct mount proportiocnal type as
indicated.

Spring return for "fail-safe" in Normally
Open or Normally Closed position as
indicated.

Operator: silze so as to control dampers
against maximum pressure or dynamic closing
pressure (whichever is greater).

Power requirements: 5 VA maximum at 24 V
AC.
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2.16 Panels

2,17 Air Flow
Measuring Stations

w

Operating range: 0-10 V DC or 4-20 mA DC.
Damper actuator to drive damper from full
open to full closed in less than 120
seconds.

Either free-standing or wall mounted enameled
steel cabinets with hinged and key-locked front
door. '

To be modular multiple panels as required to

handle regquirements with additional space to

accommodate future capacity as required by

Departmental Representative without adding

additional cabinets.

Panels to be lockable with same key.

1 Differential Pressure Airflow Probes:

1 Air flow measuring station with dual
chamber extrusion and downstream low
pressure pickup to amplify differential
pressure.

.2 Probe lengths and numbers to be provided to
suit duct locations as shown on the
drawings. Probe material to be extruded
aluminum.

.3 Pressure loss from probes to be not greater
than 10% of the velocity pressure at
maximum design flow.

.4 Probes greater than 400 mm in length to be
supperted at both ends.

.5 Maximum operational temperature to 121
degrees Celsius.

.6 Manufacturer: Hydro-Air Technical Services.

.2 Pressure Transducer
.1 Panel mounted transmitter for accurate,

repeatable measurement of differential and
static pressure for airflow measuring
staticns.
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.2 The pressure sensing element to be
constructed of non-corrosive parts.

.3 Sensor range to cover 25 Pa to 2485 Pa.

.4 4-20 mA cor 1-10V output.

.5 Manufacturer: Setra.
2.18 vVariable Speed .1 Minimum Requirements:
Drive Contreller
.1 Unit to operate with an input, line side

power factor of 0.94 or better at all
speeds and lcads.

.2 All units supplied to the project must be
of the same manufacturer and model type.
Match existing where practical.

.3 Factory C.S$.A. certified.

.4 Unit to operate in ambient temperatures
ranging from 0°C to +40°C.

.5 Unit to operate at full load with a
variation of ~15% and +10% of rated
building voltage.

.6 Unit to operate at full load with a
variation of +5% of rated frequency.

.7 Printed circuit board design using the
latest "state of the art" components
including microprocesscr control of
protective circuits.

.8 Suitable for use with the standard cr high
efficiency EEMAC Design B motors used on
this project.

.9 V8D module and all additicnal peripheral
components as specified herein, to be
integrated and mounted in cone.common
EEMAC 1 {use EEMAC 3R for cutdcor units)
floor mounted enclosure.

.10 Transformers shall not be used on either
the input or cutput of unit.
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.11

12

13

.14

The VSD shall have an adjustable PWM
carrier/switching frequency from nominal 1
through 12 kH=z,.

Units unable to adjust te a minimum upper
level of 12 kHz are not acceptable.
Maximum switching frequency of 16 kHz.

The V8D shall include reactors or LRC
filters as necessary to protect the motor
from PWM - IGBT vo¢ltage spikes and limit
the voltage rise times and maximum peak
voltages throughout the specified building
voltage range and for all operating
conditions at the related motor connections
as follows:

.1 Maximum peak voltage 1000 wvolts.
. 2 Maximum voltage rate of rise: 500

volts/microsecond.

Unit shall be provided with protection
against:

L S8talls caused by overcurrent.

N

Stalls caused by regenerative

overvoltage.

Overcurrent protection.,

Regenerative overwvoltage protection.

Overload preotection (thermal type).

Ground fault protection.

Instantanecus power Tfailure

protection.

Alarm against overload,

.9 Over temperature of heat sink.

.10 Input power under voltage, over
voltage and phase loss.

.11 DC bus over voltage.

~l oy s W

XK

The unit shall have the following features:

.1 Adjustable acceleration and
deceleration., Acrcss the line
starting shall not be possible. A
ramp up time from 0 RPM to 1800 RPM of
30 seconds shall be the minimum
possible ramp up time.

.2 Dynamic breaking for acceleration and
stopping.
.3 Critical speed avoidance will zllow

for the selection of two skip speeds
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.15

.16

.10

.11

and & rejection band of 0 - 10H=z
around each speed.

Voltage/frequency ratio and
adjustment.

Power failure restart to be selectable
and programmable for number of
attempt's & time interval between
attempt's. Unit also to have circuits
to permit a start into a rotating
motor, in either direction without
trip or failure.

Frequency range {output) 2 - 60 Hz
minimum.

Frequency resolution of C.5 Hz or
better.

Fregquency accuracy of +/-0.5% at 25.C.
Able to accept a 4-20 milliamp, 0 to 5
vde or 0 to 10 vdc external control
signal for speed control.

Able to accept a remote start / stop
control.

Minimum of 3 programmable preset
speeds to facilitate operation of the
unit from interlocks, at fixed speeds.

Provide EMI filters to reduce EMI to FCC
acceptance levels.

The units shall have the following

o 1oy Ut

.10

.11

components:

1 Run and Stop pushbuttons or switch.
.2 Hand-Off-Auto selector switch.

.3 Manual speed adjusting potentiometer.
.4 Fused disceonnect switch rated for the

full connected load and complete with
lockable, through door operator,
defeatable with screw driver. Fuses
to be suitable semi-conductor rated.
Trip relay with light.

Run relay with light.

Digital speed indicator, 0 - 110%.
110 volt control transformer, fused in
the primary and secondary.

Auto reset thermal overload - relay
interlocked in run circuit.

Terminal strip to accept N.C. safety
contacts such as freeze stats and
smoke alarms to safety shut down VSD
when in Hand or Auto position.

BACnet Interface card for interface
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.17

.18

.18

.20

with BMS to provide full control,
status and alarm interface.

.12 Form C contacts to indicate run mode,
.13 Form C contacts to indicate fault or

alarm mode.

.14 0 to 10 wvdc output signal directly

proportional to controller's speed.

.15 Provide integral factory wired and

mounted bypass provisions, such that
the controlled motors can be manually
put intc operation bypassing the VSD.
Bypass to consist of a motor contactor
and overload relay rated for the
connected load.

The bypass must have its own isolating
device to allow corrective work on the
VSD whilst operating in the bypass
mode.

Bypass contactor and VSD must be fully
interlocked to prevent both outputs
being enabled simultaneously.

Control of the bypass will be by means
of an enclosure door mounted VSD
Bypass selector and Start Stop
pushbuttons.

Two door mounted lamps shall be
provided to indicate operating mode
(VSD or Bypass).

Units shall be equipped with a 5% line
reactor and a harmonic filter on the power
input side to prevent the back feeding of
harmonics into the power system. Filters
should control the THD within the wvalues
specified by IEEE 5189.

Refer to Schedule - VARIABLE SPEED DRIVES.
V3D’'s serve general exhaust/general return
high plume dilution fans.

VSD's shall be installed by the Controls
Contractor. All power wiring connections
shall be by Divisicon 26 and all control
wiring by the Controls Contractor.

The manufacturer’s representative shall be
present at start-up and shall supervise the
start-up and test the voltage at the motor
connection with the Commissioning Agency
present with & digital oscilloscope with
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.21

.22

.23

.24

.25

Sl oy s W N

storage capacity and with a sufficiently
fast sample time to accurately measure
voltage rate of rise to confirm that the
voltage spikes and rate of rise are within
the specified level. Submit the results to
the Consultant including the input voltage
on all three phases to the VSD at the time
of measurement.

The manufacturer’s representative shall be
present for a minimum of 1/2 day to
instruct the building maintenance personnel
in the correct use and operation of the VSD
units following the commissicning of the
systems.

Provide & parts and labour warranty for
three years subsequent to Substantial
Completion for the Variable Speed Drives.

Provide a three vyear parts and labour
warranty against VSD related failure for
each motor connected to a VSD power output.

Shop drawings shall include:

Dimensicnal drawings.

All connection points.

Power circuit diagrams.

Installation and maintenance manuals.
Warranty description.

Certification of agency approvals.
Conformance to each specified
reguirement.

.8 Placement of input and output reactors

/ filters, EMI filters, semi-conductor
rated fuses {where required).

.9 Harmonic analysis indicating the level
of harmonic distorticn that the drives
will cause.

Variable speed drives shall be configured
with hand-off-auto override capability.
For applicable fans, the hand position
shall override the normal EMCS control
output but not the FFPC control output or
the freeze protection interlock. When the
VSD is bypassed for maintenance or due to
failure the controlled motor shall operate
as if in hand position such that the FFPC
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PART 3 - EXECUTION

3,1 Installation

control output and the freeze protection
interlock (if applicable} are not
overridden.

.26 Manufacturer: Benshaw to match existing, no
substitutions.

Install equipment, components so that
manufacturer's and CSA labels are visible and
legible after commissioning is complete.

Install field control devices in accordance with
manufacturers recommended methods, procedures
and instructions.

Temperature transmitters, humidity transmitters,
current-to-pneumatic transducers, solencid air
valves, contrcllers, relays: install in NEMA I
enclosure or as required for specific
applications. Provide for electrolytic isclaticn
in &1l cases when dissimilar metals make
contact.

Support field-mounted transmitters, sensors on
pipe stands or channel brackets.

Install wall mounted devices properly attached
to wall.

Provide a new air flow measuring station te the
labeoratory exhaust fans’ by-pass damper section.

Fire stopping: provide space for fire stopping.
Maintain fire rating integrity.

Electrical:

1 Complete installation in accordance with
Section 26 05 00 - Blectrical General
Requirements.

.2 Modify existing starters to provide for
EMCS as indicated in I/0 Summaries and as
indicated.

.3 Refer to electrical control schematics

included as part of control design
schematics in Section 23 09 93 - EMCS: Site
Requirements, Applications and Systems
Sequences of Operation. Trace existing
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3.2 Panels L
.2
.3
!
3.3 Pressure and .1

Differential Pressure
Switches and Senscrs

3.4 I/P Transducers .1

control wiring installation and provide
updated wiring schematics including
additions, deletions to control circuits
for review by Departmental Representative
before beginning Work.
.4 Terminate wires with screw terminal type
connectors suitable for wire size, and
number of terminations.
.5 Install communication wiring in conduit.
.1 Provide complete conduit system to
link Building Controllers, field
panels and OWS(s).

.2 Conduit sizes to suit wiring
requirements and to allow for future
expansion capabilities specified for

systems.
.3 Maximum conduit f£ill not to exceed
40%.
.4 " Design drawings do not show conduit
layout.
.6 Do not run exposed conduits in normally

occupied spaces unless otherwise indicated
or unless impossible to do otherwise.
Departmental Representative to review
before starting Work. Wiring in mechanical
rooms, wiring in service rooms and exposed
wiring must be in conduit.

Arrange for conduit and tubing entry from top,
bottom cr either side.

Use modular multiple panels if necessary to
handle all requirements, with space for
additional 10% spare capacity without adding
additional hardware for all main mechanical room
areas.

Wiring and tubing within panels: locate in trays
or individually clipped to back of panel.

Identify wiring and conduit clearly.
.1 Install isolation valve and snubber on
sensors between sensor and pressure source where

code allows.

Install air pressure gauge on fan discharge
outlet.
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3.5 Air Pressure
Gauges

3.6 Field Mounted
Transmitters and
Sensors

3.7 Identification

3.8 Air Flow
Measuring Stations

3.9 Variable Speed
Drive Controller

3.10 Testing

3.11 Commissioning

Install on new pneumatic systems only.
Install on E to P Transducers

Support properly on pipe stands or channel
brackets.

Install wall mounted devices on plywood panel
attached properly to wall.

Identify field devices properly.

Cap manifold until cleaning of ducts is
completed.

Follow Manufacturer’s recommendations.
Test and calibrate VSD at startup.

Optimize, set and record operating variables.
Include in the Maintenance Manual.

Refer to the startup requirements listed under
clause 2.18.

Calibrate and test field devices for accuracy
and performance. Submit report detailing tests
performed, results obtained to Departmental
Representative for approval. Departmental
Representative will verify results at random.
Provide testing eguipment and manpower necessary
for this verification.

Refer to Section 230903 - EMCS: Commissioning.
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PART 1 - GENERAL

1.1 Related Sections .1 Section 230800 - EMCS: General Requirements.

.2 Section 230801 - EMCS: Shop Drawings, Product
Data and Review Process.

.3 Section 230804 - EMCS: Project Records and "As-—
Built” Records.

LA Section 230907 - EMCS: BACnet Protocol
Requirements.

1.2 Acronyms .1 Acronyms used in this section include:

AT - Analog Input

AOD - Analog Output

CAD - Computer Aided Design

GCL - General Control Language

CPU - Central Processing Unit

BI - Binary Input

BO - Binary Output

EISA - Extended Industry Standard Architecture
HVAC - Heating, Ventilation, Air Conditioning
I/0 - Input/Output

ISA - Industry Standard Architecture

LAN - Local Area Network

B-AAC - Local Contrel Unit

B-BC - Master Contrel Unit

0S5 - Operating System

B-OWS - Operator Work Station

PC - Personal Computer

RAM - Random Access Memory

ROM -~ Read Only Memory

TCU (B~BAC) - Terminal Control Unit

B-BC - BACnet Building Controller

B-AAC - BACnet Advanced Application Controller
B-SS - BACnet Smart Sensor

Ethernet - BACnet TCP/IP Ethernet

MS/TP - BACnet Master-Slave/Token-Passing MS/TP
PTP - BACnet Point-to-Point protocol

.2 Refer to section 23 09 Q0.

1.3 Reference .1 American Society of Heating, Refrigeration and
Air-Conditioning Engineers, Inc. (ASHRAE),
.1 ASHRAE [2011], Applications Handbook, SI
Edition.
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.2 Canadian Standards Association
.1 CSA C22.2no.205- M1983(R2009), Signal
Equipment.

.3 Institute of Electrical and Electronic Engineers
(IEEE) .

.1 IFEE C37.90.1 [02], Surge Withstand
- Capabilities (SWC) Tests for Relays and
Relay Systems Associated with Electric
Power Apparatus.

.4 Public Works and Government Services Canada
(PHGSC) /Real Property Branch/Architectural and
Engineering Services.

.1 MD13800- [September 2000], Energy Management
and Control Systems (EMCS) Design Manual.
English:
ftp://£tp.pwgsc.gc.ca/rps/docentre/mechanic
al/me2ld-e.pdf

1.4 System Description .1 Refer to section 230907 for additional BACnet
requirements.

.2 B-BCB-BC BACnet overview: A B-BCB-BC is a general
purpose, field programmable contrcller capable of
carrying out a variety of bullding auvtomation and
control tasks. It enables the specification of
the following:

.1 Data Sharing

« BAbility to provide the wvalues of any of
its BACnet objects

» BAbility to retrieve the values of BACnet
objects from other devices

» Ability to allow modification of all of
its BACnet objects by another device

.2 Alarm and Event Management

* Generation of alarm/event notifications
and the ability to direct them to
recipients

* Maintain a list of unacknowledged
alarms/events

« Notification of other recipients that
the acknowledgment has been received

*+ Adjustment of alarm/event parameters

.3 Scheduling
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* Ability to schedule output actions, both
in the local device and in other
devices, both binary and analog, based
on date and time

.4 Trending

* Collecticon and delivery of (time, walue)

palirs.
.5 Device and Network Management

* Ability to respond to information about
its status

* Ability to respond to requests for
information about any of its objects

* Ability to respond to communication
control messages

* Ability to synchronize its internal
clock upon reguest

« BAbility to perform re-initialization
upon reguest

» Ability to upload its configuration and
allow it to be subsequently restored

* BAbility to command half-routers to
establish and terminate connecticns

Provide sufficient number of B-BCB-BC's to fully
meet all requirements of this specification plus
specified spare point capacity.

B-BC's must be used in central mechanical areas
for all fan systems, air handling systems,
boilers, heat exchangers, chillers,etc.

It is mandatory to have a mininum of one B-BC
connected to the BACnet ethernet WAN in each
mechanical room.

An Ethernet gateway connecting the WAN to the
building B-BC is NOT acceptable.

B-BC to be stand-alone intelligent controller. B-
BC panel to:

.1 Be microprocessor based, multi-tasking,
multi-user, real-time digital control
processors capable of supervising other
lower level programmable controllers
through secondary networks.

.2 Consist of modular hardware with plug-in
processors, communication controllers,
power supplies, I/0 modules.

.3 Provide MS/TP BACnet LAN port for local B-
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1.5 Basic Functiocnal
Requirements

AAC and/or TCU network.

Provide on board LAN interface for ethernet
BACnet peer-to-peer communication between
B-BCs and at least 2 data communication
ports to support simultaneous operation eof
multiple operator I/0 devices such as
industry standard printers, lap-top
workstations, PC work-stations and/cr
portable B-OWS’'s. One RS-232C data port,
will support point to point PTP BACnet
protocel and 2™ port to support BACnet MSTP
(R5485 protocal).

Allow temporary use of peortable devices
without interrupting normal operation of
permanently connected modems, printers, B-
OWs’s.

Interface field sensors via local I/0
terminations located on B-BC located in
processor cabinet.

In standalone mode execute programmable

logic control (direct digital or closed

loop process control) of associated HVAC
equipment without interacting with other
processors or B-OWSs.

Dial-up Communications:

.1 Auto-dial/auto-answer communications
to allow B-BCs to communicate with
remote B-0OWS on non-continuous basis
via telephone lines.

.2 To analyze and set priorities for all
alarms to minimize of calls. Non-
critical alarms to be buffered in
memory and reported as group or until
operator manually requests uplecad of
alarms.

.1 To include scenning of binary and analog inputs,

input

binary change of state (alarm) monitoring, analog

(alarm) monitoring, on-off binary control

with programmable logic {including PID) with

adjustable dead bands and deviaticn alarms,
control of HVAC systems as required to meet
design intent.
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1.6 Submittals

1.7 Maintenance

PART 2 - PRODUCTS

2.1 Environmental
Conditions

2.2 Purpose of B-EBC

2.3 B-BC Contrcller

Optimization functions such as scheduled start-
stop, optimal start-stop, timed setpoint reset
may reside in B-BC or B-AACs as applicable.

In accordance with Section 230901 - EMCS: Shop
Prawings, Product Data and Review Process.
Include:

.1 All information as specified for each

device.

Ve Manufacturer's detailed installation
instructions.

.3 One line diagrams from sensors or control

point to B-BC, including all components,
signal values and cable identification and

TXPG.

.4 Termination cabinets with termination
listings.

.5 Control diagrams, sequences of operation

for each system, control logic, electrical
interface drawings for safeties and
automatic motor contrel using industry
standard symbols,

Shop drawings to be in hard and soft copy.

In accordance with Section 230904 - EMCS: Project
Records and "As-Built" Records.

B-BC and associated hardware and software to
operate in conditions of 0 °C to 44 °C and 20 %
to 80 % non-condensing RE.

The Main function of B-BC 1s to provide direct
control of all main central mechanical systems
such as chillers, beoilers, heat exchangers,
domestic hot water, and HVAC units. Coocrdinate
peer to peer high speed BACnet ethernet fully
programmable NATIVE BACnet communicaticns, and.
supervision of subordinate MSTE (RS485) native
BACnet B-AAC fully programmable devices.

When I/0 is required it is to have a minimum of
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Capacity 20 universal I/0 points as specified in this

section. All I/0 shall be universal not
dedicated binary or analog types.

.2 Models can be selected that can be expanded at
the B-BC to allow up to 144 points.

.3 All points of logical mechanical system to be
within one B-BC.

v

2.4 Spare Capacity .1 Provide 10% spare point capacity (a minimum of
10% of input points and 10% of output points}) for
each B-BC {(or mechanical room upcn approval of
Departmental Representative) without additiomnal
cards, terminals.

.2 Provide 10% spare capacity for all new and
upgraded existing B-BCs.

2.5 Central Processor . Processor i1s existing and shall be reused.
Unit (CPU)

.2 All point descriptors shall be stored resident at
the B-BC and NOT on the operator work station

terminal.

2.6 Lockable Panels .1 To be EEMAC rated to suit environmental
requirements and to match existing panels con
site.

.2 To have hinged decors equipped with standard key-
alike cabinet locks, keyed tc same key as
existing panels.

2.7 Local B-BC .1 To electronically interface sensors and control
Input/Output Boards devices to processor unit.

.2 To include, but not ke limited to, following:

.1 Programmable scftware logic to meet
functional and technical requirements.

.2 Power supplies for operation ¢f associated
field equipment.

.3 Lockable wall cabinet with tamper alarm

{unless housed in processcor unit cabinet).

.4 All required communications equiprent for
high speed BACnet ethernet communications
and BACnet MS/TF {RS485).
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Leave controlled systems in "fail-safe"
mode in event of loss of communication
with, or failure of, processor unit.

To include as minimum AI, A0, BI, BO
functions as specified.

Conveniently located screw type or spade
lug removable terminals for I/0 field
wiring,

.3 AI interface equipment to:

.1

.2

Convert analog signals to digital format
with 12 bit analog-to-digital zesolution.
Provide for following input signal types
and ranges:

.1 4-20 mA.

.2 0-10 Vv DC.

.3 1 - 5 VvDC

Meet IEEE 472 surge withstand capability.

Have common mode signal rejection greater
than 60 dB to 60 Hz.

.4 AQ interface equipment to:

.1

Convert digital data from processor to
acceptable analog output signals to digital
format with 8 bit digital-to-analog
resolution.

Provide for following output signal types
and ranges:

.1 4-20 mA.

.2 0-10 VvV DC.

3 Meet IEEE 472 surge withstand
capability.

For each AQ serving major mechanical
equipment (see clause Part 2.2.1), provide
a monitored “Hand-Off-Auto” (HOA) switch (in
all three positions) in conjunction with a
gradual manual potentiometer monitored for
output position teo allow contrcl of the
respective Analog output when the HOA
switch 1s in “manual” mode. The B-OWS
graphical display shall show the positiocns
of the override switch and potentiometer,

.5 BI interface equipment to:
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.1 Be able to sense relay contact closure.

.2 Meet IEEE 472 surge withstand capability.
.3 Accept pulsed inputs up to 10 kH=z.

.6 BO interface equipment to:
.1 Switch outputs up to 0.5 amps at 24 VAC.

.2 Switch up to 5 amps at 120 VAC using
operational relay interface.

.3 For each BC, serving major mechanical
equipment (see clause Part 2.2.1), provide
a monitored “Hand-Off-Auto” (HCA) switch (in
all three positions) to allow control of
the respective digital output when the HOA
switch is in “manual” mode. The B-OWS
graphical display shall show the positions
of the override switch and potentiometer.

2.8 Surge and Transient .1 Provide isclation at all network terminations as
Protection well as all field point terminations to suppress
induced voltage transients consistent with IEEE
587.
.2 In event of loss of normal power, provide orderly

shutdown of all B-BC's to prevent loss of
database or coperating system software.
Incorporate EEPROM for all critical controller
configuration data. Provide battery back-up to
support real-time clock and all volatile memory
for 72 h minimum.

.3 Upon restoration of normal power, B-BC to
automatically resume full operaticon without
manual intervention.

.4 In event of B-BC memory loss, user to be able to
reload B-BC via remote B-OWS, local R3-232C port,
telephone line dial-in.

2.9 Software .1 Generai:

.1 Include as minimum operating system
executive, communications, application
programs, operatcr interface, and GCL.

.2 Include all initial programming of all
PCU's, B-BC's and entire system.
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.2 Program and data storage:
.1 Store all executive programs and site

configuration data in ROM, RAM or other
non-volatile memory.

Maintain CDL and operating data such as
setpoints, operating constants, alarm
limits in battery-backed RAM or EEPROM for
modification by operator.

.3 Programming languages:

.1

All GCL General Control Language software
to be programmed in general control type or
high level control language suppoerting full
BACnet objects and functionality.

General Control Language (GCL) - Refer to
Section 230893.

Self documenting control programs {similar
to Basic Language Programs) created to
regulate the control peoints in a easy to
understand, recognizable format.

Example:

AVG-TEMP = AVG (TEMP-1 TEMP-2 TEMP-3 )
IF AVG-TEMP > 24.2 THEN START COOLING
IF AVG-TEMP < 24.2 THEN STOP COOLING

.4

The following functions are to be provided:

Average, High Select, Low Selesct, &bs Value
Add, Subtract, Multiply, Divide, Square Root
Equal, Greater than, Less than, Between

Time delays, On-for, Off-for

Or, Nor, And, Nand, Xor

Subroutines,

Print

.4 Operator interface:

.1

B-BC to perform operating and contrel
functions specified Section 230914 EMCS:
Operator Work Stations (B-OWS), including:

.1 Multi-level password access protection
to allow user/manager to limit
workstation control.

.2 Llarm management: processing and
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messages.
.3 Operator commands.
.4 Reports.
.5 Displays.
.6 Point identification.
T Full programming

.5 Pseudo or calculated points:

.1

Software to have access to any value or
status in contreoller or other networked
controller so as to define and calculate
pseudo point from other values/status of
contreller., When current pseude peint value
derived, normal alarm checks to be
performed or value used to totalize.

Inputs and outputs for any process to be
able to include data from any and all
controllers to permit development of
network-wide contrcl strategies. Processes
also to permit operator to use results of
one process as input to any number of other
processes (e.g. cascading).

. b Control Description Logic (CDL):

.1

Capable of generating on line project
specific CDLs which are software based,
programmed into RAM or EEPRCM and backed up
to OWS. Owner must have access to these
algorithms for modification or to be able
to create new ones and to integrate these
into CDLs on BC(s) from QWS.

Write CDL in high level language that
allows algorithms and interlocking programs
to be written simply and clearly. Use
parameters entered into system (e.g.
setpoints) to determine operation of
algorithm. Operator to be able to alter
operating parameters on line from OWS and
BC(s) to tune control loops.

Perform changes to GCL on-line from any B-
CWS or local to the B-RBC,

GCL to have access to wvalues cor status of
all points in any B-BC, B-BRAC or TCU (B-
BAC) .

GCL programs shall include totally
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customizable energy optimization routines
such as:

Night setback control.

Enthalpy (economizer) switchover,
Peak demand limiting.

Temperature compensated load rolling.
Fan speed/flow rate control.

Supply alr reset

Hot water reset.

Chilled water reset.

Chiller sequencing.

WO 10y Ul WD

.6 B-BC to be able to perform following pre-
tested control algorithms:

Two position control.

Proportional control.

Proportional plus integral control.
PID control.

Automatic centrol loop tuning.

s W

.7 Control software to limit number of times
each piece of equipment may be cycled
within any one hour period.

.8 Provide protection against excessive demand
situations during start-up periods by
automatically introducing time delays
between successive start commands to heavy
electrical loads.

.9 Power Fail Restart: upon detecticn of
power failure system to verify avallability
of Emergency Power as determined by
emergency power transfer switches and
analyze controlled equipment to determine
its appropriate status under Emergency
power conditions and start or stop
equipment as defined by I/O Summary. Upon
resumption of normal power as determined by
emergency power transfer switches, B-BC to
analyze status of controlled ecquipment,
compare with normal occupancy scheduling,
turn equipment on or off as necessary to
resume normal operation.

. Energy management programs:

.1 B-BC to provide for the following pre-
packaged energy management routines:
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.1 Time of day scheduling.
.2 Calendar based scheduling.
-3 Holiday scheduling.
.4 Temporary schedule overrides.
.5 Cptimal start.
.6 Cptimal stop.

.2 All programs to be executed automatically
without need for operator intervention and
be flexible enough to allow customization.

.3 Apply programs toc equipment and systems.

.8 Function totalization:

.1 B-BCs to accumulate and store automatically
run-time for binary input and output
points.

.2 Totalization routine to have sampling

resolution of 1 min or less.

.3 User to be able to define warning limit and
generate user-specified messages when limit
reached.

.9 Analog/pulse totalization:

.1 B-BC to automatically sample, calculate and
store consumption totals on daily, weekly
cr monthly basis for user-selected analog
or binary pulse input-type pecints.

L2 Totalization to provide calculations and
storage of accumulations up to 99,999.9
units (eg. kWH, litres, tonnes, etc.).

.3 Totalization recutine to have sampling
reseclution ¢f 1 min or less.

.4 User to be able to define warning limit and
generate user-specified messages when limit
is reached.

.10 Event totalization:
.1 B-BC to automatically count events {such as
number of times pump is cycled off and on)

daily, weekly or monthly basis.

.2 Store totalization records with minimum of
9,999,999 events before reset. :
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.3 User to be able to define warning limit and

generate user-specified messages when limit
is reached.

2.10 Priority ILevel .1 B-BC shall provide for 14 levels cof priority from
all outputs. The priocrity levels shall conform
to the BACnet object specifications.

2.11 Trend Logging .l See section 230914 trend data. All trend log
information shall be stored at B-BC and not at B-
OWs.

2,12 Levels of Address .1 Upon operator's request, system to present

condition of any single point, system, area, or
whole system on printer or B-OWS as selected by
operator. Display analog values digitally to 1
place of decimals with negative sign as required.
Update displayed analog values and status when
new values received. Flag peoints in alarm by
blinking, reverse video, different colour,
bracketed or other means to differentiate from
peints not in alarm. Updates to be change-cf-
value (COV)-driven or if polled not exceeding 2
second intervals.

.2 Refer also to Section 230900 - EMCS: General

Reguirements.
PART 3 — EXECUTION
3.1 Installation .1 Install B-BC in secure enclosures and cabinets.
.2 Provide all necessary power from local emergency

power & UPS branch circuit panel toc all control
panels, controllers and devices.

.3 Install tamper locks on breakers of circuit
panel.
.4 Use emergency power & UPS where available when

equipment must operate in emergency mode.

.5 Install new DDC panels in Penthouse where shown
on drawing M104. Provide all necessary controcl
devices, controllers and interface control
equipment as required to integrate with existing
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control devices and equipment and to provide a
complete fully functional DDC contrel system.

3.2 Commissioning .1 Refer to Section 230803 - EMCS: Commissioning.
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PART 1 - GENERAL

1.1 Related Sections .1 Section 230900 - EMCS: General Requirements.

.2 Section 230901 - EMCS: Shop Drawings, Product
Data and Review Process.

.3 Secticon 230904 EMCS: Project Records and “"As-
Built" Records.

.4 Section 230907 - EMCS: BACnet Protocol

Requirements

1.2 Acronyms .1 Acronyms used in this section (refer to section
2302800) include:

AT - BAnalog Input

AQ - Analog OQutput

CAD - Computer Aided Design

GCL - General Centrol Language

CPU - Central Processing Unit

BI - Binary Input

BO - Binary Cutput

EISA - Extended Industry Standard Architecture
HVAC - Heating, Ventilation, Air Conditioning
I/0 - Input/Cutput

ISA - Industry Standard Architecture

LAN - Local Area Network

LCU - Local Control Unit, refer to B-AAC

MCU Master Control Unit, refer to B-BC

0S - Operating System

OWS - Operator Work Station

PC - Perscnal Computer

RAM -~ Random Access Memory

ROM ~ Read Only Memory

TCU - Terminal Control Unit

B-AAC - BACnet Advanced Application Controller
Ethernet - BACnet TCP/IP Ethernet

MS/TF - BACnet Master-Slave/Token-Passing MS/TP
PTP - BACnet Point-to-Point protocol

.2 Refer to section 23 09 00.

1.3 Reference .1 Canadian Standards Association
.1 CSA C22.2n0.205- M1983(R2009), Signal
Equipment.
.2 Institute of Electrical and Electronic Engineers.

.1 IEEE 472- current new version
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.2 IEEE 587- current new version

.3 National Institute of Standards and Technology

.1 NISTIR 6392 GSA Guide to Specifying
Interoperable Building Autocmation and
Control Systems Using ANSI/ASHRAE Standard
135-2010, BACnet.

.2 B-AAC minimum capabilities equivalent to
the BACnet Advanced Application Controller
{(B-RAC) .

1.4 System Description .1 Refer to section 230207 for additional BACnet
requirements.

.2 B-AAC BACnet overview: A B-AAC is a general
purpose, field programmable controller capable of
carrying out a variety of building automation and
control tasks. It enables the specification of
the fecllowing:

.1 Data Sharing{fAs specified for B-BC section
233914)

.2 Alarm and Event Management {As specified for
B-BC section 230914}

.3 Scheduling As specified for B-BC section

230914)

.4 Trending As specified for B-BC section
230814)

.5 Device and Network Management As specified

for B-BC section 2300914)

.3 B-AAC to be stand-alone intelligent controller.

B-AAC panel to:

.1 Be microprocessor based, multi-tasking,
multi-user, real-time digital control
processors capable of supervising other
lower level programmable controllers
through secondary networks.

.2 Provide BACnet LAN port for local TCU (B-
AAC) network or B-SS devices.

.3 Provide on board LAN interface for MS/TP
BACnet peer-to-peer communication between
B-AAC's

.4 Interface field sensors directly tc I1/0
terminations located on B~BRAC in processor
cabinet.

.5 In standalone mode execute programmable
loglc contreol {direct digital or closed
loop process control}) of associated HVAC
equipment without interacting with other
processors or OWSs.



Lab Exhaust System Alteration EMCS BACnet Advanced Section 230915

Summerland, BC Application Controller B-AAC & TCU (B-AAC)

Project R.018297.001 Software & Hardware Definition Requirements Page 3
1.5 Basic Functional (As specified for B-BC Section 230914).

Requilrements

1.6 Submittals (As specified for B-BC Section 230914)

1.7 Maintenance .1 In accordance with Section 230904 - EMCS: Project

Records and “As-Buillt” Records.

PART 2 — PRCDUCTS

2.1 Environmental (As specified for B-BC Section 230914).
Conditions
2.2 Purpose of B-AAC .1 The Main function of B-AAC is to provide direct

control of all remote small mechanical systems
such as unit wventilators, rooftop units, fan
coils, etc. Coordinates peer to peer medium speed
MS/TP fully programmable NATIVE BACnet
communications, and/or supervision of subordinate
native BACnet B-S$S.

.2 In addition, the TCU for Dual duct box {DD)
controls, General Exhaust box (GEV) controls, and
fume hood exhaust controls for each laboratory
shall be B-AAC controller{s). Fixed algorithmic
or applicaticon specific controllers will NCT be
accepted for this function. Full programmable
and ability to trend and store data on local
controller is a mandatory requirement.

.3 Ail points of system to be within one B-AAC.

2.3 8pare Capacity .1 As specified for B-BC section 230914, and also
included 10% spare capacity for B-AAC in each
laboratory.

2.4 Central Processor .1 Processor is existing to remain.

Unit (CPU) .2 All point descriptors shall be stored resident at

the B-AAC and NOT on the operator work station
terminal.
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2.5 Lockable Panels .1 To be EEMAC rated to suit environmental
requirements.

.2 To have hinged doors equipped with standard key-
alike cabinet locks, keyed toc same key.

2.6 Portable Service .1 Not required.
Terminal {ST)

2.7 Surge and Transient .1 As specified for B-BC section 230914
Protection

2.8 Software .1 As specified for B-BC section 230914
2.9 Priority Level .1 As specified for B-BC section 230914
2.10 Trend Logging .1 As specified for B-BC section 230914

2.11 Levels of Address .1 As specified for B-BC section 230914

.2 Speed of Response: dampers for the laboratory
exhaust fans shall be less than 30 seconds as
specified in section 233400.

PART 3 - EXECUTION

3.1 Installation .1 As specilified for B-BC section 230514.

3.2 Commissioning .1 Refer to Section 230903 - EMCS: Commissioning.
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PART 1 - GENERAL
1.1 Related Sections .1 Section 011100 - Summary of Work,
.2 Section 017300 - Execution.
.3 Section 078400 - Fire Stopping.
L4 Section 230500 - Mechanical General
Requirements.
.5 Section 260100 - Electrical General
Requirements.
1.2 References .1 American National Standards Institute (ANSI)
;1 ANSI/ASME B16.22-2001(R2010Q}, Wrought

Copper and Copper Alloy Solder Joint
Pressures Fittings.

.2 ANSI C2-2012, National Electrical Safety
Code.

.3 ANSI/NFPA 70-2011, National Electrical
Code.

.2 Canadian Standards Association (CSA)

.1 CSA C22.1-2009, Canadian Electrical Code,
Part 1.

.2 CAN/CSA C22.3 No.1-1i0, Overhead Systems.

1.3 System Descripticon .1 Electrical:

L1

Provide power wiring from existing
emergency power panels to EMCS main
panels. Circuits to be for exclusive use
of EMCS equipment. Panel breakers to be
identified on panel legends tagged and
locks applied to breaker switches.

Modify existing starters to provide for
EMCS as indicated in I/0 Summaries and as
indicated.
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.2 Mechanical:

.1 Pipe Taps Required For EMCS equipment
will be supplied and installed by
Division 23.

.2 Wells and Control Valves Shall Be
Supplied by EMCS Contractor and Installed
by Division 23.

.3 Installation of air flow stations,
dampers, and other devices requiring
sheet metal trades to be mounted by
Division 23. Costs to be carried by
designated trade.

.3 VAV, DD, GEV, FHEV Terminal Units.

.1 Air flow probe for VAV boxes, DD boxes,
GEV boxes and FHEV to be supplied and
installed under Division 23. Air flow dp
sensors, actuators and associated
terminal unit controls to be supplied,
installed and calibrated by EMCS
contractor, Tubing from air probe to dp
sensor as well as installation and
adjustment of air flow sensors and
actuators to be the responsibility of
EMC3 contractor. Coordinate air flow
adjustments with balancing and
commissioning trades.

.4 Structural:
.1 Special steelwork as required for
installation of work.

.5 EMCS:

.1 Provide UPS power back-up at the DDC
panel for a minimum of 15 minute
uninterruptable power.

.2 Hard wiring between field control devices
and EMCS field panels.

.3 Communication wiring between EMCS field
panels and OWS's including main control
centre BECC.

.4 Trace existing contrel wiring
installation and provide updated wiring
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1.4 Personnel .1

Qualifications

1.5 Existing Conditions .1

.2
.3
PART 2 - PRODUCTS
2.1 Special Supports .1
2.2 Wiring .1
L2

schematics including additions and/or
deletions to control circuits for
approval by Departmental Representative
before commencing work.

.5 Provide power wiring from existing
emergency power panels/branches to EMCS
field panels.

.6 Provide a true on-line UPS (no power dip

when power fails) for the DDC panels and
the OWS. DDC shall monitor normal power.

Qualified supervisory personnel to:
.1 Continuously direct and monitor all work.

.2 Attend all site meetings.

Cutting and Patching: refer to Section 017300
- Execution supplemented as specified herein.

Repair all surfaces damaged during execution
of work.

Turn over te¢ Departmental Representative
existing materials removed from work not
identified for rea-use.

Structural grade steel, primed and painted
after construction and before installation.

As per reqguirements of Division 26.

For 70V and above copper conductor with
chemically cross-linked thermosetting
polyethylene insulation rated RWS0 and 600V.
Colour code to CSA 22.1.
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.3 For wiring under 70 volts use FT6 rated wiring
where wiring is not run in conduit. All other
cases use FT4 wiring.

.4 Sizes:

.1 120V Power supply: to match or exceed
breaker, size #12 minimum.

.2 Wiring for safeties/interlocks for
starters, motor control centres, to be
stranded, #14 minimum.

.3 Field wiring to digital device: #18AWG.
.4 Analog input and output: shielded #18

minimum solid copper. Wiring must be
continuous without joints.

.5 More than 4 conductors: #22 minimum solid
copper.
.5 Terminations:
.1 Terminate wires with screw terminal type

connectors sultabkle for wire size, and
number of terminations.

2.3 Conduit L1 As per requirements of Division 26.

.2 Electrical metallic tubing to CSA C22.2 83.
Flexible and liquid tight flexible metal
conduit to CSA C22.2 56. Rigid steel threaded
conduit to CSA C22.2 45.

.3 Junction and pull boxes: welded steel.
.1 Surface mounting cast FS: screw-on flat
covers.
.2 Flush mounting: covers with 25 mm minimum

exXxtensicn all round.

.4 Cabinets: sheet steel, for surface mounting,
with hinged door, latch lock, 2 keys, complete
with perforated metal mounting backboard.
Panels to be keyed alike for similar functions
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and or entire contract as approved.
.5 Cutlet boxes: 100 mm minimum, sgquare.
.6 Conduit boxes, fittings:

.1 Bushings and connectors: with nyleon
insulated throats.

.2 With push pennies to prevent entry of
foreign materials.

.7 Fittings for rigid cenduit:

.1 Ceouplings and fittings: threaded type
steel.

.2 Double locknuts and insulated bushings:
use on sheet metal boxes.

.3 Use factory "ells" where 90 degree bends
required for 25 mm and larger conduits.

.8 Fittings for thin wall conduit:
.1 Connectors and couplings: steel, set
screw type. )

2.4 Wiring Devices, .1 Conform to CSA.
Cover Plates

.2 Receptacles:
.1 Duplex: CSA type 5-15R.
.2 Single:; CSA type 5-15R.

.3 Cover plates and blank plates: finish to
match other plates in area.

2.5 Supports for .1 Solid masonry, tile and plastic surfaces: lead
Conduit, Fastenings, anchors or nylon shields.
Equipment

.1 Heollow masonry walls, suspended drywall

ceilings: toggle bolts.

.2 Exposed conduits or cables:
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.3
PART 3 - EXECUTION
3.1 Installation .1
3.2 Supports .1
3.3 Electrical

General

.1 50 mm diameter and smaller: one-hole
steel straps.

.2 Larger than 50 mm diameter: two-hole
steel straps.

Suspended support systems:

.1 Individual cable or conduit runs: support
with 6 mm diameter threaded rods and
suppert clips.

.2 Two or more suspended cables or conduits:
support channels supported by 6 mm
diameter threaded rod hangers.

Install eguipment, components so that
manufacturer's and CSA labels are visible and
legible after commissioning is complete.

Install special supports as required and as
indicated.

Do complete installation in accordance with
requirements of: :

.1 Division 26, this specification.

.2 Csa 22.1 Canadian Electrical Code.

.3 ANSI/NFERA 70.

.4 ANST C2.

Fully enclose or properly guard electrical
wiring, terminal blocks, high voltage above 70

V contacts and mark to prevent accidental
injury.

Do underground installation to CAN/CSA C22.3
No.7, except where otherwise specified.
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3.4 Conduit System

.10

.11

.12

.13

Conform to manufacturer's recommendations for
storage, handling and installation.

Check factory connections and joints. Tighten
where necessary Lo ensure continuity.

Install electrical eguipment between 1000 and
2000 mm above finished floor wherever possiblie
and adjacent to related equipment.

Protect exposed live equipment such as panel,
mains, outlet wiring during construction for
personnel safety.

Shield and mark live parts "LIVE 120 VOLTS" or
other appropriate voltage.

Install conduits, and sleeves prior t¢ pouring
of concrete.

Holes through exterior wall and roofs: flash
and make weatherproof,

Make necessary arrangements for cutting of
chases, drilling holes and other structural
work required to install electrical conduit,
cable, pull boxes, outlet boxes.

Install cables, conduits and fittings which
are to be embedded or plastered over, neatly
and closely to building structure to minimize
furring.

Remcve all existing abandoned control wires and
cenduits in the space.

Communication wiring shall be installed in
conduits. Provide complete conduit system to
link Building Contrellers to BECC. Conduit
sizes to suit wiring requirements and to allow
for future expansion capabilities specified
for systems. Maximum conduit £ill not to
exceed 40%. Design drawings do not show
conduit layout. Plenum rated cable located in
concealed alr plenum ceiling is not in
conduits.

Install conduits parallel or perpendicular to
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building lines, to conserve headroom and to
minimize interference.

.3 Do not run exposed conduits in normally
occupied spaces unless .otherwise indicated or
unless impossible to do otherwise. Cbtain
approval from Departmental Representative
before starting such work. Provide complete
conduit system to link field panels and
devices with main control centre. Conduilt size
to match conducters plus future expansion
capabilities as specified.

.4 Locate conduits at least 150 mm from parallel
steam or hot water pipes and at least 50 mm at
CrOosSsSovers.

.5 Bend conduit so that diameter is reduced by

less than 1/10th original diameter.

.6 Field thread on rigid conduit to be of
sufficient length to draw conduits up tight.

.7 Limit conduit length between pull boxes to
less than 30 m.

.8 Use conduit outlet boxes for conduit up to 32
mm diameter and pull boxes for larger sizes.

.9 Fastenings and supports for conduits, cables,
and equipment:
.1 Provide metal brackets, frames, hangers,

clamps and related types of support
structures as indicated and as required
to support cable and conduit runs.

.2 Provide adequate support for raceways and
cables, sloped vertically to eguipment.

.3 Use supports or eguipment installed by
other trades for conduit, cable and
raceway supports only after written
approval from Departmental
Representative.

.10 Install polypropylene fish cord in empty
conduits for future use.

.11 Where conduits become blocked, remove and
replace blocked sections.

.12 Pass conduits through structural members only
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after receipt of Departmental Representative's
written approval.

.13 Conduits may be run in flanged portion of
structural steel.

.14 Group conduits wherever possible on suspended
or surface channels.

.15 Pull boxes: \
.1 Install in inconspicuous but accessible

locations.

.2 ' Bupport boxes independently of connecting
conduits.

.3 Fill boxes with paper or foam to prevent
entry of construction material.

.4 Provide correct size of openings.
Reducing washers not permitted.

.5 Mark location o¢f pull boxes on record
drawings.

.6 Identify AC power junction boxes, by
panel and g¢ircuit breaker.

.16 Instzll terminal blocks or strips indicated in
cabinets to Section 260000,

.17 1Instzll bonding conductor for 120 wvolt and
above in conduit.

3.6 Tests .1 General:

.1 Perform following tests in addition to
tests specified Section 230903 - EMCS:
Commissioning.

.2 Give 14 days written notice of intention
to test.

.3 Conduct in presence of Departmental
Representative and authority having
jurisdiction.

.4 Conceal work only after tests

satisfactorily completed.

.5 Report results of tests to Departmental
Representative in writing.
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.6 Preliminary tests:

.1

Conduct as directed to verify
compliance with specified
requirements.

Make needed changes, adjustments,
replacements.

Insulation resistance tests:

.1

Megger all circuits, feeders,
equipment for 120 - 600V with
1000V instrument. Resistance
to ground to be more than
required by Code before
energizing.

Test insulation between
conductors and ground,
efficiency of grounding system
to satisfaction of
Departmental Representative
and authority having
jurisdiction.

3.7 Identification .1 Refer to Section 230906 - EMCS:Identification.
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PART 1 - GENERAL

1.1 General .1 The control sequences contain a general
description of the intent of the operation of
the systems to be controlled. The Contractor
shall review individual systems to ensure
equipment and life safety interlocks are not
overridden.

.2 The relationships between the points, systems
and building are described in the control
sequences.

.3 Review with the Departmental Representative

during the shop drawing stage to finalize the
control sequences for each system.

PART 2 - PRCDUCTS .1 Not used.

PART 3 - EXECUTION

3.1 General Site L1 Provide database for all hardware points listed
requirements for system operation to meet specification
operating sequences.

.2 Contractor shall review existing control
systems and determine necessary extent of work
to satisfy design intent.

.3 Contractor shall be responsible for supply,
installation and commissioning a complete fully
functional DDC system including to provide all
required components, relays, transformers, EP
switches, and control devices to interface and
control of existing control equipment and
devices,

.4 Upgrade existing DDC programming and graphics
to make functional the revised lab exhaust fans
LEF-1 through LEF-3 and the new lab exhaust
fans LEF-4 through LEF-6.
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PART 4 - CONTRCL
SEQUENCES

4.1 Existing HVAC .1
Contreols (Existing
Control Sequence)

4.2 General .1
Laboratory Mode
Control

Refer to the existing HVAC Control Sequence in
Appendix B.

The laboratory systems will operate in either the
UNOCCUPIED, OQCCUPIED, FUME HOOD OVERRIDE, OCCUPIED
CVERRIDE or UNCCCUPIED OVERRIDE modes on a
programmed time schedule. The schedule 1s to be on
a 7 day, 24 hour format and is to be operator
adjustable on an hourly basis. The time schedules
are set by PARC as per individual occupancy
requirements. The new fume hcod (NIC) will follow
the same controls sequence as the existing. Refer
to the existing HVAC Control Sequence and also the
Laboratory Fume Hood Airflow Contrel Seguences of
Operation in Appendix B. The sequences below
provide further detail.

.1 QCCUPIED Mode

.1 The OCCUPIED mode shall be defined as
the use of the occupancy pushbutton on
the room temperature sensor. The air
supply to each lab space will be set to
the specified maximum flow value and the
supply temperature will modulate tTo
satisfy the space temperature set point.
All supply systems will be enasbled only
after the exhaust system has been
enabled. A space temperature dead band
is provided that is to be operator
adjustable. The occupied mode shall be
enabled upon the activation of the
occupancy butten.

2 The general exhaust beox shall be set to
exhaust 23 1/s or 10% more total exhaust
air than is being supplied {(whichever is
the larger amount) during the OCCUPIED
mode. Note that exact air flow
differentials shall be determined during
commissioning of the control systems.

.2 UNOCCUPIED Mode

.1 The air supply to each space shall be
limited to the specified minimum value.
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A space temperature dead band is
provided that is to be operator
adjustakble.

The general exhaust box shall be set to
exhaust 23 1/s or 10% (whichever is the
larger amount) more total exhaust air
than 1s being supplied.

The supply system should be reset down
to minimum first before the exhaust air
system be reset to minimum.

-3 UNOCCUPIED OVERRIDE

.1

Enabling the occupancy switch (the
occupancy/unoccupied switch shall be
supplied and installed by control
contractor, modify existing fan on/off
switch at each fume hood to be the
occupancy/unoccupied switch if existing
switches are suitable) shall override
the system during the scheduled
uncccupied periocd. This will be referred
Lo as the UNOCCUPIED OVERRIDE. The
system will switch to operate in the
OCCUPIED mecde. When the occupancy switch
is pushed to Uncccupied then, the system
will revert back to the UNOCCUPIED mode-
of operation.

The general exhaust box shall be set to
exhaust 10% more air than is being
supplied during the UNQOCCUPIED OVERRIDE.,

.4 OCCUPIED OVERRIDE

.1

Operating the unoccupied switch shall
override the system during the scheduled
cccupied period. This will be referred
to as the OCCUPIED OVERRIDE mode (as
fume hoocd is cff). The supply system
will cperate to vary supply air flow
from minimum to maximum to maintain the
space temperature set point.

The general exhaust box shall be varied
according te the supply air and to
exhaust 10% more air than is being
supplied.

.5 FUME HOOD OVERRIDE

.1

Fume hcoods shall be activated by a local
emergency switch (supplied by the fume
hood ceontrel medule manufacturer) and
shall override the air supply to the
maxXimum scheduled airflow wvalue. The
FUME HOOD OVERRIDE shall cperate
regardless of the present system mode.
If the system is operating in the
OCCUPIED OVERRIDE mcde and the FUME HOOD



Lab Exhaust System Alteratiocn Section 230993
Summerland, BC EMCS Site Requirements, Applications
Project R.018287.001 & Systems Sequence of Operation Page 4

OVERRIDE is engaged, the FUME HOGD
OVERRIDE mode will have precedence.

.2 FUME HOOD OVERRIDE mode shall override
all prior exhaust settings.

4.3 Air Terminal .1 Laboratory ATE Fume Hood Units (FHEV)
Exhaust Units ATE {(FHEV .1 The existing laboratory fume hoods will
and GEV) remain and the existing fume hood exhaust

terminals (FHEV Valves) shall remain. The
new FHEV (NIC) shall be equipped with a
new DDC fume hood control module which
will operate the unit as outlined in the
control sequences. The FHEV valves shall
be located in the Penthouse mezzanine
(unless otherwise specified on the
drawings) and wired down to the control
module located at each existing laboratory
fume hood using new electrical EMT
conduits.

.2 The contreols contractor is responsible for
the wiring of the fume hood control signal
to the new FHEV valve as well as the
mounting and wiring of the control module
to each new fume hood. The fume hood
control module shall provide dry contact
status points for interface to a local DDC
controller for emergency conditions and
future sash position. In addition, the
fume hood control meodule shall provide a 0
— 10vde signal for fume hood air volume.

.3 The controls contractor is responsible for
re-commissioning the existing FHEVs to
verify proper controlled operation.
Coordinate with the balancing and
commissiconing agent for adjusting the
exhaust air rates.

.2 Laboratory General Exhaust Units (GEV)

.1 The existing GEVs have variable volume of
exhaust air in order t¢ maintain the
amount of exhaust air 10% more than the
total supply air to the labs space. All
GEV boxes are tied in and controlled via
the lab DDC system.

.2 Similar to the FHEVs, the controls
contractor is responsible for re-
commissioning the GEVs to verify proper
controlled operation. Coordinate with the
balancing and commissioning agent for
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adjusting the exhaust air rates.

.3 The existing GEVs are currently connected
to the exhaust system served by lab
exhaust fans LEF-1, 2, and 3. Update the
programming assoclating the GEVs with the
existing lab exhaust fans to reflect
assoclation with new lab exhaust fans LEF-
4, 5, and 6. Note phasing of
disconnecting the general return and
general exhaust risers from LEF-1, 2, and
3 and connecting to new fans LEF-4, 5, and
6.

4.4 Laboratory Exhaust .1 Refer to the existing automatic Control

Fans LEF-1, 2, 3 Normal Sequence in Appendixz B. The existing controls
Operation {Integration sequence will remain largely unchanged with
with Existing Control revisions as noted below.

Sequence)

.2 Existing laboratory exhaust fans LEF 1, 2 and 3
- Normal operation

L1 Existing duct static pressure senscrs at
the general exhaust and general return
ducts are currently used to modulate the
control dampers mounted on LEF-1, 2, and
3. Disable the points as control will be
asscciated with new lab exhaust fans LEF-
4, 5, and 6. Close the dampers at the
existing lab exhaust fan plenum.

.2 An existing hard wired pressure senscr in
the LEF plenum and one in each of the
general exhaust and general return ducts
currently will shut deown all the existing
LEFs, whenever the pressure in the LEF
plenum exceeds 1250 Pa or the pressure in
either of the exhaust ducts exceeds 950
Pa. Rewire the duct mounted pressure
sensors such that they are no longer
associated with LEF-1, 2, and 3, but are
associated with new fans LEF-4, 5, and 6.

Note phasing of disconnecting the general
return and general exhaust risers from
LEF-1, 2, and 3 and connecting to new fans
LEF-4, 5, and 6. Each of the 3 pressure
switches have their own manual reset
button and indicating light located on the
exterior of the DDC panel enclosure
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contrelling the LEFs. Relocate the
switches for the duct sensors from the
existing LEF control panel and mount the
switches at the control panel for the new
LEFs.

.3 Presently all three existing LEF fans run
full speed with no bypass air to meet
demand. After the system alteration, one
fan is expected to run at a time with the
remaining two fans on standby. Revised
static pressure set point is expected to
be 750Pa and shall be optimized during the
commissioning process. The fan shall be
controlled by the associated variable
speed drive (VFD) in order to maintain the
static pressure and the fan discharge
velocity at a minimum of 3000 FPM (no
change). When the discharge velocity is
less than 3000 FPM, the existing outdoor
air by-pass damper shall be modulated to
open to provide make-up air to the fan.

In the event that two fans are required to
run, the associated VFD shall regulate
each fan to the same speed.

.4 The duty fan shall be duty cycled with the
standby fans on a two week (adjustable)
cycle. The isolation damper of the stand-by
fans shall be normally closed. Upon scheduled
changeover or in the event of a failure of one
of the LEFs, the isolation damper of {he
stand-by fan shall open, and the stand-by fan
shzll be enabled. The fan shall be
controlled by the associated VFD and the
by-pass damper modulated as described above.

.5 While one fan is running and the load on
the fan requires the fan to reach 20%
(adjustable) speed, then a second fan
shall be started as per regular startup
sequence and the associated VFDs shall
regulate each fan to the same speed.
Similarly, as the load on a pair of fans
requires the fans to reach 35%
{adjustable) speed, then one fan shall be
commanded off and its isolation damper
commanded closed. Optimum speed settings
for starting/stopping a second fan shall
be determined through the commissioning
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.6 The duty fan(s) shall be duty cycled with
the standby fan(s) on a two week
{adjustable) cycle.

.3 Refer to the existing low tempeérature freeze

alarm shut down; cocrdinate operation of LEF 4,
5 and 6.

4.5 Laboratory Exhaust .1 New laboratory exhaust fans LEF 4, 5 and 6 -

Fans LEF-4, 5, 6 Normal Normal operation

Operation (Integration

with Existing Control .1 On initial start-up, restart due to power
Seguence) failure or return to normal power, see

seguences Automatic startup below.

.2 Provide a discharge velocity sensor for
each of the LEF fans. The velocity sensor
will provide an input to the DDC system
which in turn will modulate the outdoor
alr damper in the exhaust duct plenum near
the new LEFs, to maintain a minimum
velocity of 3000 FPM.

.3 Existing duct static pressure sensors at
the general exhaust and general return
ducts shall modulate the new associated
control dampers maintain the duct static
pressure at -450 Pa (adjustable) in the
west side generzl exhaust ducting and -725
Pa (adjustable) in the east side general
return ducting. Set fan plenum static
pressure initially to 750Pa and optimize
such that the general return control
damper ({(the more restrictive duct main)
remains 100% open during normal operation
while satisfying the lab exhaust demand.

.4 Provide a hard wired pressure sensor in
the new LEF plenum. Rewire the existing
pressure sensor in each of the general
exhaust and general return ducts to shut
down all the new LEFs, whenever the
pressure in the LEF plenum exceeds 1250 Pa
or the pressure in either of the exhaust
ducts exceeds 950 Pa. Provide each of the
3 pressure switches with their own manual
reset button and indicating light located
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on the exterior of the DDC panel enclosure
controlling the LEFs. The indicating
light will iliuminate indicating which
pressure switch has tripped and its
assocliated manual reset button must be
pressed before the LEFs will re-start.

.5 Only two of the new LEFs are to run at a
time with the remaining fan on standby.
The fans shall be controlled by their
assocliated variable speed drive (VFD): in
order to maintain the static pressure and
the fan discharge velocity at a minimum of
3000 FPM. When the discharge velocity is
less than 3000 FPM, the ocutdoor air by-
pass damper shall be modulated to open to
provide make-up air to the fans. The
associated VFDs shall regulate each fan to
the same speed.

.6 While two fans are running and the load on
the fans requires the fans to reach 35%
{adjustable) speed, then one fan shall be
commanded off and its isolation damper
commanded closed. Similarly, as the load
on one fan reguires the fan to reach 90%
{adjustable) speed, then a second fan
shall be started as per regular startup
sequence and the associated VFDs shall
regulate each fan to the same speed.
Optimum speed settings for
starting/stopping a second fan shall be
determined through the commissioning
process.

.7 The duty fans shall be duty cycled with
the standby fans on a two week
(adjustable) cycle. The isolation dampers
of the stand-by fan shall be normally closed.
Upon scheduled changeover or in the event of a
failure of one of the LEFs, the isclation
damper of the stand-by fan shall open, and the
stand-by fan shall be enabled. The by-pass
damper modulates to cpen as needed to maintain
internal exhaust duct static pressure.

.8 Upon any fan failure, the DDC system will
generate an alarm at the terminal.

.9 The DDC system monitors the HAND/OFF/AUTC
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4.6 Emergency Shutdown
and Autcmatic Restart
(Integration with
Existing Control
Sequence)

.1

switches for all the 3 new LEFs. The DDC
system is sent a signal when the
HAND/OFF/RAUTO switch is in the AUTO
position.

.10 An LEF VFD can be operated in by-pass mode
by either operating (turning) the
associated by-pass switch on the VED to
the ON position, or by manually turning
the associated DDC control point ON.

.11 Provide current sensors installed on each
of the new LEF motors to provide operating
feed back to the DDC system. This will
allow monitoring of the LEFs when in by-
pass mode and normal operating mode.

Refer to the existing low temperature freeze
alarm shut down; coordinate operation of LEF-1,
2 and 3.

Refer to the existing automatic re-start
sequence in Appendix B. The re-start follows
power outage, restoration ¢f normal power, and
any incidental shutdown.

Automatic start up

L Laboratory AHUs: re-start.

.2 Laboratory fume hood exhaust fans LEF-1,
2, and 3: re-starts (per the existing
control sequence).

.3 Laboratory general exhaust and general
return fans LEF-4, 5, and 6 re-start with
the laboratory fume exhaust fans, in a
comparable sequence:

.1 On a loss of building power or return
to normal power, the DDC system turns
off the control points for AHU-1 to
13 and 211 of the LEFs.

.2 After 20 sec. on a loss of bullding
power cor return to normal power, the
DDC system enables AHU-3 to operate.

.3 After 60 sec. on a loss of building
power or return to normal power, the
DDC system enables AHU-4 to operate.
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.4 After 90 sec. on a loss of building
power or return to nermal power, the
DDC system enables AHU-6, 10, 13 to
operate.

.5 After 120 sec. on a less of building
power or return to normal power, the
DDC system enables AHU-1, 2, 5, 7 to
operate.

.6 After 300 sec (5 min.), the DDC
system enables AHU-9 and AHU-11 to
operate.

L7 If BRHU-9 and AHU-11 have been
operating for 30 sec., the DDC system
enables the LEF 1, 2 and 3 fans (only
the one or twe duty fans start) and
they are ramped up to their minimum
speed of 66%. The bypass damper is
modulated as required. 10 seconds
later, the DDC system enables the
LEF 4, 5 and & fans {only the two
duty fans start) with a 10 second
delay between each and they are
ramped up to their minimum speed of
66%. The bypass damper is modulated
as required.

.8 If AHU-9 and AHU-11 have been
operating for 60 sec., the DDC system
enables AHU-8 and AHU-12 and the
operating LEFs {1 toc 6) fans are
allowed to reach their maximum speed.
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Secticn 230994

EMCS Point Schedules

Page 1

PART 1 - GENERAL

1.1 Related Sections

1.2 General

.10

.11

12

Section 230900 - EMCS General Reguirement.

Section 230901 - EMCS: Shop Drawings, Product
Data and Review Process.

Section 230902 EMCS: Start-up and Checkout.

Section 230903 EMCS: Commissioning.

Section 230904
Documents.

EMCS5: Project Record

Section 230905

EMCS: Training.

Section 230905 EMCS: Identification.

Section 230915 - EMCS: Building Controller
Family of Controllers.

Section 230913 EMCS: Field Contreol Devices.

Section 230983

EMCS: Field Installation.

Section 230993

EMCS: System Documentation.

Section 018100 - Commissioning General
Requirements

A point is a specific software address which
is resident in the DDC controller and which is
identified with a particular field sensor,
instrument or sensor.

The point schedule contains a general list and
description of the points to be connected. The
contractor shall examine the point schedule
and ensure that all points required to make
the described control sequences work are
provided whether included in the point
schedule or not.

The relationships between the points, systems
and building are described in the control
sequences section 230993.
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Section 230994
EMCS Point Schedulas
Page 2

.4
.5
PART 2 - PRODUCTS .1
PART 3 — EXECUTION
3.1 Installation .1
.2

Consult with the Departmental Representative
during the shop drawing stages to finalize the
physical terminal address of each point within
the controllers.

Contractor shall allow 3% additional control
points which are not indicated in this section
into the tender price for the new exhaust fan
control panels.

NOT USED

Refer to the attached Point Schedule.

Provide all reguired control points to perform
the control sequences specified in section
230993, and to provide a fully operational,
Ffunctional, tested and commissioned DDC
system.



130t abed

SdG [2Na[msS e eq) 55E1- A0 Wnusld BHeuxd GE

SdJ0 |gna[ms3 JodWE] JS5R] LATIaY [ERUSS) Qe

S0 |3Na|msS WET] 195 BNeyK] (€295 QE |

1EUDTS ADL-0 0| JWEDZP | Wied 195 (oRsald NEIG WaIeAS) om

1d5 | | (oxms01g N|ELS VISTSAG) 9

‘NOWWOD)

S4a (310 IMs3 1SdWEQ UGNPES| UE] BNELE ge

13 SMElS ved Bnews) g2

1d8 Bmssald MES UCKNS UE ISIELX g ||

AdA ARo0iB, SIZZ0N @BIEUZSIQ LB, BNEURT G |

3 ssedkg 20Q VI ved SnERg 4e |

XNy ssedig U] UB] [SNELX] QB

XNV oFy U] BN :mn,_ BhELKS g

[E] 1950 |ENUEW OSA Ue ISNeUa g2 1

asa PPINO OSA Ue e ge

el EE] 100)d)] GOISIUBLS OSA Ue 1SNEWXE gE ]

X0V WiENY JSA Ued ISned Ge

T EL

5da J31a[ms3 TRAUUBE) UOEOS] UB ISNEL e

13 SMElS e d IShes ge ]

1ds Fanssalg HES ICIoNg Ued ISheyKg g8

AdA AW07, SIZZoN SHIRREI] Ued Bhews e

FE] ‘Seeaig D Ul UP J e O]

XY ssediyu) Ugy el ge |

2Ny Oy U JON LB ISNEX] G ]

3 1958 [ENUEW (SA UBd ISNEpG QB |

asa nding gg Ued e gF

HO | ¥3 o0id] dOISAIRIS OSA LB 1SNELG qe]

XN WIEN S/ Ued SNEVKE GE

[EER

544|310 |MS3 1] WB() UORBIOS) UE ] [SNELX] GE |

19 STEIS LEd [SeLxg e |

1dS 2INSHald MEIS UCKING LB ISNEUC] QE |

AdA RimoRa SizzoN PRIBESI] U ISned 0E ]

u3 SRedh SO0 Ul U B Qe

XNy SSedAg ) upd snetd Qe

XNy GINY U] N UBd snexd el

EE] 1959 [ENUEW OSA UB 1SNEw e

ash IO SA Ve Toneuxd Ge

¥0 (3 oI JHOIS/AVEIS OSA Ve ISnewxd Qe

OV WIENY OSA UE ISNEURT QE

[ EER

U 1ANOUXS G M|

‘umiuw e se suiod nuod pue Suloyuow SUMCRc) S| SO
Wa uBiEap 1231 0 0fRq Pa1sY Siod [anuos pue Bulopciy
0} usippe Ul BuwwerBoxd pue AlempauEy Aue Jo; ANDIE 0] 51 ITTRILOD SIORU0D

S ST qe
OVAH|

| _tno [ mt oVl NoLYDOT| RECTAll NOI1JI¥D53a

SINGWWOD| INSOTVNY_| TWAIOKE | EliF] ANIOd] ANIG ANIOd] _on]|
418171 SINIOd
NOLLVIS SNRNSVAN MO DINGRILOTTS  SW4|
UCENIS AINYINIDO WOCRI foe-] HIUMS GN3 ms3
NOULYLS A1 S¥D 549 DANCYLITTI DNILYINOOKW HOLWILIIDV 3ATWA. IWA {IIAL L3N PdWSL dNS "MOT4 NOIIVLS ASH3NT bx]
HALUWSNWVRIL INRYHNG 12 YILUASNVEL TUNSSRS DLVIS 145 AVIRI DHIDTN3 3|
HOLYIHONI 13437 HNOSWELIN 51 HOENIS HOLD31 30 INOHS as HOSNTS FUNLWE34WEL 1300 £10]
LAY "LOVINOD AHQ) 1DVLNGD AMYTIRINY xnv AV AH DINCHITITT HOLLISOD QML BOIVNLDY §3dWvO A
A A HOSNZ S ALQINAH ONY SHNLYEISAE 1L WO SHYIH HOSNTS "1410 DUINSSTikd HO RUTLUNSKYHL TINSSTad MMINTIITI 0 L)
19VINOD AT 20 HOSNIS FHNLVHILNG L WO s (WVROTIS TMUSOK] KRUISTI UGV 50
HOSNIS ALTIANH #000LNO 5HO HOGNIS AZNVANDIO0 WO SO ARCH1DTT INIEWINOCHN BOLWNLDY YNV IN|
HOSNIS TUALVAANAL TTIM sun HOLIMS FUNSS T Msd HOSNIS AUCINMH 1300 SHO
YILINHILYM W HOSNIS FUNLVAIIINAL MOCALNG 510 HOSNIS INRRIND ¥
NOIIWLS DNRINSYIW MO 3LV Sim HILUNSNYREL DT N08 AVA L1am o fiom|
HIRULAMS LIV LNOD MOONTM M HOSNIS ALKIIANH SH VY SO HY E-EL
ANCHLITT NOILISO GMI HOIWLIY JATYA 1LY HOITMS M7 Msd 10vINOD Ay XY
JARG AININDFIE ITEVRIVA osA v NCYLVIS MO 154 HOSNIS TYNLVHIGNIL LOMK) SNIOVAZAY 51V

AL UMSHYHL TENSSRA ALDGTIA 1dA NOILDT G TTITH 54
(N¥BOITI IN LSO} NOLISOd JIATVA SdA BdAL 3AHAG|
QCLE-969 V] GO0E-963 Hd
bl YR ESA T'E HIANOINYAJ
anaseing sur ] mmang . me [} ainary 1517 51N 200 g annun 0Lk

ONLLINSNOD J31NVLS




Lab Exhaust System Alteration- Points List

Description

[Device

|AC |Al |DO|DI {Remarks

A Typical Lab with One FH, One DD box and One GE box (Typical of 1)

Dual Duct Box/Fumehood/GEV

B-AAC (Existing)

DD Box (Existing)

Cold Deck Damper - Open/Close

2 floating pt modulation

Total Airflow

Hot Deck Damper - Openi/Close

2 floating pt modulation

Airflow Common

Supply Air Temperature

Hot Deck Airflow

virtual point

Fume hood (New)

Occupied/Unoccupied

1 Indicates to Phoenix if room is occupied.

Sash Paosition (future)

supplied by fumehood

Fume cfw discreet Dry contacts to indicate
1 |if sash is open

Phoenix Alarm

Fume c/w discreet Dry contacts to indicate
1 |if emergency

Phoenix Airflow 1

GE Box {Existing)

Damper - Open/close 2°

Airflow 1

Space Temperature Existing
Space temperature 1 . |Existing
Setpoint Adjustment 1 Existing
Qcecupied/Unoccupied 1_|Existing

Rooms:

Rm 4161 (NIC)

8/15/2013230994_points_list.xls
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Part 1 General
1.1 SUMMARY
.1 Section Includes:
.1 Materials and installation for piping, wvalves and

fittings for gas fired eguipment.

.2 Related Sections:

.1 Section 01 33 00
.2 Section Q1 45 00
.3 Section 01 35 50
4 Section 01 78 00

Submittal Procedures.

Quality Control.

Waste Management and Disposal.
Closeout Submittals.

1

[

1.2 REFERENCES

.1 American Society of Mechanical Engineers (ASME)

.1 ASME B16.5-09, Pipe Flanges and Flanged Fittings.

.2 ASME B16.18-12, Cast Copper Alloy Solder Joint
Pressure Fittings.

.3 ASME Bl16.22-12, Wrought Copper and Copper Alloy
Sclder—-Joint Pressure Fittings.

.4 ASME B18.2.1-10, Sguare and Hex Bolts and Screws Inch
Series.

.2 American Society for Testing and Materials International
{ASTM)

.1 ASTM A47/A47M-99{2009), Standard Specification for
Ferritic Malleable Iron Castings.

.2 ASTM A53/A53M-12, Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc Coated, Welded and
Seamless.

.3 ASTM B75M-11, Standard Specification for Seamless
Copper Tube Metric.

.4 ASTM B837-10, Standard Specification for Seamless
Copper Tube for Natural Gas and Liquefied Petroleum
(LP) Gas Fuel DPistribution Systems.

.3 Canadian Standards Association (CSA International)
.1 CSA W47.1-09, Certification of Companies for Fusion
Welding of Steel.
.4 Canadian Standards Assoclation (C3SA)/Canadian Gas
Association (CGR)
.1 CAN/CSA B149.1-10, Natural Gas and Propane
Installation Code.
.2 CAN/CSA B149,2-10, Propane Storage and Handling Code.

.5 Health Canada/Workplace Hazardous Materials Information
System (WHMIS)
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Part 2

.1 Material Safety Data Sheets (MSDS).

SUBMITTALS

submittals in accordance with Section 01 33 00 - Submittal
Procedures.

Test Reports: submit certified test reports from approved
independent testing laboratories indicating compliance with
specifications for specified performance characteristics and
physical properties.

Certificates: submit certificates signed by manufacturer
certifying that materials comply with specified performance
characteristics and physical properties.

Instructicns: submit manufacturer's installation
instructions.

¢

Closeout Submittals: submit maintenance and engineering data
for incorporation into manual specified in Section 01 78 00
- Closeout Submittals.

QUALITY ASSURANCE
Health and Safety:

.1 Do construction occupational health and safety in
accordance with Section 01 70 50 - Health and Safety.
DELIVERY, STORAGE AND HANDLING

Waste Management and Disposal:

.1 Separate waste materials for reuse and recycling in
accordance with Section 0l 35 50 - Waste Management
and Disposal.

.2 Remove from site and dispose of packaging materials at
appropriate recycling facilities.
.3 Collect and separate for disposal paper, plastic,

polystyrene and corrugated cardboard packaging
material in appropriate on-site bins for recycling in
accordance with Waste Management Plan (WMP).

.4 Separate for reuse and recycling and place in

designated containers Steel, Metal and Plastic waste
in accordance with Waste Management Plan (WMP).

.5 Divert unused metal materials from landfill to metal
recycling facility as approved by Departmental
Representative.

Products

PIPE

Steel pipe: to ASTM AS53/A53M, Schedule 40, seamless as
follows:
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.1 NPS 1/2 to 2, screwed.
.2 Copper tube: to ASTM B837.

2.2 JOINTiNG MATERIAL
.1 Screwed fittings: pulverized lead paste.
.2 Welded fittings: to CSA W47.1.
.3 Flange gaskets: nonmetallic flat.
.4 Brazing: to ASTM B837.

2.3 FITTINGS

.1 Steel pipe fittings, screwed, flanged or welded:

.1 Malleable iron: screwed, banded, Class 150.
.2 Steel pipe flanges and flanged fittings: to ASME
Bl6.5.

Welding: butt-welding fittings.

.4 Unions: malleable iron, brass to iron, ground seat, to
ASTM A47/R4ATM.

.5 Bolts and nuts: to ASME B18.2.1.
.6 Nipples: schedule 40, to ASTM A53/A53M.

.2 Copper pipe fittings, screwed, flanged or soldered:

L1 Cast copper fittings: to ASME B16.18.
.2 Wrought copper fittings: to ASME Bl6.22.

2.4 VALVES
.1 Provincial Code approved, lubricated plug or ball type.

Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written

recommendations or specifications, including product
technical bulletins, handling, storage and installation
instructions, and datasheet.

3.2 PIPING
.1 Install in accordance with applicable Provincial/Territorial
Codes, CAN/CSA B1l49.1, CAN/CSA Bl49.2 and supplemented as
specified.

.2 Install drip points:

.1 At low points in piping system.
.2 At connections to egquipment.
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.3 Modify, relocate, and extend existing natural gas piping for

new fume hood installation in lab 4161. Remove the existing
natural gas outlets on counter tops as noted and turn over
to Departmental Representatiwve.

VALVES
Install valves with stems upright or horizeontal unless
otherwise approved by Departmental Representative.

Install valves at branch take-offs to isolate pieces of
equipment, and as indicated.

FIELD QUALITY CONTROL

Site Tests/Inspection:

.1 Test system in accordance with CAN/CSA B149.1, CAN/CSA
B149.2 and requirements of authorities having
jurisdiction.

Obtain reports within 3 days of review and submit
immediately to Departmental Representative.

ADJUSTING

Purging: purge after pressure test in accordance with
CAN/CSA B149.1 and CAN/CSA B149.2.

Pre-Start-Up Inspections:

.1 Check vents from regulators, control valves, terminate
outside building in approved location, protected
against blockage, damage.

.2 Check gas trains, entire installation is approved by
authority having jurisdiction.
CLEANING

Cleaning: in accordance with CAN/CSA B149.1 and CAN/CSA
B149.2.

Perform cleaning operations in accerdance with
manufacturer's recommendations.,

Upon completion and verification of performance of

installation, remove surplus materials, excess materials,
rubbish, tools and equipment.

END OF SECTION



Lab Exhaust System Alteration Section 233100
Summerland, BC Ductwork - High Pressure
Project R.0182%7.001 Metallic to 2500 Pa Page 1

PART 1 - GENERAL

1.1 Related .1 Sectieon 013300 - Submittal Procedures.
Sections

.2 Section 013550 - Waste Management and Disposal.

.3 Section 233101 - Pressure Testing of Ducted Air
: Systems.

.4 This section includes the scope of work for the
laboratory fume hood exhaust system; laboratory
general exhaust system on roof, inside the
penthouse.

1.2 References .1 American Society for Testing and Materials (ASTM}

.1 ASTM A 653/A653M-11, Specification for
Steel Sheet, Zinc-Coated or Zinc-Iron Alloy
Coated by the Hot-Dip Process.

.2 ASTM A480 / A480M - 12 Standard
Specification for General Requirements for
Flat-Rolled Stainless and Heat-Resisting
Steel Plate, Sheet, and Strip

.2 Sheet Metal and Air Conditioning Contractors'
Assgciation (SMACNA}

.1 SMACNA HVAC Duct Construction Standards,
.Metal and Flexible, 2006.

.2 SMACNA HVAC Air Duct Leakage Test Manual,

2012.
1.3 Shop Drawings .1 Submit shop drawings and product data in
~and Product Data accerdance with Section 013300 - Submittal
Procedures.

.2 Indicate the following:

Sealants.

Tape.

Proprietary joints.
Fittings.

g W o
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1.4 Certification .1 Catalogue or published ratings to be those
of Ratings obtained from tests carried out by manufacturer

or independent testing agency signifying
adherence to codes and standards.

1.5 Waste .1 Separate and recycle waste materials in
Management and accordance with Section 013550 - Waste Management
Disposal and Disposal.

.2 Cellect and separate plastic, paper packaging and
corrugated cardboard in accordance with Waste
Management Plan

.3 Fold up metal banding, flatten and place in
designated area for recycling.

PART 2 - PRODUCTS

2.1 Ductwork .1 Material:

.1 Stainless Steel (A1l fume hood exhaust
ducts)

.1 ASTM A480 / Rn480M - 12 Standard
Specification for General Regquirements
for Flat-Rolled Stainless and Heat-
Resisting Steel Plate, Sheet, and
Strip,

Type 316 for all fume hood exhaust
duct and manifold located on roeof and
inside the penthouse, the rest of fume
hood exhaust duct to be Type 304.

.2 Thickness 18 gauge as minimum,
fabrication and reinforcement: to
SMACNA as indicated.

.3 Joints: to be SMACNA continuous inert
gas butt welded, tested to the SMACNA
approved leakage rate for high
pressure ducts.

.4 Ductwork rated for minimum 67 (1500
Pa) negative.

.2 Laboratory general exhaust return system.
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.1 Galvanized steel with Z90 designation

zlnc coating lock forming quality: to
ASTM A653 / AB53M - 11 Standard
Specification for Steel Sheet, Zinc-
Coated (Galvanized) c¢r Zinc-Iron
Alloy-Coated (Galvannealed) by the
Hot~-Dip Process.

.2 Thickness: to SMACNA standards.

.3 Joints: to SMACNA standards, tested to
the SMACNA approved leakage rate.

.4 Ductwork rated for minimum &”WC
(1500 Pa}) negative.

.2 Construction - round:
1 Ducts: factory fabricated, spiral wound,
with matching fittings and specials to
SMACNA.

.2 Transverse joints up to 900 mm: slip type
with tape and sealants.

.3 Transverse joints over 900 mm: Vanstone.
.4 Fittings:

.1 Elbows: smooth radius. Centreline
radius: 1.5 x diameter.

.2 Branches: conical transition with
conical branch at 45° and 45° elbow.

.3 Construction - rectangular:
.1 Ducts: teo SMACNA standards.

.2 Transverse joints: SMACNA seal Class A and
B.

.3 Fittings:

.1 Elbows: smooth radius; centreline
radius 1.5 x width of duct. No vanes.

.2 Branches: with conical branch at 45°
and 45° elbow.



Lab Exhaust System Alteration Section 233100
Summerland, BC Ductwork — High Pressure
Project R.018297.001 Metallic to 2500 Pa Page 4

.4 Firestopping:

.1 50 % 50 x 3 mm retaining angles around
duct, on both sides of fire separation.

.2 Firestopping material must not distort
duct.
2.2 Seal .1 Classification as follows:
Classification Maximum Pressure Pa SMACNA Seal Class
2500 A
1500 A
1000 A
750 B
.2 Seal classification:
.1 Class A: longitudinal seams, transverse

joints, duct wall penetrations and
connections made airtight with sealant and
tape.

.2 Class B: longitudinal seams, transverse
joints and connections made airtight with
gaskets, sealant, tape, or combination
thereof.

2.3 Sealant L 0il resistant, polymer type flame resistant high
veloecity duct sealing compound.

2.4 Tape .1 Polyvinyl treated, open weave fibre glass, 50 mm
wide.

2.5 Hangers and .1 Band hangers: use on round and oval ducts up to

Supports 500 mm diameter, of same material as duct but

next sheet metal thickness heavier than duct.

.2 Trapeze hangers: ducts over 500 mm diameter or
longest side, to SMACNA,

.3 Hangers: galvanized steel angle with galvanized
steel rods, following table:
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Duct Size Angle Size Rod Size
(rom) {rmm) (mm)
up to 750 25 x 25 x 3 6
751 to 1050 40 x 40 x 3 6
1051 to 1500 40 x 40 x 3 10
1501 to 2100 50 x 50 x 3 10
2101 to 2400 50 z 50 x 5 10
2401 and over 50 x 50 x 6 10
.4 Upper hanger attachments:
.1 For concrete: manufactured concrete
inserts.
.2 For steel joist: manufactured joist clamp
or steel plate washer.
.3 For steel beams: manufactured beam clamps:
PART 3 - EXECUTION
3.1 General .1 Supply and install in accordance with NFPA 90A,
NFPA 90B, ASHRAE, SMACNA standards.
.2 Do not break continuity of insulation wvapour
barrier with hangers or rods.
.3 Support risers in accordance with SMACNA.
.4 Install breakaway joints in ductwork on sides of
fire separation.
.5 Ensure installation of firestopping does not
disteort duct.
3.2 Hangers .1 Band hangers: install in accordance with SMACNA.
.2 Angle hangers: complete with locking nuts and
washers.
.3 Hanger spacing: as follows:
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Duct Size Spacing
(mm) (mm)
to 1500 3000
1501 and over 2500

3.3 Sealing and
Taping

3.4 Leakage Tests

Apply sealant in accordance with SMACNA and to
manufacturer's recommendations.

Bed tape in sealant and recoat with minimum of
one coat of sealant to manufacturer's

recommendations.

Reseal all the existing laboratory general
exhaust and general return ducts to air tight.

Reseal all the existing laboratory fume hood
exhaust ducts to air tight.
Refer to Section 233101 - Pressure Testing of

Ducted Air Systems.

In accordance with SMACNA HVAC Duct Leakage Test
Manual.

Perform leakage tests in sections.

Perform trial leakage tests, as instructed to
demonstrate workmanship.

Install no additional ductwork until trial tests
have been achieved.

Test section minimum of 30 m long with not less
than three branch takecffs and two 90 elbows.

Complete tests before insulation or concealment.
Test all the new/altered fume hood exhaust dust

systems. Submit test report to Departmental
Representative for review.
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1 - GENERAL

1.1 General .1

1.2 Timing .1

1.3 Exclusions .1

1.4 References .1

1.5 Test Procedures .1

Pressure test new duct components.

New and relocated ducts over 5 m in length,
forming part of a return or exhaust ductwork
system directly or indirectly connected to (lab
exhaust fans LEF-1, 2 & 3, or LEF-4, 5 & 6, fume
hood exhaust fans) to be pressure tested for
leaks.

Pressure test ducts in accordance with the system
pressure rating.

Ducts to be tested before installation of
insulation or any other form of concealments.
Test after seals have cured.

Test when ambient temperature will not aZffect

effectiveness of seals, gaskets, etc.

Flexible connections to terminal boxes.

ANSI/SMACNA 016-2012 - HVAC Air Duct Leakage Test
Manual.

Maximum lengths of ducts to be tested To be
consistent with capacity of test equipment.

Section of duct to be tested to include:
1 Fittings, branch ducts, tap-ins.

Repeat tests until specified pressures are
attained. Bear costs for repairs and repetition
to tests.

Base partial system leakage calculations on
Reference Standard.

Seal leaks that can be heard or felt, regardless
of their contribution to teotal leakage.
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1.6 Testing Agency .1 Installing Contractor.
1.7 vVerification .1 Departmental Representative to witness tests and

to verify reported results.

.2 To be certified by the same TAB agency approved
by Departmental Representative to undertake TABE
on this project.

1.8 Test .1 Testing agency to provide instruments for tests.
Instruments

.2 Test apparatus to include:

.1 Fan capable of producing required static
pressure.

.2 Duct section with calibrated orifice plate
mounted and accurately located pressure
taps.

.3 Flow measuring instrument compatible with
the orifice plate.

.4 Calibration curves for orifice plates used.

.5 Flexible duct for connecting to ductwork
under test.

.6 Smoke bombs for visual inspections.

.3 Test apparatus to be accurate to within +/- 3 %

of flow rate and pressure.

.4 Submit details of test instruments to be used to
Departmental Representative at least three months
before anticipated start date.

.5 Test instruments to be calibrated and certificate
of calibration deposited with Departmental
Representative no more than 28 days before start

of tests.
.6 Instruments to be re-calibrated every six months
thereafter.
1.9 Equipment .1 Egquipment and system components such as terminal
Leakage Tolerances boxes, duct heating Leakage: 5%.
1.10 Report Forms 1 Submit proposed report form and test report

format to Departmental Representative for
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approval at least three months before proposed
date of first series of tests. Do not start tests
until approval received in writing from
Departmental Representative.

1.11 Pressure Test 1 Prepare report of results and submit to
Reports Departmental Representative within 24 hours of
completion of tests. Include:

.1 Schematic of entire system,

.2 Schematic of section under test showing
test site.

.3 Required and achieved static pressures.

.4 Orifice differential pressure at test
sites. ‘

.5 Permissible and actual leakage flow rate
(L/s) for test sites.

.6 Witnessed certification of results.

.2 Include test reports in final TAB report.
PART 22— PRODUCTS NOT USED

PART 3- EXECUTION NOT USED
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PART 1 — GENERAL

1.1 Related .1 Section 01330 - Submittal Procedures.
Sections

.2 Section 01355 - Waste Management and Disposal.

.3 Section 15814 - Pressure Testing of Ducted Aixr
Systems.

.4 This section includes the scope of work for DD
system (from DD box discharge to alr ocutlets
only), kitchen exhaust system and general exhaust
system (Exhaust air inlet section of GEV box
only}.

1.2 References .1 American Society for Testing and Materials (ASTM)

.1 ASTM A 480/R480M-12, Standard Specification
for General Requirements for Flat-Rolled
Stainless and Heat-Resisting Steel Plate,
Sheet and Strip.

W2 ASTM A 635/R635M-09b, Standard
Specification for Steel, Sheet and Strip,
Heavy-Thickness Coils, Carbon, Hot Rolled.

.3 ASTM A 653/A653M-11, Standard Specification
for Steel Sheet, Zinc Ceoated (Galvanized}
or Zinc-Iron Alloy Coated (Galvannealed) by
the Hot-Dip Process.

.2 National Fire Protection Agency (NFPA)

.1 NFPA 90A-1Z2, Standard for the Installation
of Air Conditiconing and Ventilating
Systems.

.2 NFPA 90B-12, Standard for the Installation
of Warm Air Heating and Air Conditioning
Systems.,

.3 NFPA 91-10, Standard for Exhaust System for
Air Conveying of Vapours, Gases, Mists, and
Noncombustible Particle Solids.

.4 NFPA 96-11, Standard for Ventilation
Control and Fire Protection of Commercial
Coocking Operations.

.3 Sheet Metal and Air Condiltioning Contractors'
National Association (SMACNA)
.1 SMACNA HVAC Duct Ceonstruction Standards,
Metal and Flexible, 2006,
.2 SMACNA HVAC Air Duct Leakage Test Manual,
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2012.
1.3 Shop Drawings .1 Submit shop drawings and product data in
and Product Data accordance with Section 01330 - Submittal
Procedures.

.2 Indicate following:

.1 Sealants.

.2 Tape.

.3 Proprietary Joints.
1.4 Certificaticn .1 Catalogue or published ratings shall be those
of Ratings obtained from tests carried ocut by manufacturer

or independent testing agency signifying
adherence to codes and standards.

1.5 Waste .1 Separate and recycle waste materials in
Management and accordance with Section 01355 - Waste Management
Disposal and Disposal.

.2 Collect and separate plastic, paper packaging and
corrugated cardboard in accordance with Waste
Management Plan

.3 Fold up metal banding, flatten and place in
designated area for recycling.

PART 2 - PRODUCTS

2.1 Seal .1 Classification as focllows:
Classification Maximum Pressure Pa SMACNA Seal Class
500 C
250 C
125 C
125 Unsealed
.2 Seal classification:
.1 Class A: longitudinal seams, transverse

joints, duct wall penetrations and
connections made airtight with sealant and
tape.

.2 Class B: longitudinal seams, transverse
joints and connections made airtight with
sealant, tape or combination thereof.
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Sealant

Tape

Puct Leakage

Fittings

.3 Class C: transverse joints and connections
made air tight with gaskets sealant, tape
or combination thereof. Longitudinal seams
unsealed.

.4 Unsealed seams and joints.

Sealant: oil resistant, polymer type flame
resistant duct sealant. Temperature range of
minus 30C to plus 923C.

Tape: polyvinyl treated, open weave fiberglass
tape, 50 mm wide.

In accordance with SMACNA HVAC Duct Leakage Test
Manual.

Fabrication: to SMACNA.

Radiused elbows:

.1 Rectangular: Centreline radius: 1.5 times
width of duct.

.2 Round: Centreline radius: 1.5 times
diameter.

Mitred elbows, rectangular:

.1 To 400 mm: with single thickness turning
vanes.

.2 Over 400 mm: with double thickness turning

' vanes.

Branches:

.1 Rectangular main and branch: with 45 entry
on branch.

.2 Round main and branch: enter main duct at
45with conical connection.

.3 Provide volume control damper in branch
duct near connection to main duct.

.4 Main duct branches: with splitter damper.

Transitions:

.1 Diverging: 2C0maximum included angle.

.2 Converging: 30maximum included angle.

Offsets:

.1 Short radiused elbows as indicated.
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.7 Obstruction deflectors: maintain full cross-
sectional area. Maximum included angles: as for
transitions.
2.6 Firestopping .1 Retaining angles around duct, on both sides of

fire separation.

.2 Firestopping material and installation must not
distert duct.

2.7 Galvanized .1 Lock forming quality: to ASTM A 653, Z90 zinc
Steel coating.
.2 Thickness, fabrication and reinforcement: to
SMACNA.

.3 Joints: to SMACNA,.

2.8 Hangers and .1 Strap hangers: of same material as duct but next
Supports sheet metal thickness heavier than duct. Maximum
size duct supported by strap hanger: 500 mm.

.2 Hanger ceonfiguraticen: tc SMACNA.

.3 Hangers: galvanized steel angle with galvanized
steel rods to SMACNA following table:

Duct Size Angle Size Rod Size
(mm) (mm) (o)

up to 750 25x25x3 6

751 to 1050 40x40x3 6

1051 to 1500 40x40x3 10

1501 to 2100 50x50x3 10

2101 to 2400 50x50x5 10

2401 and over 50 x 50 x 6 10

.4 Upper hanger attachments:

.1 For concrete: manufactured concrete
inserts.

.2 For steel joist: steel plate washer.

.3 For steel beams: manufactured beam clamps:

PART 3 - EXECUTION
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3.1 General

3.2 Hangers

3.3 Watertight Duct

.1 Supply and install in accordance with NFPASOA,
NFPAS0OB, ASHRAE and SMACNA standards.

.2 Do not break continuity of insulation wvapour

"barrier with hangers or rods.

.3 Support risers in accordance with SMACNA.

.4 Install breakaway joints in ductwork on sides of
fire separation.

.5 Install proprietary manufactured flanged duct
joints in accordance with manufacturer's
instructions.

.6 Manufacture duct in lengths and diameter teo
accommodate installation of acoustic duct lining.

.1 Strap hangers: instzll in accordance with SMACNA.

.2 Angle hangers: complete with locking nuts and
washers.

.3 Hanger spacing: as follows:

Duct Size Spacing

{mm) {mm})

to 1500 3060

1501 and over 2500

.1 Provide watertight duct for:

.1 Fresh air intake.

.2 Form bottom of horizontal duct without
longitudinal seams. Weld joints of bottom and
side sheets. Seal other joints with duct sealer,

.3 Slope horizontal branch ductwork down towards
fume hoods served. Slope header ducts down toward
risers.

.4 Fit base of riser with 150 mm deep drain sump and

32 mm drain connected, with deep seal trap and
valve and discharging to open funnel drain.
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3.5 Sealing and .1 Apply sealant to outside of Jjoint to
Taping " manufacturer's recommendations.

.2 Bed tape in sealant and recoat with minimum of
one coat of sealant to manufacturers
recommendations.

3.6 Leakage Tests .1 Refer to Section 23 31 01 Pressure Testing of

Ducted Air Systems.

.2 In accordance with SMACNA HVAC Duct Leakage Test
Manual.

.3 Dc leazkage tests in sections.

.4 Make trial leakage tests as instructed to
demonstrate workmanship.

.5 Do not install additional ductwork until trial
test has been passed.

.6 Test section minimum of 30 m long with not less
than three branch takeoffs and two 90 degrees
elbows.

T Complete test before performance insulaticn or

concealment Work.
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PART 1 — GENERAL

1.1 Related
Sections

1.2 References

1.3 Product Data

1.4 Certification
of Ratings

1.5 Waste
Management and
Disposal

PART 2 — PRODUCTS

2.1 General

Section 013300 - Submittal Procedures.

Secticn 013550 - Waste Management and Disposal.

Sheet Metal and Air Conditioning Contractors'

National Association (SMACNA)

.1 SMACNA - HVAC Duct Construction Standards -
Metal and Flexible, 2006.

Submit product data in accordance with Section

013300 - Submittal Procedures.

Indicate the following:

Flexible connections.

Duct access doors.

Turning vanes.
Instrument test ports.

= W N

Catalogue or published ratings to ke those
obtained from tests carried cut by manufacturer
or independent testing agency signifying
adherence to codes and standards.

Separate and recycle waste materials in
accordance with Section 013550 - Waste Management
and Disposal.

Collect and separate plastic, paper packaging and
corrugated cardboard in accordance with Waste
Management Plan

Fold up metal banding, flatten and place in
designated area for recycling.

Manufacture in accordance with SMACNA - HVAC Dbuct
Construction Standards.
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2.2 Flexible
Connections

2.3 Access Doors in
Ducts

2.4 Turning Vanes

2.5 Instrument Test

Frame: galvanized sheet metal frame 2 mm thick
with fabric clenched by means of double locked
seams.

Material:

.1 Fire resistant, self extinguishing,
neoprene coated glass fabric, temperature
rated at minus 40C to plus 20C, density of
1.3 kg/m?.

Non—-insulated ducts: sandwich construction of
same material as duct, one sheet metal thickness
heavier, minimum 0.6 mm thick complete with sheet
metal angle frame.

Insulated ducts: sandwich construction of same
material as duct, one sheet metal thickness
heavier, minimum 0.6 mm thick complete with sheet
metal angle frame and 25 mm thick rigid glass
fibre insulation.

Gaskets: neoprene.

Hardware:

.1 Up to 300 x 300 mm: two sash locks complete
with safety chain.

.2 301 to 450 mm: four sash locks complete
with safety chain.

.3 451 to 1000 mm: piano hinge and minimum two
sash locks.

.4 Doors over 1000 mm: piano hinge and two
handles operable from both sides.

.5 Hold open devices.

Factory or sheop fabricated single thickness (with
trailing edge), to recommendations of SMACNA and
as indicated.

1.6 mm thick steel zinc plated after manufacture.

Cam lock handles with neoprene expansion plug and
handle chain.

28 mm minimum inside diameter. Length to suit
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insulation thickness.
.4 Neoprene mounting gasket.
PART 3 - EXECUTION
3.1 Installation .1 Flexible connections:
.1 Install in following locations:
.1 Inlets and outlets to supply air units
and fans,
.2 Inlets and outlets of exhaust and
return air fans.
.3 As indicated.
.2 Length of connection: 100 mm.
.3 Minimum distance between metal parts when
system in operaticn: 75 mm.
.4 Install in accordance with recommendations
of SMACNA.
.5 When fan is running:
.1 Ducting on sides of flexible
connection to be in alignment.
.2 Ensure slack material in flexible
connection.
.2 Access doors and viewing panels:

.1

.2

Size:
.1 600 x 600 mm for person size entry.
.2 400 x 400 mm for servicing entry.

.3 As indicated.
Locations:

Fire and smocke dampers.
Control dampers.

Devices requiring maintenance.
Required by code.

Reheat coils.

Elsewhere as indicated.

[« ) &2 BT PN LG B o
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Instrument test ports.
.1 General:

.1 Install in accordance with
recommendations of SMACNA and in
accordance with manufacturer's
instructions.

.2 Locate to permit easy manipulation of
instruments.

.3 Install insulaticn port extensions as
required.

By Locations.
.1 For traverse readings:

.1 Ducted inlets to roof and wall
exhausters.

2 Inlets and outlets of cother fan
systems.

.3 Main and sub-main ducts.

.4 And as indicated.

.2 For temperature readings:

.1 At outside air intakes.

.2 In mixed air applications in
locations as approved by
Departmental Representative. .

.3 At inlet and outlet of coils.

.4 Downstream of junctions of twe
converging air streams of
different tempearatures.

.5 And as indicated.
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PART 1 - GENERAL

1.1 Related
Sections

1.2 References

1.3 Product Data

1.4 Closeout
Submittals

1.5 Certification
of Ratings

1.6 Waste
Management and
Disposal

PART 2 - PRODUCTS

2.1 Multi-Leaf
Dampers

Section 013300 - Submittal Procedures.
Section 013550 - Waste Management and Disposal.

Section 233300 - Duct Accesscries.

American Society for Testing and Materials (ASTM)

L1 ASTM A 653M/A653M-11, Standard
Specification for Steel Sheet, Zinc-Coated
{Galvanized) or Zinc-Ireon Alloy-Coated
{Galvannealed) by Hot-Dip Process.

Submit product data in accordance with Section
013300 - Submittal Procedures.

Provide maintenance data for incorporation into
manual specified in Section 017800 - Closeout
Submittals. :

Catalogue or published ratings shall be those
obtained from tests carried out by manufacturer
or those ordered by him from independent testing
agency.

Separate and recycle waste materials in
accordance with Secticn 013550 -~ Waste Management
and Disposal, and with the Waste Reduction
Workplan.

Place materials defined as hazardous or toxic
waste in designated containers.

Ensure emptied containers are sealed and stored
safely for disposal away from children.

Opposed and or Parallel blade type as indicated.
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.2 structurally formed steel, interlocking blades,
complete with extruded vinyl seals, spring
stainless steel side seals, structurally formed
and welded galvanized steel frame.

.3 Pressure fit self-lubricated bronze bearings.

.4 Linkage: plated steel tie rods, brass pivots and
plated steel brackets, complete with plated steel
control rod.

.3 Performance:

.1 Leakage: in closed position to be less than

2% of rated air flow at 1,000 Pa
differential across damper.

.2 Pressure drop: at full open position to be
less than 25 Pa differential across damper
at 27 m/s.
.6 Insulated aluminum dampers:
.1 Frames: insulated with extruded polystyrene
foam with R facteor of 5.0.
.2 Blades: constructed from aluminum

extrusions with internal hellows insulated
with polyurethane or polystyrene foam, R
factor of 5.0.

2.2 Back Draft .1 Automatic gravity operated, multi single leaf,

Dampers aluminum steel construction with nylon bearings,
centre pivoted spring assisted or
counterweighted.

PART 3 - EXECUTION

3.1 Installation +1 Install where indicated.

.2 Install in accordance with recommendations of
SMACNA and manufacturer's instructions.

.3 Seal multiple damper modules with silicon
sealant.
.4 Install access door adjacent to each damper. See

Section 233300 - Duct Accesscories.
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.5 Ensure dampers are observable and accessible.

.6 Provide
general
batween
coil of

four heavy duty opposed blade dampers for
exhaust main ducts. Locate the damper

the air silencer and the heat recovery
each exhaust main duct.

.7 Adjust relief pressure (counterweights or

springs)

on all back draft dampers.
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PART 1 - GENERAL

1.1 References .1 BMCA 99-2010, Standards Handbook.

.2  ANSI/AMCA 210-2007, Lzboratory Methods of
Testing Fans for Rating.

.3 BMCA 300-2008, Reverberant Room Methecd for Sound
Testing of Fans.

.4 AMCA 301-2006, Methods for Calculating Fan Sound
Ratings from Laboratory Test Data.

.5 ANSI/ASHRAE 51-2007, Laboratory Metheds cof
Testing Fans for BAerodynamic Performance Rating.

.6 CGSB 1.181-99, Ready-Mixed Organic Zinc-Rich
Coating.

.7 NFPA 45-2011, Fire Protection for Laboratories
Using Chemicals.

1.2 Shop Drawings .1 Submit shop drawings and product data in and
Product Data in accordance with Section 013400 -
Shop Drawings, Product Data, Samples and Mock-
ups.

.2 Provide fan curves and sound rating data,
showing point of operation, bhp and efficiency.

.3 Indicate following: motors, wheels, bearings,
shafts, dimensions, capacity, and special
coatings.

.4  Mixed flow induced dilution fan manufacturer
shall furnish a certificate of guarantee stating
that the fan, mixing plenum, cutlet nozzle,
stack extension., if any, and all related
accesscries specified herein have been pre-
tested at the factory and that the fan curves
have been de-rated for any and all system
effects created by the accessories.

1,3 Operation and .1 Provide operation and maintenance data for
Maintenance Data incorporation inte manual specified in
Section 23 03 00.
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1.4 Maintenance
Materials

1.5 Manufactured Items

1.6 Coﬁmissioning

PART 2 - PRODUCTS

2.1 Fans General

Provide maintenance materials in accordance with
Section 017800 - Maintenance Materizls, Special
Tools and Spare Parts.

.1 Spare parts to include:

.1 One set of bearings for one (1) new
exhaust fan.

Catalogued or published ratings shall be those
obtainad from tests carried out by manufacturer
or those ordered by him from independent testing
agency signifying adherence to codes and
standards in force.

Do commissiconing in accecrdance with Section 13833
- EMCS: Commissioning.

Capacity: flow rate, total static pressure, bhp,
revelutions per minute, power, model, size, sound
power data as indicated on schedule.

Fans: statically and dynamically balanced,
constructed in conformity with AMCA 99.

Sound ratings: comply with AMCA (Air Moving and
Conditioning Association) 301, tested to AMCA
300. Unit shall bear BMCA certified scund rating
seal.

Performance ratings: based on tests performed in
accordance with ANSI/AMCA 210, and ANSI/ASHRAE
51, Unit shall bear BMCA certified rating seal,
except for propeller fans smaller than 300 mm
diameter.

Motors:

.1 For use with variable speed controllers as
indicated.

.2 Sizes as indicated.

.3 Provide a maintenance free,
circumferential, conductive micro fiber
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shaft grounding ring (AEGIS SGR) on zll
motors. All shaft currents to be
discharged to ground.

. 6 Vibration iscolation: to Section 230548 -
Vibration Isolation and Seismic Control.

.7 Provide disconnect switch for all new fans and
where indicated, Roof-mounted fans to have
weatherproof disconnect.

. 8 Disconnectis on motors driven by VFD’'s shall
include auxiliary switches (wired to VED's to
shut down the VFD if disconnect is disconnected)

2.2 Mixed Flow Induced .1 Capacity (flow rate and the external static
Dilution Fans (Lab pressure) indicated on the schedule are based on
Exhaust Fans) the Inlet to the mixing plenum. The losses in
the plenum, fan, silencer, discharge cone etc.
are considered internal to the package, and are
not included in the external static pressure
requirement.

.2 Impellers shall be mounted direct to the motor
shaft to provide a direct drive arrangement 4-
type fan. Motors shall be isolated from the
primary exhaust air stream and shall be visible
and accessible from the fan exterior for
inspection and service. Belt drives are not
acceptable.

.3 Mixed flow impellers shall consist of combination
axial/backward curved blades and shalil be of
welded steel construction. The impellers shall
have non-stall and non-overloading performance
characteristics with stable operation at any
point on the fan curves.

.4 Stationary discharge guide wane sections shall be
provided to increase fan efficiencies.

.5 Fan dynamic balance not to exceed 0.5 mil, peak
to peak, at the blade pass area when operating at
fan frequency. Vibration iscolation shall be
limited to rubber-in-shear pad type isoclators.
Fans requiring spring isolators are not
acceptable.

.6 Fan assemblies shall be designed for mounting on
roof steel beam supports without the need for guy
wire supports or spring isolated bases.

.7 Discharges shall include twin FRP nozzles with
passive third central stacks that are capable of
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.10

.11

.12

.13

.14

.15

.16

.17

.18

generating aspiration. The FRP shall be
chemically and UV resistant.

Steel entrainment windbands shall provide
secondary induction of outside air. Induction
shall take place downstream of the fan impeller
and shall not influence BHP or static pressure
requirements. Windbands shall discharge up to
270% of the design flow rates. The manufacturer
shall publish discharge volumes for all fans at
specified primary exhaust flow.

A non-ferrous inlet bell shall be provided in
order to reduce sparking in the event of a motor
bearing failure.

Fans shall be modular construction and capable of
being assembled on the roof.

PTFE gaskets shall be provided at all companion
flanged joints.

Fasteners shall be 316 stainless steel.

A hinged, bolted access door shall be provided
for impeller inspection con each fan.

Fans and accessories shall have internal drain
systems to prevent rain water from entering
building duct system, or the building itself.

Electric motors shall be TEFC Mill & Chemical
duty with a 1.15 service factor and an L-10
bearing life of 340,000 hours. Motors on BS-1
and larger fans shall be C-Face and foot mounted.
Refer to Section 230513. Motors shall be
inverter duty. Motor sizes shall not exceed
scheduled wvalues.

A NEMA 3R non-fused disconnect switch shall be
provided, mounted and wired to the motor.

Coatings - All steel and aluminum surfaces shall
be prepared for coating by blasting or chemical

etching. Coating will be epoxy (8-10 mils) for

protection against weather, chemical vapours and
splashes.

Inlet mixing plenums shall be provided by the fan
manufacturer. Each plenum shall be sized to
support the weight and performance requirements
of the number of fans listed on the schedule.
Multiple fan plenums shall be insulated double
wall construction with structural stiffeners.
Double wall plerums shall have an overall minimum
wall thickness of 1.5, and the insulation shall
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.19

.20

.21

.22

.23

.24

have a minimum R value of 4.34. Outer skin of
double wall plenums shall be coated 18-22Ga
Galvaneal steel. Inner skin shall be unccated
18-22Ga 316 stainless steel. All plenums shall
be capable of supporting the fan(s} without guy
wires or supports. The plenums shall include
hinged access doors and safety screens over
primary air inlets. The primary air inlets shall
be located on the side as indicated. Cocatings
shall be the same as specified for the fans.
Exhaust air plenum should be sized to minimize
system effects on fans as a result of the in-
coming air coming from the opposite directions or
From the sides. Maximum permissible plenum
footprint shall not exceed 5486mm x 1525mm
[2167"x60"" 1,

Stainless safety screens shall be supplied over
bottom primary air inlets.

Bypass dampers shall be provided with all mixing
plenums for outside make-up air with primary
exhaust. Dampers will be:

.1 Opposed blade low leakage air foil control
dampers with extended shaft for connecticn
tc an operator. The dampers shall be all
aluminum construction. The dampers shall be
controlled by operators supplied by EMCS
Refer to schedule on drawings.

The by-pass damper, mounted on the duct main,
shall be able to cpen from closed position to
fully open position in 30 seconds,

Low leakage isoclation dampers shall be
constructed of aluminum air foil extrusions and
coated with epoxy. Operators shall be 2
position, spring return and shall be 24V
electric. The electric operator shall be factory
wired, complete with a transformer, tc the fan
disconnect switch to open when the fan is
energized and close via a spring return when de-
energized. When the fan ships separate from the
plenum, all wiring and conduit shall be factory
supplied for easy connection in the field.

Vortex breakers shall be provided on all side
inlet and multiple fan plenums.

The units shall be provided with attenuators.

.1 The outer shell of sound attenuator to be
constructed of fiber reinforced plastic
with minimum 3/16’’ wall thickness.

.2 Attenuator to be packed with sound
attenuating fiberglass. Acoustical media
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PART 3 - EXECUTION

3.1 Fan Installation

to be isolated from air stream by tedlar

lining.

.3 Air passageway of attenuator to be lined
with perforated metal.

.4 Attenuator must not increase the height of
the fan unit. Acoustical screening may not
be used.

.5 Attenuator must meet following dynamic

insertion losses as tested with fan unit:

Fan Size 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

TS-2
TS-3
TS-4

.25

.26

.27
.28

.29

0 4 9 11 12 13 9 4
8 7 12 15 15 13 10 6
5 8 9 11 12 12 10 6

Fan noise shall not exceed 67 dBA at 10
feet with two fans operating using
discharge silencers.

.6 Access to the motor junction box of the fan
unit cannot be blocked by the sound
attenuator.

.7 The fan performance curves must include any

performance losses due to the addition of
sound attenuator per factory-tested data

Inlet mixing plenum completed with access door as
shown on plans shall be provided by the fan
manufacturer.

A wide flange galvanized steel seismic roof curb
shall be provided with the units to support the
fans/plenums. The curb shall be approximately
450mm high to match the existing lab exhaust fan.

The curb shall be seismically secured to the
steel support structure on the roof.

High Plume dilution package.

Provide extended lube lines to the bearings.
Provide also an extended return line for viewing
the condition of the bearing grease.

Maximum fan mass including all accessories not to
exceed 4906kg. Maximum fan height including
plenum and wide flange curb not to exceed 5004mm
[187'"].

Install fans as indicated complete with resilient
mountings specified in Section 230548 - Vibration
Isolation and Seismic Control, flexible



Lab Exhaust System Alteration
Summerland, BC
Project R.018297.001

Section 2334C0
Fans
Page 7

electrical leads and flexible connections in
accordance with Section 233300 -~ Duct
Accessories.

Provide sheaves and belts required for final air
balance (as applicable).

Bearings and extension tubes to be easily
accessible.

Access doors and access panels to be easily
accessible.

Install fans with 100 mm flexibkle connection on
inlet ductwork and on discharge ductwork. Ensure
metal bands of connectors are parallel with
minimum 75 mm flex between ductwerk and fan
during running.

Install restraining snubbers.

Where inlet or outlet is exposed, provide safety
screen.

Fan base to be securely fastened to curb by means
of stainless steel bolts. Provide hemi-grommets
{(Mason HG) under hold-down bolts. Use lock nuts
and ensure bolt can be turned by hand after lock
nut securad.
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PART 1 - GENERAL

1.1 References

1.2 Shop Drawings and
Project Data

1.3 Test Reports

1.4 Maintenance Data

1.5 Maintenance
Materials

ANSI/AMCA Standard 210-07|ANSI/ASHRAE 51-07,
Laboratory Methods of Testing Fans for Certified
Aerodynamic Performance Rating.

ANSI/ASHRAE 51-1985, Laboratory Methods of
Testing Fans for Rating.

UL 181-2005, Factory-Made Air Ducts and
Connectors.

IS0 3741-2010, Accustics-Determination of Sound
Power Levels of Noise Sources-Precision Methods
for Broad-band Sources in Reverberation Rooms.

Submit sheop drawings and preduct data in
accordance with Section 013300 - Submittal
Procedures.

Indicate the following:
Capacity
Performance
Pressure drop
Noise rating
Leakage
Dimensions
Controls
Accessories

W I O s W N

To ANSI/AMCA 210 ANSI/ASHRAE 51. Submit published
test data on DIN {Direct Internal Noise), in
accordance with IS0 3741 made by independent
testing agency for 0, 2.5 and 6 m/s branch
velocity or inlet wvelocity. Sound power level
with minimum inlet pressure of 0.25 and 1.5 kPa
in accordance with IS0 3741 for 2nd through 7th
octave band, also made by independent testing
agency. Pressure loss through silencer shall not
exceed 60% of inlet velocity pressure maximum.

Provide maintenance data for incorxporation into
manual specified in Section 017800 - Closeout
Submittals.

Provide maintenance materials in accordance with
Section 017800 - Closeout Submittals.
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PART 2 - PRODUCTS

2.1 General .1 Performance: as indicated on drawings and
specified below.

.2 CSA certified.

.3 Comply with Section 233353 - Acoustic Duct Lining
for internal lining c¢f terminal units.

2.2 Variable Air Volume .1 Pressure independent variable air volume control
Thermal Unit (Dual Duct assemblies,
and GEV boxes)

.2 Include factory fabricated components for wvolume
regulation independent of varying inlet static
pressure conditions, dampers and flow sensors.

.3 Field mount and calibrate electronic DDC
controller and actuater supplied by EMCS section.
Refer to section 230983 clause 1.3.

.4 Access door integral with the casing, to Uservice
operators and control devices.

.5 Provide factory mounted sound attenuator or multi
port cutlet as indicated.

.6 Sealed and gasketed leakproof construction of 0.9
mm thick galvanized steel, internally lined with
minimum 25 mm thick 24 kg/mil density acoustical
thermal insulation.

T Damper blades, shafts in rust proof Delrin (self-
lubricating bearings. Seat damper against
gasketed stops. Maximum damper leakage 2% at 1.5
kPa pressure and shutoff.

.8 Install the control device to maintain constant
flow regardliess of inlet flow deflection.
Incorporate the flow sensor to maintain flow
within 5% of factory minimum and maximum settings
regardless of inlet duct angle. Install air flow
probe.

.9 Airborne octave band sound power levels with
attenuator for air terminal boxes shall not
exceed the specified data in drawing schedule,

.10 Radiated octave band sound power levels for air
terminal boxes shall not exceed the specified
data in drawing schedule.
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.11 Provide single shaft actuator to drive the hot
deck and cold deck mixing dampers, and a single
shaft to drive the wvariable volume damper of the
dual duct boxes. Flow control shall be
accomplished with the total flow sensor and VAV
control damper. Temperature control shall be
accomplished by modulating the hot deck ad cold
deck mixing dampers. Provide multi-point sensors.

.12 Acceptable materials: E.H. Price, Titus, Nailor.
.13 All dual duct boxes (DD) and general exhaust
boxes (GEV) be capable to operate properly for

the maximum and minimum air flow as specified in
the drawing schedule.

2.3 Air Valwves (FHEV) .1 Air valves shall be a venture type valve.

.2 The air wvalves shall be pressure independent cver
its specified differential static pressure
operating range. An integral pressure independent
assembly shall respond and maintain specific
airflow within one second of a change in duct
static pressure irrespective of the magnitude of
pressure and/or flow change or quantity of
airflow controllers on & manifold system.

.3 The air valves shall maintain accuracy within +/-
5% of signal over an airflow turndown range of no
less than 16 to 1. No minimum entrance or exit
duct diameter shall be required to ensure
accuracy and/or pressure independence.

.4 The air valve shall be constructed as follows:

1 Fume Hoods Exhaust: 16 gauge aluminum shall
have a baked on corrosion resistant
phenolic coating with no exposed aluminum
or stainless steel components. The
device's shaft, shaft support brackets,
pivot arm and internal mounting link shall
be made ¢of 316 stainless steel. The
pressure independent springs shall ke a
spring grade stainless steel. The internal
nuts, bolts, and rivets shall be titanium.
Shaft, shaft support brackets, pivet arm,
internal mounting link, and pressure
independent springs shall have a baked on
corrosion resistant phenolic coating. All
shaft bearing surfaces shall be made of a
Teflon or Celenex composite.

.5 Electronic air wvalwve controllers which supplied
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by valve supplier, shall be field mounted and
calibrated by EMCS trade. Refer to section 230993
section 4.

.6 Air valve shall provide 0-10V signal toc EMCS to
indicate valve position.

.7 Airborne octave band scund power levels shall not
exceed the following (reference 10 e-12 watts at
150 Pa static pressure drop from inlet to
discharge of unit).

Size Volume(l/s) 125 250 500 1000 2000

12M 565 65 58 53 56 52
.8 Certification:
A Each air valve shall be factory calibrated

to the job specific airflows using NIST
traceable alr stations and instrumentation
having a combined accuracy of at least +/-
5% of signal at a minimum cof eight
different airflows across the full
operating range of the device.

.2 All airflow contrel devices shall be
individually marked with device specific
factory calibration data. As a minimum, it
should include: tag number, serial number,
model number, eight point characterization
information (for electronic devices) and
quality control inspection numbers.

.9 Acceptable material: Equal to Phoenix controls.
PART 3 — EXECUTION
3.1 Installation L1 Install in accordance with manufacturers
recommendations.
.2 Install dual duct terminal units in supply air
systems.
.3 Install air wvalves in fume hood exhaust from

laboratory areas.

.4 Install general exhaust variable wolume terminal
units.

.5 Support terminal units independently of ductwork.
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.6 Install with minimum of 4 duct diameters of
straight inlet duct for DD, GEV and FHEV, same
size as inlet unless otherwise specified.

.7 Install isolation valve on inlet and lockshield
balancing valve on outlet of each reheat coil.

.8 Arrange for suitable ceiling access to units.
Provide access doors or locate above easily
removable ceiling components.

3.1 Balancing .1 Balance in accordance with Section 230593,
Testing, Adjusting and Balancing (TAB) of
Mechanical Systems.
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PART 1 - GENERAL

1.1 Related .1 Section 013300 - Submittal Procedures.
Sections

.2 Section 013550 - Waste Management and Disposal.

.3 Section 017800 - Closeout Submittals.

1.2 Product Data .1 Submit preoduct data in accordance with Section 013300
- Submittal Procedures.

.2 Indicate the fecllowing:
.1 Capacity.

.2 Throw and terminal velocity.
.3 Noise criteria.
.4 Pressure drop.
.5 Neck wvelocity.
1.3 Samples .1 Submit samples in accordance with Section 013300 -

Submittal Procedures.

1.4 Certifications .1 Catalogued or published ratings shall be those
obtained from tests carried out by manufacturer or
those ordered by him from independent testing agency
signifying adherence to codes and standards.

1.5 Waste .1 Separate and recycle waste materials in accordance
Management and with Section 013550 - Waste Management and Disposal.
Disposal .2 Remove from site and dispose of packaging materials at

appropriate recycling facilities.

.3 Dispose of ceorrugated cardboard polystyrene plastic
packaging material in appropriate on-site bin for
recycling in accordance with site waste management
program.

1.6 Extra Materials .1 Provide maintenance materials in accordance with
Section 017800 - Closeout Submittals.

.2 Include:

.1 Keys for volume control adjustment.
.2 Keys for air flow pattern adjustment.
PART 2 — PRODUCTS
2.1 General .1 To meet capacity, pressure drop, terminal velocity,

throw, noise level, neck velocity as indicated.
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2 Frames:

.1 Full perimeter gaskets.

.2 Plaster frames where set into plaster or gypsum
board at all locations and as specified.

.3 Concealed fasteners.

.3 Concealed manual volume control damper operators.

.4 Colour: standard as directed by Departmental
Representative.

.5 Acceptable materials: E.H. Price, Titus, Nailor

2.2 Manufactured .1 Grilles, registers and diffusers of same generic type

Units to be product of one manufacturer.

2.3 Supply Grilles .1 General: with opposed blade dampers.

and Registers

g .2 Type SA: steel, 25 mm border, double deflection with

airfoil shape, horizontal face and vertical rear bars.
Refer to drawing schedule (may not apply to current
project).

2.4 Return and .1 General: with opposed blade dampers.

Exhaust Grilles and ) ) o

Registers .2 Type RAE alumlngm, 19 mm border, single 0 '
deflection, horizontal face bars. Refer to drawing
schedule (may not apply to current project).

2.5 Radial Flow .1 General: high capacity, laminar flow, hinged face

Diffusers with push-button latch mechanism, back pan suitable
for surface mounting or duct mounted as indicated.

.2 Aluminum multi angular perforated face and vanes,
satin coated steel backpan. Refer to drawing
schedule. )

PART 3 - EXECUTION
3.1 Installation .1 Install in acceordance with manufacturers instructions.

.2 Install with flat head cadmium plated screws in
countersunk holes where fastenings are visible.

.3 Bolt grilles, registers and diffusers, in place, in

industrial areas or labs.
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.4 Where visible, paint ductwerk behind grilles matte

black.
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‘Part 1 General

1.1 RELATED WORK

Divisicon 01 General Regquirements
Division 12 Steel Laboratory Casework
Division 23 HVAC other sections
Division 25 Integrated Automation

Division 26 Electrical

SCOPE

The works specified in this entire section are NIC and are
for contractor’s information only.

Repair the defects of the new owner’s supplied hoods as
listed in the Appendix D.

Move two (2) new constant volume bypass fume hoods stored in
the Penthouse c¢f the Pacific Agriculture and Agri-Food
Research Center in Summerland, B.C., and install in two labs
in accordance with the specifications herein. NWew fume
hoods shall be supplied by the Departmental Representative.

Refer to Departmental Representative, Specification Division
01 to Division 26 for fume hood installation unless
otherwise specified herein this section and drawings
attached.

Perform “As Installed {(AI) Fume Hood Performance” testing
after the new fume hcocods are installed.

New fume hoods and all attached mechanical and electrical
fixtures.

Where the term “hoods” is used it shall refer to fume hoods.

QUALITY

Where governed by code requirements in their final installed
locations, items of this Section shall conform to the
National Building Code, ULC Standards, CSA Z2316.5-04 Fume
hood and associated exhaust systems, and all other standards
as noted.

All electrical and operating items shall be CSA or ULC
approved and carry the appropriate CSA or ULC label.
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.3 Hoods shall be manufactured by a fabricator having a minimum

of 10 years experience in the design, fabrication and
installation of highest quality research scientific
laboratory hoods, manufactured to highest laboratory
standards and accuracy.

1.4 AS MANUFACTURED (AM) FUME HQOD PERFORMANCE

.1 Owner’s supplied fume hoods have been tested by the
manufacturer (or an independent testing agent), and witness
by a qualified third party as directed by the Departmental
Representative. The test will be conducted at the
manufacturer site; and the tested fume hood must pass all of
the As Manufactured (AM) tests as outlined in MD15128
Minimum Guidelines for Laboratory Fume Hoods dated March
2008. This compliance is the condition and prerequisite of
the contract of purchasing of fume hoods. ‘

.2 The qualified thirty party is responsible for ensuring the
test procedures and the test results to meet the MD15128
Minimum Guideline; the acceptance of test instruments,
accuracy of the instruments, instrument calibration and set-
up to fully meet the MD15128 Minimum Guidelines for
Laboratory Fume Hoods dated March 2008.

.3 The AM fume hood test shall be performed at a sash height of
450 mm. Fume hood tests are to be done for the two loading
conditions.

Condition 1: Fume hood is non-loaded with simulated
experimental apparatus placed within fume hood.

Condition 2: Fume hood is loaded with simulated experimental
apparatus placed within fume hood. For each loading
condition, the tests shall be done with a challenge 0.25 m/s
cross draft of air at the sash plane and the draft shall be
directed downward toward the sash at 45 degree.

Tests shall include:

- Face wvelocity

- Visualization- small and large

- By-pass effectiveness

- Tracer gas

- Cross drafts

- Sash movement effects

- Minimum zirflow requirements as per NFPA 45

.4 The passing criteria of the performance tests for both
loading conditions shall be as per the MD 15128.

For this specific size of fume hood, Ceondition Z shall be
conducted as per the Figure 2 on page 20 of MD15128 without
the box of 150 mm x 150 mm x 300 mm, located in front of the
bigger box. B2ll boxes shall be elevated by 50 mm from work
surface with blocks.
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.5 A failure of any one of these tests shall constitute a

failure cf the fume hood and shall relieve the Departmental
Representative from any responsibility of purchasing the
fume hoods from the manufacturer

Manufacturer shall allow one week in advance notice to the
Departmental Representative prior the test and one day to
finish the test. Departmental Representative shall be
present to witness the tests.

AS INSTALLED (AI) FUME HOOD PERFORMANCE

All new installed fume hoods must be tested by an
independent testing agent, and witness by a qualified third
party as directed by the Departmental Representative. The
test will be conducted on site; and the tested fume hood
must pass all of the As Installed (AI) tests as outlined in
MD15128 Minimum Guidelines for Laboratory Fume Hoods dated
March 2008. '

The qualified thirty party is responsible for ensuring the
test procedures and the test results to meet the MD15128
Minimum Guideline; the acceptance of test instruments,
accuracy of the instruments, instrument calibratien and set-
up to fully meet the MD15128- Minimum Guidelines for
Laboratory Fume Hoods dated March 2008. Provide a test
report to outline the test results.

The AI fume hood test shall be performed at a sash height of
450 mm. Fume hood tests are to be done for the two loading
conditions.

Condition l: Fume hcood is non-loaded with simulated
experimental apparatus placed within fume hood.

Condition 2: Fume hood is loaded with simulated experimental
apparatus placed within fume hood. For each leading
condition, the tests shall be done with a challenge 0.25 m/s
cross draft of air at the sash plane and the draft shall be
directed downward toward the sash at 45 degree.

Tests shall include:

- Face velocity

- Visualizatien- small and large

- By-pass effectiveness

- Tracer gas

- Cross drafts

- Sash movement effects

- Minimum airflow requirements as per NFPA 45

The passing criteria of the perfermance tests for both
loading conditions shall be as per the MD 15128,

For this specific size of fume hood, Condition 2 shall be
conducted as per the Figure 2 on page 20 of MD15128 without
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the box of 150 mm x 150 mm x 300 mm, located in front of the
bigger box. All boxes shall be elevated by 50 mm from work
surface with blocks.

.5 A failure of any of these tests shall constitute a failure
of the fume hood and retest the fume hood is required.

.6 Contractor shall allow one week in advance notice to the
Departmental Representative prior the test. Departmental
Representative shall be present to witness the tests.

1.6 QUALIFICATIONS OF MANUFACTURER

.1 Manufacturers shall have an established organization,
experienced engineering department and production facilities
specializing in fume hood fabrication. Manufacturers shall
have demonstrated ability to produce egquipment of the
required quality, and the proven capacity to complete an
installation of this size and type within the required time
limits.

.2 Ecood evaluation of the manufacturer’s product shall take
place in the manufacturer’s test facility with samples,
apparatus, instruments, and test materials to be supplied by
the manufacturer at no cost to the Departmental
Representative. At his option, the Departmental
Representative may verify data with his own instruments,
providing instrument suitability and calibration are
mutually acceptable.

.3 Testing shall be performed to CSA CZ22.2 No. 151 and newest
ASHRAE/SAMA/ANSI Standards as well as meeting all
requirements specified herein such as MD1528 Minimum
Guidelines.

1.7 REFERENCES

.1 ASTM A 167-99, “Specification for Stainless and Heat
Resisting Chromium-Nickel Steel FPlate, Sheet and Strip”.

.2 ASTM A 794/A 794M-12, “Standard Specificaticon for Commercial
Steel (C8), Carbon (0.16% Maximum to 0.25% Maximum), Cold-
Rolled”.

.3 ASTM B 456-1lel, “Standard Specificaticn for
Electrodeposited Cecatings of Copper Plus Nickel Plus
Chromium and Nickel ?Plus Chromium”.

.4 ASTM A 240/A240M-12a, “Standard Specification for Chromium
and Chromium-Nickel Stainless Steel Plate, Sheet and Strip
for Pressure Vessels and for General Applications”.

.5 CAN/CGSB-12.1-M90, “Glass, Safety, Tempered or Laminated”.
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CSA C22.2 No. 151-1979, “Laboratory Equipment”.

CSA Z316.5-04 (R2009), “Fume Hoods and Associated Exhaust
Systems”.

NSF, “National Sanitary Foundation Testing Laboratory”.

CAN3-0188.1-M78, “Interior Mat-Formed Wood Particlebboard”.

SHOP DRAWINGS

Submit Shop Drawings to the Departmental Representatives for
review prior to order equipment.

Provide detail drawings of each article under this Section
showing size, installation, preparation, services required
and rough-in requirements, operation, materials, finishes,
field joints, wiring and piping diagrams, controls, etc.

Manufacturer’s publications are acceptable for standard non-
custom specialiies if the specific model or type fully shown
along with all available accessories, features.

Provide factory test reports on hood performance including
exhaust air volumes, face velocities of warious sash
positions (300mm open, 450mm open and fully open) and static
pressure loss.

SAMPLES

Where called for in this Section under the specific item,
provides 2 samples minimum size 50 x 100mm, of material or
finish.

MAINTENANCE DATA

Submit Maintenance Data to the Departmental Representative
for review.

Provide 2 copies of complete operating and maintenance data
for each specific item in this Secticon together with name,

address and telephone number of nearest representative for

parts supply.

PRODUCT DELIVERY STORAGE AND HANDLING

Cocrdinate with the Departmental Representative for the fume
hood delivery schedule.

Finished items, components, assemblies shall be wrapped and
crated in a manner to protect materials and finishes from
damage during shipping and handling.
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Part 2

Store items carefully protected from moisture and damage, in
original wrappings with manufacturer’s labels, seals intact.

Tie or secure all moving parts so that no damage will occur
during shipping, handling.

Benchtop hoods to be delivered to site fully assembled.

JOB CONDITIONS

Protect surfaces, materials, finishes of other Work from
damage when fume hoods delivered to the site.

Where connections to mechanical, electrical or other trades
required, provide all data, dimensions, drawings in time for
proper rough-in and preparation required to receive the
Work.

Products

MANUFACTURERS

Equipment listed by catalogue number and manufacturer shall
be the specified standard required. Alternative
manufacturers may be proposed for approval in accordance
with Contract Documents.

List of equipment at end of this Section.

The fume hoods specified herein may need te be custom
designed and manufactured to meet the requirements.

MATERIALS

All materials, products shall be the best of their
respective kind and suitabkle in all respects for the
specified end use for which each item or assembly is
intended in this project.

Exterior Liners: Sheet steel: Stretcher leveled furniture
grade to ASTM A1008 /Al008M-1l2a.

Interior Liners: Stainless steel: To ASTM Ale7 and ASTM
AZ240, type 3lé.

Glass: Safety glass to CAN/CGSB-12.1, clear float, tempered
laminated minimum &mm thickness.

Particleboard: To CAN3-0188.1, Type II Industrial grade,
sanded, density.



Lab Exhaust System Alteration Section 23 38 20

Summerland, BC FUME HOOD INSTALLATION
Project R.018297.001 Page 7 Of 15
2.3 FABRICATION

.1 All equipment of this Section to be completed in all

respects, fully shop assembled and finished with fastenings
concealed or countersunk flush, all joints in exposed
surfaces to be welded jeints, all internal piping, wiring
ducting, shop installed and tested, mechanical and
electrical fittings and fixtures installed.

Workmanship shall be the best grade of modern shop and field
practice know to recognized manufactures specializing in the
Work of products listed and design and fabrication of
scientific research hoods.

Works and equipment shall be accurately assembled free from
distortion or defects detrimental to appearance and/or
operation and fully capabkle ¢f performing the job for which
it is specified over the intended life of the building in
which it is installed.

All equipment under this Section shall be fully finished in
the shop with all metal parts receiving a thorough cleaning
and bin given one ceoat of primer followed by two coats of
baked-on enamel or a powder coating finish. Stainless steel
shall be given a #4 finish. Extruded aluminum shall be
given a clear, anodized finish. Colors shall be as later
selected by Departmental Representative.

All operating egquipment, both power and manual, shall be
fully tested in the shop as an assembled. entity before
shipping to site.

Equipment shall be provided complete with all fittings,
fixtures, accessories requiring only site hook-up to
building services to be fully operational.

All hoods shall be fully tested in the factory as an
assembled entity before shipping to site.

MECHANICAL SERVICE FITTINGS

Acceptable Manufactures: (service outlets) Watersaver or
Chicago Faucet.

Metals: Use minimum 80% red brass alloy for valwve bodies.
Make handles and turrets from brass forgings. Use solid
brass bar stock or specizlly selected alloys for assembly
components and operating parts such as valve stems,
renewable seats and needle cones.

Completely enclose spring mechanisms. Design compression
and needle valve stems to operate inside and make them
replaceable. Provide needle valves with stainless steel
floating needles and removable seats.
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.10

.11

Provide fittings with wall flanges, shanks, lock nuts,
couplings, nuts and tailpieces.

Finish exposed parts of service'fittings inside hoods with
corrosion-resistant finish.

Provide isolation valves to all service connections on the
building side of the services. Isclation valves compatible
with media. Valve colored coding as per universal.

For natural gas, nitrogen, compressed air and vacuum: angle
hose cock outlets, complete with remote control handle on
front face of hood, colour-coded corrosion resistant finish
to match remote control handle colour. Use front loading
valves and no remote control rods.

For cold water: side wall mounted gooseneck with vacuum
breaker and serrated nozzle complete with remote control
handle on front of hood; size to ensure nozzle is centered
over integral cup sink; colour-ceded corrosion resistant
finish to match remote control valve handle colour. Use
front loading wvalves and no remote control rods.

Drill 8-25mm diameter holes for each side. Remote controls
on face of hood. Provide 835 buttons for unused holes.

Drill holes on interior lining for only those fixtures
called for with each fume hcod on equipment list/layouts in
3.6.

Pre-pipe fittings as called for with each respective hood
per -individual lab layouts and schedules, including piping,
remote control valves, turrets, buttons, controls, and
escutcheons. Piping to end with iscolation valves.

HARDWARE

All rough hardware (screws, nuts, bolts, washers, etc.} Type
316 stainless steel with #4 finishes.

Finish hardware shall be of a type consistent with highest
gquality items for leng hard usage and shall be the best of
their respective kinds.

FINISHES

Al sheet steel pretreated and cleaned after fabrication,
primed and finished with highest grade chemical resistant
laboratory furniture quality baked enamel or modified epoxy
powder coating providing a smooth hard satin finish.

Surface not exposed to wiew shall have one ceoat primer
followed by one coat enamel. Colour as later selected by
Departmental Representative and shall be a custom colour and
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.10

not any manufacturer’s standard colcur. The colour shall bes
off white to match the new 5 Ffume hoods recently purchased.

BAll stainless steel shall be given a #4 satin finish.

SUPERSTRUCTURE

Double wall construction consisting of an outer shell and an
inner liner. Double wall to house and conceal auxiliary
framing members, attaching brackets and service fixture
mechanisms. Outer shell, inner shell and frames (where
necessary) to be assembled, fastened, and connected into a
rigid, self-supporting entity. Wall thickness at sides to
be 100mm maximum; front to be 150mm maximum; and rear 12mm
maximum.

Quter Shell: 1.588mm cold rolled sheet steel. Continuous
welded fabrication. Front of head and sides surrounding
sash, to be a 45 airfoil brake-shape or a curved surface of
50mm radius. Baked enamel finish applied te all surfaces
(see finishes). All airfoils shall be 3161 stainless steel,

Inner Liner & Countertop/Work surface: 1.5mm stainless
steel, Type 316. All interior corners to be radiused and
welds ground smooth with seamless corners, #4 satin finish,
sides integral with countertop/werk surface, with slightly
raised edges to contain spills. Provide side safety ledge
across the front edge. Underside of work surface/base to be
19mm particleboard bonded to it for rigidity and scund
deadening.

Exhaust Collar: 1.5mm stainless steel, Type 316L, sizes
300mm diameter.

Lighting Panel: 6émm safety glass sealed into S8 trim with
neoprene in a manner which totally insclates light fixture
from fumes and wvapors.

Access panels for service valves: 1.5mm SS, type 316L, 200
X 750mm on both sides of inner liner.

Data Card Holder: 0.912mm SS frame secured

Cup Sink: 150mm diameter 316 stainless steel raised cup sink
and tail piece, integral/seamless with base/countertop.

Equipment Struts: Provide stainless steel channel to each
side of inner liner at location and to the dimensions shown.
Stiffen liner panel as required from behind to permit
positive attachment. Acceptable material: Unistrut P-4000X.

Access Opening: (Benchtop hoods} Provide access opening at
the rear of the fume hoods, concealed between the walls on
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.11

.12

.13

.14

.15

poth sides, to facilitate connection of fume hood service
fittings to piping located behind laboratory casework.

Vents: Provide 38 mm diameter polypropylene venting up side
walls, through hood liner at each end side wall, vented in
behind upper baffle with sealed removable plug.

Baffles: Fabricated from same material as liner, beclted in
place to allow removal. Top baffle to be in twc segments
with slider and thumb-screw adjustment.

By-Pass grilles: Integral with exterior front panel; louvers
shall be inward punched and upward facing:; louver lccation
to be high enough to conform to design and operation set ocut
in clause 2.12.

Hood construction shall be for seismic rated anchor
installation. Manufacturer shall retain a professional
seismic engineer, who is registered in the province of BC,
to certify the fume hood design suitable for seismic anchor
installation to existing storage cabinets and wall
structure.

Provide stainless steel flanged and gasketted duct
connection at hood exhaust outlet. Gasket shall be corresive
resistant type suitable for this application.

SASH

Vertical rising sash shall consist of the following:

.1 Opening size: Maximize full view to suit width
specified.
.2 6 mm laminated safety glass set intc stainless steel

glazing channel, maximum 25 mm wide.

.3 Bottom rail to have integral, formed full width f£lush
stainless steel pull.

By Top ralls to be formed to accept lead weights for fine
tuning of sash for exact and positive operation.

.5 Use single weight, pulley and cable counterbalance
system, including guides stainless steel) to prevent
sash tiiting, permit one finger operation at any peoint
along width, and te¢ held sash at any position without
creep.

.6 Pulleys to be nylon tired, ball-bearing type, 38 mm in
diameter.
Cables to be stranded stainless steel, minimum 4mm.

.8 Provide 88 spring loaded slide bolt to prevent sash
from dropping in the event of failure of cables if
required.

.9 Sash to open and close against rubber bumpers, top and
bottom.
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.10 Glass must be resistant to discoloration and crazing
by age or exposure to chemicals.
2.9 AIR DEFLECTOR/FOIL

Type 316L, l1l.5mm metal core thickness stainless steel:
aerodynamically shaped deflector attached at the sill
location for all fume hoods. Deflectors shall be supported
with stainless steel Z-clips, to permit the passage of
required volumes of air when sash is in the closed position.
Clearances to accommodate passage of standard 20-amp NEMA
male plug.

LIGHTING AND RECEPTACLES

Light Fixtures: 3-lamp, T8, 40 watt (80 lux) , vapour tight
heavy duty fluorescent fixtures, c/w ballasts bearing CSA
certification, automatic resetting type, thermally
protected, energy-saving, high power factor type with an "a"
sound rating. Lamps to be new, warm white, from the same
manufacturer, switch on hood face c/w $S plate.

Service access must be possible from outside of fume hood.

GFCI receptacles shall be specification grade, duplex
receptacle, CSA type 5-15R, 125V, 15A, U ground, white,
ground fault LED indicator, stainless steel cover plate.

Hubbell GRF5252-WHI

WIRING

Provide light switch, exhaust switch, relay, pilot lights
and grounding-type receptacles. The relay shall control the
fume hood exhaust valve (FHEV) “on” to operate the fume hood
at maximum design air flow, and “off” to operate the fume
hood at a minimum design air flow.

Pre-wire to a standard consistent with applicable codes,
utilizing liquid tight flexible electrical conduit.

Wiring for lighting shall be pre-wired ready to receive

connection with supply at the fixture location,

Wiring for the exhaust switch, pilot lights and relay, to be
pre- wired, ready to receive connection with supply at the
relay junction box. Pilot lights to register red for
exhaust off, and green for exhaust on.

Wiring for receptacles shall be pre-wired ready Zfor
connection at the perimeter laboratory cable tray.

© All escutcheon plates to be stainless steel.
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2.12 DESIGN AND OPERATION

Part 3

Fume hoods shall be custom designed for uniform air flow
through the hood face of 0.508 m/s. at a sash height of
300mm. Variations of required face velocity shall not exceed
20% of the average face velocity as measured with the
maximum sash opening at left, right and center of the hood
face.

Fume hoods shall be "balanced type" which maintains a
constant exhaust volume regardless of sash position.

Maximum air volumes for each hood shall conform with the
following: '

Size Max. 1/s Duct
(zam) Collar
{dia.)

1500 255 300 mm

Measured average static pressure loss readings taken 3
diameters above the hood outlet from four points 90a apart,
shall not exceed the following for all maximum air volumes
as dictated above:

Face Measured S.P.L.
Velocity

(W.C.)
0.508 m/s 124 Pa

Baffles shall be provided to control air vectors into and
through the fume hood. With the sash positioned 150 mm above
the airfoil, the average in flow velocity shall not be less
than twice the selected full open face velcocity nor greater
than three times of that amount. Changes in average face
velocity and exhaust volume as a result of baffle adjustment
shall not exceed 5% for any bafile position at the specified
face velocity. Back bafifle shall be fabricated with twenty
25 mm diameter holes in a single horizontal row. Top baffle
shall be adjustable to provide a 12.7 mm gap in the closed
positien through to a 51 mm gap when fully opened.

Execution

GENERAL REQUIREMENTS

Inspect the Work of other Sections upon which the Work of
this Section depends. Proceed only after deficiencies, if
any, in the Work of other Sections have been corrected.
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.2 Verify all dimensions affecting the Work of this Section on
the site.
.3 Ensure that all anchors, frames or other items of this

Section supplied to other trades for building into their
Work are properly located and securely mounted.

.4 Ensure that any services required are properly roughed-in
and of the required capacity.

.5 Coordinate with the Departmental Representatiwves for testing
as per the As Installed Fume Hood Performance in section
1.5. Perform the test with the vent kit connected to a
chemical storage cabinet.

.6 Contractor shall retain a professional seismic engineer, who
is registered in the province of BC, to review and certify
the fume hood being seismically anchor installed to new
storage cabinets or table and to existing wall structure.

T Adjust fume hood air flow moniteors. In stand-by mode, change
£0 night mode setting to prevent nuisance alarming.

3.2 INSTALLATION

.1 Install in accordance with the manufacturer’s written
instructions for installation and connection details.

.2 For eguipment to be secured or built-in, provide all
necessary fastenings regquired in order to correctly and
neatly complete the installatien to the satisfaction of the
Departmental Representative.

.3 Loose equipment to be assembled on site shall be put
together according to manufacturer's printed instructions
unless otherwise noted as being field assembled by
manufacturer's own, trained forces,

.4 Power-operated equipment will be wired and connected to
power source under Division 26. Motors, controls and
switches, unless otherwise specifically noted, shall be
supplied under this Section as part of the equipment.

.5 Mechanical services shall be connected to existing building
services.
3.3 FIELD QUALITY CONTROL
1 Where any eguipment of this Section is to be site assembled,

the manufacturer's representative shall wvisit the site
during installation to ensure the Work is proceeding
correctly and comply with all commissicning requirements.
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.2 At completion of installation or assembly, contractor shall

thoroughly check the completed system and ensure that it
operates correctly and complies with all commissioning
requirements.

.3 Should the finishes of the equipment be damaged or marked
during installation, all such marks are to be made good. If
necessary, damaged parts are te be sent back to the factory
for refinishing at no additional expense to the Departmental
Representative.

3.4 ADJUST & CLEAN

.1 After equipment has been fully installed and seismically
anchored into place, check and operate all movable parts and
assemblies to ensure the equipment will function correctly
as required. Make any adjustment or realignment necessary to
ensure smooth, trouble-free operation.

.2 If smooth and correct operation cannot be fully assured by
field Work and adjustment, the assembly affected shall be
shipped to the factory for reworking and reinstalled in
place at no additional cost to the Departmental
Representative.

.3 At completion of Work on each piece of equipment, clean
according to manufacturer's instructions.

.4 Leave any protective covering in place for later removal
immediately prior to final inspection and acceptance.

3.5 LIST OF EQUIPMENT

.1 Install a total of two {2} new fume hoods with the following
types:

.1 Two (2) Constant Volume with By-pass Fume Hoods
.1 1498-1500mm wide, cabinet or table mounted

.2 Integral 316 stainless steel base/work surface
with all welded construction.

.3 Integral 8S raised cupsink and RH side wall
mounted cold water gooseneck.

.4 Natural gas on RH mounted with remote control
handle. :

) Compressed air con RH mounted with remote control
handle.

.6 Vacuum on RH mounted with remote control handle.

L7 Nitrogen gas on RH mounted with remote control
handle. Gas will not actually be connected.

.8 Cold water on RH mounted with remote control

handle.
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.8 2-115V 15 amp duplex GFI receptacle (one LH and
one RH), See section 2.,10.3.

.10 3 tubes T8 fluorescent light and switch (80 lux
at work surface).

.11 Vent kit for chemical storage cabinets.
.12 Motor switch and pilot light {(RH mounted}).

.13 Provide a TSI alarm plus one spare alarm and
mount on LH side. Hand over the spare alarm to
the Departmental Representative.

.14 Hood structure to be for seismic rated anchor
installation.

END OF SECTION





