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General

RELATED SECTIONS

Section 01 33 00 - Submittal Procedures.

Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
Section 01 78 00 - Closeout Submittals.

Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

EQUIPMENT LIST

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.

Submit for approval within 10 days after award of contract.

TRIAL USAGE

Owner may use equipment and systems for test purposes prior to acceptance. Supply
labour, material, and instruments required for testing.

PROTECTION OF OPENINGS

Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.

SPARE PARTS

Furnish spare parts in accordance with Section 01 78 00 - Closeout Submittals as follows:

A One set of packing for each pump.
2 One casing joint gasket for each size pump.
3 One filter cartridge or set of filter media for each filter or filter bank in addition

to final operating set.
SPECIAL TOOLS

Provide one set of special tools required to service equipment as recommended by
manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.

Furnish one commercial quality grease gun, grease and adapters to suit different types of
grease and grease fittings.
DEMONSTRATION AND OPERATING AND MAINTENANCE INSTRUCTIONS

Separate and recycle waste materials in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.

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

Dispose of unused paint material at official hazardous material collections site approved
by Consultant.

Do not dispose of unused paint material into sewer system, into streams, lakes, onto
ground or in any other location where it will pose health or environmental hazard.
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1.9

Remove from site and dispose of packaging materials at appropriate recycling facilities.
Dispose of corrugated cardboard, polystyrene, and plastic packaging material in
appropriate on-site bin for recycling in accordance with site waste management program.
CLOSEOUT SUBMITTALS

Provide operation and maintenance data for incorporation into manual specified in
Section 01 78 00 - Closeout Submittals.

Operation and maintenance manual to be approved by, and final copies deposited with,
Owner before final inspection.

Operation data to include:

A Control schematics for each system including environmental controls.
2 Description of each system and its controls.
3 Description of operation of each system at various loads together with reset

schedules and seasonal variances.

4 Operation instruction for each system and each component.

5 Description of actions to be taken in event of equipment failure.

.6 Valves schedule and flow diagram.

i Colour coding chart.

Maintenance data shall include:

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

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

Performance data to include:

A Equipment manufacturer's performance data sheets with point of operation as left
after commissioning is complete.
Equipment performance verification test results.

3 Special performance data as specified elsewhere.

Testing, adjusting and balancing reports as specified in Section
23 05 93 - Testing, Adjusting and Balancing for HVAC.

Approvals:

A Submit 2 copies of draft Operation and Maintenance Manual to Consultant for
approval. Submission of individual data will not be accepted unless so directed
by Consultant.

2 Make changes as required and re-submit as directed by Consultant.

Additional data:

A Prepare and insert into operation and maintenance manual when need for same

becomes apparent during demonstrations and instructions specified above.

SHOP DRAWINGS AND PRODUCT DATA

Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal
Procedures.

Shop drawings and product data shall show:
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A Mounting arrangements.
2 Operating and maintenance clearances. eg. access door swing spaces.

1.10

1.11

1.12

Shop drawings and product data shall be accompanied by:

A Detailed drawings of bases, supports, and anchor bolts.
2 Acoustical sound power data, where applicable.

3 Points of operation on performance curves.

4 Manufacturer to certify as to current model production.
5 Certification of compliance to applicable codes.

In addition to transmittal letter referred to in Section 01 33 00 - Submittal Procedures: use
MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.
CLEANING

Clean interior and exterior of all systems including strainers. Vacuum interior of
ductwork and air handling units.

AS-BUILT DRAWINGS

Site records:

A Consultant will provide 1 set of reproducible 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 changes to existing
mechanical systems, control systems and low voltage control wiring.

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

3 Use different colour waterproof ink for each service.

4 Make available for reference purposes and inspection at all times.

As-built drawings:

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

2 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).

3 Submit to Engineer Consultant for approval and make corrections as directed.
4 TAB to be performed using as-built drawings.
5 Submit completed reproducible as-built drawings with Operating and

Maintenance Manuals.

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

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.

Divert unused metal and wiring materials from landfill to metal recycling facility
approved by Consultant.
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Dispose of unused paint material at official hazardous material collections site approved
by Consultant.

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

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

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

NOT USED
Not Used.

Execution

NOT USED
Not Used.

END OF SECTION
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Part 1 General
1.1 RELATED SECTIONS
1 Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
2 Section 01 74 11 - Cleaning.
3 Section 23 08 02 - Cleaning and Start-up of Mechanical Piping Systems.
1.2 REFERENCES
1 Canadian General Standards Board (CGSB)
1 CAN/CGSB-1.181-99, Ready-Mixed Organic Zinc-Rich Coating.
1.3 WASTE MANAGEMENT AND DISPOSAL
1 Separate and recycle waste materials in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.
2 Divert unused metal and wiring materials from landfill to metal recycling facility approved
by Consultant.
3 Dispose of unused paint material at official hazardous material collections site approved
by Consultant.
4 Do not dispose of unused paint material into sewer system, into streams, lakes, onto
ground or in any other location 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.
Part 2 Products
2.1 NOT USED
1 Not Used.
Part 3 Execution
3.1 CONNECTIONS TO EQUIPMENT
1 In accordance with manufacturer's instructions unless otherwise indicated.
2 Use valves and either unions or flanges for isolation and ease of maintenance and

assembly.
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3.3

34

3.5

3.6

Use double swing joints when equipment mounted on vibration isolation and when piping
subject to movement.

CLEARANCES

Provide clearance around systems, equipment and components for observation of
operation, inspection, servicing, maintenance and as recommended by manufacturer.

Provide space for disassembly, removal of equipment and components as recommended

by manufacturer or as indicated (whichever is greater) without interrupting operation of
other system, equipment, components.

DRAINS
Install piping with grade in direction of flow except as indicated.

Install drain valve at low points in piping systems, at equipment and at section isolating
valves.

Pipe each drain valve discharge separately to above floor drain. Discharge to be visible.

Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end male
thread, cap and chain.

AIR VENTS

Install manual air vents at high points in piping systems.

Install isolating valve at each automatic air valve.

Install drain piping to approved location and terminate where discharge is visible.
DIELECTRIC COUPLINGS

General: Compatible with system, to suit pressure rating of system.
Locations: Where dissimilar metals are joined.

NPS 2 and under: isolating unions or bronze valves.

Over NPS 2: Isolating flanges.

PIPEWORK INSTALLATION

Screwed fittings jointed with Teflon tape.

Protect openings against entry of foreign material.

Install to isolate equipment and allow removal without interrupting operation of other
equipment or systems.

Assemble piping using fittings manufactured to ANSI standards.
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Saddle type branch fittings may be used on mains if branch line is no larger than half the
size of main.

1 Hole saw (or drill) and ream main to maintain full inside diameter of branch line
prior to welding saddle.

Install exposed piping, equipment, rectangular cleanouts and similar items parallel or
perpendicular to building lines.

Install concealed pipework to minimize furring space, maximize headroom, conserve
space.

Slope piping, except where indicated, in direction of flow for positive drainage and
venting.

Install, except where indicated, to permit separate thermal insulation of each pipe.
Group piping wherever possible and as indicated.

Ream pipes, remove scale and other foreign material before assembly.

Use eccentric reducers at pipe size changes to ensure positive drainage and venting.

Provide for thermal expansion as indicated.

Valves:

A Install in accessible locations.

2 Remove interior parts before soldering.

3 Install with stems above horizontal position unless otherwise indicated.

4 Valves accessible for maintenance without removing adjacent piping.

S5 Install globe valves in bypass around control valves.

.6 Use ball valves at branch take-offs for isolating purposes except where otherwise
specified.

i Install ball valves for glycol service.

8 Use chain operators on valves NPS 2-1/2 and larger where installed more than
2400 mm above floor in Mechanical Rooms.

Check Valves:

1 Install silent check valves on discharge of pumps and in vertical pipes with
downward flow and elsewhere as indicated.

2 Install swing check valves in horizontal lines on discharge of pumps and
elsewhere as indicated.

SLEEVES

General: Install where pipes pass through masonry, concrete structures, fire rated
assemblies, and elsewhere as indicated.

Material: Schedule 40 black steel pipe.
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Construction: Foundation walls and where sleeves extend above finished floors to have
annular fins continuously welded on at mid-point.

Sizes: 6 mm minimum clearance between sleeve and uninsulated pipe or between sleeve
and insulation.

Installation:
1 Concrete, masonry walls, concrete floors on grade: Terminate flush with finished
surface.

Other floors: Terminate 25 mm above finished floor.

3 Before installation, paint exposed exterior surfaces with heavy application of
zinc-rich paint to CAN/CGSB-1.181.

Sealing:

1 Foundation walls and below grade floors: Fire retardant, waterproof
non-hardening mastic.

Elsewhere: Provide space for firestopping. Maintain fire rating integrity.

3 Sleeves installed for future use: Fill with lime plaster or other easily removable
filler.

4 Ensure no contact between copper pipe or tube and sleeve.

ESCUTCHEONS

Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.

Construction: One piece type with set screws. Chrome or nickel plated brass or type 302
stainless steel.

Sizes: Outside diameter to cover opening or sleeve. Inside diameter to fit around pipe or
outside of insulation if so provided.

FLUSHING OUT OF PIPING SYSTEMS

In accordance with Section 23 08 02 - Cleaning and Start-up of Mechanical Piping
Systems.

Before start-up, clean interior of piping systems in accordance with requirements of
Section 01 74 11 - Cleaning supplemented as specified in relevant sections of Division 15.

Preparatory to acceptance, clean and refurbish equipment and leave in operating condition,
including replacement of filters in piping systems.

PRESSURE TESTING OF EQUIPMENT AND PIPEWORK
Advise Consultant prior to performance of pressure tests.
Pipework: Test as specified in relevant sections of Division 15.

Maintain specified test pressure without loss for 4 hours minimum unless specified for
longer period of time in relevant sections of Division 15.
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Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.

Conduct tests in presence of Consultant.

Pay costs for repairs or replacement, retesting, and making good. Consultant to determine
whether repair or replacement is appropriate.

Insulate or conceal work only after approval and certification of tests by Consultant.
EXISTING SYSTEMS

Connect into existing piping systems at times approved by Consultant.

Request written approval 10 days minimum, prior to commencement of work.

Be responsible for damage to existing plant by this work.

Ensure daily clean-up of existing areas.

END OF SECTION
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General

GENERAL

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

QUALIFICATIONS OF TAB PERSONNEL
Names of personnel it is proposed to perform TAB to be submitted to and approved by

Consultant within 90 days of award of contract.

Provide documentation confirming qualifications, successful experience.

PURPOSE OF TAB

Test to verify proper and safe operation, determine actual point of performance, evaluate
qualitative and quantitative performance of equipment, systems and controls at design,
average and low loads using actual or simulated loads

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

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

EXCEPTIONS

TAB of systems and equipment regulated by codes, standards to be to satisfaction of
authority having jurisdiction.

CO-ORDINATION

Schedule time required for TAB (including repairs, re-testing) into project construction
and completion schedule so as to ensure completion before acceptance of project.

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

PRE-TAB REVIEW

Confirm in writing to Consultant adequacy of provisions for TAB and other aspects of
design and installation pertinent to success of TAB.

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

During construction, co-ordinate location and installation of TAB devices, equipment,
accessories, measurement ports and fittings.
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START-UP

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

Follow special start-up procedures specified elsewhere in Division 15.

OPERATION OF SYSTEMS DURING TAB

Operate systems for length of time required for TAB and as required by Consultant for
verification of TAB reports.

START OF TAB
Notify Consultant 7 days prior to start of TAB.

Start TAB when building is essentially completed, including:

Installation of ceilings, doors, windows, other construction affecting TAB.
Application of weatherstripping, sealing, caulking.

All pressure, leakage, other tests specified elsewhere Division 15.

All provisions for TAB installed and operational.

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

1 Proper thermal overload protection in place for electrical equipment.
2 Liquid systems:

Flushed, filled, vented.

Correct pump rotation.

Strainers in place, baskets clean.

Isolating and balancing valves installed, open.

Calibrated balancing valves installed, at factory settings.

fo LY T U UCR SR

Chemical treatment systems complete, operational.

APPLICATION TOLERANCES
Do TAB to following tolerances of design values:
1 Hydronic systems: plus or minus 10 %.

ACCURACY TOLERANCES

Measured values to be accurate to within plus or minus 2 % of actual values.
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1.14

1.15

1.16

1.17

INSTRUMENTS

Prior to TAB, submit to Consultant list of instruments to be used together with serial
numbers.

Calibrate in accordance with requirements of most stringent of referenced standard for
either applicable system or HVAC system.

Calibrate within 3 months of TAB. Provide certificate of calibration to Consultant.

SUBMITTALS

Submit, prior to commencement of TAB:

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

TAB REPORT
Format to be in accordance with referenced standard.
TAB report to show results in SI units and to include:

1 Project record drawings.

2 System schematics.

Submit 6 copies of TAB Report to Consultant for verification and approval, in English in
D-ring binders, complete with index tabs.

VERIFICATION

Reported results subject to verification by Consultant.

Provide manpower and instrumentation to verify up to 30 % of reported results.
Number and location of verified results to be at discretion of Consultant.

Bear costs to repeat TAB as required to satisfaction of Consultant.

SETTINGS

After TAB is completed to satisfaction of Consultant, replace drive guards, close access
doors, lock devices in set positions, ensure sensors 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.

COMPLETION OF TAB

TAB to be considered complete when final TAB Report received and approved by
Consultant.
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HYDRONIC SYSTEMS

Definitions: for purposes of this section, to include low pressure hot water heating glycol
systems.

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

Do TAB of systems, equipment, components, controls specified Division 15.
Qualifications: personnel performing TAB to be qualified to standards of AABC or EBB

Quality assurance: perform TAB under direction of supervisor qualified to standards of
AABC or NEBB.

Measurements: to include, but not limited to, following as appropriate for systems,
equipment, components, controls: Flow rate, static pressure, pressure drop (or loss),
temperature, specific gravity, density, RPM, electrical power, voltage, noise, vibration.

Locations of equipment measurement: To include, but not be limited to, following as
appropriate:

1 Inlet and outlet of heat exchangers (primary and secondary sides), boiler, chiller,
coil, humidifier, cooling tower, condenser, pump, PRV, control valve, other
equipment causing changes in conditions.

2 At controllers, controlled device.

Locations of systems measurements to include, but not be limited to, following as
appropriate: Supply and return of primary and secondary loops (main, main branch,
branch, sub-branch of all hydronic systems, inlet connection of make-up water.

Products

NOT USED
Not used.

Execution

NOT USED
Not used.

END OF SECTION
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General

RELATED SECTIONS

Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
Section 23 25 00 - HVAC Water Treatment Systems.

Section 23 05 93 - Testing Adjusting and Balancing for HVAC.

REFERENCES

American Society for Testing and Materials

A ASTM E202-00, Test Methods for Analysis of Ethylene Glycols and Propylene
Glycols.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.

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

Dispose of unused paint material at official hazardous material collections site approved
by Consultant.

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

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

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

Products

CLEANING SOLUTIONS
Tri-sodium phosphate: 0.40 kg per 100 L water in system.
Sodium carbonate: 0.40 kg per 100 L water in system.

Low-foaming detergent: 0.01 kg per 100 L water in system.

Execution

CLEANING HYDRONIC AND STEAM SYSTEMS

Timing

A Systems to be operational, hydrostatically tested and with safety devices
functional, before cleaning is carried out.

Cleaning Agency:

A Retain qualified water treatment specialist to perform system cleaning.
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3 Install instrumentation such as flow meters, orifice plates, pitot tubes, flow metering

valves only after cleaning is certified as complete by water treatment specialist.

4 Cleaning procedures:

1

Provide detailed report outlining proposed cleaning procedures at least 4 weeks
prior to proposed starting date. Report to include:

A Cleaning procedures, flow rates, elapsed time.

2 Chemicals and concentrations to be used.

3 Inhibitors and concentrations.

4 Specific requirements for completion of work.

5 Special precautions for protecting piping system materials and
components.

.6 Complete analysis of water to be used to ensure water will not damage
systems or equipment.

5 Conditions at time of cleaning of systems
A Systems to be free from construction debris, dirt and other foreign material.

2 Control valves to be operational, fully open to ensure that terminal units can be
cleaned properly.
3 Strainers to be clean prior to initial fill.
4 Install temporary filters on pumps not equipped with permanent filters.
5 Install pressure gauges on strainers to detect plugging.
.6 Report on Completion of Cleaning
A When cleaning is completed, submit report, complete with certificate of

compliance with specifications of cleaning component supplier.

i Hydronic Systems:

1
2

Fill system with water, ensure air is vented from system.

Fill expansion tanks 1/3 to 1/2 full, charge system with compressed air to at least
35 kPa (does not apply to diaphragm type expansion tanks).

Use water metre to record volume of water in system to +/- 0.5%.
Add chemicals under direct supervision of chemical treatment supplier.

Closed loop systems: circulate system cleaner at 60°C for at least 36 h. Drain as
quickly as possible. Refill with water and inhibitors. Test concentrations and
adjust to recommended levels.

Flush velocity in system mains and branches so as to ensure removal of debris.
System pumps may be used for circulating cleaning solution provided that
velocities are adequate.

Add chemical solution to system.

Establish circulation, raise temperature slowly to maximum design 82°C
minimum. Circulate for 12 h, ensuring flow in all circuits. Remove heat, continue
to circulate until temperature is below 38°C. Drain as quickly as possible. Refill
with clean water. Circulate for 6 h at design temperature. Drain and repeat
procedures specified above. Flush through low point drains in system. Refill with
clean water adding to sodium sulphite (test for residual sulphite).
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8 Glycol Systems:

A In addition to procedures specified above perform procedures specified herein.

2 Test to prove concentration will prevent freezing to minus 40°C Test inhibitor
strength and include in procedural report. Refer to ASTM E202.

3.2 START-UP OF HYDRONIC SYSTEMS
A After cleaning is completed and system is filled:

A Establish circulation and expansion tank level, set pressure controls.

2 Ensure air is removed.

3 Check pumps to be free from air, debris, possibility of cavitation when system is
at design temperature.

4 Dismantle system pumps used for cleaning, inspect, replace worn parts, install
new gaskets and new set of seals.

5 Clean out strainers repeatedly until system is clean.

.6 Commission water treatment systems as specified in Section 23 25 00 - HVAC
Water Treatment Systems.

i Check water level in expansion tank with cold water with circulating pumps OFF
and again with pumps ON.

8 Repeat with water at design temperature.

9 Check pressurization to ensure proper operation and to prevent water hammer,
flashing, cavitation. Eliminate water hammer and other noises.

10 Bring system up to design temperature and pressure slowly.

A1 Perform TAB as specified in Section 23 05 93 - Testing, Adjusting and
Balancing for HVAC.

A2 Adjust pipe supports, hangers, springs as necessary.

13 Monitor pipe movement, performance of expansion joints, loops, guides,
anchors.

.14 If sliding type expansion joints bind or if bellows type expansion joints flex
incorrectly, shut down system, re-align, repeat start-up procedures.

15 Re-tighten bolts, etc. using torque wrench, to compensate for heat-caused
relaxation. Repeat several times during commissioning.

.16 Check operation of drain valves.

A7 Adjust valve stem packings as systems settle down.

18 Fully open all balancing valves (except those that are factory-set).

.19 Check operation of over-temperature protection devices on circulating pumps.

.20 Adjust alignment of piping at pumps to ensure flexibility, adequacy of pipe

movement, absence of noise or vibration transmission.

END OF SECTION
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2

General

SUMMARY

Section Includes:

1 The supply and installation of Hydronic Specialties Equipment.

Sustainable requirements for construction and verification.

Related Sections:

1 Section 01 33 00 - Submittal Procedures.

2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
3 Section 02 61 33 - Hazardous Materials.

4 Section 01 47 15 - Sustainable Requirements: Construction.

.5 Section 01 47 17 - Sustainable Requirements: Contractor's Verification.

.6 Section 01 35 30 - Health and Safety Requirements.

i Section 01 78 00 - Closeout Submittals.

REFERENCES

American Society of Mechanical Engineers (ASME).

1 ASME-04, Boiler and Pressure Vessel Code.
American Society for Testing and Materials, (ASTM).

ASTM A47/A47M-99, Specification for Ferritic Malleable Iron Castings.

2 ASTM A278M-01, Specification for Gray Iron Castings for Pressure-Containing
Parts for Temperatures up to 650 degrees F (345 degrees C).

3 ASTM A516/A516M-96(el), Specification for Pressure Vessel Plates, Carbon
Steel, for Moderate - and Lower - Temperature Service.

4 ASTM A536-84(1999)el, Specification for Ductile Iron Castings.
.5 ASTM B62-93, Specification for Composition Bronze or Ounce Metal Castings.

Canadian Standards Association (CSA International).
1 CSA B51-03, Boiler, Pressure Vessel, and Pressure Piping Code.

SUBMITTALS

Submittals in accordance with Section 01 33 00 - Submittal Procedures.

Product Data: submit WHMIS MSDS - Material Safety Data Sheets in accordance with
Section 02 61 33 - Hazardous Materials.

1 Submit shop drawings and product data in accordance with Section 01 33 00 -
Submital Procedures.

2 Indicate on product data expansion tanks air vents separators valves strainers.
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3 Closeout Submittals:

1 Submit maintenance data in accordance with Section 01 78 00 - Closeout
Submittals.
14 QUALITY ASSURANCE
1 Health and Safety:

1 Do construction occupational health and safety in accordance with Section
01 35 30 - Health and Safety Requirements.

1.5 DELIVERY STORAGE AND DISPOSAL

1 Waste Management and Disposal:

1 Separate waste materials for reuse and recycling in accordance with Section
01 74 19 - Construction/Demolition Waste Management And Disposal.

2 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.

Part 2 Products
2.1 MATERIAL
1 Sustainable Requirements:
1 Materials and resources in accordance with Section 01 47 15 Sustainable

Requirements: Construction.

2.2 DIAPHRAGM TYPE EXPANSION TANK

1 Horizontal or Vertical galvanized steel pressurized diaphragm type expansion tank.
2 Capacity: As specified.

3 Size: As specified.

4 Diaphragm sealed in EPDM suitable for 115 degrees C operating temperature.

.5 Working pressure: 860 kPa with ASME stamp and certification.

.6 Air precharged to 84 kPa (initial fill pressure of system).

i Saddles for horizontal installation or Base mount for vertical installation.
8 Supports: provide supports with hold down bolts and installation.
2.3 AUTOMATIC AIR VENT
1 Standard float vent: brass body and NPS connection and rated at 310 kPa working

pressure.
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1

AIR SEPARATOR - IN-LINE
Working pressure: 860 kPa.

Size: as indicated.

Execution

GENERAL

Install as indicated and to manufacturer's recommendations.
Run drain lines to terminate above nearest drain.
Maintain proper clearance to permit service and maintenance.

Should deviations beyond allowable clearances arise, request and follow Consultant's
directive.

Check shop drawings for conformance of all tappings for ancillaries and for equipment
operating weights.

STRAINERS

Install in horizontal or down flow lines.
Ensure clearance for removal of basket.
Install ahead of each pump.

Install ahead of each automatic control valve larger than NPS 1 except at radiation and as
indicated.

AIR VENTS

Install at high points of systems.

Install gate valve on automatic air vent inlet. Run discharge to nearest drain.

EXPANSION TANKS

Adjust expansion tank pressure to suit design criteria.

VERIFICATION

Verification requirements in accordance with Section 01 47 17 - Sustainable
Requirements: Contractor's Verification, include:

1 Materials and resources.

2 Storage and collection of recyclables.

3 Construction waste management.
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4 Resource reuse.
.5 Local/regional materials.

.6 Low-emitting materials.

4.2 PRESSURE SAFETY RELIEF VALVES

1 Run discharge pipe to terminate above nearest drain.

4.3 SUCTION DIFFUSERS

1 Install on inlet to pumps having suction size greater than S0mm.

END OF SECTION
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1.1

1.2

1.3

14

General

SECTION INCLUDES

Materials, equipment selection, installation and start up for hydronic system pumps.
RELATED SECTIONS

Section 01 33 00 - Submittal Procedures.

Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
Section 01 47 15 - Sustainable Requirements: Construction.

Section 01 47 17 - Sustainable Requirements: Contractor's Verification.
Section 01 47 19 - Sustainable Requirements: Operation.

Section 01 35 30 - Health and Safety Requirements.

Section 01 78 00 - Closeout Submittals.

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

1 Standard 90.1-2001 Energy Standard for Buildings Except Low-Rise Residential
Buildings.

Electrical Equipment Manufacturers Advisory Council (EEMAC).
Canadian Standards Association (CSA International).

1 CAN/CSA-B214-01, Installation Code for Hydronic Heating Systems.

National Electrical Manufacturers Association (NEMA).

1 NEMA MG 1-2003, Motors and Generators.

SUBMITTALS

Submittals in accordance with Section 01 33 00 - Submittal Procedures.

Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal
Procedures.

Submit manufacturer's detailed composite wiring diagrams for control systems showing
factory installed wiring and equipment on packaged equipment or required for controlling
devices or ancillaries, accessories and controllers.

Submit product data of pump curves for review showing point of operation.

Indicate piping, valves and fittings shipped loose by packaged equipment supplier,
showing their final location in field assembly.
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Provide maintenance data for incorporation into manual specified in Section 01 78 00 -
Closeout Submittals.

HEALTH AND SAFETY

Do construction occupational health and safety in accordance with Section 01 35 30 -
Health and Safety Requirements.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.

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

Dispose of unused paint material at official hazardous material collections site approved
by Consultant.

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

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

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

EXTRA MATERIALS

Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.

Products

SUSTAINABLE REQUIREMENTS

Materials and resources in accordance with Section 01 47 15 - Sustainable Requirements:
Construction.

EQUIPMENT
Do component selection and sizing to: CAN/CSA-B214.

IN-LINE CIRCULATORS

Volute: cast iron radially split, with screwed or flanged design suction and discharge
connections.

Impeller: Alloy Steal.

Shaft: alloy steel with bronze sleeve bearing, integral thrust collar.
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3.1

3.2

Seal assembly: mechanical for service to 135 degrees C.
Coupling: rigid self-aligning.

Motor: to NEMA MG 1 non overloading, capacity as specified.
Capacity: as indicated.

Design pressure: 860 kPa.

Execution

INSTALLATION
Do Work in accordance with CAN/CSA-B214.

In line circulators: install as indicated by flow arrows. Support at inlet and outlet flanges
or unions. Install with bearing lubrication points accessible.

Base mounted type: supply templates for anchor bolt placement. Furnish anchor bolts with
sleeves. Place level, shim unit and grout. Align coupling in accordance with
manufacturer's recommended tolerance. Check oil level and lubricate. After run-in, tighten
glands.

Ensure that pump body does not support piping or equipment. Provide stanchions or
hangers for this purpose. Refer to manufacturer's installation instructions for details.

Pipe drain tapping to floor drain.
Install volute venting pet cock in accessible location.
Check rotation prior to start-up.

Install pressure gauge test cocks.

START-UP

General

1 In accordance with Section: General Requirements; supplemented as specified
herein.

2 In accordance with manufacturer's recommendations.

Procedures:

1 Before starting pump, check that cooling water system over-temperature and other
protective devices are installed and operative.

After starting pump, check for proper, safe operation.

3 Check installation, operation of mechanical seals, packing gland type seals. Adjust
as necessary.

4 Check base for free-floating, no obstructions under base.



Project HYDRONIC PUMPS Section 23 21 23
R.060008.001

Page 4 of 5
.5 Run-in pumps for 12 continuous hours.
.6 Verify operation of over-temperature and other protective devices under low- and
no-flow condition.
Eliminate air from scroll casing.
.8 Adjust water flow rate through water-cooled bearings.
Adjust flow rate from pump shaft stuffing boxes to manufacturer's
recommendation.
10 Adjust alignment of piping and conduit to ensure true flexibility at all times.
A1 Eliminate cavitation, flashing and air entrainment.
A2 Adjust pump shaft seals, stuffing boxes, glands.
13 Measure pressure drop across strainer when clean and with flow rates as finally
set.
.14 Replace seals if pump used to degrease system or if pump used for temporary
heat.
15 Verify lubricating oil levels.
33 PERFORMANCE VERIFICATION (PV)
1 General
1 In accordance with Section 01 47 17 - Sustainable Requirement: Contractor's
Verification, include:
1 Materials and resources.
2 Low-emitting materials.
2 In accordance with manufacturer's recommendations.
2 Exclusions:
A This paragraph does not apply to small in-line circulators.
3 Assumptions: these PV procedures assume that:
1 Manufacturer's performance curves are accurate.
2 Valves on pump suction and discharge provide tight shut-off.
4 Net Positive Suction Head (NPSH):
1 Application: measure NPSH for pumps which operate on open systems and with
water at elevated temperatures.
Measure using procedures prescribed in the Standard.
3 Where procedures do not exist, discontinue PV, report to Consultant and await
instructions.
.5 Mark points of design and actual performance at design conditions as finally set upon
completion of TAB.
34 OPERATION REQUIREMENTS
1 Operational requirements in accordance with Section 01 47 19 - Sustainable

Requirements: Operations, include:

1 Repair and maintenance materials and instructions.
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Part 1 General
1.1 RELATED SECTIONS
1 Section 01 33 00 - Submittal Procedures.
2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
1.2 REFERENCES
1 American Society of Mechanical Engineers (ASME)
1 ASME Boiler and Pressure Vessel Code, Section VII-2001.
1.3 SHOP DRAWINGS
1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
14 CLOSEOUT SUBMITTALS
1 Submit operation and maintenance data for incorporation into manual specified in Section
01 78 00 - Closeout Submittals.
2 Include following:
1 Log sheets as recommended by Consultant.
1.5 WASTE MANAGEMENT AND DISPOSAL
1 Separate and recycle waste materials in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.
2 Divert unused metal and wiring materials from landfill to metal recycling facility approved
by Consultant.
3 Dispose of unused paint material at official hazardous material collections site approved
by Consultant.
4 Do not dispose of unused paint material into sewer system, into streams, lakes, onto
ground or in any other location 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.
Part 2 Products
2.1 MANUFACTURER
1 Equipment, chemicals, service by one supplier.
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2.2 POT FEEDER
1 Welded steel, pressure rating 861 kPa. Temperature rating: 90°C.
2.3 CHEMICAL FEED PIPING
1 Resistant to chemicals employed. Pressure rating: 861 kPa.
24 CHEMICAL FEED PUMPS
1 Top-mounted electronic metering diaphragm type: flow range 0-100%, adjustable, plus or

minus 1.0% accuracy (repetitive), on-off operation, with pressure relief valve, check valve,
foot valve, injection fitting.

2 Piston type: flow range 0-100%, adjustable, plus or minus 1.0% accuracy (repetitive),
on-off operation, with stainless steel piston, pressure relief valve, double ball and check
valves.

2.5 SHIPPING/ FEEDING CHEMICAL CONTAINERS
1 High density moulded polyethylene, with liquid level graduations, cover.
2.6 WATER TREATMENT FOR HYDRONIC SYSTEMS
1 Glycol system: Pot feeder, 19L, operating pressure 861 kPa.
2 Micron filter for each pot feeder:
A Capacity 2% of pump recirculating rate at operating pressure.
2 Six (6) sets of filter cartridges for each type, size of micron filter.
2.7 CHEMICALS

A Provide 1 years supply of 67%water and 33% ethylene glycol c/w inhibitor heating
solution.

2 Obtain chemicals from manufacturer with existing valid contract with Owner.

2.8 TEST EQUIPMENT
1 Provide one set of test equipment for each system to verify performance.
2 Complete with carrying case, reagents for chemicals, all specialized or supplementary

equipment.
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1

Execution

INSTALLATION

Install HVAC water treatment systems in accordance with ASME Boiler Code Section
VII, and requirements and standards of authorities having jurisdiction, except where
specified otherwise.

Ensure adequate clearances to permit performance of servicing and maintenance of
equipment.

CHEMICAL FEED PIPING

Install crosses at all changes in direction. Install plugs in unused connections.

CLEANING OF MECHANICAL SYSTEM

Provide copy of recommended cleaning procedures and chemicals for approval by
Consultant.

Thoroughly flush mechanical systems and equipment with approved cleaning chemicals
designed to remove deposition from construction such as pipe dope, oils, loose mill scale
and other extraneous materials. Chemicals to inhibit corrosion of various system materials
and be safe to handle and use.

During circulation of cleaning solution, periodically examine and clean filters and screens
and monitor changes in pressure drop across equipment.

Drain and flush systems until alkalinity of rinse water is equal to make-up water. Refill
with clean water treated to prevent scale and corrosion during system operation.

Disposal of cleaning solutions to be approved by authority having jurisdiction.

WATER TREATMENT SERVICES

Provide water treatment monitoring and consulting services for period of one year after
system start-up. Service to include:

1 Initial water analysis and treatment recommendations.

2 System start-up assistance.

3 Operating staff training.

4 Visit plant every 30 days during period of operation and as required until system
stabilizes, and advise on treatment system performance.

Provide necessary recording charts and log sheets for operation.

o

Provide necessary laboratory and technical assistance.

i Instructions and advice to operating staff to be clear, concise and in writing.

START-UP

Start up water treatment systems in accordance with manufacturer's instructions.
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Part 1 General
1.1 RELATED SECTIONS
.1 Section 01 33 00 - Submittal Procedures.
2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal.
3 Section 01 78 00 - Closeout Submittals.
1.2 REFERENCES
1 American Boiler Manufacturer's Association (ABMA)
2 American National Standards Institute (ANSI)
.1 ANSI 721.13-2000/CSA 4.9-2000, Gas-Fired Low-Pressure Steam and Hot
Water Boilers.
3 American National Standards Institute (ANSI)/ American Society of Mechanical
Engineers (ASME)
1 ANSI/ASME Boiler and Pressure Vessel Code, Section IV, 2001.
4 Canadian Gas Association (CGA)
.1 CAN1-3.1-77(R2001), Industrial and Commercial Gas-Fired Package Boilers.
2 CSA-B149.1-00, Natural Gas and Propane Installation Code.
.5 Canadian Standards Association (CSA)
1 CSA B51-97, Boiler, Pressure Vessel, and Pressure Piping Code.
2 CSA B139-00, Installation Code for Oil Burning Equipment.
3 CSA B140.7.2-1967(R2001), Oil-Fired Steam and Hot Water Boilers for
Commercial and Industrial Use.
.6 Electrical and Electronic Manufacturer's Association of Canada (EEMAC)
1.3 SHOP DRAWINGS
1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
2 Indicate the following:

General arrangement showing terminal points, instrumentation test connections.
Clearances for operation, maintenance, servicing, tube cleaning, tube replacement.
Foundations with loadings, anchor bolt arrangements.

Piping hook-ups.

Equipment electrical drawings.

Burners and controls.

All miscellaneous equipment.

Flame safety control system.

NoRN-CRINGIYe RS TN SO VO S R

Breeching and stack configuration.



Project
R.060008.001

HEATING BOILERS Section 23 52 00

Page 2 of 6

3
1.4

.1
1.5

1

2

3

4

5

.6
1.6

1
Part 2
2.1
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Engineering data to include:

1 Boiler efficiency at 25%, 50%, 75%, 100%, of design capacity.
2 Radiant heat loss at 100% design capacity.

CLOSEOUT SUBMITTALS

Submit operation and maintenance data for incorporation into manual specified in Section
01 78 00 - Closeout Submittals.

WASTE MANAGEMENT AND DISPOSAL

Separate and recycle waste materials in accordance with Section 01 74 19 -
Construction/Demolition Waste Management And Disposal.

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

Dispose of unused paint material at official hazardous material collections site approved
by Consultant.

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

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

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

MAINTENANCE

Maintenance materials to include:

1 Special tools for burners, manholes, handholes and Operation and Maintenance.
2 Spare parts for 1 year of operation.

3 Spare gaskets.

4 Spare gauge glass inserts.

5 Probes and sealants for electronic indication.
.6 Spare burner tips.

i Spare burner gun.

8 Safety valve test gauge.

Products

GENERAL

Packaged boiler:

1 Complete with burner and necessary accessories and controls.
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2 Factory tested at rated capacity to, and bearing seal or nameplate certifying

2

.10

A1

compliance with, CSA B140.7.2.

3 Ready for attachment to piping, electrical power, controls.

4 Designed and constructed to ANSI/ASME Boiler and Pressure vessel Code.
) CRN (Canadian Registration Number), to CSA B51.

.6 Boiler/burner package to bear CGA label.

Performance:

1 In accordance with American Boiler Manufacturers Association (ABMA), or

ANSI Z21.13/CSA 4.9 (gas burning) testing procedures.
2 Firing Fuel: Natural gas.

3 Boiler efficiency: 80 % minimum at 30% to 100% firing rates.
4 Flue gas temperature leaving boiler:

1 Not to exceed 260°C.

2 Above dewpoint conditions at minimum firing rate.
Electrical:

1 Power: 120 V, 1 phase, 60Hz.

2 Controls: 120 V, 1 phase, 60Hz.

3 Electrical components: CSA approved.

Controls: factory wired. Enclosed in Electrical and Electronic Manufacturers' Association
of Canada (EEMAC) steel cabinet.

Thermal insulation:

1 50 mm thick mineral fibre. Seal insulation at handholes, manholes, mudholes,
piping connections with insulating cement or asphaltic paint. Finish with heat
resisting paint.

Jackets: heavy gauge metal, finished with heat resisting paint.
Mounting:

1 Structural steel base, lifting lugs.

Anchor bolts and templates:

1 Supply for installation by other Divisions. Anchor bolts to be sized to Section

Start-up, instruction, on-site performance tests: 3 days per boiler.

Trial usage:

1 Owner may use boilers for test purposes prior to acceptance and commencement
of warranty period.

2 Supply labour, materials and instruments required for tests.

Temporary use by contractor:

1 Contractor may use boilers only after written approval from Consultant.
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2 Monitor and record performance continuously. Keep log of maintenance activities
carried out.
3 Refurbish to as-new condition before final inspection and acceptance.

2.2

2.3

MODULAR HOT WATER BOILER, NATURAL GAS PULSE FIRED,
CONDENSING TYPE

Heating boiler seasonal efficiency rating: 90 %. Flue gas exhaust temperature: 45 to 55 °C,
when operating in condensing mode.

Flue gas: individually direct vented. Combustion air: individually drawn from outdoors
through plastic pipes as indicated and as recommended by manufacturer.

Factory-assemble each module to include combustion air inlet chamber, pre-purge blower
assembly, air-gas fuel control valve, cast pulse combustion chamber, welded absorption
chamber with spiralled fire tubes and exhaust chamber. Assembly to be housed in
insulated jacket which includes boiler mounted electrical control panel enclosure with
operation sequence indicator lights. Provide coupling on combustion air inlet and exhaust
chambers for connections of plastic piping, PVC for outside air intake and CPVC for
outside exhaust. Provide condensate drain fitting on exhaust chamber. Boiler materials
will enable operation with flue gas temperature below dewpoint without corrosion.

Absorption unit: constructed in accordance with Section IV of ASME Boiler and Pressure
Vessel Code for Low Pressure Heating Boilers for 207 kPa working pressure.

Controls for each module to include solid state controller with auxiliary relay, fan prove
pressure switch and pressure sensing flame safeguard system. Provide combination gas
control with manual shut off valve, system pressure controlled regulator, automatic
redundant shut off valves, high limit water temperature control with adjustable
differential, ASME approved pressure relief valve and temperature/pressure indicator.

Factory wire each module and operationally test. Each module to be suitable for individual
firing. Step firing to be accomplished by firing individual modules without reducing their
thermal efficiency. Control system: designed and provided for heating plant by
manufacturer.

AUXILIARIES
Provide for each boiler and to meet ANSI/ASME requirements.

Hot water boilers:

Relief valve: ANSI/ASME rated, set at 207 kPa, to release entire boiler capacity.
Pressure gauge: 90 mm diameter complete with shut-off cock.

Thermometer: 115 mm diameter range 10 to 150 °C.

Low water cut-off: with visual and audible alarms.

Auxiliary low water cut-off: with separate cold water connection to boiler.
Isolating gate valves: on supply and return connections.

Drain valve: NPS.

Stack thermometer: Range 65 to 200 °C.

[ IS o R R O FUR SR
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9 Outdoor controller: to reset operating temperature controller.
10 One 1 set of cleaning tools.
24 GAS BURNERS
A General:
A Forced draft with:
1 Built-in blower to supply combustion air, complete with motor, silencer
and damper.
High voltage ignition transformer.
3 Flame observation port.
Easy access to nozzles and electrodes.
2 Gas pilot:
1 To meet all code and provincial regulations including solenoid gas valve, pressure
regulator, pressure gauge, manual shut-off valve.
3 Main gas train:
1 To meet all code and provincial regulations including masin shut-off valve,

pressure regulator, motorized electric shut-off valve, downstream block-test valve
with test connection and pressure gauge.

4 Controls:

1 Electronic combustion control relay with flame rod flame detector for combustion
control and flame supervision.

2 Control to shut off fuel within 5 seconds upon pilot flame or main flame failure or
upon signal of safety interlock and to ensure, when restarted, in sequence:
1 Pre-purge.
2 Pilot ignition and supervision.
3 Main gas valve opening.
4 Pilot cut-off. Pilot-proving period not to exceed 10 seconds.
.5 Burner operation.
.6 Post-purge burner shut-down.

3 Static pressure interlock. To shut off burner upon loss of combustion air pressure.

Fuel-air mixture: Control through:

1 2-position motor with end switch to provide for low-fire start and high
fire run.
2 Two-position motor with linkage to control fuel and air and with end

switches to prove low-fire start and energize high fire solenoid valve for
high-low fire operation.

3 Modulating motor with end switch to provide for low-fire start and fully
modulating operation down to 20 % of design capacity.
5 Immersion controllers:
1 Operating: to start and stop burner, and operating between adjustable
setpoints.

2 Modulating: to modulate burner output.
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.6 Visual and audible alarms: to indicate burner shutdown due to flame failure, low
water level, high pressure temperature, low air pressure, low gas pressure.
i Pilot lights: to indicate:
N Normal burner operation.
.8 Burner to start up in low fire position.

Part 3

3.1

3.2

3.3

Execution

INSTALLATION

Install in accordance with ANSI/ASME Boiler and Pressure Vessels Code Section 1V,
regulations of Province having jurisdiction, except where specified otherwise, and
manufacturers recommendations.

Make required piping connections to inlets and outlets recommended by boiler
manufacturer.

Maintain clearances as indicated or if not indicated, as recommended by manufacturer for
operation, servicing and maintenance without disruption of operation of any other
equipment/system.

Mount unit level.

Pipe hot water relief valves full size to nearest drain.

Natural gas fired installations - in accordance with CSA-B149.1.

MOUNTINGS AND ACCESSORIES

Safety valves and relief valves:

1 Run separate discharge from each valve.

2 Terminate discharge pipe as indicated.

3 Run drain pipe from each valve outlet and drip pan elbow to above nearest drain.
COMMISSIONING

Manufacturer to:

1 Certify installation.

2 Start up and commission installation.
3 Carry out on-site performance verification tests.
4 Demonstrate operation and maintenance.

Provide Consultant at least 24 h notice prior to inspections, tests, and demonstrations.
Submit written report of inspections and test results.

END OF SECTION



