Diffusers, Registers and Grilles

TYPE| MANUFAC-| MODEL | BOR- | CORE | VOLUME| FRAME |FASTNG.| FINISH REMARKS
TURER DER CONT.
A | E.H.Price | SCD/31 |24X24| SCD VCR7 - A B12 LG RND NECK DIFF
3C/B12 | FACE WHITE T-BAR CEILING
B E.H. Price | SCD/31 | 12X12| SCD VCR7 - A B12 LG RND NECK DIFF
3C/B12 | FACE WHITE T-BAR CEILING
C | E.H. Price 80D/TB B 80 D - A B12 EXHAUST GRILLE
B12 WHITE
D E.H. Price 60/C/L C L - - A B12 TRANSFER AIR GRILLE
A/B12 WHITE
Diffuser, Register and Grille Schedule
Project: LAB RENOVATIONS
MORDEN RESEARCH STATION
File: 13-130-01 Designer: RE
Date: Oct-13 Sheet: MS-1




Variable Volume Air Valves

VAV AREA SIZE CAP.(I/s) (cfm) MODEL REMARKS
NO. SERVED MAX MIN
NEW 175-1 6 170 0 SDV-5000
VAV-S-1 360 0
NEW 175-1 6 170 0 SDV-5000
VAV-R-1 360 0

Variable Volume Air Valve Schedule
Project: LAB RENOVATIONS
MORDEN RESEARCH STATION

File: 13-130-01 Designer: PG
Date: Oct-13 Sheet: MS-2




Computer Room Air Conditioning Units

NO. TYPE /| MODEL SERVING CAPACITY REMARKS
(TONS)
AC-1/CU-1 REFER TO SPEC ROOM 176 3 Mitsubishi Mr.Slim PEAD-A36AA/PUY-A36NHA4
SECTION 23 82 19 w/ -40 ultra low ambient option
AC-2/CU-2 REFER TO SPEC ROOM 176 3 Mitsubishi Mr.Slim PEAD-A36AA/PUY-A36NHA4
SECTION 23 82 19 w/ -40 ultra low ambient option
AC-3/CU-3 REFER TO SPEC ROOM 175 3 Mitsubishi Mr.Slim PEAD-A36AA/PUY-A36NHA4

SECTION 23 82 19

w/ -40 ultra low ambient option

Computer Room Air Conditioning Unit Schedule
Project: LAB RENOVATIONS
MORDEN RESEARCH STATION
File: 13-130-01 Designer: RE
Date:  Oct-13 Sheet: MS-3




Fan Schedule

FAN FAN CAP. E.S.P. SPD. | OUT. | BRK. | MTR.
NO. SERVICE FAN TYPE | LOCATION MODEL (cfm) | (in. W.G.) | (rpm)| VEL. | (HP) [ (HP) REMARKS
(I/s) (Pa) ((?r:/rg)) (BKW)| (kW)
RM 173-1 INLINE DRAWING | GREENHECK | 100 0.25 1725 - 0.03 | 0.25 | C/W VIBRATION ISOLATION KIT
EF-13 STORAGE CABINET M3.3 BSQ-70-4 SPARK RESISTANT
(H2, HE) FAN 47 63 0.00 { 0.02 | 0.19 EXPLOSION PROOF MOTOR
RM 173-1 INLINE DRAWING | GREENHECK | 100 0.25 1725 - 0.03 | 0.25 | C/W VIBRATION ISOLATION KIT
EF-14 STORAGE CABINET M3.3 BSQ-70-4 SPARK RESISTANT
(AIR) FAN 47 63 0.00 [ 0.02 | 0.19 EXPLOSION PROOF MOTOR
Fan Schedule
i Project: LAB RENOVATIONS
SMS | MORDEN RESEARCH STATION
File: 13-130-01 Designer: RE
Date: Oct-13 Sheet: MS-4
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	210501 - Common Work Results For Mechanical
	Part 1 General
	1.1 Submittals
	.1 Submittals: in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.3 Shop drawings and product data accompanied by:
	.1 Points of operation on performance curves.
	.2 Manufacturer to certify current model production.
	.3 Certification of compliance to applicable codes.

	.4 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.
	.5 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Operation and maintenance manual approved by, and final copies deposited with, Owner’s Site Representativebefore final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Operation instruction for systems and component.
	.4 Description of actions to be taken in event of equipment failure.

	.4 Maintenance data to include:
	.1 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.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit [2] copies of draft Operation and Maintenance Manual to Consultant for approval. Submission of individual data will not be accepted unless directed by Consultant.
	.2 Make changes as required and re-submit as directed by Consultant.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	.8 Site records:
	.1 Consultant will provide [1] set of reproducible mechanical drawings. Provide sets of prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to existing mechanical systems, control systems an...
	.2 Transfer information to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour waterproof ink for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, 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 Consultant for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

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



	Part 2 Execution
	2.1 Cleaning
	.1 Clean interior and exterior of all systems. Vacuum interior of ductwork and air handling units.

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



	221116 - Domestic Water Piping
	Part 1 General
	1.1 References
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers International (ASME)
	.1 ANSI/ASME B16.15-06, Cast Bronze Threaded Fittings, Classes 125 and 250.
	.2 ANSI/ASME B16.18-01, Cast Copper Alloy Solder Joint Pressure Fittings.
	.3 ANSI/ASME B16.22-01, Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
	.4 ANSI/ASME B16.24-01, Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150, 300, 400, 600, 900, 1500 and 2500.

	.2 ASTM International Inc.
	.1 ASTM A536-84(2004)e1, Standard Specification for Ductile Iron Castings.
	.2 ASTM B88M-05, Standard Specification for Seamless Copper Water Tube (Metric).



	Part 2 Products
	2.1 Piping
	.1 Domestic hot, cold and recirculation systems, within building.
	.1 Above ground: copper tube, hard drawn, type L: to ASTM B88M.


	2.2 Fittings
	.1 Cast bronze threaded fittings, Class 125: to ANSI/ASME B16.15.
	.2 Cast copper, solder type: to ANSI/ASME B16.18.
	.3 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.
	.4 NPS 1 1/2 and smaller : wrought copper to ANSI/ASME B16.22, cast copper to ANSI/ASME B16.18; with 301 stainless steel internal components and EPDM seals. Suitable for operating pressure to 1380 kPa.

	2.3 Joints
	.1 Rubber gaskets, latex-free 1.6mm thick: to AWWA C111.
	.2 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.
	.3 Solder: 95/5 tin copper alloy.
	.4 Teflon tape: for threaded joints.

	2.4 Ball Valves
	.1 NPS 2 and under, screwed:
	.1 Class 150.
	.2 Forged Brass body, stainless steel ball, PTFE adjustable packing, brass gland and PTFE seat, steel lever handle as specified Section 23 05 23.01 – Valves – Bronze.

	.2 NPS 2 and under, soldered:
	.1 To ANSI/ASME B16.18, Class 150.
	.2 Bronze body, stainless steel ball, PTFE adjustable packing, brass gland and PTFE seat, steel lever handle, with NPT to copper adaptors as specified Section 23 05 23.01 – Valves – Bronze.



	Part 3 Execution
	3.1 Application
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 Installation
	.1 Install in accordance with National Building Code of Canada and local authority having jurisdiction.
	.2 Install pipe work in accordance with Section 23 05 05 - Installation of Pipework, supplemented as specified herein.
	.3 Assemble piping using fittings manufactured to ANSI standards.
	.4 Connect to fixtures and equipment in accordance with manufacturer's written instructions unless otherwise indicated.

	3.3 Valves
	.1 Isolate equipment, fixtures and branches with ball valves.

	3.4 Cleaning
	.1 Clean in accordance with Section 01 74 11 - Cleaning.



	221317 - Drainage Waste and Vent Piping - Cast Iron and Copper
	Part 1 General
	1.1 References
	.1 ASTM International Inc.
	.1 ASTM B32-08, Standard Specification for Solder Metal.
	.2 ASTM B306-02, Standard Specification for Copper Drainage Tube (DWV).
	.3 ASTM C564-03a, Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

	.2 Canadian Standards Association (CSA International).
	.1 CSA B67-1972(R1996), Lead Service Pipe, Waste Pipe, Traps, Bends and Accessories.CAN/CSA-B70-06, Cast Iron Soil Pipe, Fittings and Means of Joining.
	.2 CAN/CSA-B125.3-05, Plumbing Fittings.


	1.2 Submittals
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.


	Part 2 Products
	2.1 Copper Tube And Fittings
	.1 Above ground sanitary and vent Type DWV to: ASTM B306.
	.1 Fittings.
	.1 Cast brass: to CAN/CSA-B125.3.
	.2 Wrought copper: to CAN/CSA-B125.3.



	2.2 Cast Iron Piping And Fittings
	.1 Above ground sanitary and vent: to CAN/CSA-B70.
	.1 Joints:
	.1 Hub and spigot:
	.1 Caulking lead: to CSA B67.

	.2 Mechanical joints:
	.1 Neoprene or butyl rubber compression gaskets with stainless steel clamps.





	Part 3 Execution
	3.1 Installation
	.1 Install in accordance with National Plumbing Code, Provincial Plumbing Code and local authority having jurisdiction.

	3.2 Testing
	.1 Hydraulically test to verify grades and freedom from obstructions.

	3.3 Performance Verification
	.1 Cleanouts:
	.1 Ensure accessible and that access doors are correctly located.
	.2 Open, cover with linseed oil and re-seal.
	.3 Verify that cleanout rods can probe as far as the next cleanout, at least.

	.2 Test to ensure traps are fully and permanently primed.
	.3 Ensure that fixtures are properly anchored, connected to system and effectively vented.

	3.4 Cleaning
	.1 Clean in accordance with Section 01 74 11 - Cleaning.



	224201 - Plumbing Specialties and Accessories
	Part 1 General
	1.1 References
	.1 American Society for Testing and Materials International (ASTM).
	.1 ASTM A126-95, Specification for Gray Iron Castings for Valves, Flanges and Pipe Fittings.
	.2 ASTM B62, Specification for Composition Bronze or Ounce Metal Castings.


	1.2 Submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Shop Drawings:
	.1 Submit Shop Drawings to indicate Materials, finishes, method of anchorage, number of anchors, dimensions, construction and assembly details and accessories for products in this section.

	.3 Instructions: submit manufacturer's installation instructions.
	.4 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals, include:
	.1 Description of plumbing specialties and accessories, giving manufacturers name, type, model, year and capacity.
	.2 Details of operation, servicing and maintenance.
	.3 Recommended spare parts list.



	Part 2 Products
	2.1 Fixtures
	.1 Sink #1:
	.1 Kindred LBD6410PCB-1/3, double compartment sink with faucet ledge, 18 gauge, type 304, 18-10 stainless steel, self rimming, undercoated, 89mm waste assembly, 3 hole, 1-1/2”, 8” centerset
	.2 Delta 26C3974, heavy duty cast brass sink faucet, 5” centreset, polished chrome, (spout R4) smooth end gooseneck, 6” radius , 10.4” height, (outlet #7) smooth spout end with laminar flow control in spout base 1.0gpm (3.8lpm), (handle #4) 4” blade h...
	.3 Delta 33T360, 38mm (1½”) adjustable P-trap c/w cleanout.
	.4 Speedway - chrome plated flexible sink supplies with screwdriver angle stops, inlet extension tubes and chrome plated escutcheon plates.


	2.2 Floor Drains
	.1 FFD #1:
	.1 Zurn ZN-415-R cast iron body, floor clamping ring with grate and 3" x 9" (75mm x 225mm) bronze oval funnel strainer, one piece full port opening funnel grate, vandalproof screws.


	2.3 Cleanouts
	.1 Cleanout Plugs: heavy cast iron male ferrule with brass screws and threaded brass or bronze plug. Sealing-caulked lead seat or neoprene gasket.
	.2 Access Covers:
	.1 Wall Access: face or wall type, stainless steel square or round cover with flush head securing screws, bevelled edge frame complete with anchoring lugs.
	.2 Floor Access: round cast iron body and frame with adjustable secured nickel bronze top and:
	.1 Plugs: bolted bronze with neoprene gasket.
	.2 Cover for Unfinished Concrete Floors: cast iron round or square, gasket, vandal-proof screws.
	.3 Cover for Tile and Linoleum Floors: polished nickel bronze with recessed cover for linoleum or tile infill, complete with vandal-proof locking screws.




	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 data sheet.

	3.2 Installation
	.1 Install in accordance with National Plumbing Code of Canada, and local authority having jurisdiction.

	3.3 Cleanouts
	.1 Install cleanouts at locations required by code, and as indicated.
	.2 Bring cleanouts to wall or finished floor unless serviceable from below floor.



	226313.53 - Laboratory Gas Piping
	Part 1 General
	1.1 Qualification Of Contractor And Installers
	.1 Prior to commencement of work, submit to Consultant and Owner a written resume of qualifications and experience (magnitude and type) of site supervisor and installers. All shall have past experience in installation of medical gas systems. Chief ins...


	Part 2 Products
	2.1 Piping, Fittings And Check Valves
	.1 All piping for medical systems except as noted below, shall be type `L' Third Party Certified hard temper copper tubing in accordance with ASTM Standard B88, seamless copper water tube.
	.2 Installation shall be in strict accordance with latest edition of the C.S.A. Z7396.1-09 Code and local authorities.
	.3 Fittings shall be constructed of wrought copper, brass or bronze.  Ordinary cast brass pressure or drainage fittings are not acceptable as they cannot withstand the heat of brazing.  If nipples are required, they shall be brass.  In accordance with...
	.4 All piping, fittings, and valves shall be factory degreased and cleaned for oxygen use and be capped or sealed to prevent contamination, as per CSA Z7396.1-09.
	.5 Check valves to be 200 psi W.O.G. rated, bronze swing check with teflon disc. Red & White #236T.
	.6 All unions shall have threaded female ends. Female ends shall not be brazed to ensure that union will not distort.

	2.2 Flexible Pipe Connections
	.1 Hydro Flex flexible braided stainless steel connectors manufactured of 300 series stainless steel convoluted metal bellows and braid, 1034 kPa (150 psi) rating with N.P.T. male ends up to mm or forged steel flanges (PCFF). Connectors to be 457mm (1...

	2.3 Valves And Valve Boxes
	.1 Valves
	.1 Ball valves 13mm up to and including 50mm – Apollo series 82-200 (8224XF5) without locking handle or Model KX4416TXTE with locking handle: degreased for oxygen service, brass body, brass ends complete with extended tube ends, all openings sealed wi...
	.2 Ball valves 64mm and over – Apollo series 82-200 (8224XF5) without locking handle or Model KX45-6166-TT-TE with locking handle; degreased for oxygen service, stainless steel stem, ball and valve body, brass ends for brazed connection to suit specif...
	.3 Unless specified otherwise, each valve shall be minimum 13mm and shall be installed with locking handle and padlock.


	2.4 Pressure Gauges
	.1 High quality, having bronze geared movements, bronze bourdon tube, friction glass cover, steel slip ring, and precision type pointer, degreased for oxygen service. Accuracy to be 1% of full span.
	.2 Use 114mm (4-1/2") dials. Where mounted above 3m (10'-0") from floor, use 150mm (6") dial. Gauges chosen with indicating needle at 12 o'clock position for normal operating pressure. Gauges shall have dual indication (i.e. kPa, psi) with psi promine...

	2.5 Automatic Switchover Manifold
	.1 Praxair model Con526 Series high purity automatic switchover system c/w in line regulator and field adjustable pressure relief valve, flexible stainless steel pigtails with armor casing and check valves in the gland to prevent contamination and min...
	.2 Metal-to-metal diaphragm seal, cylinder priority valve. Maximum inlet press 3000psig, temperature range -40F to 140F, 2” gauges, brass body, 316L stainless steel diaphragm, PTFE seats, 10 micron multilayer, sintered 316L stainless steel wire mesh, ...

	2.6 Cylinder Wall Bracket
	.1 Praxair cylinder wall brackets, heavy 11 gauge steel construction, edge guarding, steel parts powder coated, 1.5 support straps with cinch buckle. Single or double configuration as required.

	2.7 Compressed Gas Supply
	.1 Provide all compressed gases required during construction for purging, flushing and testing of medical gas systems.
	.2 Purchase all gases required for all work under this Contract. Use appropriate type as required in C.S.A. Standard Z7396.1-09.
	.3 Hoses and fittings required for connection between compressed gas cylinders and installed piping system shall be approved type, degreased and cleaned for oxygen use, with removable dustproof end caps to prevent contamination when not in use. Use ho...

	2.8 Piping Installation
	.1 Installation shall be in strict accordance with latest edition of the C.S.A. Z7396.1-09 Code and local authorities.
	.2 All pipe shall be cut accurately to measurements taken at site and shall be installed without springing or forcing. All changes in direction shall be made with fittings.
	.3 Unless valves are supplied with copper tube extension ends of sufficient length to permit adequate heat dissipation from brazing, remove valve working parts during installation to prevent heat damage from brazing. Dispose of all Teflon seat/seal co...
	.4 Comply with CSA Standard W117.2 Code for Safety in Welding and Cutting.
	.5 All piping in accessible pipe spaces (ceiling spaces and pipe shafts) shall be run in such a way that it does not interfere with free access into the pipe space for future installations or repair work.
	.6 Provide connectors to all equipment requiring medical gas services supplied by owner. Co-operate with all trades to properly locate all equipment connections.
	.7 Gauges shall have 13mm isolating valves, oxygen cleaned. Locking handles required.
	.8 Gauges, subject to vibration, to have copper tube extensions to locate away from source of vibration.
	.9 Valves shall have handles which can be locked with a padlock, both in the open and closed positions.
	.10 All locking handles on ball valves shall have keyed alike padlocks supplied.
	.11 Valves installed in concealed locations (i.e. ceiling spaces) to be arranged for ease of access for servicing through access doors or ceiling tiles which are not fixed. If necessary, add additional access doors.
	.12 All pipe stubs capped for future connection shall have a minimum length of 610mm past the last fitting or valve, for heat dissipation at the time of future connection. Capped end shall have a copper x 1/4" FIP adaptor, and brass plug.

	2.9 Purge Valves
	.1 Provide where required purge valves with nipple and cap connected to main medical gas lines at or near points of supply and locations as directed by Medical Gas Testing Agency. Purge valves shall be as per Clause `Valves', c/w brass nipple and cap

	2.10 Identification Of Piping And Valves
	.1 Laboratory gas pipelines, valves, and terminal units shall be identified in accordance with Clause 10.0, 10.1, 10.2, 10.3, 10.4, 10.5 of C.S.A. Z7396.1-09 Provide and install all self adhesive tape and labels as required by Clause 10.2.
	.2 Identification labels shall be placed onto piping by piping installer, as piping is installed. Labels shall be installed on all piping including in fully-concealed, semi-concealed and exposed areas. Labels shall be installed onto piping adjacent to...

	2.11 Record And As-built Drawings
	.1 Maintain and update record drawings during installation shall be recorded daily on site by the installer". Installer shall use one set of FIELD DRAWINGS to record daily variations and changes. In addition, maintain two separate sets of RECORD DRAWI...
	.2 On laboratory gas piping drawings, identify every valve with number which appears on the corresponding valve tag.

	2.12 Maintenance Data
	.1 Laboratory gases maintenance manuals shall include:
	.1 An equipment listing, identifying every component (including its manufacturer and address) used in the system.
	.2 A complete valve listing, including the valve identification number (as shown on the as-built drawings), location of valve (room or area) and what area(s), room(s), or equipment valve will shut off.
	.3 Insert copies of all medical gas testing results.


	2.13 Final Purge System
	.1 Presence of copper oxide, copper filings, and other particulate matter concealed within the piping may deteriorate internal seals, integral components of terminal units, and clog inlet filters on respiratory therapy equipment resulting in premature...


	Part 3 Execution
	3.1 Qualification Of Supplier And Service Personnel
	.1 Prior to commencement of work, submit to the Consultant and Owner a written resume of the qualifications and experience (magnitude and type) of the Supplier's Service Technicians. All shall have past experience in the installation of medical gas sy...

	3.2 Standards
	.1 All medical gas systems shall be installed and tested in accordance with latest requirements of CSA Standard Z7396.1-09. Items not defined in the CSA Standard shall be as per latest requirements of NFPA Standard 56A "Standard for the Use of Inhalat...

	3.3 Cleaning
	.1 Provide special storage area on site for all medical gas materials. These shall be stored in suitable containers, bins, or racks and protected against contamination until installed.  Medical gas system materials shall be stored separately from othe...
	.2 All pipe and fittings suspected of having been contaminated by dirt or oil on site shall be washed as recommended in C.S.A. Standard Z7396.1-09.
	.3 All tools used in installation shall be degreased and washed clean of all oil and dirt prior to working on systems. Tools shall be maintained clean during entire installation period.

	3.4 Joints
	.1 Piping joints shall be silver brazed using Sil-Fos, with melting point of 535 deg.C (995 deg.F) or higher, or approved silver  brazing alloy in accordance with manufacturer's recommendations  and clause 5.5.1 of CSA Z7396.1-09.
	.2 During brazing of joints, purge interior of piping continuously with oil free dry nitrogen using flow indicator. Discharge gas at open end.
	.3 Threaded joints are permitted only on pipe sizes smaller than 12mm (1/2") and only at fittings in exposed locations. keep threaded joints to minimum possible. Threaded joints shall be in accordance with CSA Z7396.1-09.
	.4 Method for brazing shall be such that no flux material shall be left inside pipe.

	3.5 Inspections
	.1 Notify Consultant and Owner’s Site Representative hours in advance of all tests.

	3.6 Testing Of Medical Gas Services
	.1 Owner shall retain services of CSA certified Medical Gas Testing Agency. This work performed under Separate Contract.
	.2 Section 22 63 13.53 shall co-ordinate work with Testing Agency.
	.3 Section 22 63 13.53 shall make good any installation deficiencies discovered during Medical Gas Testing.
	.4 Section 22 63 13.53 shall pay Owner for any additional services required of Medical Gas Testing Agency to retest work after deficiencies have been completed. This to include cost of Testing Agency, testing gases, etc.



	230505 - Installation of Pipework
	Part 1 General
	1.1 Delivery, Storage And Handling
	.1 Delivery and Acceptance Requirements:
	.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.



	Part 2 Execution
	2.1 Application
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	2.2 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.
	.3 Use double swing joints when equipment mounted on vibration isolation and when piping subject to movement.

	2.3 Clearances
	.1 Provide clearance around systems, equipment and components for observation of operation, inspection, servicing, maintenance and as recommended by manufacturer.
	.2 Provide space for disassembly, removal of equipment and components as recommended by manufacturer without interrupting operation of other system, equipment, components.
	.3 Install piping with grade in direction of flow except as indicated.
	.4 Install drain valve at low points in piping systems, at equipment and at section isolating valves.
	.5 Pipe each drain valve discharge separately to above floor drain.
	.1 Discharge to be visible.

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

	2.4 Pipework Installation
	.1 Screwed fittings jointed with Teflon tape.
	.2 Protect openings against entry of foreign material. Install to isolate equipment and allow removal without interrupting operation of other equipment or systems.
	.3 Assemble piping using fittings manufactured to ANSI standards.
	.4 Install exposed piping, equipment, rectangular cleanouts and similar items parallel or perpendicular to building lines.
	.5 Install concealed pipework to minimize furring space, maximize headroom, conserve space.
	.6 Slope piping, except where indicated, in direction of flow for positive drainage and venting.
	.7 Group piping wherever possible.
	.8 Ream pipes, remove scale and other foreign material before assembly.
	.9 Use eccentric reducers at pipe size changes to ensure positive drainage and venting.
	.10 Valves:
	.1 Install in accessible locations.
	.2 Remove interior parts before soldering.
	.3 Install with stems above horizontal position unless indicated.
	.4 Valves accessible for maintenance without removing adjacent piping.
	.5 Use ball or butterfly valves at branch take-offs for isolating purposes except where specified.


	2.5 Escutcheons
	.1 Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.
	.2 Construction: one piece type with set screws.
	.1 Chrome or nickel plated brass or type 302 stainless steel..

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


	2.6 Preparation For Fire Stopping
	.1 Install firestopping within annular space between pipes, ducts, insulation and adjacent fire separation in accordance with Section 07 84 00 - Fire Stopping.
	.2 Uninsulated unheated pipes not subject to movement: no special preparation.
	.3 Uninsulated heated pipes subject to movement: wrap with non-combustible smooth material to permit pipe movement without damaging fire stopping material or installation.
	.4 Insulated pipes and ducts: ensure integrity of insulation and vapour barriers.

	2.7 Existing Systems
	.1 Connect into existing piping systems at times approved by Owner’s Site Representative.
	.2 Request written approval by Owner’s Site Representative 10 days minimum, prior to commencement of work.
	.3 Be responsible for damage to existing plant by this work.

	2.8 Cleaning
	.1 Clean in accordance with Section 01 74 11 - Cleaning.
	.1 Remove surplus materials, excess materials, rubbish, tools and equipment.




	230523.01 - Valves - Bronze
	Part 1 General
	1.1 References
	.1 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ANSI/ASME B1.20.1-1983(R2006), Pipe Threads, General Purpose (Inch).
	.2 ANSI/ASME B16.18-2001, Cast Copper Alloy Solder Joint Pressure Fittings.

	.2 ASTM International
	.1 ASTM B62-02, Standard Specification for Composition Bronze or Ounce Metal Castings.
	.2 ASTM B283-08a, Standard  Specification for Copper and Copper Alloy Die Forgings (Hot-Pressed).
	.3 ASTM B505/B505M-08a, Standard  Specification for Copper-Base Alloy Continuous Castings.

	.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)
	.1 MSS-SP-25-1998, Standard Marking System for Valves, Fittings, Flanges and Unions.
	.2 MSS-SP-110-1996, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.


	1.2 Submittals
	.1 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.



	Part 2 Products
	2.1 Materials
	.1 Valves:
	.1 Except for specialty valves, to be single manufacturer.
	.2 Products to have CRN registration numbers.

	.2 End Connections:
	.1 Connection into adjacent piping/tubing:
	.1 Steel pipe systems: screwed ends to ANSI/ASME B1.20.1.
	.2 Copper tube systems: solder ends, grooved ends to ANSI/ASME B16.18.


	.3 Ball Valves:
	.1 NPS 2 and under:
	.1 Body and cap: cast high tensile bronze to ASTM B62.
	.2 Pressure rating: Class125, 860 kPa steam.
	.3 Connections: screwed ends to ANSI B1.20.1 and with hexagonal shoulders, solder ends to ANSI.
	.4 Stem: tamperproof ball drive.
	.5 Stem packing nut: external to body.
	.6 Ball and seat: replaceable stainless steel solid ball and Teflon seats.
	.7 Stem seal: TFE with external packing nut.
	.8 Operator: removable lever handle.




	Part 3 Execution
	3.1 Installation
	.1 Remove internal parts before soldering.
	.2 Install valves with unions at each piece of equipment arranged to allow servicing, maintenance, and equipment removal.



	230529 - Hangers and Supports for HVAC Piping and Equipment
	Part 1 General
	1.1 References
	.1 American Society of Mechanical Engineers (ASME)
	.1 ASME B31.1, Power Piping.

	.2 ASTM International
	.1 ASTM A125, Standard  Specification for Steel Springs, Helical, Heat-Treated.
	.2 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.3 ASTM A563, Standard Specification for Carbon and Alloy Steel Nuts.

	.3 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
	.1 MSS SP58, Pipe Hangers and Supports - Materials, Design and Manufacture.
	.2 MSS SP69, Pipe Hangers and Supports - Selection and Application.
	.3 MSS SP89, Pipe Hangers and Supports - Fabrication and Installation Practices.

	.4 Underwriter's Laboratories of Canada (ULC)

	1.2 Submittals
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Provide manufacturer's printed product literature and data sheets for hangers and supports and include product characteristics, performance criteria, physical size, finish and limitations.

	.3 Certificates:
	.1 Submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.

	.4 Manufacturers' Instructions:
	.1 Provide manufacturer's installation instructions.


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

	1.4 Delivery, Storage And Handling
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.


	Part 2 Products
	2.1 System Description
	.1 Design Requirements:
	.1 Construct pipe hanger and support to 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 to building structure.
	.4 Design hangers and supports to support systems under 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 in accordance with MSS SP58.


	2.2 General
	.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS SP58.
	.2 Use components for intended design purpose only. Do not use for rigging or erection purposes.

	2.3 Pipe Hangers
	.1 Finishes:
	.1 Pipe hangers and supports: galvanized or painted with zinc-rich paint after manufacture.
	.2 Use electro-plating galvanizing process or hot dipped galvanizing process.
	.3 Ensure steel hangers in contact with copper piping are copper plated or epoxy coated.

	.2 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: 9 mm UL listed 13 mm FM approved.

	.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye rod, jaws and extension with carbon steel retaining clip, tie rod, nuts and washers.

	.3 Upper attachment structural: suspension from upper flange of I-Beam:
	.1 Cold piping NPS 2 maximum: ductile iron top-of-beam C-clamp with hardened steel cup point setscrew, locknut and carbon steel retaining clip, UL listed FM approved to MSS SP69.
	.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam jaw-clamp with hooked rod, spring washer, plain washer and nut UL listed FM approved.

	.4 Hanger rods: threaded rod material to MSS SP58:
	.1 Ensure that hanger rods are subject to tensile loading only.
	.2 Provide linkages where lateral or axial movement of pipework is anticipated.
	.3 Do not use 22 mm or 28 mm rod.

	.5 Pipe attachments: material to MSS SP58:
	.1 Attachments for steel piping: carbon steel black galvanized.
	.2 Attachments for copper piping: copper plated black steel.
	.3 Use insulation shields for hot pipework.
	.4 Oversize pipe hangers and supports.

	.6 Adjustable clevis: material to MSS SP69 UL listed FM approved, 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.

	.7 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69.
	.8 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.
	.1 Finishes for steel pipework: black galvanized.
	.2 Finishes for copper, glass, brass or aluminum pipework: black galvanized, with formed portion plastic coated epoxy coated.

	.9 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.

	2.4 Insulation Protection Shields
	.1 Insulated cold piping:
	.1 64 kg/m3 density insulation plus insulation protection shield to: MSS SP69, 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.



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

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

	.3 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.4 Use approved constant support type hangers where:
	.1 Vertical movement of pipework is 13 mm or more,
	.2 Transfer of load to adjacent hangers or connected equipment is not permitted.


	3.3 Hanger Spacing
	.1 Plumbing piping:  to Canadian Plumbing Code Provincial Code authority having jurisdiction.
	.2 Copper piping: up to NPS 1/2: every 1.5 m.
	.3 Flexible joint roll groove pipe: in accordance with table below for steel, but not less than one hanger at joints. Table listings for straight runs without concentrated loads and where full linear movement is not required.
	.4 Within 300 mm of each elbow.

	3.4 Hanger Installation
	.1 Install hanger so that rod is vertical under operating conditions.
	.2 Adjust hangers to equalize load.
	.3 Support from structural members. Where structural bearing does not exist or inserts are not in suitable locations, provide supplementary structural steel members.

	3.5 Horizontal Movement
	.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to hot position not to exceed 4 degrees from vertical.
	.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so that rod hanger is vertical in the hot position.

	3.6 Final Adjustment
	.1 Adjust hangers and supports:
	.1 Ensure that rod is vertical under operating conditions.
	.2 Equalize loads.

	.2 Adjustable clevis:
	.1 Tighten hanger load nut securely to ensure proper hanger performance.
	.2 Tighten upper nut after adjustment.

	.3 C-clamps:
	.1 Follow manufacturer's recommended written instructions and torque values when tightening C-clamps to bottom flange of beam.

	.4 Beam clamps:
	.1 Hammer jaw firmly against underside of beam.




	230593 - Testing, Adjusting and Balancing for HVAC
	Part 1 General
	1.1 Summary
	.1 TAB is used throughout this Section to describe the process, methods and requirements of testing, adjusting and balancing for HVAC.
	.2 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.

	1.2 Qualifications Of Tab Personnel
	.1 Submit names of personnel to perform TAB to Owner’s Site Representative within 90 days of award of contract.
	.2 Provide documentation confirming qualifications, successful experience.
	.3 TAB: 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.
	.2 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems-.
	.3 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), HVAC TAB HVAC Systems - Testing, Adjusting and Balancing.

	.4 Recommendations and suggested practices contained in the TAB Standard: mandatory.
	.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 recommendations 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 TAB Standard, use TAB procedures developed by TAB Specialist.
	.2 Where new procedures, and requirements, are applicable to Contract requirements have been published or adopted by body responsible for TAB Standard used (AABC), requirements and recommendations contained in these procedures and requirements are man...


	1.3 Purpose Of Tab
	.1 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
	.2 Adjust and regulate equipment and systems to meet specified performance requirements 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.

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

	1.5 Co-ordination
	.1 Schedule time required for TAB (including repairs, re-testing) into project construction and completion schedule to ensure completion before acceptance of project.
	.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 Owner’s Site 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 Owner’s Site Representative in writing proposed procedures which vary from standard.
	.3 During construction, co-ordinate location and installation of TAB devices, equipment, accessories, measurement ports and fittings.

	1.7 Start-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 Operation Of Systems During Tab
	.1 Operate systems for length of time required for TAB and as required by Owner’s Site Representative for verification of TAB reports.

	1.9 Start Of Tab
	.1 Notify Owner’s Site Representative 7 days prior to start of TAB.
	.2 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 Air systems:
	.1 Filters in place, clean.
	.2 Duct systems clean.
	.3 Volume control dampers installed and open.
	.4 Access doors, installed, closed.
	.5 Outlets installed, volume control dampers open.



	1.10 Application Tolerances
	.1 Do TAB to following tolerances of design values:
	.1 HVAC systems: plus or minus 5%.


	1.11 Accuracy Tolerances
	.1 Measured values accurate to within plus or minus 2% of actual values.

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

	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 Tab Report
	.1 Submit for checking and approval of Owner’s Site Representative, prior to submission of formal TAB report, sample of rough TAB sheets. Include:
	.1 Details of instruments used.
	.2 Details of TAB procedures employed.
	.3 Calculations procedures.
	.4 Summaries.


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

	.2 Submit 6 copies of TAB Report Consultant for verification and approval, in D-ring binders, complete with index tabs.
	.3 Submit 6 copies of TAB report to PWGSC Department Representative for initial review. Do changes and comments thru resubmit. 6 copies of TAB Report to Owner’s Site Representative for verification and approval, in English in D-ring binders, complete ...
	.4 TAB report to include a table identifying all fire dampers and all fire stops along with their location description to aid the Owner’s Site Representative with yearly device testing

	1.16 Verification
	.1 Reported results subject to verification by Owner’s Site Representative.
	.2 Number and location of verified results as directed by Owner’s Site Representative.
	.3 Pay costs to repeat TAB as required to satisfaction of Owner’s Site Representative.

	1.17 Settings
	.1 After TAB is completed to satisfaction of Owner’s Site Representative, replace drive guards, close access doors, lock devices in set positions, ensure sensors are at required settings.
	.2 Permanently mark settings to allow restoration at any time during life of facility. Do not eradicate or cover markings.

	1.18 Completion Of Tab
	.1 TAB considered complete when final TAB Report received and approved by Owner’s Site Representative.

	1.19 Air Systems
	.1 Standard: TAB to most stringent of this section.
	.2 Do TAB of exhaust, supply air and return air systems, equipment, components, controls specified Division 23.
	.3 Qualifications: personnel performing TAB current member in good standing of AABC.
	.4 Measurements: to include as appropriate for systems, equipment, components, controls: air velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb, dewpoint), duct cross-sectional area, RPM, electrical power, ...
	.5 Locations of equipment measurements: to include as appropriate:
	.1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing changes in conditions.
	.2 At controllers, controlled device.

	.6 Locations of systems measurements to include as appropriate: main ducts, main branch, sub-branch, run-out (or grille, register or diffuser).

	1.20 Other Tab Requirements
	.1 General requirements applicable to work specified this paragraph:
	.1 Qualifications of TAB personnel: as for air systems specified this section.
	.2 Quality assurance: as for air systems specified this section.

	.2 Laboratory fume hoods:
	.1 Testing protocol for the fume hoods in conformance to MD15128-2013 Laboratory Fume Hoods.
	.2 Standard: Treasury Board of Canada Handbook of Occupational Health and safety, 4th edition, Canada Labour Code state applicable Provincial or other standard.
	.3 TAB procedures: as described in standard.

	.3 Zone pressure differences:
	.1 Adjust HVAC systems, equipment, controls to establish specified air pressure differentials, with systems in every possible combinations of normal operating modes.


	1.21 Duct Leakage Test Reports
	.1 Provide two copies of duct leakage test reports to Consultant including test data for all preliminary and final tests.


	Part 2 Products
	2.1 Not Used
	.1 Not used.


	Part 3 Execution
	3.1 Not Used
	.1 Not used.



	230713 - Duct Insulation
	Part 1 General
	1.1 References
	.1 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" - means  "not concealed" as previously defined.
	.3 Insulation systems - insulation material, fasteners, jackets, and other accessories.

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


	.2 Reference Standards:
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.2 ASTM International Inc.
	.1 ASTM C335-05ae1, Standard Test Method for Steady State Heat Transfer Properties of Pipe Insulation.
	.2 ASTM C411-05, Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation.
	.3 ASTM C449/C449M-00, Standard Specification for Mineral Fiber-Hydraulic-Setting Thermal Insulating and Finishing Cement.
	.4 ASTM C547-07e1, Standard Specification for Mineral Fiber Pipe Insulation.
	.5 ASTM C553-02e1, Standard Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications.
	.6 ASTM C921-03a, Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation.

	.3 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005).
	.4 Underwriters Laboratories of Canada (ULC)
	.1 CAN/ULC-S102-03, Method of Test for Surface Burning Characteristics of Building Materials and Assemblies.
	.2 CAN/ULC-S701-05, Standard for Thermal Insulation, Polystyrene, Boards and Pipe Covering.



	1.2 Submittals
	.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Submit for approval manufacturer's catalogue literature related to installation, fabrication for duct jointing recommendations.

	1.3 Manufacturers' Instructions
	.1 Submit manufacturer's installation instructions in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Installation instructions to include procedures used, and installation standards achieved

	1.4 Qualifications
	.1 Installer: specialist in performing work of this section, and have at least 5 years successful experience in this size and type of project, qualified to standards.


	Part 2 Products
	2.1 Fire And Smoke Rating
	.1 To CAN/ULC-S102:
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	2.2 Insulation
	.1 Mineral fibre: as specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24oC  mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).
	.4 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour retarder jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).
	.1 Mineral fibre: to ASTM C553.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: to ASTM C553.


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

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

	.3 Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
	.4 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum.
	.5 Contact adhesive: quick-setting
	.6 Tie wire: 1.5 mm stainless steel.
	.7 Banding: 12 mm wide, 0.5 mm thick stainless steel.
	.8 Facing: 25 mm galvanized steel hexagonal wire mesh stitched on one face of insulation one face of insulation with expanded metal lath on other face.
	.9 Fasteners: 2 mm diameter pins with 35 mm diameter clips, length to suit thickness of insulation.


	Part 3 Execution
	3.1 Application
	.1 Manufacturer's Instructions: comply with manufacturer's written recommendations, including product technical bulletins, handling, storage and installation instructions, and datasheets.

	3.2 Pre-installation Requirements
	.1 Pressure testing of ductwork systems complete, witnessed and certified.
	.2 Surfaces clean, dry, free from foreign material.

	3.3 Installation
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturers instructions and as indicated.
	.3 Use two layers with staggered joints when required nominal thickness exceeds 75 mm.
	.4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.1 Hangers, supports to be outside vapour retarder jacket.

	.5 Supports, Hangers in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.
	.1 Apply high compressive strength insulation where insulation may be compressed by weight of ductwork.

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

	3.4 Ductwork Insulation Schedule
	.1 Insulation types and thicknesses: Conform to following table:
	.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: Conform to following table:





	230715 - Thermal Insulation for Piping
	Part 1 General
	1.1 References
	.1 American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
	.1 ASHRAE Standard 90.1, Energy Standard for Buildings Except Low-Rise Residential Buildings (IESNA co-sponsored; ANSI approved; Continuous Maintenance Standard).

	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM B209MStandard Specification for Aluminum and Aluminum Alloy Sheet and Plate Metric.
	.2 ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of Horizontal Pipe Insulation.
	.3 ASTM C411, Standard Test Method for Hot-Surface Performance of High-Temperature Thermal Insulation.
	.4 ASTM C449/C449M, Standard Specification for Mineral Fiber-Hydraulic-Setting Thermal Insulating and Finishing Cement.
	.5 ASTM C533, Calcium Silicate Block and Pipe Thermal Insulation.
	.6 ASTM C547, Mineral Fiber Pipe Insulation.
	.7 ASTM C795, Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel.
	.8 ASTM C921, Standard Practice for Determining the Properties of Jacketing Materials for Thermal Insulation.

	.3 Canadian General Standards Board (CGSB)
	.1 CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and Equipment Thermal Insulation.
	.2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, Vessels and Round Ducts

	.4 Department of Justice Canada (Jus)Canadian Environmental Assessment Act (CEAA), 1995, c. 37.
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
	.2 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

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

	.6 Manufacturer's Trade Associations
	.1 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (Revised 2004).

	.7 Underwriters' Laboratories of Canada (ULC)
	.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and Assemblies.
	.2 CAN/ULC-S701, Thermal Insulation, Polystyrene, Boards and Pipe Covering.
	.3 CAN/ULC-S702, Thermal Insulation, Mineral Fibre, for Buildings
	.4 CAN/ULC-S702.2, Thermal Insulation, Mineral Fibre, for Buildings, Part 2: Application Guidelines.


	1.2 Definitions
	.1 For purposes of this section:
	.1 "CONCEALED" - insulated mechanical services in suspended ceilings and non-accessible chases and furred-in spaces.
	.2 "EXPOSED" - will mean "not concealed" as specified.

	.2 TIAC ss:
	.1 CRF: Code Rectangular Finish.
	.2 CPF: Code Piping Finish.


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

	1.4 Delivery, Storage And Handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.



	Part 2 Products
	2.1 Fire And Smoke Rating
	.1 In accordance with CAN/ULC-S102.
	.1 Maximum flame spread rating: 25.
	.2 Maximum smoke developed rating: 50.


	2.2 Insulation
	.1 Mineral fibre specified includes glass fibre, rock wool, slag wool.
	.2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean temperature when tested in accordance with ASTM C335.
	.3 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder jacket.
	.1 Mineral fibre: to CAN/ULC-S702, ASTM C547.
	.2 Maximum "k" factor: to CAN/ULC-S702.

	.4 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.
	.1 Mineral fibre: to CAN/ULC-S702, ASTM C547.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: to CAN/ULC-S702, ASTM C547.

	.5 TIAC Code C-2: mineral fibre blanket faced with factory applied vapour retarder jacket (as scheduled in PART 3 of this section).
	.1 Mineral fibre: to CAN/ULC-S702, ASTM C547.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Maximum "k" factor: to CAN/ULC-S702, ASTM C547.

	.6 TIAC Code A-6: flexible unicellular tubular elastomer.
	.1 Insulation: with vapour retarder jacket.
	.2 Jacket: to CGSB 51-GP-52Ma.
	.3 Certified by manufacturer: free of potential stress corrosion cracking corrodants.


	2.3 Insulation Securement
	.1 Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum.
	.2 Contact adhesive: quick setting.
	.3 Canvas adhesive: washable.
	.4 Tie wire: 1.5 mm diameter stainless steel.
	.5 Bands: stainless steel, 19mm wide, 0.5 mm thick.

	2.4 Cement
	.1 Thermal insulating and finishing cement:
	.1 Hydraulic setting on mineral wool, to ASTM C449/C449M.


	2.5 Vapour Retarder Lap Adhesive
	.1 Water based, fire retardant type, compatible with insulation.

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

	2.7 Outdoor Vapour Retarder Finish
	.1 Vinyl emulsion type acrylic, compatible with insulation.
	.2 Reinforcing fabric: fibrous glass, untreated 305 g/m(.

	2.8 Jackets
	.1 Polyvinyl Chloride (PVC):
	.1 One-piece moulded type to CAN/CGSB-51.53 with pre-formed shapes as required.
	.2 Colours: to match adjacent finish paint.
	.3 Minimum service temperatures: -20 degrees C.
	.4 Maximum service temperature: 65 degrees C.
	.5 Moisture vapour transmission: 0.02 perm.
	.6 Fastenings:
	.1 Use solvent weld adhesive compatible with insulation to seal laps and joints.
	.2 Tacks.
	.3 Pressure sensitive vinyl tape of matching colour.

	.7 Special requirements:
	.1 Indoor: none.
	.2 Outdoor: UV rated material at least 0.5  mm thick.


	.2 Canvas:
	.1 220 gm/m( cotton, plain weave, treated with dilute fire retardant lagging adhesive to ASTM C921.
	.2 Lagging adhesive: compatible with insulation.



	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 Pre-installation Requirement
	.1 Pressure testing of piping systems and adjacent equipment to be complete, witnessed and certified.
	.2 Surfaces clean, dry, free from foreign material.

	3.3 Installation
	.1 Install in accordance with TIAC National Standards.
	.2 Apply materials in accordance with manufacturers instructions and this specification.Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm.
	.3 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
	.1 Install hangers, supports outside vapour retarder jacket.

	.4 Supports, Hangers:
	.1 Apply high compressive strength insulation, suitable for service, at oversized saddles and shoes where insulation saddles have not been provided.


	3.4 Installation Of Elastomeric Insulation
	.1 Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints.
	.2 Provide vapour retarder as recommended by manufacturer.

	3.5 Piping Insulation Schedules
	.1 Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
	.2 TIAC Code: A-1.
	.1 Securements: Tape at 300 mm on centre.
	.2 Seals: lap seal adhesive, lagging adhesive.
	.3 Installation: TIAC Code 1501-H.

	.3 TIAC Code: A-3.
	.1 Securements: Tape at 300 mm on centre.
	.2 Seals: VR lap seal adhesive, VR lagging adhesive.
	.3 Installation: TIAC Code: 1501-C.

	.4 TIAC Code: A-6.
	.1 Insulation securements: tape.
	.2 Seals: lap seal adhesive, lagging adhesive.

	.5 TIAC Code: C-2 with vapour retarder jacket.
	.1 Insulation securements: tape.
	.2 Seals: lap seal adhesive, lagging adhesive.
	.3 Installation: TIAC Code: 1501-C.

	.6 Thickness of insulation as listed in following table.
	.1 Run-outs to individual units and equipment not exceeding 4000 mm long.
	.2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves, fittings.

	.7 Finishes:
	.1 Exposed indoors: PVC jacket.
	.2 Concealed, indoors: canvas on valves, fittings. No further finish.
	.3 Use vapour retarder jacket on TIAC code A-3 insulation compatible with insulation.
	.4 Outdoors: refrigerant piping shall be PVC jacketed.
	.5 Finish attachments: SS screws, bands, at 150 mm on centre. Seals: closed.
	.6 Installation: to appropriate TIAC code CRF/1 through CPF/5.


	3.6 Cleaning
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233113.01 - Metal Ducts - Low Pressure to 500 Pa
	Part 1 General
	1.1 References
	.1 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.2 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
	.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible
	.2 SMACNA HVAC Air Duct Leakage Test Manual.
	.3 IAQ Guideline for Occupied Buildings Under Construction.


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

	1.3 Delivery, Storage And Handling
	.1 Protect on site stored or installed absorptive material from moisture damage.


	Part 2 Products
	2.1 Seal Classification
	.1 Classification as follows:
	.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.
	.3 Class C: transverse joints and connections made air tight with gaskets, sealant, tape, or combination thereof. Longitudinal seams unsealed.


	2.2 Sealant
	.1 Sealant: oil resistant, water borne, polymer type flame resistant duct sealant. Temperature range of minus 30 degrees C to plus 93 degrees C.

	2.3 Tape
	.1 Tape: polyvinyl treated, open weave fiberglass tape, 50mm wide.

	2.4 Duct Leakage
	.1 In accordance with SMACNA HVAC Air Duct Leakage Test Manual.

	2.5 Fittings
	.1 Fabrication: to SMACNA.
	.2 Radiused elbows.
	.1 Rectangular: standard radius], short radius with single thickness turning vanes Centreline radius: 1.5 times width of duct.
	.2 Round: smooth radius five piece. Centreline radius: 1.5 times diameter.

	.3 Mitred elbows, rectangular:
	.1 To 400 mm: with single thickness turning vanes.
	.2 Over 400 mm: with double thickness turning vanes.

	.4 Branches:
	.1 Rectangular main and branch: with radius on branch 1.5 times width of duct 45 degrees entry on branch.
	.2 Round main and branch: enter main duct at 45 degrees with conical connection.
	.3 Provide volume control damper in branch duct near connection to main duct.
	.4 Main duct branches: with splitter damper.

	.5 Transitions:
	.1 Diverging: 20 degrees maximum included angle.
	.2 Converging: 30 degrees maximum included angle.

	.6 Offsets:
	.1 Short radiused elbows.

	.7 Obstruction deflectors: maintain full cross-sectional area.

	2.6 Fire Stopping
	.1 Retaining angles around duct, on both sides of fire separation in accordance with Section 07 84 00 - Firestopping.
	.2 Fire stopping material and installation must not distort duct.

	2.7 Galvanized Steel
	.1 Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.
	.2 Thickness, fabrication and reinforcement: to ASHRAE, SMACNA.
	.3 Joints: to ASHRAE, SMACNA proprietary manufactured duct joint. Proprietary manufactured flanged duct joint to be considered to be a class A seal.

	2.8 Stainless Steel
	.1 To ASTM A480/A480M, Type 304.
	.2 Finish: No. 4.
	.3 Thickness, fabrication and reinforcement: 0.80mm (22 ga.).
	.4 Joints: to be continuous inert gas welded.

	2.9 Hangers And Supports
	.1 Hangers and Supports: in accordance with Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment.
	.1 Strap hangers: of same material as duct but next sheet metal thickness heavier than duct.
	.1 Maximum size duct supported by strap hanger: 500.

	.2 Hanger configuration: to ASHRAE and SMACNA.
	.3 Hangers: galvanized steel angle with galvanized steel rods to ASHRAE and SMACNA following table:
	.4 Upper hanger attachments:
	.1 For concrete: manufactured concrete inserts.
	.2 For steel joist: manufactured joist clamps..
	.3 For steel beams: manufactured beam clamps:




	Part 3 Execution
	3.1 General
	.1 Do work in accordance with NFPA 90A, NFPA 90B, ASHRAE.
	.2 Do not break continuity of insulation vapour barrier with hangers or rods.
	.1 Insulate strap hangers 100 mm beyond insulated duct. Ensure diffuser is fully seated.

	.3 Install breakaway joints in ductwork on sides of fire separation.
	.4 Install proprietary manufactured flanged duct joints in accordance with manufacturer's instructions.

	3.2 Hangers
	.1 Strap hangers: install in accordance with SMACNA.
	.2 Angle hangers: complete with locking nuts and washers.
	.3 Hanger spacing: in accordance as follows:

	3.3 Sealing And Taping
	.1 Apply sealant to outside of joint to manufacturer's recommendations.
	.2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturers recommendations.

	3.4 Leakage Tests
	.1 Refer to Section 23 05 94 - Pressure Testing of Ducted Air Systems.
	.2 In accordance with SMACNA HVAC Duct Leakage Test Manual.
	.3 Do leakage 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.
	.7 Complete test before performance insulation or concealment Work.



	233314 - Dampers - Balancing
	Part 1 General
	1.1 References
	.1 Sheet Metal and Air Conditioning National Association (SMACNA)
	.1 SMACNA HVAC Duct Construction Standards, Metal and Flexible.


	1.2 Submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.



	Part 2 Products
	2.1 General
	.1 Manufacture to SMACNA standards.

	2.2 Single Blade Dampers
	.1 Fabricate from same material as duct, but one sheet metal thickness heavier. V-groove stiffened.
	.2 Size and configuration to recommendations of SMACNA.
	.3 Locking quadrant with shaft extension to accommodate insulation thickness.
	.4 Inside and outside bronze end bearings.
	.5 Channel frame of same material as adjacent duct, complete with angle stop.


	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 Installation
	.1 Install where indicated.
	.2 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's instructions.
	.3 Locate balancing dampers in each branch duct, for supply, return and exhaust systems.
	.4 Runouts to registers and diffusers: install single blade damper located as close as possible to main ducts.
	.5 Dampers: vibration free.
	.6 Ensure damper operators are observable and accessible.



	233353 - Duct Liners
	Part 1 General
	1.1 References
	.1 American Society for Testing and Materials International, (ASTM).
	.1 ASTM C423-02a, Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.
	.2 ASTM C916-85(2001)e1, Standard Specification for Adhesives for Duct Thermal Insulation.
	.3 ASTM C1071-00, Standard specification for Fibrous Glass Duct Lining Insulation (Thermal and Sound Absorbing Material).
	.4 ASTM C1338-00, Standard Test Method for Determining Fungi Resistance of Insulation Materials and Facings.
	.5 ASTM G21-96(2002), Standard Practice for Determining Resistance of Synthetic Polymeric Materials to Fungi.

	.2 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA), 1999, c. 33.

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

	.4 National Fire Protection Association (NFPA).
	.1 NFPA 90A-02, Standard for the Installation of Air Conditioning and Ventilating Systems.
	.2 NFPA 90B-02, Standard for the Installation of Warm Air Heating and Air Conditioning Systems.

	.5 North American Insulation Manufacturers Association (NAIMA).
	.1 NAIMA AH116-5th Edition, Fibrous Glass Duct Construction Standards.

	.6 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA).
	.1 SMACNA, HVAC DCS, HVAC, Duct Construction Standards, Metal and Flexible-95 (Addendum No.1, Nov. 97).
	.2 SMACNA IAQ Guideline for Occupied Buildings 95.

	.7 Transport Canada (TC).
	.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

	.8 Underwriter's Laboratories of Canada (ULC).
	.1 CAN/ULC-S102-03-EN, Methods of Test for Surface Burning Characteristics of Building Materials and Assemblies.


	1.2 Submittals
	.1 Submit product data in accordance with Section 01 33 00 - Submittal Procedures.


	Part 2 Products
	2.1 Acoustic Duct Insulation
	.1 J-M Linacoustic flexible duct insulation with flame-attenuated glass fibers bonded with thermosetting resin. Black plastic-coated mat finish. Provide where noted on drawings and/or as specified herein.
	.2 Insulation to be fungi and bacteria resistant so as not to breed or promote growth. (ASTM G21, ASTM G22).
	.3 Provide protective 1.6mm galvanized. iron walkway on floor of ducts and/or plenums requiring servicing.
	.4 Round Low Pressure Ducts
	.1 Where indicated on drawings use 25mm (1") J-M Linacoustic.

	.5 Rectangular Low Pressure Ducts
	.1 Where indicated on drawings use 25mm (1") J-M Linacoustic.


	2.2 Adhesive
	.1 Adhesive: to NFPA 90A and NFPA 90B ASTM C916.
	.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. Temperature range minus 29 degreesC to plus 93 degreesC.
	.3 Water-based fire retardant type.

	2.3 Fasteners
	.1 Weld pins 2.0mm diameter, length to suit thickness of insulation. Polymer Nylon Metal retaining clips, 32 mm square.

	2.4 Joint Tape
	.1 Poly-Vinyl treated open weave fiberglass membrane 50 mm wide.

	2.5 Sealer
	.1 Meet requirements of NFPA 90A and NFPA 90B.
	.2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50. Temperature range minus 68 degrees C to plus 93 degrees C.


	Part 3 Execution
	3.1 General
	.1 Do work in accordance with SMACNA.
	.2 Line inside of ducts where indicated.
	.3 Duct dimensions, as indicated, are clear inside duct lining.

	3.2 Acoustic Duct Insulation
	.1 Duct sizes are free area inside duct dimensions. Where lining is required, actual duct dimensions to be increased to allow for thickness of internal insulation.
	.2 Round Low Pressure Ducts
	.1 Insulation adhered with No. 3M-29 or BF81.71. Breaks and joints to be painted out with BF-60-30N fire retardant mastic. Exposed edges to be coated with adhesive.

	.3 Rectangular Low Pressure Ducts
	.1 Impale on welded studs spaced 400mm (16") o.c. Paint breaks and joints with BF-60-30N fire retardant mastic. Coat exposed edges with adhesive. Projecting fasteners and ends cut off vertically flush.

	.4 Provide 1.6mm U.S.S. prime quality galvanized. iron covering over floor insulation to allow servicing of equipment; e.g. where ductwork houses motorized dampers, controls, filters and like.

	3.3 Joints
	.1 Seal butt joints, exposed edges, weld pin and clip penetrations and damaged areas of liner with joint tape and sealer. Install joint tape in accordance with manufacturer's written recommendations, and as follows:
	.1 Bed tape in sealer.
	.2 Apply two coats of sealer over tape.

	.2 Replace damaged areas of liner at discretion of Owner’s Site Representative.
	.3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15 mm overlap and fastened to duct.



	233400 - HVAC Fans
	Part 1 General
	1.1 References
	.1 Air Conditioning and Mechanical Contractors (AMCA)
	.1 AMCA Publication 99, Standards Handbook.
	.2 AMCA 300, Reverberant Room Method for Sound Testing of Fans.
	.3 AMCA 301, Methods for Calculating Fan Sound Ratings from Laboratory Test Data.

	.2 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
	.1 ANSI/AMCA 210, Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.

	.3 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB 1.181, Ready-Mixed Organic Zinc-Rich Coating.


	1.2 System Description
	.1 Performance Requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards in force.
	.2 Capacity: flow rate, total static pressure, bhp, W, efficiency, revolutions per minute, power, model, size, sound power data and as indicated on schedule.
	.3 Fans: statically and dynamically balanced, constructed in conformity with AMCA 99.
	.4 Sound ratings: comply with AMCA 301, tested to AMCA 300. Supply unit with AMCA certified sound rating seal.
	.5 Performance ratings: based on tests performed in accordance with ANSI/AMCA 210. Supply unit with AMCA certified rating seal, except for propeller fans smaller than 300 mm diameter.


	1.3 Submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.

	.2 Shop Drawings:
	.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal Procedures.

	.3 Provide :
	.1 Fan performance curves showing point of operation, BHP, kW and efficiency.
	.2 Sound rating data at point of operation.

	.4 Indicate:
	.1 Motors, sheaves, bearings, shaft details.

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


	1.4 Maintenance
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.1 Spare parts to include:
	.1 Matched sets of belts.


	.2 Furnish list of individual manufacturer's recommended spare parts for equipment, include:
	.1 Bearings and seals.
	.2 Addresses of suppliers.
	.3 List of specialized tools necessary for adjusting, repairing or replacing.



	1.5 Delivery, Storage, And Handling
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.


	Part 2 Products
	2.1 In-line Centrifugal Fans
	.1 Duct mounted exhaust fans shall be of centrifugal belt driven in-line type.  The fan housing shall be of the square design constructed of heavy gauge galvanized steel and shall include square duct mounting collars.
	.2 Fan construction shall include two removable access panels located perpendicular to the motor mounting panel.  The access panels must be of sufficient size to permit easy access to all interior components.
	.3 The fan wheel shall be centrifugal backward inclined, constructed of aluminum and shall include a wheel cone carefully matched to the inlet cone for precise running tolerances.  Wheels shall be statically and dynamically balanced.
	.4 Motors shall be heavy duty ball bearing type, carefully matched to the fan load and furnished at the specified voltage, phase and enclosure.  Motors and drives shall be mounted out of the airstream.
	.5 Precision ground and polished fan shafts shall be mounted in permanently sealed, lubricated pillow block ball bearings. Bearings shall be selected for a minimum (L10) life in excess of 100,000 hours at maximum cataloged operating speed.
	.6 Drives shall be sized for a minimum of 150% of driven horsepower.  Pulleys shall be of the fully machined cast iron type, keyed and securely attached to the wheel and motor shafts.
	.7 Motor pulleys shall be adjustable for system balancing.  A NEMA 1 disconnect switch shall be provided as standard, except with explosion resistant motors, where disconnects are optional. Factory wiring shall be provided from motor to the handy box.
	.8 All fans shall bear the AMCA Certified Ratings Seal for both sound and air performance.
	.9 Each fan shall bear a permanently affixed manufacturer's nameplate containing the model number and individual serial number for future identification.
	.10 Options
	.1 Factory mounted/wired disconnect switch
	.2 Extended lubrication lines
	.3 Neoprene hanging isolators and brackets
	.4 Explosion proof motor & aluminum wheel

	.11 Refer to fan schedule.


	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 Cleaning
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	233600 - Air Terminal Units
	Part 1 General
	1.1 References
	.1 American National Standards Institute (ANSI)
	.1 ANSI/AMCA 210-1999, Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.
	.2 ANSI/NFPA 90A-2002, Standard for the Installation of Air Conditioning and Ventilating Systems.

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

	.3 International Organization of Standardization (ISO)
	.1 ISO 3741-2001, Acoustics-Determination of Sound Power Levels of Noise Sources Using Sound Pressure - Precision Methods for Reverberation Rooms.

	.4 Underwriter's Laboratories (UL)
	.1 UL 181-2003, Factory-Made Air Ducts and Air Connectors.


	1.2 System Description
	.1 Performance Requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from certified ADC (Air Diffusion Council) testing agency signifying adherence to codes and standards.


	1.3 Submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.

	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate the following:
	.1 Capacity.
	.2 Pressure drop.
	.3 Noise rating.
	.4 Leakage.



	1.4 Delivery, Storage, And Handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.



	Part 2 Products
	2.1 Manufactured Units
	.1 Terminal units of the same type to be product of one manufacturer.

	2.2 Variable Volume Boxes
	.1 E.H. Price SDV-5000 digital controlled, single duct, variable volume air distribution assemblies of sizes and capacities shown, with performance as per Catalogue F-1, latest issue.
	.2 Valve housing constructed of galv. steel. Sealed and gasketed leakproof construction. Damper shall operate in rustproof Delrin, self lubricating bearings. Damper leakage shall not exceed 2% at 750 Pa (3" S.P.), as rated by Air Diffusion Council sta...
	.3 Each assembly shall be pressure independent; i.e., it shall provide air flow regulation within +/-.25m/s (50 fpm), regardless of duct pressure fluctuation, throughout its entire rated cfm range. Each assembly shall reset to any air flow between zer...
	.4 At an inlet velocity of 10.2m/s (2000 fpm) differential static pressure for any size shall not exceed 62 Pa (0.25") wg for basic assembly, or 137 Pa (0.55") with sound attenuator added.
	.5 Sound ratings shall not exceed ratings in catalogue.
	.6 All variable volume valves shall have factory pre-set minimum position, but shall be capable of being field adjusted. Valves shall be set for normally minimum operation and calibrated to deliver specified max. cfm in response to proportioning therm...
	.7 Air volume shall remain constant regardless of static pressure variations.
	.8 Air flow sensor shall be independent of duct air temp. from 10 deg. C to 49 deg. C (50 deg. F to 120 deg. F) over velocity range of 0-15.2m/s (0-3000 fpm).
	.9 Manufacturer shall co-operate with Division 25 to ensure all control sequences of operation, min. and max. settings are compatible, and all necessary components are provided to ensure proper operation of all assemblies.
	.10 Refer to Variable Volume Valve Schedule and Division 25 for further requirements.


	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 Installation
	.1 Install in accordance with manufacturers recommendations.
	.2 Support independently of ductwork.
	.3 Install with at least 1000 mm of flexible inlet ducting and minimum of four duct diameters of straight inlet duct, same size as inlet.
	.4 Locate controls, dampers and access panels for easy access.

	3.3 Cleaning
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.



	233713 - Diffusers, Registers and Grilles
	Part 1 General
	1.1 System Description
	.1 Performance Requirements:
	.1 Catalogued or published ratings for manufactured items: obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency signifying adherence to codes and standards.


	1.2 Submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.


	1.3 Delivery, Storage, And Handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with Section 01 61 00 - Common Product Requirements.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.


	1.4 Maintenance
	.1 Extra Materials:
	.1 Provide maintenance materials in accordance with Section 01 78 00 - 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 acceptable noise levels.
	.2 Frames:
	.1 Full perimeter gaskets.
	.2 Plaster frames where set into plaster or gypsum board and as specified.
	.3 Concealed fasteners or vandal proof screws.
	.4 Counter sunk screw holes.

	.3 Concealed manual volume control damper operators.
	.4 Colour: Final approval by Architect at Shop Drawing time.

	2.2 Manufactured Units
	.1 Grilles, registers and diffusers of same generic type, products of one manufacturer.

	2.3 Diffusers, Registers And Grilles
	.1 Refer to Schedules and Drawings.


	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 Installation
	.1 Install in accordance with manufacturers instructions.

	3.3 Cleaning
	.1 Proceed in accordance with Section 01 74 11 - Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.



	238219 - Fan Coil Units
	Part 1 General
	1.1 Submittals
	.1 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet in accordance with Section 01 33 00 - Submittal Procedures. Include product characteristics, performance criteria, and limitations.
	.1 Product data to include:
	.1 Filters, fan accessibility.
	.2 Suspension of cabinet.
	.3 Physical size.
	.4 Thermostat, transformer, controls where integral.
	.5 Finish.
	.6 kW rating, voltage, phase.
	.7 Cabinet material thicknesses.



	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.


	1.2 Delivery, Storage, And Handling
	.1 Packing, shipping, handling and unloading:
	.1 Deliver, store and handle in accordance with manufacturer's written instructions.



	Part 2 Products
	2.1 Fan Coil Units
	.1 System Description:
	.1 The air conditioning system shall be a packaged air cooled split system with variable compressor speed inverter technology.  The outdoor unit shall be pre-charge with R-410A refrigerant.  The system shall consist of a ceiling concealed evaporator s...

	.2  Quality Assurance:
	.1 The units shall be listed by Electrical Testing Laboratories (ETL) and bear the ETL label.
	.2 The units shall conform to ANSI/UL STD. 1995 and certified to CAN/CSA C22.2 No. 236-05.
	.3 The units shall be rated in accordance with ARI Standard 210/240 and bear the ARI label.
	.4 The units shall be line tested for correct operation and coils pressure tested for leaks.
	.5 Helium holding charge shall be provided in the evaporator.

	.3  Delivery, Storage and Handling:
	.1 Unit shall be stored and handled according to the manufacturer’s recommendation.

	.4 Warranty:
	.1 The units shall have a manufacturer’s parts warranty for a period of two (2) years from date of installation. The compressor shall have a warranty of seven (7) years from date of installation.
	.2 Manufacturer shall have thirty years experience in the Canadian market.

	.5 Performance:
	.1 Each system shall perform in accordance to ARI 210/240 confirmed specification ratings shown in the table 1.
	.2 Cooling performance shall be based on 67 F (19.4˚C) WB, 80 F (26.7˚C) DB for the indoor unit and 75 F (24˚C) WB, 95 F (35˚C) DB, for the outdoor unit.
	.3 The system shall have, ultra low ambient cooling (option), operation at minimum ambient temperatures of -40˚C (-40 F) shall be factory design and pre-installed.
	.4 Windscreens shall be factory developed for low ambient ≤ -5˚C (23 F) cooling operation.

	.6 Indoor Unit:
	.1 The indoor unit shall be factory assembled, wired and tested.
	.2 Contained within the unit shall be all factory wiring, internal piping, control circuit board and fan motor.
	.3 The indoor unit shall pull room air to the back and dispel conditioned air at the front.
	.1 The unit shall have the option to pull room air from the bottom.

	.4 There shall be an operation and error indication on the wired controller.
	.5 Indoor unit shall have capabilities to be installed at a maximum height of 100ft. (30m) above or below the outdoor unit.
	.6 The indoor unit shall have a drain pump to extract condensate from under the coil.
	.7 Models 2 Tons and higher shall have provision for fresh air intake
	.8 The indoor unit shall be insulated on the exterior to prevent condensation build up.

	.7 Cabinet:
	.1 The casing shall be hot dipped galvanized steel sheet, pre-coated for rust prevention.
	.2 There shall be a duct flange at the supply and return air outlet.

	.8 Fan:
	.1 The evaporator shall have min. of two sirocco fan directly driven by a single dc motor.
	.2 The fan shall be statically and dynamically balanced and run on a motor with permanently lubricated bearings.
	.3 The indoor fan shall consist of three speeds, Low, Mid and Hi.

	.9 Filter:
	.1 Return air shall be filtered by means of an easily removed washable filter with a MERV rating of 1-4.

	.10 Coil:
	.1 The evaporator coil shall be of nonferrous construction with aluminum strake pre-coated fins on copper tubing.
	.2 All tube joints shall be brazed with phoscopper.
	.3 A condensate pan and drain shall be provided under the coil.

	.11 Fittings:
	.1 The indoor unit shall have flare brass fittings and meets ANSI B16.26 standards.

	.12 Control:
	.1 The unit shall have a wired controller with micro processor controls to perform input functions necessary to operate the system.
	.2 There shall be a multi-language large DOT liquid crystal display wired controller.
	.3 The controller shall have a built in room temperature sensor with display of room and set temperature both in  F and ˚C.
	.1 Set temperature changes shall be by 1  increments.  Temp. range shall be 67 F-87 F (19-30˚C).

	.4 The controller shall have the capability to simultaneously control up to a maximum of sixteen systems at a maximum cable distance of 1,500 feet.
	.5 The microprocessor control signal between the indoor and outdoor unit shall be incorporated with the indoor unit’s electric supply requiring a minimum of 4 wire (3+gnd.)14AWG cable.
	.6 The system shall be capable of automatic restart when power is restored after interruption.
	.7 The wired controller shall provide 7 day programmable time schedule with eight settings per day, temperature set back and system ON/OFF operation.
	.8 The controller shall provide system error diagnostic and operation data.
	.9 The wired controller shall have built in lead lag control (operation rotation between two systems, backup operation on failure of working system) between two systems.
	.10 The system shall have the option to be integrated and controlled by BMS (LonWorks, BacNet)
	.11 The system shall provide status and error output signals
	.12 The system shall have remote (control from remote location) ON/OFF control

	.13 Outdoor Unit:
	.1 The outdoor unit shall be compatible with indoor units.  The indoor units must be of the same capacity as the outdoor unit.
	.2 The outdoor unit shall have a holding charge for a max. refrigerant piping of 70ft. one way.
	.3 The outdoor unit shall have a three minute time delay before compressor restart
	.4 The outdoor unit shall have provision for optional system operation data display.
	.5 The outdoor unit shall have sufficient oil return without the use of refrigerant pipe traps.

	.14 Cabinet:
	.1 The casing shall be constructed from galvanized steel plate, treated with rust coating and finished with ivory colour (munsell 3Y 7.8/1.1) acrylic paint.
	.2 The fan grille shall be of polypropylene (PP) plastic.

	.15 Fan:
	.1 The unit shall be furnished with DC fan motors for direct drive propeller fan.
	.2 The motor bearings shall be permanently lubricated.
	.3 The fan shall be mounted in front of the coil, pulling air across it from the rear and dispelling it through the front.

	.16 Coil:
	.1 The L shaped condenser coil shall be of copper tubing with flat aluminum fins.
	.2 The coil shall be protected with an integral metal guard.

	.17 Compressor:
	.1 The compressor shall be hermetic rotary type with variable compressor speed inverter technology.
	.2 The compressor crankcase shall be heated by intermittent low speed compressor motor rotation.
	.3 The outdoor unit shall have high pressure and over current protective device.

	.18 Refer to schedules and drawings.


	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 Installation
	.1 Hang units.
	.2 Make power and control connections.



	250501 - EMCS General Requirements
	Part 1 General
	1.1 References
	.1 American National Standards Institute (ANSI)/The Instrumentation, Systems and Automation Society (ISA).
	.1 ANSI/ISA 5.5-1985, Graphic Symbols for Process Displays.

	.2 American National Standards Institute (ANSI)/ Institute of Electrical and Electronics Engineers (IEEE).
	.1 ANSI/IEEE 260.1-1993, American National Standard Letter Symbols Units of Measurement (SI Units, Customary Inch-Pound Units, and Certain Other Units).

	.3 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.1 ASHRAE STD 135-R2001, BACNET - Data Communication Protocol for Building Automation and Control Network.

	.4 Canadian Standards Association (CSA International).
	.1 CAN/CSA-Z234.1-89(R1995), Canadian Metric Practice Guide.

	.5 Consumer Electronics Association (CEA).
	.1 CEA-709.1-B-2002, Control Network Protocol Specification.


	1.2 Acronyms And Abbreviations
	.1 Acronyms used in EMCS:
	.1 AEL - Average Effectiveness Level.
	.2 AI - Analog Input.
	.3 AIT - Agreement on International Trade.
	.4 AO - Analog Output.
	.5 BACnet - Building Automation and Control Network.
	.6 BC(s) - Building Controller(s).
	.7 BECC - Building Environmental Control Center.
	.8 CAD - Computer Aided Design.
	.9 CDL - Control Description Logic.
	.10 CDS - Control Design Schematic.
	.11 COSV - Change of State or Value.
	.12 CPU - Central Processing Unit.
	.13 DI - Digital Input.
	.14 DO - Digital Output.
	.15 DP - Differential Pressure.
	.16 ECU - Equipment Control Unit.
	.17 EMCS - Energy Monitoring and Control System.
	.18 HVAC - Heating, Ventilation, Air Conditioning.
	.19 IDE - Interface Device Equipment.
	.20 I/O - Input/Output.
	.21 ISA - Industry Standard Architecture.
	.22 LAN - Local Area Network.
	.23 LCU - Local Control Unit.
	.24 MCU - Master Control Unit.
	.25 NAFTA - North American Free Trade Agreement.
	.26 NC - Normally Closed.
	.27 NO - Normally Open.
	.28 OS - Operating System.
	.29 O&M - Operation and Maintenance.
	.30 OWS - Operator Work Station.
	.31 PC - Personal Computer.
	.32 PCI - Peripheral Control Interface.
	.33 PCMCIA - Personal Computer Micro-Card Interface Adapter.
	.34 PID - Proportional, Integral and Derivative.
	.35 RAM - Random Access Memory.
	.36 SP - Static Pressure.
	.37 ROM - Read Only Memory.
	.38 TCU - Terminal Control Unit.
	.39 USB - Universal Serial Bus.
	.40 UPS - Uninterruptible Power Supply.
	.41 VAV - Variable Air Volume.


	1.3 Definitions
	.1 Point: may be logical or physical.
	.1 Logical points: values calculated by system such as setpoints, totals, counts, derived corrections and may include, but not limited to result of and statements in CDL's.
	.2 Physical points: inputs or outputs which have hardware wired to controllers which are measuring physical properties, or providing status conditions of contacts or relays which provide interaction with related equipment (stop, start) and valve or da...

	.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 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 ...
	.3 Bilingual systems to 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 Point Object Type: points fall into following object types:
	.1 AI (analog input).
	.2 AO (analog output).
	.3 DI (digital input).
	.4 DO (digital output).
	.5 Pulse inputs.

	.4 Symbols and engineering unit abbreviations utilized in displays: to ANSI/ISA S5.5.
	.1 Printouts: to ANSI/IEEE 260.1.


	1.4 System Description
	.1 Work covered by sections referred to above consists of fully operational EMCS, including, but not limited to, following:
	.1 Building Controllers.
	.2 Control devices as listed in I/O point summary tables.
	.3 OWS(s).
	.4 Data communications equipment necessary to effect EMCS data transmission system.
	.5 Field control devices.
	.6 Software/Hardware complete with full documentation.
	.7 Complete operating and maintenance manuals.
	.8 Training of personnel.
	.9 Acceptance tests, technical support during commissioning, full documentation.
	.10 Wiring interface co-ordination of equipment supplied by others.
	.11 Miscellaneous work as specified in these sections and as indicated.

	.2 Design Requirements:
	.1 Design and provide conduit and wiring linking elements of system.
	.2 Supply sufficient programmable controllers of types to meet project requirements.
	.3 Provide utility power to EMCS.
	.4 Metric references: in accordance with CAN/CSA Z234.1.

	.3 Language Operating Requirements:
	.1 Provide English or French operator selectable access codes.
	.2 Use non-linguistic symbols for displays on graphic terminals wherever possible. Other information to be in English and French.
	.3 Operating system executive: provide primary hardware-to-software interface specified as part of hardware purchase with associated documentation to be in English and or French.
	.4 System manager software: include in English and or French system definition point database, additions, deletions or modifications, control loop statements, use of high level programming languages, report generator utility and other OS utilities use...
	.5 Include, in English and French:
	.1 Input and output commands and messages from operator-initiated functions and field related changes and alarms as defined in CDL's or assigned limits (i.e. commands relating to day-to-day operating functions and not related to system modifications, ...
	.2 Graphic "display" functions, point commands to turn systems on or off, manually override automatic control of specified hardware points. To be in French and English at specified OWS and to be able to operate one terminal in English and second in Fr...
	.3 Reporting function such as trend log, trend graphics, alarm report logs, energy report logs, maintenance generated logs.



	1.5 Submittals
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Quality Control:
	.1 Provide equipment and material from manufacturer's regular production, CSA certified, manufactured to standard quoted plus additional specified requirements.
	.2 Submit proof of compliance to specified standards with shop drawings and product data in accordance with Section 25 05 02 - EMCS: Shop Drawings, Product Data and Review Process. Label or listing of specified organization is acceptable evidence.
	.3 For materials whose compliance with organizational standards/codes/specifications is not regulated by organization using its own listing or label as proof of compliance, furnish certificate stating that material complies with applicable referenced ...
	.4 Permits and fees: in accordance with general conditions of contract.
	.5 Existing devices intended for re-use: submit test report.


	1.6 Quality Assurance
	.1 Have local office within 50 km of project staffed by trained personnel capable of providing instruction, routine maintenance and emergency service on systems,
	.2 Provide record of successful previous installations submitting tender showing experience with similar installations utilizing computer-based systems.
	.3 Have access to local supplies of essential parts and provide 7 year guarantee of availability of spare parts after obsolescence.
	.4 Ensure qualified supervisory personnel continuously direct and monitor Work and attend site meetings.


	Part 2 Products
	2.1 Equipment
	.1 Control Network Protocol and Data Communication Protocol: to CEA 709.1 ASHRAE STD 135.
	.2 Complete list of equipment and materials to be used on project and forming part of bid tender documents by adding manufacturer's name, model number and details of materials, and submit for approval.

	2.2 Adaptors
	.1 Provide adaptors between metric and imperial components.


	Part 3 Execution
	3.1 Manufacturer's Recommendations
	.1 Installation: to manufacturer's recommendations.



	250502 - EMCS Submittals and Reivew Process
	Part 1 General
	1.1 Definitions
	.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.

	1.2 Design Requirements
	.1 Preliminary Design Review: to contain following contractor and systems information.
	.1 Location of office.
	.2 Description and location of installing and servicing technical staff.
	.3 Location and qualifications of programming design and programming support staff.
	.4 List of spare parts.
	.5 Location of spare parts stock.
	.6 Names of sub-contractors 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 Proprietary Communications Protocol BACnet Lontalk.


	1.3 Submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures and coordinate with requirements in this Section.
	.2 Submit preliminary design document within 5 working days after tender closing and before contract award, for review by Consultant.
	.3 Shop Drawings to consist of 3 hard copies and 1 soft copy of design documents, shop drawings, product data and software.
	.4 Hard copy to be completely indexed and coordinated package to assure compliance with contract requirements and arranged in same sequence as specification and cross-referenced to specification section and paragraph number.
	.5 Soft copy to be in Autocad - latest version and WordPerfect latest version Microsoft Word latest version format, structured using menu format for easy loading and retrieval on OWS.

	1.4 Preliminary Shop Drawing Review
	.1 Submit preliminary shop drawings within 30 working days of award of contract and include following:
	.1 Specification sheets for each item. To include manufacturer's descriptive literature, manufacturer's installation recommendations,specifications, drawings, diagrams, performance and characteristic curves, catalogue cuts, manufacturer's name, trade ...
	.2 Detailed system architecture showing all points associated with each controller including, signal levels, pressures where new EMCS ties into existing control equipment.
	.3 Spare point capacity of each controller by number and type.
	.4 Controller locations.
	.5 Auxiliary control cabinet locations.
	.6 Single line diagrams showing cable routings, conduit sizes, spare conduit capacity between control centre, field controllers and systems being controlled.


	1.5 Detail Shop Drawing Review
	.1 Submit detailed shop drawings within 60 working days after award of contract and before start of installation and include following:
	.1 Corrected and updated versions (hard copy only) of submissions made during preliminary review.
	.2 Wiring diagrams.
	.3 Piping diagrams and hook-ups.
	.4 Interface wiring diagrams showing termination connections and signal levels for equipment to be supplied by others.
	.5 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 Complete Point Name Lists.
	.5 Software and programming details associated with each point.
	.6 Manufacturer's recommended installation instructions and procedures.
	.7 Input and output signal levels or pressures where new system ties into existing control equipment.

	.6 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.
	.7 Graphic system schematic displays of air systems with point identifiers and textual description of system.
	.8 Complete system CDL's including companion English language explanations on same sheet but with different font and italics. CDL's to contain specified energy optimization programs.
	.9 Listing and example of specified reports.
	.10 Listing of time of day schedules.
	.11 Mark up to-scale construction drawing to detail control room showing location of equipment and operator work space.
	.12 Type and size of memory with statement of spare memory capacity.
	.13 Full description of software programs provided.
	.14 Sample of "Operating Instructions Manual" to be used for training purposes.



	Part 2 Products
	2.1 Not Used
	.1 Not Used.


	Part 3 Execution
	3.1 Not Used
	.1 Not Used.



	250554 - EMCS Identification
	Part 1 General
	1.1 References
	.1 Canadian Standards Association (CSA International).
	.1 CSA C22.1-02, The Canadian Electrical Code, Part I (19th Edition), Safety Standard for Electrical Installations.


	1.2 Definitions
	.1 For acronyms and definitions refer to Section 25 05 01 - EMCS: General Requirements.

	1.3 System Description
	.1 Language Operating Requirements: provide identification for control items in English and French.

	1.4 Submittals
	.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures supplemented and modified by requirements of this Section.


	Part 2 Products
	2.1 Nameplates For Panels
	.1 Identify by 3 mm thick Melamine, matt white finish, black core, square corners, lettering accurately aligned and engraved into core.
	.2 Sizes: 25 x 67 mm minimum.
	.3 Lettering: minimum 7 mm high, black.
	.4 Inscriptions: machine engraved to identify function.

	2.2 Nameplates For Field Devices
	.1 Identify by plastic encased cards attached by chain plastic tie.
	.2 Sizes: 50 x 100 mm minimum.
	.3 Lettering: minimum 5 mm high produced from laser printer in black.
	.4 Data to include: point name and point address.
	.5 Companion cabinet: identify interior components using plastic enclosed cards with point name and point address.

	2.3 Nameplates For Room Sensors
	.1 Identify by stick-on labels using point identifier.
	.2 Letter size: to suit, clearly legible.

	2.4 Wiring
	.1 Supply and install numbered tape markings on wiring at panels, junction boxes, splitters, cabinets and outlet boxes.
	.2 Colour coding: to CSA C22.1. Use colour coded wiring in communications cables, matched throughout system.
	.3 Power wiring: identify circuit breaker panel/circuit breaker number inside each EMCS panel.

	2.5 Conduit
	.1 Colour code EMCS conduit.
	.2 Pre-paint box covers and conduit fittings.
	.3 Coding: use fluorescent orange paint and confirm colour with Departmental Representative during "Preliminary Design Review".


	Part 3 Execution
	3.1 Nameplates And Labels
	.1 Ensure that manufacturer's nameplates, CSA labels and identification nameplates are visible and legible at all times.

	3.2 Existing Panels
	.1 Correct existing nameplates and legends to reflect changes made during Work.



	253001 - EMCS Building Controllers
	Part 1 General
	1.1 References
	.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers, Inc. (ASHRAE).
	.1 ASHRAE 2003, Applications Handbook, SI Edition.

	.2 Canadian Standards Association (CSA International).
	.1 C22.2 No.205-M1983(R1999), Signal Equipment.

	.3 Institute of Electrical and Electronics Engineers (IEEE).
	.1 IEEE 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 (PWGSC)/Real Property Branch/Architectural and Engineering Services.
	.1 MD13800-September 2000, Energy Management and Control Systems (EMCS) Design Manual. English: ftp://ftp.pwgsc.gc.ca/rps/docentre/mechanical/me214-e.pdf


	1.2 Definitions
	.1 Acronyms and definitions: refer to Section 25 05 01 - EMCS: General Requirements.

	1.3 Design Requirements
	.1 To include:
	.1 Scanning of AI and DI connected inputs for detection of change of value and processing detection of alarm conditions.
	.2 Perform On-Off digital control of connected points, including resulting required states generated through programmable logic output.
	.3 Perform Analog control using programmable logic, (including PID) with adjustable dead bands and deviation alarms.
	.4 Control of systems as described in sequence of operations.
	.5 Execution of optimization routines as listed in this section.

	.2 Field Termination and Interface Devices:
	.1 To: CSA C22.2 No.205.
	.2 Electronically interface sensors and control devices to processor unit.
	.3 Include, but not be limited to, following:
	.1 Programmed firmware or logic circuits to meet functional and technical requirements.
	.2 Power supplies for operation of logics devices and associated field equipment.
	.3 Lockable wall cabinet.
	.4 Required communications equipment and wiring (if remote units).
	.5 Leave controlled system in "fail-safe" mode in event of loss of communication with, or failure of, processor unit.
	.6 Input Output interface to accept as minimum AI, AO, DI, DO functions as specified.
	.7 Wiring terminations: use conveniently located screw type or spade lug terminals.

	.4 AI interface equipment to:
	.1 Convert analog signals to digital format with 10 bit analog-to-digital resolution.
	.2 Provide for following input signal types and ranges:
	.1 4 - 20 mA;
	.2 0 - 10 V DC;
	.3 100/1000 ohm RTD input;

	.3 Meet IEEE C37.90.1 surge withstand capability.
	.4 Have common mode signal rejection greater than 60 dB to 60 Hz.
	.5 Where required, dropping resistors to be certified precision devices which complement accuracy of sensor and transmitter range specified.

	.5 AO interface equipment:
	.1 Convert digital data from controller processor to acceptable analog output signals using 8 bit digital-to-analog resolution.
	.2 Provide for following output signal types and ranges:
	.1 4 - 20 mA.
	.2 0 - 10 V DC.

	.3 Meet IEEE C37.90.1 surge withstand capability.

	.6 DI interface equipment:
	.1 Able to reliably detect contact change of sensed field contact and transmit condition to controller.
	.2 Meet IEEE C37.90.1 surge withstand capability.
	.3 Accept pulsed inputs up to 2 kHz.

	.7 DO interface equipment:
	.1 Respond to controller processor output, switch respective outputs.  Each DO hardware to be capable of switching up to 0.5 amps at 24 V AC.
	.2 Switch up to 5 amps at 220 V AC using optional interface relay.


	.3 Controllers and associated hardware and software: operate in conditions of 0 degrees C to 44 degrees C and 20 % to 90 % non-condensing RH.
	.4 Provide surge and low voltage protection for interconnecting wiring connections.

	1.4 Submittals
	.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures and Section 25 05 02 - EMCS: Shop Drawings, Product Data and Review Process.
	.1 Submit product data sheets for each product item proposed for this project.



	Part 2 Products
	2.1 Terminal/equipment Control Unit (tcu/ecu)
	.1 Microprocessor capable of supporting necessary software and hardware to meet TCU/ECU functional specifications.
	.1 TCU/ECU definition to be consistent with those defined in ASHRAE HVAC Applications Handbook section 45.

	.2 Controller to communicate directly with EMCS through EMCS LAN and provide access from EMCS OWS for setting occupied and unoccupied space temperature setpoints, flow setpoints, and associated alarm values, permit reading of sensor values, field cont...
	.3 VAV Terminal Controller.
	.1 Microprocessor based controller with integral flow transducer, including software routines to execute PID algorithms, calculate airflow for integral flow transducer and measure temperatures as per I/O Summary required inputs.  Sequence of operation...
	.2 Controller to support point definition; in accordance with Section 25 05 01 - EMCS: General Requirements.
	.3 Controller to operate independent of network in case of communication failure.
	.4 Controller to include damper actuator and terminations for input and output sensors and devices.


	2.2 Levels Of Address
	.1 Upon operator's request, EMCS to present status of any single 'point', 'system' or point group, entire 'area', or entire network on printer or OWS as selected by operator.
	.1 Display analog values digitally to 1 place of decimals with negative sign as required.
	.2 Update displayed analog values and status when new values received.
	.3 Flag points in alarm by blinking, reverse video, different colour, bracketed or other means to differentiate from points not in alarm.
	.4 Updates to be change-of-value (COV)-driven or if polled not exceeding 2 second intervals.



	Part 3 Execution
	3.1 Installation
	.1 Install Controllers in secure locking enclosures.
	.2 Provide necessary power from local 120 V branch circuit panel for equipment.
	.3 Install tamper locks on breakers of circuit breaker panel.



	253002 - EMCS Field Control Devices
	Part 1 General
	1.1 References
	.1 American National Standards Institute (ANSI).
	.1 ANSI C12.7-1993(R1999), Requirements for Watthour Meter Sockets.
	.2 ANSI/IEEE C57.13-1993, Standard Requirements for Instrument Transformers.

	.2 American Society for Testing and Materials International, (ASTM).
	.1 ASTM B148-97(03), Standard Specification for Aluminum-Bronze Sand Castings.

	.3 National Electrical Manufacturer's Association (NEMA).
	.1 NEMA 250-03, Enclosures for Electrical Equipment (1000 Volts Maximum).

	.4 Air Movement and Control Association, Inc. (AMCA).
	.1 AMCA Standard 500-D-98, Laboratory Method of Testing Dampers For Rating.

	.5 Canadian Standards Association (CSA International).
	.1 CSA-C22.1-02, Canadian Electrical Code, Part 1 (19th Edition), Safety Standard for Electrical Installations.


	1.2 Definitions
	.1 Acronyms and Definitions: refer to Section 25 05 01 - EMCS: General Requirements.

	1.3 Action And Informational Submittals
	.1 Submit shop drawings and manufacturer's installation instructions in accordance with Section 25 05 02 - EMCS: Submittals and Review Process.
	.2 Manufacturer's Instructions:
	.1 Submit manufacturer's installation instructions for specified equipment and devices.


	1.4 Existing Conditions
	.1 Cutting and Patching: in accordance with Section 01 73 00 - Execution Requirements supplemented as specified herein.
	.2 Repair surfaces damaged during execution of Work. Turn over to Departmental Representative DCC Representative Consultant existing materials removed from Work not identified for re-use.


	Part 2 Products
	2.1 General
	.1 Control devices of each category to be of same type and manufacturer.
	.2 External trim materials to be corrosion resistant. Internal parts to be assembled in watertight, shockproof, vibration-proof, heat resistant, assembly.
	.3 Operating conditions: 0 - 32 degrees C with 10 - 90% RH (non-condensing) unless otherwise specified.
	.4 Terminations: use standard conduit box with slot screwdriver compression connector block unless otherwise specified.
	.5 Transmitters and sensors 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 Devices installed in user occupied space not exceed Noise Criteria (NC) of 35. Noise generated by any device must not be detectable above space ambient conditions.

	2.2 Temperature Sensors
	.1 Room temperature sensors and display wall modules.
	.1 Temperature sensing and display wall module.
	.1 LCD display to show space temperature and temperature setpoint.
	.2 Buttons for occupant selection of temperature setpoint and occupied/unoccupied mode.
	.3 Integral thermistor sensing element 10,000 ohm at 24 degrees.
	.4 Accuracy 0.2 degrees C over range of 0 to 70 degrees C.
	.5 Stability 0.02 degrees C drift per year.
	.6 Separate mounting base for ease of installation.Room temperature sensors.
	.7 Wall mounting, in slotted type covers having brushed stainless steel finish, with guard.
	.8 Element 10-50mm long RTD with ceramic tube or equivalent protection or thermistor, 10,000 ohm, accuracy of plus or minus 0.2 degrees C.



	2.3 Wiring
	.1 In accordance with Section 26 27 26 - Wiring Devices.
	.2 For wiring under 70 volts use FT6 rated wiring where wiring is not run in conduit. Other cases use FT4 wiring.
	.3 Wiring must be continuous without joints.
	.4 Sizes:
	.1 Field wiring to digital device: #18AWG 20AWG stranded twisted pair.
	.2 Analog input and output: shielded #18 minimum solid copper #20 minimum stranded twisted pair.



	Part 3 Execution
	3.1 Installation
	.1 Install equipment, components so that manufacturer's and CSA labels are visible and legible after commissioning is complete.
	.2 Install field control devices in accordance with manufacturers recommended methods, procedures and instructions.
	.3 Fire stopping: provide space for fire stopping in accordance with Section 07 84 00 - Firestopping. Maintain fire rating integrity.
	.4 Electrical:
	.1 Complete installation in accordance with Section 26 05 00 - Common Work Results for Electrical.
	.2 Terminate wires with screw terminal type connectors suitable for wire size, and number of terminations.

	.5 VAV Terminal Units: supply, install and adjust as required.
	.1 Air probe, actuator and associated vav controls.
	.2 Tubing from air probe to dp sensor as well as installation and adjustment of air flow sensors and actuators.
	.3 Co-ordinate air flow adjustments with balancing trade.


	3.2 Identification
	.1 Identify field devices in accordance with Section 25 05 54 - EMCS: Identification.

	3.3 Testing And Commissioning
	.1 Calibrate and test field devices for accuracy and performance in accordance with Section 25 01 11 - EMCS: Start-up, Verification and Commissioning.



	259001 - EMCS Site Requirements, Applications and Systems Sequences of Operation
	Part 1 General
	1.1 References
	.1 Public Works and Government Services Canada (PWGSC) / Real Property Branch / Architectural and Engineering Services.
	.1 MD 50005-2009, Energy Monitoring and Control Systems (EMCS) Design Guidelines.


	1.2 Sequencing
	.1 Present sequencing of operations for system[s], in accordance with MD 50005-2009, Energy Monitoring and Control Systems (EMCS) Design Guidelines.
	.2 Sequencing of operations for system[s] as follows:
	.1 Fume Hood: Rm.170
	.1 The existing fume hood being relocated from Rm.148-1 will be relocated c/w it’s associated controls to Rm.170. Interlock the relocated fume hood with the existing fume hood exhaust fan which is currently serving Rm.170
	.2 Recalibrate the existing fume hood air flow monitor alarm as required.

	.2 VAV boxes: Rm.175-1
	.1 Provide new space thermostat and space static pressure sensor to modulate new supply/return VAV boxes to maintain room setpoint as required.

	.3 Fan Coil Unit: Rm.175 & 176
	.1 Fan coil unit’s packaged controls shall modulate cooling to meet space temperature setpoint; user adjustable.

	.4 Cylinder Storage Exhaust Fan(s): Rm.173-1
	.1 Fan runs continuously.
	.2 Provide air proving switch at fan and indication panel outside room door. Panel shall be by controls contractor and shall have green “fan-on” and red “fan-off” indicating lights suitably labelled.
	.3 Fan status shall be monitored and alarmed at the EMCS.




	Part 2 Products
	2.1 Not Used
	.1 Not Used.


	Part 3 Execution
	3.1 Not Used
	.1 Not Used.




