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Part 1 - General

1.1 RELATED WORK

.1 Access Doors        Division 08

.2 Fire Extinguishers Division 10

.3 Fire Suppression Division 21

.4 Plumbing Division 22

.5 Heating, Ventilating and Air Conditioning Division 23

.6 Integrated Automation Division 25

1.2 INTENT

.1 Provide a complete and fully operational mechanical system with facilities and services to
meet requirements described herein and in complete accord with applicable codes and
ordinances.

.2 Contract documents for mechanical scope are diagrammatic and approximately to scale
unless detailed otherwise.  They establish scope, material and installation quality and are not
detailed installation instructions.

.3 Should any discrepancies occur on drawings or in specifications which leaves doubt as to
the intent and meaning of the drawings and specifications, obtain a ruling from the designer
before submitting tender.  If this is not done, it will be assumed that the most expensive
alternate has been allowed for. 

.4 Follow manufacturer's recommended installation details and procedures for equipment
supplemented by details given herein and on plans subject to approval of the Departmental
Representative.

.5 Install equipment generally in locations and routes shown, close to building structure with
minimum interference with other services or free space.  Remove and replace improperly
installed equipment to satisfaction of the Departmental Representative at no extra cost.

.6 Provide labour and materials required to install, test and place into operation complete
mechanical system.  Provide additional material for modifications required to correct minor
job conflictions.

.7 Connect to equipment furnished in other Sections and by Departmental Representative,
including uncrating equipment, moving in place and installing complete, start-up and test.

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.
.3 Store and manage hazardous materials in accordance with cepa, tdga AND Regional

and Municipal Regulations.



Project COMMON WORK RESULTS - MECHANICAL Section 21 05 01
05/2013

Page 2 of 10

.2 Waste Management and Disposal:
.1 Remove from site and dispose of packaging materials at appropriate recycling

facilities.
.2 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard

packaging material in appropriate on-site bins for recycling  in accordance with
Waste Management Plan.

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

.4 Unused sealant materials must not be disposed of into sewer system, into streams,
lakes, onto ground or in other location where it will pose health or environmental
hazard.

.5 Fold up metal and plastic banding, flatten and place in designated area for recycling.

.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA,
Regional and Municipal regulations.

.7 Provide manifests describing and listing waste created. Transport containers by
approved means to licenced landfill for burial.

3. MATERIALS

.1 Replace materials or workmanship below specified quality and relocate work wrongly
placed to satisfaction of the Departmental Representative.

.2 Materials and equipment installed shall be new, full weight and of the best quality specified. 
Use same brand or manufacturer for each specific application.  Statically and dynamically
balance rotating equipment for minimum vibration and low operating noise level.

.3 Each major component of equipment shall have manufacturer's name, address, catalog and
serial number in a conspicuous place.

.4 Install materials and equipment in a neat and workmanlike manner by competent specialists.

5. CUTTING AND PATCHING

.1 Locate and provide holes and sleeves, cutting and fitting required for mechanical work. 
Relocate improperly located holes and sleeves at no extra cost.

.2 Drill for expansion bolts, hanger rods, brackets, and supports.

.3 Do no cutting or burning of structural members of building frame without obtaining prior
written approval from the Departmental Representative.

.4 Provide openings and holes required in precast members for mechanical work.  Cast holes
larger than 100 mm (4") in diameter.  Field-cut smaller than 100 mm (4").

.5 All patching of finished construction of building shall be performed under the sections of
specifications covering these materials.

6. SEMI-FINAL AND FINAL INSPECTIONS

.1 Perform the following items prior to semi-final inspection.
.1 Heating and air conditioning systems capable of operation with alarm controls

functional and automatic controls in operation generally, but not necessarily finally
calibrated.
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.2 Necessary tests on equipment made including those required by authorities and
certificates of approval obtained.

.3 Rough balance of air and water systems completed.

.4 Valve tagging completed and equipment identified.  Equipment and piping painted
and escutcheons installed.

.5 Equipment lubricated as per manufacturer's data.

.6 Warranty forms have been mailed to manufacturer.  Provide copy of original 
warranty for equipment which has warranty period longer than one year.

.7  Systems chemically cleaned, flushed and water treatment initiated.  Provide report
from manufacturer's representative to confirm status of treatment.

.8  Submit sample of Operating/Maintenance Manuals.  Arrange Operating and
Maintenance Instructions and submit schedule for approval.

.9  Review and ensure access doors are suitably located and equipment easily
accessible including plumbing cleanouts.

.10  Have noise and vibration control devices and flexible connections inspected by
manufacturer's representative and submit written report.

.11  Equipment alignment carried out by qualified millwright and certified report
submitted.

.12  Check operations of plumbing systems and fixtures and ensure fixtures are solidly
supported.

.13  Fan plenums cleaned, temporary filters removed and permanent filters installed.

.2 Provide declaration in writing that semi-final deficiencies and the following items have been
completed prior to the final inspection:
.1  Equipment cleaned inside, outside and lubricated.  Plumbing fixtures and brass

cleaned.
.2  Final balancing completed and rough data of balance reports submitted.
.3  Final calibration of controls completed.

7. SHOP DRAWINGS

.1 Submittal procedures in accordance with Division 1.

.2 Submit materials and equipment by manufacturer, trade name and model number.  Include
copies of applicable brochure or catalog material.  Do not assume applicable catalogues are
available in the Departmental Representative's office.  Maintenance and operating manuals
are not suitable submittal material.

.3 Clearly mark each sheet of printed submittal material (using arrows, underlining or circling)
to show particular sizes, types, model numbers, ratings, capacities and options actually being
proposed.  Cross out non-applicable material.  Specifically note on the submittal specified
features such as special tank linings, pump seals, materials or painting.

.4 Include dimensional data for roughing in and installation, technical data sufficient to check
that equipment meets requirements of drawings and specifications, wiring, piping, and
service connection data, motor sizes complete with voltage ratings and schedules as
applicable.

.5 Shop drawings to show all information identified under individual product specifications
and in general shall show the following:
.1 Mounting arrangements.
.2 Operating and maintenance clearances.
.3 Detailed drawings of bases, supports, and anchor bolts.
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.4 Acoustical sound power data, where applicable.

.5 Points of operation on performance curves.

.6 Manufacturer to certify current model production.

.7 Certification of compliance to applicable codes.

.6 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.

8. OPERATING AND MAINTENANCE MANUALS

.1 Provide services of qualified and experienced personnel to prepare proper documentation
and to instruct the Operating Staff in the operation and preventative maintenance of each
piece of equipment and system supplied and installed.  Complete and turn over
documentation prior to final inspection.

.2 Provide 215 mm x 280 mm (8-1/2" x 11") capacity extension type catalogue binders bound
with heavy fabric, hot stamped in gold lettering front and spine.  Refer to Division 1 for
colour and quantity.

.3 Each binder shall be indexed according to the following indexing system:

.4 Tab-1.0 Mechanical Systems:  Title page with clear plastic protection cover.
  

.5 Tab-1.1 List of Mechanical Drawings.

.6 Tab-1.2 Description of Systems:  Provide complete description of each system.  Include
detailed system description and components comprising that system, explanation of how
each component interfaces with others to complete the system, location of each thermostat,
controller or operating setpoints.  Refer to 21 0-5 01, 1.1.5 for additional required
information.

.7 Tab-1.3 Operation Division:  Provide complete and detailed operation of each major
component.  Include how to energize and exact location of switches and controls, how the
component interfaces with other components, operation of controls, including the
operational sequence, operational characteristic changes for summer or winter operation,
and how to accomplish the changeover, complete troubleshooting sequence, setpoints cannot
be maintained, and safeguards to check if equipment goes off line. Refer to 21 0-5 01, 1.1.5
for additional required information.

.8 Tab-1.4 Maintenance and Lubrication Division:  Provide detailed preventative maintenance
and lubrication schedule for each of the major components to include daily, weekly,
monthly, semi-annual and yearly checks and tasks.  Explain how to proceed with each task
required for each piece of typical equipment such as bearings, drives, motors and filters. 
Compile this information for each typical piece of equipment separate from the shop
drawings section.  Refer to 21 0-5 01, 1.1.5 for additional required information.

.9 Tab-1.5 List of Equipment Suppliers and Contractors:  Provide complete list of equipment
suppliers and contractors, including address and telephone number.  Outline procedures for
purchasing parts and equipment.  Include steps to take in order to purchase new parts.



Project COMMON WORK RESULTS - MECHANICAL Section 21 05 01
05/2013

Page 5 of 10

.10 Tab-Certification (2.0, 2.1, etc.):  Include copy of test data degreasing and flushing of
heating system analysis of system water taken at time system was put into operation,
hydrostatic or air tests performed on piping systems, equipment alignment certificates, copy
of balancing data for air and water systems, copy of valve tag identification and pipe colour
code, inspection approval certificates for plumbing system, hot air heating and ventilation
systems and fire damper schedule.

.11 Tab-Shop Drawings and Maintenance Bulletins (3.0, 3.1, etc.):  Provide materials as
received in compliance with clause "Shop Drawings".

.12 The divider tabs shall be laminated mylar plastic, and coloured according to section.  The
colouring is as follows:  Mechanical Systems - 1.0 - 1.5 - Orange, Certification - 2.0 - 2.4 -
Green, Shop Drawings and Maintenance - 3.0 - 3.17 - Yellow.  Plastic tabs with typed
insertions will not be accepted.

.13 Submit documents to the Departmental Representative for approval prior to being turned
over to the Departmental Representative.  At completion of project, hold a Seminar to
instruct the Operating Staff in operation and preventative maintenance of each piece of
equipment and system supplied and installed.

.14 Provide one digital copy on compact disk of the final operation and maintenance manual in
each of the manuals (six in total).

9. RECORD DRAWINGS

.1 Refer to Division 1.

.2 Keep on site, an extra set of white prints and specifications recording changes and
deviations daily.  Allow for the work required to transfer site changes to Engineer's original
tracings and for providing the Departmental Representative with set of sepias marked
"Record Drawings".  Co-ordinate through Departmental Representative's office.  Addenda
corrections and Departmental Representative initiated construction changes to original
tracings will be the responsibility of the Departmental Representative.

.3 Contractor shall utilize a different colour water proof ink for each service.

.4 Contractor shall ensure that white prints are available on site for reference purposes and
inspection.

.5 Record drawings shall identify location of fire dampers, major control lines, access doors,
tagged valves and actual room names or numbers.

.6 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).

.7 Submit to Departmental Representative for approval and make corrections as directed.

10. IDENTIFICATION

.1 Refer to Section 23 05 54, Mechanical Identification.



Project COMMON WORK RESULTS - MECHANICAL Section 21 05 01
05/2013

Page 6 of 10

11. TEMPORARY FACILITIES

.1 Refer to General Requirements - Division 01.

12. SUPERVISION

.1 Refer to General Requirements - Division 01.

13. TEMPORARY HEAT AND/OR VENTILATION

.1 Refer to General Requirements - Division 01.

.2 Do not use the permanent system for temporary heating or ventilation purposes, without
written permission from the Departmental Representative.

.3 Thoroughly clean and overhaul permanent equipment used during the construction period,
replacing worn or damaged parts.  Exchange equipment or components operating improperly
at final inspection with new equipment or components.

.4 Use of permanent systems for temporary heat shall not modify the terms of warranty.

.5 Operate heating systems under conditions which ensure no temporary or permanent damage. 
Operate fans at proper resistance with filters installed.  Change filters at regular intervals. 
Operate with proper safety devices and controls installed and fully operational.  Operate
water systems with proper water treatment.

.6 Where air systems are used during temporary heating, provide filter media on return and
exhaust air outlets.  Clean duct systems which have become dirty.

.7 When permanent systems are used for temporary heat, provide alarm indicating system
failure.  Connect alarm to independent alarm company system.

.8 Replace mechanical seals in pumps used for temporary heating purposes with new
mechanical seals, regardless of condition.

.9 Provide one year warranty from date of Substantial Completion.

14. EQUIPMENT PROTECTION AND CLEAN-UP

.1 Protect equipment and materials in storage on site, during and after installation until final
acceptance.  Leave factory covers in place and take special precautions to prevent entry of
foreign material into working parts of piping and duct systems.

.2 Protect equipment with polyethylene covers and crates.

.3 Operate, drain and flush out bearings and refill with new change of oil, before final
acceptance.

.4 Thoroughly clean piping, ducts and equipment of dirt, cuttings and other foreign substances.

.5 Protect bearings and shafts during installation.  Grease shafts and sheaves to prevent
corrosion.  Supply and install necessary extended nipples for lubrication purposes.

.6 Ensure that existing equipment is carefully dismantled and not damaged or lost.  Do not re-
use existing materials and equipment unless specifically indicated.
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15. TEMPORARY OR TRIAL USAGE

.1 Temporary or trial usage by the Departmental Representative of mechanical equipment
supplied under contract and claimed complete before final acceptance shall not represent
acceptance.

.2 Repair or replace permanent equipment used temporarily.

.3 Take responsibility for damage caused by defective materials or workmanship during
temporary or trial usage.

16. ELECTRICAL MOTORS

.1 Supply mechanical equipment complete with electrical motors.

.2 Provide NEMA premium efficiency motors to CEMA and CSA standards for hard,
continuous service, designed to limit temperature rise to 40 deg.C (100 deg.F) for open
housing and 50 deg.C (125 deg.F) for drip proof housing, and operate at 1800 RPM unless
otherwise specified.

.3 Motors shall have ball or roller type bearings with grease lubrication fittings.

.4 Motors used in conjunction with variable frequency drives shall be suitable for inverter
duty, as specified by NEMA MGI-1993, Part 31. Refer to electrical specifications for
inverters.

.5 Refer to electrical specification for voltage, phase and cycle.

17. ACCESS DOORS

.1 Supply access doors for furred ceilings, ducts or spaces for servicing equipment and
accessories or for inspection of safety, operating and fire devices for installation under
section erecting the walls or ceilings.

.2 Provide access doors in ductwork in accordance with Section 23 33 00 - Air Duct
Accessories

.3 Provide service access door in accordance with Section 08 31 00.01 - Access Doors -
Mechanical.

18. WASTE MANAGEMENT AND DISPOSAL

.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle all mechanical components in accordance with Section 

01 61 00 - Common Product Requirements.
.2 Deliver, store and handle all materials in accordance with manufacturer’s written

instructions.
.3 Store and manage hazardous materials in accordance with cepa, tdga AND Regional

and Municipal Regulations.

.2 Waste Management and Disposal:
.1 Remove from site and dispose of packaging materials at appropriate recycling

facilities.
.2 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard

packaging material in appropriate on-site bins for recycling  in accordance with
Waste Management Plan.
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.3 Divert unused metal materials from landfill to metal recycling facility as approved
by Departmental Representative.

.4 Unused sealant materials must not be disposed of into sewer system, into streams,
lakes, onto ground or in other location where it will pose health or environmental
hazard.

.5 Fold up metal and plastic banding, flatten and place in designated area for recycling.

.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA,
Regional and Municipal regulations.

.7 Disposal of asbestos waste generated by removal activities must comply with
Federal, Provincial, Territorial and Municipal regulations. Dispose of asbestos
waste in sealed double thickness 6 ml bags or leak proof drums. Label containers
with appropriate  warning labels.

.8 Provide manifests describing and listing waste created. Transport containers by
approved means to licenced landfill for burial.

19. DEMOLITION

.1 Mechanical Contractor shall include in his Base Price the cost to provide the removal of all
existing mechanical equipment and material that is not to be reused under this contract. 
Equipment shall be Departmental Representatives' salvage unless noted otherwise.

20. COMMISSIONING

.1 Mechanical Contractor is responsible to ensure all mechanical systems are fully
commissioned and detailed commissioning forms are completed and reviewed with
Departmental Representative. Refer to Sections 01 91 13 General Commissioning (Cx)
Requirements, 01 91 33 Commissioning Forms, 01 91 41 Commissioning Training for
details on Mechanical Contractors responsibilities in addition to all commissioning activities
identified under Division 21, 22, 23 and 25. As part of the commissioning process, the
contractor is required to complete the Site Standard Equipment Labelling and Tracking
sheets for the equipment they supplied, the sheets will be provided by the owner.

20. INSTRUCTION OF OPERATING STAFF

.1 Provide trained personnel to instruct operating staff on maintenance, adjustment and
operation of mechanical equipment.  Instruct staff on changes or modification in equipment
made under terms of guarantee.

.2 Supply tools, equipment and personnel to demonstrate and instruct  operating and
maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing
of all systems and equipment during regular work hours,  prior to acceptance.

.3 Where specified elsewhere in Mechanical  manufacturers to provide demonstrations and
instructions.

.4 Use operation and maintenance data manual for instruction purposes.  On completion of
instruction, turn one manual over to chief operating personnel, the balance to Departmental
Representative.

.5 Record every instruction and training session on digital video.

.6 Time allocated for Instruction:
Chemical One (1) hour instruction plus Monthly visits
Fire Protection One (1) hour instruction
Pumps One-half (1/2) hour instruction per pump type.
Tanks One-half (1/2) hour instruction
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Fan Coils Two (2) hour instruction
Fans One (1) hours instruction
Heat Exchanger Two (2) hours instruction
Split AC Units One (1) hour instruction
Controls Total training to be 40 hours comprised of instruction time and

troubleshooting. Each and every formal training session shall be
recorded on film.  Training to be broken out as follows:
.1 Two (2) sessions lasting four (4) hours each (8 hours in

total) before substantial completion.  Each session to cover
same material to different sets of trainees.

.2 Two (2) sessions lasting four (4) hours each (8 hours in
total) after Project Completion.  Each session to cover same
material to different sets of trainees.  These sessions to
cover any remaining material, review as-built conditions,
any modifications made since initial training and to address
field questions from first session.

.3 One four (4) hour follow up session to all trainees after two
months of operation.  Follow up session to cover all
questions/concerns raised by operating staff.

.4 All remaining time (20 hours) to be allocated to trouble
shooting issues and addressing questions from operators
that arise during first year of operation.

21. SUBSTANTIAL COMPLETION

.1 The mechanical portion of the project shall be deemed substantially complete when ALL
mechanical systems are operational as designed.  In addition, the air and/or water balance
must be completed with the report submitted and approved by the Departmental
Representative and the temperature control system must be complete, as designed,
operational, with all control components calibrated and the maintenance manuals in final
form must be submitted. The date will be established by the Departmental Representative and
will set the date for the start of the one (1) year warranty on all mechanical systems.

22. EXCESSIVE ADMINISTRATION

.1 Following the "Substantial Completion" Inspection a "Final" Inspection will be conducted
and a follow up inspection will be conducted to "check off" all outstanding mechanical
deficiencies.

.2 If the mechanical portion of the project is not 100 percent complete at the time of the
deficiency “checkoff” inspection, the cost of the failed deficiency “check-off” inspection and
any and all additional inspections will be back charged directly to the Mechanical Contractor. 

.3 The cost of each excessive inspection will be $750.00 plus travel, and will be deducted
directly from the total Mechanical Contract amount. 

.4 If the contractor fails the deficiency “checkoff” inspection, no additional money will be
released and a subsequent inspection will be scheduled when the Contractor reverifies that
they are 100% complete.

.5 This process will repeat until the contractor can demonstrate that the project is 100%
complete with all deficiencies rectified.
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23. ALTERNATE AND SEPARATE PRICES

.1 Referenced specification sections and drawings contain pertinent requirements for materials
and methods to achieve work described herein.

.2 Coordinate pertinent related work and modify surrounding work as required to complete
project under each alternate designated.

.3 Alternate products may vary in operation or construction, but shall meet or exceed the
requirements of the specifications, drawings and the specified equipment for performance
capacities, controllability and equipment options.

.4 Revisions required to adapt equipment other than that specified shall be made without extra
charge to the Departmental Representative.

24. ALTERNATE MATERIALS & EQUIPMENT

.1 The design is based on the materials and equipment as specified. Any alternate materials or
equipment that meet or exceed the performance, quality and design intent of that specified
will be accepted unless specifically noted otherwise under this article. 

.2 If alternate material or equipment will alter the design intent, make proposals to supply said
materials or equipment in writing  to the Departmental Representative at least ten working
days prior to closing date of tender for Mechanical Trade. Any material or equipment that
alters the design intent must be formally approved to be accepted.

.3 All proposed equipment is subject to the requirements of the drawings and specifications. 
Revisions required to adapt equipment other than that specified shall be made without extra
charge to the contract.  All suppliers, except those specified, shall guarantee in writing that
their individual proposed products meet or exceed the performance and quality of specified
products. If the departmental representative determines at any time that the equipment or
material being supplied does not meet or exceed the performance, quality or design intent
of that being specified, the contractor shall replace the article in question with a suitable
product at the contractors expense. 

.4 The following products shall be supplied as specified, there is no other  products/
manufacturers that will be accepted:
.1 EMCS (Building Controls): shall be Andover Controls or Honeywell only
.2 Steam Traps: Spirax Sarco

Part 2 - Materials

2.1 NOT USED

.1 Not Used

Part 3 - Execution

3.1 NOT USED

.1 Not Used.

END OF SECTION
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Part 1 General

1.1 REFERENCES

.1 Federal Sprinkler Standard, FCC#403 - Sprinkler Systems.

.2 American National Standards Institute/National Fire Prevention Association
(ANSI/NFPA)
.1 ANSI/NFPA 13- 2007 , Installation of Sprinkler Systems.

.3 Underwriters Laboratories of Canada (ULC)
.1 ULC S543- 1984 , Internal Lug Quick Connect Couplings for Fire Hose.

1.2 RELATED SECTIONS

.1 Section 23 05 21 - Thermometers and Pressure Gauges - Piping Systems.

1.3 SHOP DRAWINGS AND PRODUCT DATA

.1 Submit shop drawings and product data in accordance with Section 01 33 00 - Submittal
Procedures and in accordance with ANSI/NFPA 13, working plans and design
requirements.

.2 Sprinklers shall be referred to on drawings, submittals and other documentation, by the
sprinkler identification or model number as specifically published in the appropriate
agency listing or approval.  Trade names or other abbreviated designations shall not be
allowed.

1.4 ENGINEERING DESIGN CRITERIA

.1 Design system in accordance with required and advisory provisions of ANSI/NFPA 13,
using following parameters:
.1 Hazard:

.1 To suit occupancy as indicated.
.2 Pipe size and layout:

.1 Hydraulic design.

.2 Sprinkler head layout: to ANSI/NFPA 13.
.3 Water supply:

.1 Conduct flow and pressure test of water supply in vicinity of project to
obtain criteria for bases of design in accordance with ANSI/NFPA 13.

.4 Zoning:
.1 System zoning as indicated.

.2 Include with each system materials, accessories, and equipment inside and outside
building to provide each system complete and ready for use.

.3 Design and provide each system to give full consideration to blind spaces, piping,
electrical equipment, ducts, and other construction and equipment in accordance with
detailed shop drawings
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.4 Locate sprinkler heads in consistent pattern with ceiling grid, lights, and air supply
diffusers.

.5 Devices and equipment for fire protection service: ULC approved for use in wet pipe
sprinkler systems.

.6 Location of Sprinkler Heads:
.1 Locate heads in relation to ceiling and spacing of sprinkler heads not to exceed

that permitted by NFPA 13 required hazard occupancy.

.2 Uniformly space sprinklers on branch.
.7 Water Distribution:

.1 Make distribution uniform throughout the area in which sprinkler heads will
open.

.2 Discharge from individual heads in hydraulically most remote area to be 100%
of specified density.

.8 Density of Application of Water:
.1 Size pipe to provide specified density when system is discharging total

maximum required flow.
.2 Sprinkler Discharge Area:

.1 Area: hydraulically most remote area as defined in NFPA 13.
.3 Outside Hose Allowances:

.1 Include allowance in hydraulic calculations for required outside hose
streams.

.4 Friction Losses:
.1 Calculate losses in piping in accordance with Hazen-Williams formula

with 'C' value of 120 for steel piping, 150 for copper tubing, and 140 for
cement-lined ductile-iron piping.

1.5 CLOSEOUT SUBMITTALS

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

1.6 EXTRA MATERIALS

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

.2 Provide spare sprinklers and tools as required by ANSI/NFPA 13.

Part 2 Products

2.1 PIPE, FITTINGS AND VALVES

.1 Pipe:
.1 Ferrous: to ANSI/NFPA 13.
.2 Copper tube: to ANSI/NFPA 13.
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.2 Fittings and joints to ANSI/NFPA 13:
.1 Ferrous: screwed, welded, flanged or roll grooved.

.1 Grooved joints shall consist of two ductile iron housing segments,
pressure responsive gasket, and zinc-electroplated steel bolts and nuts.
.1 Rigid Type: Housings shall be cast with offsetting angle-pattern

bolt pads to provide rigidity.  Couplings shall be fully installed
at visual pad-to-pad offset contact. (Tongue and recess type
couplings, or any coupling that requires exact gapping of bolt
pads on each side of the coupling at specified torque ratings, are
not allowed.)  Victaulic Style 009-EZ, 005, and 07.

.2 Flexible Type: For use in locations where vibration attenuation
and stress relief are required, and for seismic applications. 
Victaulic Style 77.

.2 Copper tube: screwed, soldered, brazed, or roll grooved.
.1 Grooved joints shall be manufactured to copper-tube dimensions, with

housings cast with offsetting angle-pattern bolt pads.  Victaulic Style
606.

.3 Provide welded, threaded, grooved-end type fittings into which sprinkler heads,
sprinkler head riser nipples, or drop nipples are threaded.

.4 Plain-end fittings with mechanical couplings and fittings which use steel
gripping devices to bite into pipe when pressure is applied will not be permitted.

.5 Rubber gasketted grooved-end pipe and fittings with mechanical couplings are 
permitted in pipe sizes 32 mm  and larger.

.6 Fittings: ULC approved for use in wet pipe sprinkler systems.

.7 Ensure fittings, mechanical couplings, and rubber gaskets are supplied by same
manufacturer.

.8 Side outlet tees using rubber gasketted fittings are not permitted.

.9 Sprinkler pipe and fittings: metal.

.3 Valves:
.1 ULC listed for fire protection service.
.2 Up to NPS 2: bronze, screwed or grooved ends, OS & Y; gate or indicating ball

valve.  Victaulic Style 728.
.3 NPS 2 1/2 and over: cast ductile iron, flanged or roll grooved ends, indicating

butterfly valve.  Victaulic Style 705W.
.4 Swing or spring-actuated check valves.  Victaulic Series 717.
.5 Ball drip.
.6 Gate valves: open by counterclockwise rotation.
.7 Provide rising stem valve beneath each alarm valve in each riser when more than

one alarm valve is supplied from same water supply pipe.
.8 Check valves: flanged clear opening swing-check type with flanged inspection

and access cover plate for sizes 10 cm and larger.
.9 Provide gate valve in piping protecting elevator hoistways,.

.4 Pipe hangers:
.1 ULC listed for fire protection services in accordance with NFPA.
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2.2 ABOVE GROUND PIPING SYSTEMS

.1 Provide fittings for changes in direction of piping and for connections.
.1 Make changes in piping sizes through tapered reducing pipe fittings, bushings

will not be permitted.
.2 Perform welding in shop; field welding will not be permitted.
.3 Conceal piping in areas with suspended ceiling and as indicated on drawings.

2.3 SPRINKLER HEADS

.1 General: to ANSI/NFPA 13 and ULC listed for fire services.

.2 New sprinkler heads to match equivalent existing types.  Confirm on site.

.3 Temperature rating on fusible links shall suit specific hazard area with minimum of
safety 10 deg.C.

.4 Sprinklers shall be listed with and bear certification marking of nationally recognized
testing agency.

.5 Sprinklers with O-rings are not allowed.

.6 Provide minimum 12 mm (1/2") nominal diameter discharge orifice, except when
approved by authorities having jurisdiction.

.7 Provide chrome plated finish for sprinklers in all areas:  except mechanical rooms where
bronze finish is acceptable.

.8 All pendant type heads to be semi-recessed where possible.

.9 All sprinkler heads located in Mechanical Rooms, Storage Rooms, IT/Equipment and
other areas susceptible to damage to be complete with wire guards.

.10 Sprinkler heads shall be located in the centre half or quarter point of ceiling tiles.

.11 Provide quick response heads in all light hazard areas.

.12 Sprinkler body shall be integrally cast with hex-shaped wrench boss to reduce the risk of
damage during installations.

.13 Wrenches shall be provided by the sprinkler manufacturer that directly engage the hex-
shaped wrench boss integrally cast in the sprinkler body

2.4 UPRIGHT SPRINKLER HEAD

.1 Provide glass bulb type in areas indicated on drawings or specified. Bronze in
mechanical rooms, chrome elsewhere.
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2.5 PENDANT SPRINKLER HEAD

.1 Provide semi-recessed polished chrome glass bulb type in areas indicated on drawings or
specified.

2.6 SIDE WALL SPRINKLER HEAD

.1 Provide polished chrome glass bulb type in areas indicated on drawings or specified..

2.7 ALARM CHECK VALVE

.1 Retain existing.

2.8 SUPERVISORY SWITCHES

.1 General: to ANSI/NFPA 13 and ULC listed for fire service.

.2 Valves:
.1 Mechanically attached to valve body, with normally open and normally closed

contacts and supervisory capability.

.3 Flow switch type:
.1 With normally open and normally closed contacts and supervisory capability.

.4 Pressure alarm switch:
.1 With normally open and normally closed contacts and supervisory capability.

2.9 WATER GONG

.1 Retain existing.

2.10 FIRE DEPARTMENT CONNECTION

.1 Retain existing.

2.11 EXCESS PRESSURE PUMP

.1 Retain existing.

2.12 PRESSURE GAUGES

.1 Retain existing.

2.13 SIGNS

.1 Signs for control drain and test valves: to ANSI/NFPA 13.
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2.14 SPARE PARTS CABINET

.1 Provide metal cabinet with extra sprinkler heads and sprinkler head wrench adjacent to
each alarm valve.  Number and types of extra sprinkler heads as specified in NFPA 13.

.2 Construct to sprinkler head manufacturer‘s standard.

2.15 INSPECTOR'S TEST CONNECTION

.1 Locate inspector's test connection at hydraulically most remote part of each system,
provide test connections approximately 3 m  above floor for each sprinkler system or
portion of each sprinkler system equipped with alarm device.

.2 Provide test connection piping to location where discharge will be readily visible and
where water may be discharged without property damage.

.3 Provide discharge orifice of same size as corresponding sprinkler orifice.

2.16 ESCUTCHEON PLATES

.1 Provide one piece type metal plates for piping passing through walls, in exposed spaces.

.2 Provide polished stainless steel plates in finished spaces.

.3 Provide paint finish on metal plates in unfinished spaces.

Part 3 Execution

3.1 INSTALLATION

.1 Install, inspect and test to acceptance in accordance with ANSI/NFPA 13.

.2 Testing to be witnessed by Fire Commissioner of Canada and authority having
jurisdiction.

3.2 INSPECTION

.1 Do not recess, paint or conceal piping accessories or work prior to inspection and
approval by authorities having jurisdiction or authorized representative.

3.3 FIELD QUALITY CONTROL

.1 Subject systems and equipment to operational test.

.2 Hydrostatically test water supply connections and fire department connections at 345
mm  in excess of normal working pressure but not less than 1400 kPa for 2 hours without
loss under supervision.
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.3 Upon complete installation of piping and apparatus for sprinkler systems, test joints for
tightness and good condition of piping.  When testing with water, install pressure gauge
at highest point of installation.  If impossible to test whole installation in single
operation, subdivide into several zones and test each zone in manner described.

.4 During tests, stop any leaks and remove and repair any defective part.  Perform test over
again until satisfactory results are obtained.

.5 Provide hydraulic pump, temporary connections and labour required for tests.

3.4 ADJUSTMENT

.1 Adjust equipment to satisfaction of authorities having jurisdiction.

3.5 PROTECTION OF COMPLETE WORK

.1 Paint exposed steel pipe and fittings, except special finishes, in accordance with Division
9.

.2 Assume responsibility for protecting sprinkler heads during painting.  Replace damaged
and painted components.

.3 Provide red wire guards for sprinkler heads in mechanical and electrical rooms and
around ventilation equipment, and all other areas required by Code or intended usage.

END OF SECTION



 


