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PART 1 -  G ENERAL 

1.01 GENERAL REQUIREMENTS 

.1 Comply with requirements of Division One, General Requirements and all documents 
referred to therein. 

1.02 APPLICATION 

.1 This Section applies to and is part of all Sections of Division 20, 21, 22, 23 and 25. 

.2 Perform All Work specified herein by experienced and licensed personnel. 

1.03 DEFINITIONS 

.1 Wherever the term "The Consultant" is used in the Division 20, 21, 22, 23 and 25 
Drawings and Specifications it means MCW Consultants Limited, Queen’s Quay 
Terminal, 207 Queen’s Quay West, Suite 615, Toronto Ontario, Canada M5J 1A7 (Phone 
416-598-2920). 

.2 Wherever the term "install" (and tenses of "install") is used in the Division 20, 21, 22, 23 
and 25 Drawings and Specifications it means install and connect complete. 

.3 Wherever the term "supply" is used in the Division 20, 21, 22, 23 and 25 Drawings and 
Specifications it means supply only for installation by other subtrades or under separate 
contract. 

.4 Wherever the terms "Provide" or “Provision of” are used in relationship to equipment, 
piping, other materials and systems specified for the Work of Divisions 20, 21, 22, 23 and 
25, it means "Supply, Install and Connect and make operable to specified performance". 
Wherever the terms “Provide” or “Provision of” are used in connection with services such 
as testing, balancing, start-up, preparation of Drawings and commissioning for any part 
of the Work of Divisions 20, 21, 22, 23 and 25, it means procure, prepare, supervise, take 
responsibility and pay for these services. 

.5 Wherever "Drawings and Specifications" are referred to, it means "the Contract 
Documents". 

.6 Wherever the terms "Authorities" or "Authorities having jurisdiction" are used in the 
Division 20, 21, 22, 23 and 25 Drawings and Specifications it means any and all agencies 
that enforce the applicable laws, ordinances, rules, regulations or codes of the Place of 
the Work. Refer to Division One. 

.7 Wherever the term "Work" is used in the Divisions 20, 21, 22, 23 and 25 Drawings and 
Specifications it means all equipment, permits, materials, labour and Services to provide 
a complete Mechanical installation as described and detailed on the Drawings and in the 
Specifications. 

.8 Wherever the term "Performance" is used in the Divisions 20, 21, 22, 23 and 25 Drawings 
and Specifications in relation to specified equipment, it means the specified capacity of 
that equipment as it applies to provide air, steam or water flow, heating and/or cooling 
within the specified conditions of operation including air, steam and water pressures, 
physical space limitations and noise levels. 

.9 Wherever the term “Acceptable” is used in the Divisions 20, 21, 22, 23 and 25 Drawings 
and Specifications it means acceptable to the Consultant. 
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1.04 WORK INCLUDED 

.1 Sections of Divisions 20, 21, 22, 23 and 25 are not intended to delegate functions nor to 
delegate Work and supply to any specific trade. The Work of Divisions 20, 21, 22, 23 
and 25 includes all labour, materials, equipment, permits and tools required for a 
complete and working installation as described in the Divisions 20, 21, 22, 23 and 25 
Specifications and Drawings and is not necessarily limited to items in the following 
Sections: 

 
20 05 01 Shop Drawings, Product Data and Samples 
20 05 05 Mechanical Work General Instructions 
20 05 10 Basic Mechanical Materials and Methods 
20 05 20 Mechanical Vibration Control 
20 05 25 Mechanical Insulation 
20 05 30 Variable Frequency Drives 
20 05 35 Motor Starters – Low Voltage 
20 05 70 Water Treatment 
20 05 75 Fire Resistive Insulation 

FIRE SUPPRESSION 
 

21 05 05 Common Work Results for Fire Suppression 
21 12 01 Standpipe & Hose Assembly 
21 23 00 Fire Extinguishers 
21 30 00 Fire Pumps 

PLUMBING  

22 05 00 Work Results for Plumbing 
22 10 10 Plumbing Pumps 
22 30 05 Domestic Water Heaters 
22 42 01 Plumbing Specialties & Accessories 
22 42 03 Plumbing Washroom Fixtures 

HEATING, VENTILATION AND AIR CONDITIONING 
 

23 05 00 Common Work Results for HVAC 
23 05 33 Heat Tracing 
23 23 00 Refrigerant Piping 
23 31 13 Ductwork 
23 33 00 Air Duct Accessories 
23 33 10 Dampers 
23 33 46 Flexible Ducts 
23 33 53 Duct Liners 
23 33 55 Acoustic Silencers 
23 34 00 HVAC Fans 
23 37 13 Diffusers, Registers & Grilles 
23 37 20 Louvres, Intakes & Vents 
23 44 00 HVAC Air Filtration 
23 55 01 Electric Duct Heaters 
23 73 10 Air Handling 
23 74 10 HVAC Split Systems 
23 81 40 Air & Water Source Unitary Heat Pumps 

25 01 01 Building Automation System (BACNET) 
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1.05 REGULATORY REQUIREMENTS 

.1 Comply with requirements of all Municipal, Provincial and Federal Bylaws and 
Ordinances as well as requirements of Utilities such as Ontario Gas Utilization Code 

.2 Do not reduce quality of any part of the Work specified and/or shown on the Drawings by 
following regulatory requirements. 

.3 In general and as applicable, perform all Work of Divisions 20, 21, 22, 23 and 25 to 
comply with physical and chemical properties, characteristics and performance 
requirements of recognized associations and agencies as listed herein and in the 
following: 

 

ACCGH AMCA ADC ANSI ARI ASCII ASHRAE ASME ASTM AWWA CGA CGSB CIRI 
CSA 
CTI EIA FCC FM ISA IAO MMC MTC NBCC NFPA OBC OFM MOEE OML OWRA TSSA 
UL ULC 

1.06 STANDARDS 

- American Conference of Governmental Industrial Hygienists 
- Air Moving & Conditioning Association 
- Air Diffusion Council 
- American National Standards Institute 
- Air Conditioning & Refrigeration Institute 
- American Standard Communication Information Interchange 
- American Society of Heating, Refrigeration and Air Conditioning Engineers 
- American Society of Mechanical Engineers 
- American Society for Testing and Materials 
- American Water Works Association 
- Canadian Gas Association 
- Canadian General Standards Board 
- Canadian Industrial Risk Insurers 
- Canadian Standards Association 
- Cooling Tower Institute 
- Electronic Industry Association 
- Fire Commissioner of Canada 
- Factory Mutual 
- Instrument Society of America 
- Insurers Advisory Organization 
- Marsh McLennan Insurance Protection Consultants 
- Ministry of Transportation and Communication 
- National Building Code of Canada 
- National Fire Protection Association 
- Provincial Ontario Building Code 
- Local Fire Codes or Standards Ontario Fire Marshall 
- Ontario Ministry of Environment And Energy 
- Ministry of Labour and Workmen's Compensation Requirements 
- Ontario Plumbing Code 
- Technical Standards & Safety Authority 
- Underwriter's Laboratories Inc. 
- Underwriter's Laboratories of Canada 

.1 Provide new materials and equipment of proven design and quality. Provide current 
models of specified equipment manufactured in Canada or the United States of America, 
unless specified otherwise with published ratings certified by recognized North American 
testing and standards agencies. 
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.2 Provide Canadian made materials and equipment to maximize Canadian content in the 
Work. 

.3 Comply with ASHRAE/IES 90.1 Standards in the supply and installation of all parts of the 
Work. 

.4 Comply with Regulations Amending the Energy Efficiency Regulations P.C. 2004-965, 1 
September 2004 for the following equipment: 

.1 Gas Fired Water Heater - To meet the requirements of CSA – P.3-04. 

.2 Large Air Conditioner, Heat Pumps and Condensing Units - To meet the 
requirements of CAN/CSA –C746 (current edition). 

.5 Conform to the best modern practices of workmanship and installation methods and 
employ only skilled tradesmen working under the direction of fully qualified personnel. 

.6 Materials and products provided and used must be in accordance with Division 01 to suit 
sustainable requirements. 

1.07 PERMITS, FEES & INSPECTIONS 

.1 Apply for, obtain, and pay for all permits, licenses, inspections, examinations and fees 
required for Work of Division s 20, 21, 22, 23 and 25. Also submit, if required by the 
Authorities, information such as heat loss calculations, and other data that may be 
obtained from the Consultant. Should the Authorities require the information on specific 
forms, fill in these forms by transcribing thereto the information as provided by the 
Consultant. 

.2 If the municipality is structured as a "single permit jurisdiction", the Contractor will apply, 
pay for and obtain the municipal building permit. In this case, the Division s 20, 21, 22, 
23 and 25 Subcontractor has no financial obligation for permit application except for 
permits not covered in the "single permit". 

.3 Arrange for inspection of all Work by the Authorities having jurisdiction over the Work. 
On completion of the Work, present to the Consultant the final unconditional certificate 
of acceptance of the inspecting Authorities. 

.4 Arrange and pay for inspection of all Work by TSSA for Gas Piping Systems. On 
completion of the Work, present to the Consultant the final unconditional certificate of 
acceptance of the inspecting Authorities. 

.5 In case of conflict, codes and regulations take precedence over the Contract Documents. 
In no instance reduce the standard or scope of work or intent established by the Drawings 
and Specifications by applying any of the codes referred to herein. 
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.6 Before starting any work, submit the required number of copies of Drawings and 
Specifications to the Authorities for their approval and comments. Comply with any 
changes requested as part of the contract, but notify the Consultant immediately of such 
changes. Prepare and submit any additional drawings, details or information as may be 
required. 

1.08 CONTRACT DRAWINGS 

.1 The Drawings for Mechanical Work are performance drawings, diagrammatic, intended 
to convey the scope of work and indicate general arrangement and approximate location 
of apparatus, fixtures and pipe runs. The Drawings do not intend to show Architectural 
and Structural details. 

.2 Do not scale Drawings. Obtain information involving accurate dimensions from 
dimensions shown on Architectural and Structural Drawings, and by site measurement. 

.3 Make, at no additional cost, any changes or additions to materials, and/or equipment 
necessary to accommodate structural conditions (pipes or ducts around beams and 
columns and other structural elements). 

.4 Alter, at no additional cost, the locations of materials and/or equipment as directed that 
do not necessitate additional material. 

.5 Install ceiling mounted or exposed components (e.g. diffusers, sprinkler heads, grilles) in 
accordance with reflected ceiling drawings or floor plans. 

.6 Confirm on the site the exact location and mounting elevation of outlets and fixtures as 
related to Architectural and Structural details. 

1.09 EXAMINATION OF THE SITE AND DOCUMENTATION 

.1 Prior to submitting tender, carefully examine conditions at the site that could affect the 
Work of this Division. Refer to and examine all Contract Documents. 

.2 Verify that materials and equipment can be delivered to the Place of the Work and that 
sufficient space and access is available to permit installation thereof in locations shown 
on the Drawings. 

.3 Verify location and elevation of existing services (water, electrical, sanitary, storm 
sewers, equipment, ductwork and piping) which may affect the Tender and Work of this 
Division. Repair any damage to existing underground services caused by neglect to 
determine and mark out the location of such services prior to excavation work 
commencing. 

1.10 CO-ORDINATION DRAWINGS 

.1 The Mechanical Trade Contractor shall take the lead role in preparation of electronic 
CAD interference/coordination model. Use all other disciplines electronic drawings as 
basis for preparation of interference/coordination model. Position all Mechanical Trade 
and Sub-trade services to accommodate the work of other Construction Trades. 

.2 The tender documents including, the CAD files are not complete, nor fully coordinated. 
The model is not to be considered sufficiently detailed to build from. 
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.3 Continuously update the interference/coordination model to accurately reflect all 
instructions issued by the architect and consultants in whatever format these instructions 
are issued. Assume for Bid submission purposes, that an updated CAD file will not be 
issued with each instruction. 

.4 Prior to commencement of work, submit for Consultant review the Mechanical Trade 
Contractor shall fully develop their own interference/coordination model using models 
from all other Construction Trades, and fully coordinate the installation prior to fabrication 
or installation of any services on site. All sub-trades whose work is affected by the 
information presented on each of these interference/coordination models shall sign-off 
on the drawings and thereby agrees to coordinate their parts of the work. Submit the 
completed interference/coordination model for review using the same procedures as 
specified for Shop Drawings. 

.5 Coordinate equipment placement to ensure that all components will have adequate 
access for operation, service and maintenance prior to commencement of Work. 
Services shall be laid out in an organized manner, including running services in parallel 
or at right angles from one another where these are exposed. Adequate access points 
shall be provided to service, maintain and operate the equipment as required. 

.6 Use the project’s Architectural CAD model as the starting point for the creation of 
interference/coordination model. The contractor’s drawings will show angles, braces, 
supports, and similar equipment that are not in the design model. Use the electrical 
contractor’s model and not the electrical design files; use the structural steel contractor’s 
model and not the structural design files. 

.7 Prepare interference/coordination model in conjunction with other Construction Trades, 
wherever a potential conflict due to the positioning of Mechanical Trade Contractor 
equipment, piping, ductwork or other Work exists. 

.8 Dimension proposed location of Mechanical Trade Contractor Work with respect to 
building elevations and established grid lines. 

.9 Prepare fully dimensioned details of all shafts, duct spaces and pipe spaces. Show 
sleeving, recessed and formed holes required in concrete for Mechanical Trade 
Contractor Work. Include information pertaining to access, clearances, tappings, 
housekeeping pads, drains and electrical connections. 

.10 Base information used to prepare interference/coordination model on reviewed Shop 
Drawings. 

.11 Provide field interference/coordination model showing the position of various services 
when required by Consultant. 

.12 The Mechanical Trade Contractor shall be responsible for the full coordination of all 
mechanical services with new construction, and all new services from all Construction 
Trade disciplines. 

.13 Submit a list of access doors and panels showing proposed type, size and location. The 
interference/coordination model shall incorporate Architectural details including reflected 
ceiling plans prior to submission. 

.14 Revise or alter the arrangement of work that has been installed without proper 
coordination, study and review, in order to conceal the work behind finishes, or to allow 
the installation of other work, at no additional cost. If any conflicts are identified submit 
alternate proposal to the consultant for review prior to proceeding with any work. 
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.15 All shut-off valves, balancing devices, air vents, equipment and similar products, 
particularly such products located above suspended ceilings must be located for easy 
access for servicing and/or removal. Products which do not meet this location 
requirement are to be relocated to an accessible location at no additional cost. 

.16 The Contractor and their Sub-trades shall take complete responsibility for remedial work 
that results from failure to coordinate the work prior to fabrication, purchasing and/or 
installation. Pay for the cost of alterations to other work required by the alterations work 
made necessary due to a lack of preparing a comprehensive interference/coordination 
model.Prepare drawings in conjunction with all trades concerned, showing sleeves and 
openings for passage through structure, and all inserts, equipment bases, sumps, pits 
and supports, and relate these to suitable grid lines and elevation datum. 

1.11 EMBEDDED MECHANICAL SYSTEM’S DRAWINGS 

.1 Prepare embedded mechanical system’s drawings, showing size and location of elements 
including any conduit and inslab services required. 

.2 Prepare insert setting drawings for work to be cast into concrete and/or mortared into 
masonry elements. 

.3 Submit embedded mechanical system’s drawings to the structural engineer for review. 

1.12 SLEEVING DRAWINGS 

.1 Prepare sleeving drawing in conjunction with all affected Trades. Showing sleeves and 
openings for passage through structure, and all inserts, equipment bases, sumps, pits 
and supports, and relate these to suitable grid lines and elevation datum. 

.2 Submit sleeving drawings to the structural engineer for review. 

1.13 SHOP DRAWINGS 

.1 Conform to requirements of section 20 05 01. 

1.14 RECORD DRAWINGS 

.1 Meet the requirements of Division 01 and the following. 

.2 Suitably store and protect Record “As-Constructed” or “As-built” Drawings on site and 
make available at all times for inspection. 

.3 Record inverts of underground piping at building entry/exit and below floor slab at each 
branch, riser base, change in direction as well as at least three points on straight runs. 

.4 Show locations of access doors and panels and identify the equipment and components 
that they serve. 

.5 Transfer all Record Drawings information to the Mechanical Trade Contractor’s CAD 
model prior to submission to Consultant for review. 

.6 Submit Record “As-Constructed” or “As-built” Drawings for review in PDF format and 
hard copy for review. Submit reviewed Record “As-Constructed” or “As-built” Drawings in 
an editable CAD format with the O&M Manuals. 
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.7 The drawings for this Project have been prepared on a CAD system using AutoCAD. For 
the purpose of producing record (as-built) drawings, copies of contract drawings may be 
purchased from the Consultant based on the following rates plus H.S.T.: 

 
For 1  to 10 CAD files $ 550 
For 11 to 20 CAD files $ 650 
For 21 to 50 CAD files $ 850 
For 51 to 100 CAD files $ 1,350 

For greater than 100 CAD files, charge $20.00 per file plus $500. 

In using the drawings from the Consultant to produce record drawings, the contractor is 
deemed to have agreed to take full responsibility for any and all information on the 
drawings. 

1.15 PRODUCT STANDARDS AND ALTERNATIVES 

.1 Provide new material and equipment as specified and to acceptance of the Consultant. 
Manufacturers' names are listed to set a standard of quality, performance, capacity, 
appearance and serviceability. Acceptable alternative Manufacturers are also listed, and 
their products may be used in the Work subject to conditions stipulated in paragraph .3 
of this Article. 

.2 Where no other acceptable Manufacturers are indicated, provide only as specified. 
Requests for acceptance of manufacturers not listed must be submitted not less than 
seven working days prior to closing date of the tender. Submissions must bear proof of 
acceptance by the Consultant. 

.3 Assume full responsibility for ensuring that when providing acceptable alternative 
Manufacturers, all performance, space, weight, connections (mechanical and electrical), 
power and wiring requirements, are within the scope of the item specified, and costs for 
any variances therefore are included in the tender. Equipment requiring greater than 
specified energy requirements and greater installation and service space requirements 
will not be accepted. 

.4 All electrically operated equipment and electrical materials to bear the label of approval 
of CSA or be so stamped or have special approval of the Authorities. All material, wiring 
and devices to conform to the Canadian Electrical Code for the purpose for which they 
are to be used. All electrical equipment to be designed and manufactured in accordance 
with applicable EEMAC and ANSI specifications. 

.5 All gas fired equipment to bear the label of the CGA or be so stamped. 

.6 All plumbing products such as fixtures, faucets, flush valves and shower heads to bear 
the label of approval of the CSA or be so stamped. 

1.16 TEMPORARY SERVICE 

.1 Refer to Division 01 regarding temporary services, contractor's shop, storage and other 
such facilities. Temporary heat and ventilation is not included in the Work of Divisions 
20, 21, 22, 23 and 25. 

.2 Do not use any of the permanent Mechanical Systems during construction or unless 
specific written acceptance is obtained from the Consultant. 
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.3 The use of permanent facilities for temporary construction service such as for testing, 
commissioning and demonstration of operation will not affect in any way the 
commencement day of the warranty period. Refer to Division 01. 

1.17 PATENTS 

.1 Pay all royalties and license fees, and defend all suits or claims for infringement of any 
patent rights, and save the Owner and Consultant harmless of loss or annoyance on 
account of suit, or claims of any kind for violation or infringement of any letters patent or 
patent rights, by this Subcontractor or anyone directly or indirectly employed by him or 
by reason of the use by him or them of any part, machine, manufacture or composition 
of matter on the work, in violation or infringement or such letters patent or rights. 

1.18 RIGHTS RESERVED 

.1 Rights are reserved to issue any additional Detail Drawings, which in the judgement of 
the Consultant may be necessary to clarify the Work, and such Drawings shall form a 
part of the Contract. 

1.19 EXPEDITING AND DELIVERIES 

.1 Comply with requirements of Division 01. For equipment and materials purchased directly 
by the Owner, comply with requirements of Division 01. 

.2 Continuously check and expedite delivery of equipment and materials. If necessary, 
inspect at the source of manufacture. 

.3 Ensure that materials and equipment are delivered to the site at the proper time and in 
such assemblies and sizes so as to enter into the building and to be moved into the 
spaces where they are to be located without difficulty. Perform any cutting and patching 
involved in getting assemblies into place. 

.4 Continuously check and expedite the flow of necessary information to and from all parties 
involved. 

.5 Immediately inform the Consultant of any difficulties in delivery of equipment. 

.6 Provide delivery records updated monthly. 

1.20 SUPERINTENDENCE 

.1 Maintain at this job site, at all times, qualified personnel and supporting staff with proven 
experience in erecting, supervising, testing and adjusting projects of comparable nature 
and complexity. 

1.21 TRIAL USAGE, TESTS AND COMMISSIONING 

.1 Include, as part of the Work, trial usage of Mechanical Systems and equipment for the 
purpose of testing and commissioning and assisting Owner's staff in learning operational 
and maintenance procedures. 

.2 Assist in trial usage over a length of time sufficient to confirm specified equipment 
capacities and operating characteristics. Maintain full responsibility for all mechanical 
equipment and systems required to temporarily operate during trial usage. Warranty 
period commencement for any equipment operated during trial usage will not occur until 
all Mechanical Work is substantially complete 
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.3 Provide all testing required on Mechanical System components and equipment where, 
in the opinion of the Consultant, specified performance is not being achieved. 

.4 Integrated Systems Testing of Fire Protection and Life Safety Systems. 

.1 With reference to Integrated Systems Testing (IST), please note that the 3rd 
party agent will be retained under a cash allowance and is not to be carried 
under this contract. 

.2 This contractor shall include the cost to participate and function test the 
respective fire protection and life safety systems as per the Integrated Testing 
Plan (ITP). 

1.22 COMPLETION 

.1 After successful completion of tests and adjustments, remove temporary covers, and 
strainers, and obstructions to flow. Drain, flush and refill piping systems as often as 
required until all piping is clear of all debris. 

.2 Provide a clean set of filters on each air handling system, heat pump, fan coil unit and 
unitary heater. 

.3 Provide new filter elements in pump seal filters. 

.4 Leave Mechanical work in specified working order. 

.5 Provide spare components as specified in Section 21 13 00 and Section 25 01 01. 

1.23 WARRANTIES 

.1 Comply with requirements of Division 01. 

.2 Provide all required labour, parts and components required to service all installed items 
for a warranty period of at least one (1) year unless otherwise stated longer in individual 
specification sections. 

.3 Include for all costs for cutting and patching, removal of equipment and restoration 
materials and work and repairs to other equipment affected in performance of warranty 
work. 

.4 All warranties commence from the date of Substantial Performance of the Work, unless 
stated differently in individual specification sections. 

.5 Provide warranty certificates showing the name of the firm giving the warranty, dated and 
acknowledged. Where a specific piece of equipment has an extended warranty or one 
differing from the base warranty requirements, provide a separate warranty certificate. 

.6 Refer to individual specification sections in Division 20, 21, 22, 23, 25 for further warranty 
requirements. 

1.24 INSTRUCTIONS TO OWNER'S STAFF 

.1 Instruct the Owner's designated staff on all aspects of the operation of systems and 
equipment. 
Advise the Consultant at least one week in advance of the schedules of all instruction 
sessions. 
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.2 Obtain the services of Subtrade and Manufacturers' representatives to provide 
information and instructions on each part of the Mechanical Work and on items of 
equipment. 

.3 Submit documentation of training to the Consultant immediately following final 
inspections, stating for each system or item of equipment: 

.1 Date and time instructions commenced for each system. 

.2 Duration (hours) instructions were given for each system. 

.3 Names of Owner's staff receiving instructions. 

.4 Other parties present (Manufacturer's representative, consultants, etc.). 

.5 Signatures of each of the Owner's staff in attendance. 

1.25 OPERATING AND MAINTENANCE MANUALS 

.1 Refer to Division 01 Close-Out Submittals and Close-Out Procedures. 

.2 Secure and assemble all necessary literature describing the operation and maintenance 
of all equipment provided. Complete and submit documentation for review to Consultant 
eight (8) weeks prior to substantial completion. 

.3 Provide 3 copies of Operating and Maintenance Manuals in hardcopy and Electronic PDF 
format copies on Optical media or USB storage device. Mount or connect digital copy to 
hard copy binders. 

.4 Provide the following on substantial performance of the work: 

.1 One set of valve charts set in glazed frames mounted on the project as 
directed by the Consultant. 

.2 Air and water balancing report. 

.3 As constructed drawings including building automation system shop drawings. 

.5 Three manuals assembled in three ring binders with index tabs, each containing: 

.1 This Subcontractor's name, address and telephone/fax numbers. 

.2 Suppliers and Subtrades names and telephone numbers. 

.3 Equipment data sheets (dimensions, capacities, electrical characteristics, wiring 
diagrams). 

.4 Maintenance, operating and lubricating instructions for each item of equipment 

.5 As-built Wiring diagrams for each item of equipment. 

.6 Copies of valve charts for the project. 

.7 Shop Drawings and Product Data: provide final copies of all shop drawings 
and product data. 

.8 A complete set of checked shop drawings for all equipment provided by this 
Division. 

.9 Warranties: include one copy each of the Contractor’s warranty, Manufacturers’ 
warranties longer than one year, the bond, and any service contract provided by 
the contractor. Provide section index. 

.10 Certifications by Inspection Agency: collect and include copies of the following 
inspection certification reports: 
.1 Plumbing and Gas Standards 
.2 Building Standards and Fire Prevention 
.3 Boilers and Pressure vessel 
.4 Utility Companies 
.5 Other Reports Required by Authorities 

.11 Certificates for: 
.1 Boiler start up and commissioning 
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.2 Chiller and refrigeration system start up and commissioning 

.3 Water treatment 

.4 Rooftop HVAC Equipment start-up and commissioning 

.5 Rooftop Heating and Ventilation Equipment start-up and commissioning 

.6 Control and Building Automation Systems commissioning 

.7 Fuel oil pumping systems commissioning 

.8 Variable speed electric drives commissioning 

.9 Piping pressure tests (domestic water, fire protection heating/cooling 
piping) certifying system tested, pressure held, time of test and date and 
certification by the Consultant or commissioning agent. 

.10 Extended warranties. 

1.26 MECHANICAL LIST OF MANUFACTURERS, SUBTRADES & PRICES 

.1 Submit with the tender the List of Manufacturers, Subtrades and prices appended to the 
Divisions 20, 21, 22, 23 and 25 Specifications. 

.2 At the time of tender closing, list the names of Manufacturers and subtrades (one per 
item) carried as well as the total cost of Mechanical Work and any separate, unit and 
alternative prices where indicated. 

.3 If specified or acceptable alternative Manufacturers are not listed or more than one 
Manufacturer per item is listed, or Manufacturers not specified are listed, the Consultant 
will have the option of making the selection of the Manufacturers. 

.4 Substitution of listed Manufacturers or Subtrades after close of Tender will not be accepted. 

 
1.27 MUNICIPAL AND UTILITY SERVICES 

.1 Coordinate, arrange, and pay for all required municipal service and utility connections 
water, natural gas and sewers (storm and sanitary) as shown on the Drawings, complete 
with all required metering. Install all metering equipment as well as service connections 
in accordance with municipal and utility requirements. Pay for all inspection fees arising 
out of the installation of these services. 

.2 Bear all costs and co-ordinate with Enbridge Gas to provide a natural gas service from 
the nearest street main into the building. Pay for all inspection fees, metering devices 
and any work performed by Enbridge Gas 

1.28 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Division 01 

.2 Deliver, store and handle materials in accordance with manufacturer's written instructions. 

.3 Protect on site stored or installed absorptive material from moisture damage. 

.4 Packing, shipping, handling and unloading: 

.1 Deliver materials to site in original factory packaging or unopened packages 
clearly labeled with, manufacturer's name, address, product identification, 
equipment tag identification/s and ULC markings. 

.2 Equipment shall be handled and stored in accordance with manufacturer’s 
instructions. One (1) copy of these instructions shall be included with the 
equipment at time of shipment. 
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.5 Storage and Protection: 

.1 Store and protect all equipment and materials from exposure to harmful weather 
conditions and at temperature and humidity conditions recommended by 
manufacturer in enclosed shelter. 

.2 Repair any damage to the satisfaction of the manufacturer and the Consultant. 

.6 Waste Management and Disposal: 

.1 Separate waste materials for re-use and/or recycling in accordance with Division 
01. 

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

.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated 
cardboard, & packaging material for recycling in accordance with Waste 
Management Plan (WMP). 

.4 Separate for re-use and/or recycling and place in designated containers Steel, 
Metal and Plastic waste in accordance with Waste Management Plan (WMP). 

.5 Divert unused metal materials from landfill to metal recycling facility as 
approved by Consultant. 

.6 Place materials defined as hazardous or toxic in designated containers. 

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

.8 Ensure emptied containers are sealed and stored safely. 

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

1.29 CLEANING 

.1 General 

.1 Comply with General Conditions of the Contract, Supplementary Conditions 
and other Sections of Division 1. 

.2 Conduct cleaning and disposal operations to comply with local ordinances 
and anti- pollution laws. 

.3 Store volatile and toxic wastes in covered metal containers and remove 
from premises daily. 

.4 Prevent accumulation of wastes which create hazardous conditions. 

.5 Provide adequate ventilation during use of volatile or noxious substances. 

.6 Use only cleaning materials and methods recommended by manufacturer of 
surface to be cleaned. 

.2 Construction Cleaning 

.1 Perform cleaning operations as specified in Division 1 and in 
accordance with manufacturer's recommendations. 

.2 At all times, maintain the premises free from accumulation of waste material 
and waste caused by the Contractor’s work. 

.3 In cases of disagreement or non-removal of waste material, the Owner may have 
waste removed from site at the Contractor’s own expense. 

.4 Dumping of waste, debris, surplus materials, etc. on Owner’s property is strictly 
prohibited. Obtain permit and provide on-site dump containers for collection of 
waste materials and debris. 

.5 Broom clean and keep dust free, daily, all rooms, surfaces and areas. 
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.6 Maintain roads and walks clean and free of dirt and mud due to work of 
this Contract. Provide ice and snow removal for walks which will be used 
exclusively by Contractor and/or Subcontractor's forces. 

.3 Final Cleaning 

.1 In preparation for Total Performance or occupancy, conduct final inspection of 
sight exposed surfaces and of accessible concealed spaces. 

.2 Upon completion and verification of performance installation, remove all waste, 
equipment, tools, scaffolding, surplus materials, temporary protection, etc. and 
leave work in a clean and orderly condition. 

.3 Remove grease, dust, dirt, stains, labels, fingerprints and other foreign materials 
from sight exposed interior and exterior finished surfaces. 

.4 Upon completion of project or as required, remove all temporary buildings 
erected, all temporary construction aids, barriers and enclosures, all temporary 
utilities, hoists, access road sand walks, etc., leaving site in clear, tidy and 
satisfactory condition pending acceptance from the Owner. 

.5 Brush clean all surfaces and areas of the Work. 

.6 Vacuum clean and remove debris from the inside of air handling systems, fans, 
ducts, coils and terminal units. 

.7 Clean exposed surfaces of Mechanical equipment, ductwork and piping. 
Polish plated work. 

.8 Comb all bent fins to proper configuration on all coils in air handling units, fan 
coil units, entrance heaters and on finned radiation elements. 

.9 Replace all temporary air filters with specified filters on all heating, cooling and 
ventilating equipment. 

.10 Upon completion of work of each trade, thoroughly clean work and leave in 
a condition acceptable to Consultant and Owner. 

 
PART 2 -  PRODUCTS 

2.01 NIL 

 
PART 3 -  EXECUTION 

3.01 NIL 

 
END OF SECTION 20 05 05 
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PART 1 - GENERAL

1.01 DESCRIPTION
.1 Comply with Requirements of Division One, General Requirements and all documents 

referred to therein.
.2 Comply with requirements of Mechanical Work General Instructions Section 20 05 05 

and Basic Mechanical Materials and Methods Section 20 05 10.

1.02 WORK PERFORMED BY THIS SECTION

.1 Supply and installation of piping, ductwork, and equipment insulation.

1.03 QUALITY ASSURANCE

.1 Qualifications: Execute work of this section only by skilled tradesmen regularly employed 
in the application of insulation to piping, ductwork, plenums, tanks, pressure vessels, 
equipment casings and heating panels for building heating, cooling, ventilating and 
plumbing systems.

.2 Insulation, self-adhesive tape, adhesives and any insulation finishes to be ULC labelled 
and listed for flame spread rating of less than 25 and smoke development classification 
of less than 50.

.3 Acceptable Manufacturers:
.1 Insulation: Fiberglas Canada Inc., Knauf Fiber Glass, Manson, Roxul.
.2 Tape: Avery Dennison, Mactac, Tuck, Compac.
.3 Canvas: Fattal Thermocanvas, Alpa-Maritex 3451-RW, Clairmont Diplag 60.
.4 Lagging adhesive: Childers CP.50A-HV2, Fosters 30-36 asbestos free.

1.04 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.

1.05 ACTION AND INFORMATIONAL SUBMITTALS

.1 Provide submittals in accordance with Division 01.

.2 Product data/Shop Drawings
.1 Provide manufacturer�s printed product literature and datasheets for insulation 

adhesives, coatings and finishes. Also include product characteristics, 
performance criteria, physical size, finish and limitations.

.2 Submit two copies of Workplace Hazardous Materials Information System 
(WHMIS) material Safety Data sheets (MSDS) in accordance with Division 01.

1.06 DELIVERY, STORAGE AND HANDLING

.1 Do Delivery, Storage and Handling in accordance with Section 20 05 05 - Mechanical 
Work General Instructions.
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1.07 WARRANTY

.1 Provide warranties as outlined in Section 20 05 05 � Mechanical Work General Instructions

PART 2 - PRODUCTS

2.01 INSULATION
.1 Preformed: ULC Listed sectional glass fibre pipe insulation in compliance with ASTM 

C335 in sections 900 mm (36") long, split and ready for application with a maximum 
Thermal Conductivity of 0.033 W/mºC at 24ºC mean temperature and be capable of use 
on service from -40ºC to 260ºC and with factory applied vapour seal jacket of vinyl coated 
foil Kraft laminate with reinforcing of open mesh glass fibre.

.2 Preformed Foam: ULC Listed sectional DOW Trymer 2000 XP Polyisocyanurate Foam 
pipe insulation in compliance with ASTM C335 in sections 900 mm (36") long, split and 

ready for application with a density of 32.8 kg/m3 (2.05 lb/ft3) according to ASTM D1622, 

R-value of 0.93 m2 ºC/W at 24ºC mean temperature, water absorption of not more than 
0.7% by volume according to ASTM C272, be capable of use on service from -183ºC to 
149ºC and with factory applied vapour seal jacket.

.3 Rigid board: 72 kg/m3 (4.5 lbs/ft3) density ULC listed glass fibre board with glass fibre 
reinforced aluminium foil vapour seal facing and maximum thermal conductivity of 0.035 
W/mºC at 24ºC mean temperature.

.4 Blanket: 24 kg/m3 (1.5 lbs/ft3) ULC listed flexible glass fibre blanket with glass fibre 
reinforced aluminium foil vapour seal facing with thermal conductivity of 0.036 W/mºC.

.5 High temperature (over 200ºC): Preformed calcium silicate or Roxul 1200 mineral fibre 
piping insulation.

.6 Low temperature: 20 mm fire retardant closed cell Armaflex in sheet form or preformed for 
piping.

2.02 FINISHES AND PROTECTIVE COVERINGS

.1 Canvas: 170 g/m2 with lagging adhesive, ULC labelled.

.2 Protective covering (aluminium): .020 Childers corrugated aluminium preformed covering 
complete with strapping and seals.

.3 For pipework, ductwork or equipment exposed to the elements, provide and external PVC 
jacket to the insulation which is to be a white UV resistant PVC jacket. Extra thick material 
is to be used on outdoor installations only. Normal thickness for indoor installation. 25/50 
flame and smoke rated grade PVC shall be used.
.1 Finish is to be high gloss white.
.2 Minimum thickness to be 10mm
.3 Must be resistant to fungi and bacterial growth and comply with ASTM G 21 & G22.
.4 PVC must be in compliance with ASTM 1784 & CAN/CGSB 51.53.95.
.5 When installing PVC jacket, jacket must overlap a minimum of 50mm
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.4 Polyvinyl Chloride (PVC) For use inside mechanical room only:
.1 ULC labelled 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: 20ºC.
.4 Maximum service temperature: 65ºC.
.5 Moisture vapour transmission: 0.02 perm.
.6 Thickness: 6 mil.
.7 Fastenings:

.1 Use solvent weld adhesive compatible with insulation to seal laps and 
joints.

.2 Tacks.

.3 Pressure sensitive vinyl tape of matching colour.
.8 Special Requirements:

.1 Outdoor: UV rated material at least 0.5 mm thick.

PART 3 - EXECUTION

3.01 APPLICATION

.1 Manufacturer's Instructions: Comply with manufacturer's written recommendations, 
including product technical bulletins, handling, storage and installation instructions, and 
datasheets.

3.02 PRE-INSTALLATION REQUIREMENTS

.1 Pressure test ductwork piping systems and equipment complete, witness and certify.

.2 Ensure surfaces are clean, dry, free from foreign material.

3.03 EQUIPMENT AND MISCELLANEOUS APPLICATIONS

.1 Water meter , domestic water booster pump casing: 25mm (1") thick blanket insulation. 
On steel or cast iron surfaces, apply one coat of Densopaste Primer prior to applying 
insulation. Apply flexible blanket insulation and seal all joints in vapour seal facing with 
self-adhesive foil tape. Finish with insulating cement and canvas.

.2 Heat exchangers and tanks: shell and tube type and hot water storage tanks: 50mm (2") 
thick rigid board or preformed. Insulation not required on plate type heat exchangers. 
Score and mitre to fit contours of equipment and secure with 12mm x 0.38mm (�" x 
0.015") galvanized steel bands 600mm (24") OC. Point up all joints with insulating 
cement. Finish with specified canvas. Do not insulate over registration and nameplates.

.3 Stand-by generator exhaust piping or boiler breechings: 25mm (1") thick calcium silicate 
preformed pipe insulation or Roxul 1200 mineral fibre. Stand-by generator exhaust: from 
150mm (6") of manifold connection including muffler and to 150mm (6") beyond roof or 
exterior wall surface; Secure with 12mm x 0.38 mm (1/�" x 0.015") galvanized steel 
bands at 300mm (12") OC. Flash over portions protruding through roof or wall with 
copper sheet. Provide schedule 40 steel pipe sleeves at wall or roof. Cover all insulation 
with preformed aluminium. Secure breeching insulation in place with 20mm x 0.38mm 
(3/4� x 0.015") steel bands 400mm (16") OC. Butt metal edges together and lace with 16 
gauge galvanized wire. Finish with hydraulic cement.
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.4 Drains and water supplies for wallhung handicapped lavatories: blanket type on exposed 
water supplies and drain under lavatory. Finish with canvas.

3.04 AIR UNIT CASINGS (INTERNAL)

.1 25mm (1") thick rigid board neoprene faced. Install insulation on weld pins and speed 
washers 300mm (12") OC. Cut pins flush with surface of insulation and cover all pins 
and joints with glass fab tape embedded in two coats of approved mastic compound. 
Use the first coat to embed the glass fab tape and the second coat as a finish. Refer to 
detail drawings.

3.05 DUCTWORK

.1 Installation
.1 Exposed ductwork: rigid board Insulation

.1 Rectangular ductwork: Impale rigid board on weld pins and speed 
washers 300mm (12") OC with a minimum of two rows per side on any 
side greater than 300mm (12"). Cut pins flush with surface of insulation 
and cover with foil faced type. Cover all joints with foil faced self-
adhesive tape. Finish with canvas.

.2 Round ductwork: Score and mitre rigid board to fit contours of duct and 
secure with 12mm x 0.38mm (2" x 0.015") galvanized steel bands 
300mm (12") OC. Point up all joints with insulating cement and seal with 
foil faced self-adhesive tape. Finish with canvas.

.2 Concealed ductwork:
.1 Blanket type insulation: Apply flexible blanket insulation with an approved 

adhesive brushed on in 100mm (4") wide strips 300mm (12") OC and at 
all joints. For rectangular ducts over 450mm (18�), blanket type insulation 
should be secured to the bottom side of the duct with mechanical 
fasteners spaced on 450mm (18�) centres. Care should be taken to avoid 
over-compressing the insulation with the retaining washer. Seal all joints 
and perforations with foil-faced self-adhesive tape.

.2 Ductwork over 1500mm (5�) in width or ductwork located in vertical shaft: 
Use rigid board insulation.

.3 Ductwork exposed to outdoors: Impale rigid board on weld pins and speed 
washers 300mm (12") OC with a minimum of two rows per side on any side 
greater than 300mm (12"). Cut pins flush with surface of insulation and cover 
pins and joints with foil-faced self-adhesive tape. Finish with two applications of 
weather protective coating trowelled smooth.

.4 Where ductwork is symbolized as external acoustic: apply over rigid board two 
coats of hard plaster at 9.53mm thick each, trowel smooth and finish with canvas.

.2 Application: Provide external ductwork insulation in thickness as listed below:
.1 All supply air ductwork from fan discharge or unit outlet of air handling systems 

delivering air at temperatures less than 18ºC and greater than 30ºC. This includes 
supply air ductwork connected to discharge side of fan coil units, heat pumps, 
reheat coils and VAV terminals and air handling systems with cooling and/or 
heating coils and direct or indirect fired burner sections.
.1 Provide 25mm (1") thick for systems with 18ºC or less air supply temperature.
.2 Provide 40mm (1½") thick for systems with 30ºC or greater air supply 

temperature.
.3 Outdoor intake ductwork, ductwork conveying mixed outdoor/return air 

and mixed air plenums: 50mm (2") thick.
.4 Supply and return air ductwork located outdoors: 75mm (3") thick.
.5 Exhaust ductwork located outdoors: 50mm (2") thick.
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.6 Exhaust ductwork located indoors for a minimum of 3 m (10 ft.) 
back from the discharge point to outdoors: 25mm (1") thick.

.7 Exhaust ductwork located indoors from ERV or heat wheel to the 
discharge point: 25mm (1� thick), except for residential suites.

.8 Where specifically noted on drawings that could be an exception to the 
foregoing.

.2 Exceptions: external duct insulation is not required where:
.1 Supply air ductwork installed exposed within conditioned space.
.2 Note: Supply air ductwork installed concealed in ceiling spaces, 

whether ceiling space used as return air plenum or not, is to be totally 
insulated.

.3 Ductwork is internally insulated and located indoors.

.4 Collars to registers, grilles and diffusers are 900mm (3 ft.) or less in length.

.5 Acoustic type flexible ductwork is used.

.6 Duct silencers with acoustic media on all four sides are installed.
.3 Where a supply or return duct is not protected by an insulated exterior wall or 

where the duct is exposed to an unheated space, provide a minimum of 75mm 
(3") of rigid board insulation with a minimum RSI 2.1 (R-12) insulation value.

.4 Where exhaust ducts containing air from heated space pass through or are 
adjacent to unheated spaces, provide a minimum of 75mm (3") of rigid board 
insulation with a minimum RSI 2.1 (R-12) insulation value.

3.06 PIPING APPLICATION SCHEDULE

Item Conductivity Range 
W/mºC

Insulation Thickness & Type

Domestic hot water 
(Conditioned space)

0.032 � 0.041 25mm (1") pre-molded for pipe up to and 
including 31mm (1¼").
40mm (1½") for 38mm (1½") pipe and 
greater. 50mm (2") for greater than water 
temperature higher than 60ºC (140ºF).

Domestic hot water (Non- 
conditioned space or 
outdoor)

0.032 � 0.041 40mm (1½") for runouts less than 
50mm (2") pipe
65mm (1½") pre-molded for pipe up to and 
including 50mm (2").
76mm (3�) pre-molded for pipe from 
65mm (2½") up to and including 
100mm (4")
88mm (3½") for 125mm (5") pipe and 
greater.

Domestic hot water 
recirculation (Conditioned 
space)

0.032 � 0.041 25mm (1") pre-molded for pipe up to and 
including 31mm (1¼"). 40 mm (1½") for 
40mm (1½") pipe and greater.

Domestic hot water 
recirculation (Non- 
conditioned space or 
outdoor)

0.032 � 0.041 40mm (1½") for runouts less than 
50mm (2") pipe
65mm (2½") pre-molded for pipe up to and 
including 50mm (2").

Domestic cold water & Non- 
potable water

0.033 12mm (½") pre-molded 40mm (1½") pipe 
and below.
25mm (1") pre-molded for 50mm (2") pipe 
to 150mm (6�) pipe.
31mm (1") pre-molded for 200mm (8") 
pipe and greater.
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Item Conductivity Range 
W/mºC

Insulation Thickness & Type

Heating system piping 
(Design operating 
temperature below 93 °C)

0.036 � 0.042 40mm (1½") pre-molded 31mm (1¼") pipe 
and below.
50mm (2") pre-molded for 40mm (1 ½") 
pipe and greater.

Heating system piping 
(Design operating 
temperature above 93 °C)

0.039 � 0.043 65mm (2½") pre-molded 75mm (3") pipe 
and below.
75mm (3") pre-molded for 100mm (4") 
pipe and greater.

Traced piping (where 
indicated)

0.033 Indoors: 25mm (1") minimum for 
applications not listed in this table. 
Outdoors: 50mm (2").

Condensate 
Horizontal drains from 
fan coil units, heat pumps, 
and cooling coils, 
suspended horizontal drains 
receiving cooling coil 
condensate, suspended 
horizontal drains from

0.033 25mm (1") pre-molded

urinals and water closets 
and roof drain receptors and 
horizontal rainwater leaders 
and fittings

Condenser water piping for 
systems that operate 
summer and winter.

0.033 50mm (2") pre-molded 
outdoors 25mm (1") pre-
molded indoors

Storm Line (Horizontal) 
Indoor

0.033 40mm (1½") pre-molded

Storm Line 
(outdoor)

0.033 50mm (2") pre-molded

Heat pump piping 0.033 Not required for standard water to air type.

Note: Refer to section 23 05 33 heat tracing for additional piping insulation requirement..

3.07 PIPING

.1 Apply insulation at temperature of approximately 8°C over clean, dry surfaces. Butt 
adjoining sections of insulation firmly together with the longitudinal seam of the jacket 
located on the bottom half of the pipe.

.2 Insulate and finish in the same manner and same thickness as piping, all valves, fittings 
and flanges on cold, hot, condenser and chilled water piping. Use PVC jacketed mitred 
sections of the specified pipe covering or preformed insulation to suit fitting. Do not 
insulate valves, strainers, unions and flanges on hot water service and where concealed, 
do not insulate any fittings; straight runs of pipe only. Insulate all fittings, valves, strainers, 
unions and flanges on domestic hot water service for health care facilities including old 
age homes and long term care buildings.
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.3 Seal longitudinal lap joints with a suitable vapour barrier adhesive for cold and chilled 
water piping and a suitable cement capable of withstanding service temperature on hot 
water piping. Cover circumferential butt joints with a strip of the same material as the 
jacket and cement as indicated above. Cover all joints with foil faced self-adhesive tape 
on chilled and cold water piping.

.4 Concealed insulated items require no further finish than provided in factory applied 
jacket. Cover exposed insulation and all insulated equipment with canvas, field applied, 
adhered and lap sealed and finished off by a brush coat of approved sizing.

.5 Insulated piping exposed to outdoors: Apply aluminium protective covering over all 
insulated pipe and fittings. Seal all joints with approved sealants.

.6 Seal valves, fittings and flanges on cold and chilled water application in a manner as 
specified for circumferential joints. On strainers, insulate over blow-down valves and 
bushings or flanges required for strainer basket removal by providing a removable 
prefabricated Armaflex cover held in place with a stainless steel gear clamp. Do not 
insulate over blow-down valves and bushings or flanges for strainer basket removal on 
condenser water piping.

.7 Seal end joints and perforation with 100mm (4") vapour barrier strips applied with the 
same adhesives and cements as previously specified for cold and chilled water.

.8 On all domestic cold water piping:
.1 Where oversized hangers are used, protect insulation with a sheet metal saddle 

installed over the vapour barrier. For piping 40mm (1½") and larger provide a 
section of rigid insulation or non-compressible material under the vapour barrier 
the same length as the saddle - see detail drawing.

.2 Where oversized hangers are not used, apply 12 mm (1/2�) insulation with vapour 
seal over hanger and support rod for a distance of two pipe diameters up the rod 
from the attachment point at the ring, clamp or clevis.

.9 Apply blanket type insulation on piping using an approved adhesive and seal all 
longitudinal and transverse joints with foil faced tape. Insulate pipe hanger in similar 
manner for a distance of two pipe diameters up the rod beyond the attachment point at 
the ring, clamp or clevis.

.10 Insulation on piping where Victaulic couplings are used:
.1 In concealed areas, provide insulation over couplings to same thickness as 

specified for piping.
.2 In exposed areas, (except mechanical and service rooms) increase insulation 

thickness and provide one-half specified thickness over couplings to achieve the 
appearance of uniform diameter of pipe and fittings.

.3 Where aluminum sheet cladding is required, increase insulation thickness as 
described in
(2) above to achieve a standard and uniform diameter.

.11 On water to water heat pump circuits utilizing 50mm (2") insulation: At all ball valves, use 
1" insulation to allow space for valve handle operation.
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3.08 FINISHES

.1 PVC over insulated items where exposed indoors.

.2 28 ga. aluminium over all insulated piping exposed to outdoors and over insulation on 
stand-by generator exhaust piping and muffler.

.3 Weatherproof mastic, two coats trowelled smooth, over ductwork insulation where 
exposed outdoors.

.4 Breeching Insulation: Apply 13mm (1/2") coat of hydraulic setting insulating cement 
trowelled smooth over metal mesh.

3.09 CLEANING

.1 Do Cleaning in accordance with Section 20 05 05 - Mechanical Work General Instructions.

END OF SECTION 20 05 25
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PART 1 -  GENERAL 

1.01 DESCRIPTION 

.1 Comply with Requirements of Division 01, General Requirements and all documents 
referred to therein. 

.2 Comply with requirements of Section 20 05 05 Mechanical Work General Instructions 
and Section 20 05 10 Mechanical Basic Materials and Methods. 

.3 Comply with requirements of Section 21 05 05 Common Work Results For Fire 
Suppression. 

1.02 WORK PERFORMED BY THIS SECTION 

.1 Supply all materials, labour, equipment, design and working drawings to provide a 
complete fire protection system as described herein and shown on the drawings 
including, but not limited to the following: 

.1 Sprinkler Systems: 
.1 Wet sprinkler system for floors above grade; dry sprinkler system in 

ground floor and underground parking areas; dry sprinkler system in 
loading dock area. 

1.03 REFERENCES 

.1 National Fire Protection Association (NFPA): 

.1 NFPA 13, Standard for the Installation of Sprinkler Systems. 

.2 NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection. 

.3 NFPA 24, Standard for the Installation of Private Fire Service Mains 
and their Appurtenances. 

.4 NFPA 25, Standard for the Inspection, Testing and Maintenance of Water-
Based Fire Protection Systems. 

.2 Ontario Building Code 

1.04 QUALITY ASSURANCE 

.1 Qualifications: Installer - company or person specializing in sprinkler systems with 5 
years documented experience. 

.2 Supply grooved joint couplings, fittings, valves, grooving tools and specialties from a 
single manufacturer. Use date stamped castings for coupling housings, fittings, valve 
bodies, for quality assurance and traceability. 

1.05 SUBMITTALS 

.1 Provide submittals in accordance with Section 20 05 01 – Shop Drawings, Product Data & 
Samples. 

.2 Samples: Submit the following samples: 

.1 Each type of sprinkler head. 

.2 Signs. 
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.3 Extra Materials: 

.1 Provide maintenance materials in accordance with Division 01 Close out submittals. 

.2 Provide spare sprinklers and tools in accordance with NFPA 13. 

1.06 DELIVERY, STORAGE AND HANDLING 

.1 Do delivery, Storage and Handling in accordance with Section 20 05 05 – Mechanical 
Work General Instructions. 

1.07 WARRANTY 

.1 Provide warranties as outlined in Section 20 05 05. 

 
PART 2 -  PRODUCTS 

2.01 DESIGN REQUIREMENTS 

.1 Design automatic wet pipe and dry pipe fire suppression sprinkler systems in accordance 
with required and advisory provisions of NFPA 13, by hydraulic calculations for uniform 
distribution of water over design area. 

.1 Refer to the Drawings for Occupancy Classifications 

.2 Dry System: Loading dock, garbage rooms: ordinary hazard Group II. 

.3 Wet System: Ground floor and mechanical rooms; ordinary hazard Group II. 

.4 Wet System: Level 2 and up; light hazard. 

.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. 

.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 Design systems for earthquake protection for buildings in seismic zones as noted. 

.7 Location of Sprinkler Heads: 

.1 Locate heads in relation to ceiling and spacing of sprinkler heads not to 
exceed that permitted by NFPA 13. 

.2 Uniformly space sprinklers on branch. 

.8 Outside Hose Allowances: Include allowance in hydraulic calculations for outside hose 
streams as per NFPA 13. 

.9 Water Supply: Refer to Section 21 05 05 for water supply details. 
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2.02 ABOVE GROUND PIPING SYSTEMS 

.1 Provide fittings for changes in direction of piping and for connections. Make changes in 
piping sizes through tapered reducing pipe fittings, bushings will not be permitted. 

.2 Conceal piping in areas with suspended ceilings. 

2.03 PIPE, FITTINGS AND VALVES 

 
.1 Pipe:  

 .1 Ferrous: To NFPA 13. 

 .2 Schedule 10 piping is NOT allowed. 

.2 Fittings and joints to NFPA 13: 

 
.1 

 
 
 

.2 

Ferrous: Screwed, welded, flanged or roll grooved. Grooved joints (Victaulic) 
designed with two ductile iron housing segments, pressure responsive gasket, and 
zinc-electroplated steel bolts and nuts. Cast with offsetting angle-pattern bolt pads 
for rigidity and visual pad- to-pad offset contact. 
Provide threaded] or grooved-end type fittings into which sprinkler heads, sprinkler
head 

 
.3 

riser nipples, or drop nipples are threaded. 
Plain-end fittings with mechanical couplings and fittings which use steel gripping 
devices to 

 
.4 

bite into pipe when pressure is applied will not be permitted. 
Rubber gasketed grooved-end pipe and fittings with mechanical couplings are 
permitted 

 
.5 

in pipe sizes 32 mm and larger. 
Fittings: ULC approved for use in wet pipe sprinkler systems. 

 .6 

.7 

Ensure fittings, mechanical couplings, and rubber gaskets are supplied by 
the same manufacturer. 
Side outlet tees using rubber gasketed fittings are not permitted. 

 .8 Sprinkler pipe and fittings: Metal. 

 .9 Provide schedule 40 galvanized pipe and fittings for dry sprinkler systems. 

.3 Valves: 
 

 .1 ULC listed for fire protection service. 

 .2 Gate valves: Open by counterclockwise rotation. 

 .3 

.4 

Provide OS & Y valve beneath each alarm valve in each riser when more than one 
alarm valve is supplied from same water supply pipe. 
Check valves: Flanged clear opening swing or spring actuated check type with 
flanged 

 
.5 

inspection and access cover plate for sizes 100 mm and larger. 
Provide gate valve in piping protecting elevator hoistways, machine rooms and 
machinery 

  spaces 

.4 Pipe hangers: ULC listed for fire protection services in accordance with NFPA. 
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2.04 SPRINKLER HEADS 

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

.2 Sprinkler Heads: As symbolized on the drawings rated to suit application, FM and ULC 
listed and labelled. Sprinkler heads to be as follows complete with Bellville seals. “0” ring 
seals are not acceptable. 

.1 Chrome plated pendant complete with CP escutcheon; Gem Type F980 (Bulb 
Type). 

.2 Brass upright and pendant; Gem Type F950. 

.3 Recessed chrome plated head and off-white painted cup; Gem Type F972 (Bulb 
Type). 

.4 Concealed white painted Gem Designer No. F976. 

.5 Chrome plated horizontal sidewall with CP escutcheon; Gem Type F950/Q46. 

.6 Brass pendant "Dry" Type: GEM issue 'C'. 

.7 Sidewall; chrome plated G e m  F950/Q-48. 

.8 Dry type sidewall; chrome plated Gem F960/Q46. 

.9 Dry type sidewall extended coverage; chrome plated Gem F960/Q48. 

.10 Dry type pendant: chrome plated with white painted escutcheon Gem F960. 

.11 Provide wire guards for all sprinkler heads located in storage rooms, 
mechanical rooms, janitors closets, stairwells, loading dock, garbage rooms 
and parking garage. 

.12 FM and ULC listed and labelled sprinkler heads manufactured by Viking, 
Reliable and Star will also be accepted. 

.13 Extended sprinkler heads are not allowed. 

2.05 ALARM CHECK VALVE 

.1 Alarm check valve to NFPA 13 and ULC listed for fire service. 

.2 Alarm check valve: ULC labelled alarm check valves with double sets of contacts, sized 
for the area they are to cover, and equipped with all necessary trim. Wiring of valves to 
the fire alarm system is specified in Division 26. 

.3 Provide valve complete with internal components that are replaceable without removing 
the valve from the installed position. 

2.06 DRY PIPE VALVE 

.1 Alarm Dry-pipe Valves: ULC labelled alarm dry-pipe valves with double sets of contacts, 
sized for the area they are to cover, and equipped with all necessary trim. Wiring of 
valves to the fire alarm system is specified in Division 26. 

.2 Cast or ductile iron, flanged or grooved end type, sized to suit water main. 

.3 Components: 

.1 Accelerator. 

.2 Air maintenance device with low pressure alarm. 

.3 Alarm pressure switch with supervisory capability. 

.4 Pressure gauges. 

.5 Drain valve. 

.6 Test valve with associated piping. 

.7 Shut off valve - OS & Y with tamper-proof device wired back to fire alarm panel. 

.8 Required air pressure 90 kPa (13 psi). 
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.4 Provide valve complete with internal components that are replaceable without removing 
valve from installed position. 

2.07 COMPRESSED AIR SUPPLY 

.1 Automatic Air Compressor. 

.1 Provide an air compressor of a size capable of satisfying the demand for the dry-
pipe systems, complete with ULC labelled control components and starter. 
Power wiring to the compressor motor starter is specified in Division 26. 

.2 Capacity: 

.1 To restore normal air pressure in system within 30 minutes or 60 minutes for low 
differential systems. 

.2 To provide air pressure of 140 kPa in excess of calculated trip pressure of dry pipe. 

.3 Piping: ferrous, NPS ¾ screwed joints and fittings, to NFPA 13. 

2.08 WATER MOTOR ALARMS 

.1 Provide alarms approved weatherproof and guarded type to sound locally on flow of 
water in each corresponding sprinkler system. 

.2 Mount alarms on outside of outer walls of each building at location as directed. 

.3 Provide separate drain piping directly to exterior of building. 

2.09 SUPERVISORY SWITCHES 

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

.2 Valves: Mechanically attached to valve body, with normally open and normally closed 
contacts and supervisory capability. 

.3 Pressure Switches and Flow Switches: 

.1 Provide ULC approved Potter Electric pressure and flow switches with 
double sets of contacts in the mains were indicated on the drawings. 

.2 Wiring for pressure and flow switches to be provided by Division 26 

.3 Other acceptable manufacturer: McDonnell & Miller. 

.4 Pressure or flow switch type: 

.1 With normally open and normally closed contacts and supervisory capability. 

.2 Provide switch with circuit opener or closer for automatic transmittal of alarm 
over facility fire alarm system. 

.3 Connect into building fire alarm system. 

.4 Connection of switch: Division 28 fire alarm 

.5 Alarm actuating device: mechanical diaphragm controlled retard device 
adjustable from 10 to 60 seconds and instantly recycle. 

.5 Pressure alarm switch: With normally open and normally closed contacts and supervisory 
capability. 
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2.10 PRESSURE REDUCING VALVES: 

.1 Provide, where required, ULC and FM labelled pressure reducing valves (PRV) with 
adjustable spring range, sized to suit required flow and pressure differential, capable of 
maintaining differential pressure at 138 kPa (20 psi) during both flow and static 
conditions. 

.2 Provide all necessary trim: Downstream and upstream pressure gauges, isolation valves, 
by-pass valves, pressure relief valve on low pressure side to compensate for leakage 
across the PRV. 

2.11 PRESSURE CONTROL VALVES 

.1 Automatic balanced piston, adjustable spring loaded type, ULC labelled and listed 
National Fire Equipment Ltd. models A201 and A203 or acceptable alternative. 

2.12 WATER GONG 

.1 To NFPA 13 and ULC listed for fire service. Location as indicated Provide a labelled 
water motor gong piped on the interior of the building with the drain line piped to nearest 
open drain to work in conjunction with the appropriate fire alarm check valves. 

2.13 EXCESS PRESSURE PUMP 

.1 Provide pumps on each sprinkler piping riser or as indicated in Schematic drawing. 

.2 Pumps: 

.1 Albany Model CEP-67, or acceptable alternative, bronze close coupled rotary 

gear type complete with 1∕3 HP motor, flex. hose connections, discharge check 
valve, suction strainer, mounting bracket, PRV set at 1085 kPa (125 psig) and 
pressure switch rated for pump operation with range 70 to 860 kPa (10 to 125 
psi). 

.3 Provide electrical power supply connections for pump and pilot light panel at supply side 
of building service panel. 

.4 Provide separate fused safety-type switch with locked lever for each connection. 

.5 Provide pressure pump sensing piping in supply piping. 

.6 Pump operation switch: to operate excess pressure pump with pressure differential as 
indicated on drawings. 

.7 Shut-off valve and strainer on pump inlet. Relief valve, check valve and shut-off valve 
on discharge connections. 

2.14 PRESSURE GAUGES 

.1 ULC listed and to Section 20 05 10. 

.2 Maximum limit of not less than twice normal working pressure at point where installed. 

2.15 PIPE SLEEVES 

.1 Provide pipe sleeves where piping passes through walls, floors and roofs. 

.2 Secure sleeves in position and location during construction. 

.3 Provide sleeves of sufficient length to pass through entire thickness of walls, floors and 
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roofs. 

.4 Provide 2.5 cm minimum clearance between exterior of piping and interior of sleeve or 
core-drilled hole. 

.1 Firmly pack space with mineral wool insulation. 

.2 Seal space at both ends of sleeve or core-drilled hole with plastic waterproof 
cement which will dry to firm but pliable mass, or provide mechanically adjustable 
segmented elastomeric seal. 

.3 In fire walls and fire floors, seal both ends of pipe sleeves or core-drilled holes 
with ULC listed fill, void, or cavity material. 

.5 Sleeves in Masonry and Concrete Walls, Floors, and Roofs: 

.1 Provide hot-dip galvanized steel, ductile-iron or cast-iron sleeves to suit application. 

.2 Core drilling of masonry and concrete may be provided in lieu of pipe sleeves 
when cavities in core-drilled hole are completely grouted smooth. 

.6 Sleeves in Other Than Masonry and Concrete Walls, Floors, and Roofs: Provide 
0.61 mm thick galvanized steel sheet. 

2.16 ESCUTCHEON PLATES 

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

.2 Provide polished stainless steel plates in finished spaces. 

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

2.17 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. 

2.18 SIGNS 

.1 Attach properly lettered [Bilingual] and approved metal signs to each valve and alarm 
device to NFPA 13. 

.2 Permanently fix hydraulic design data nameplates to riser of each system. 

2.19 ANTI-FREEZE 

.1 Anti-freeze loops to NFPA 13, locations as indicated. 

2.20 RELIEF VALVE 

.1 ULC listed. 

2.21 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 
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(min 6 of each type). 

 
PART 3 -  EXECUTION 

3.01 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. 

3.02 SPRINKLER ZONING 

.1 Generally provide sprinkler zoning as defined on the drawings and described herein: 

.2 Ground floor to penthouse: Provide one zone per floor, including mechanical and 
electrical rooms on the floor. 

.3 Loading dock, garbage room: Single zone dry pipe system. 

.4 Parking garage levels: Provide one dry pipe zone for each level including storage rooms. 

3.03 INSTALLATION 

.1 Install, inspect and test to acceptance in accordance with NFPA 13 and NFPA 25. 

.2 Pressure gauges: 

.1 Location: 
.1 On water side and air side of dry pipe valve. 
.2 At air receiver. 
.3 In each independent pipe from air supply to dry pipe valve. 
.4 At exhausters and accelerators. 

.2 Install to permit removal. 

.3 Locate so as not subjected to freezing. 

.3 Valve identification: Identify drain valve, bypass valves and main shut-off valve and all 
auxiliary valves. 

.4 Install and co-ordinate sprinkler head locations with the reflected ceiling plans and 
Architectural wall elevations and to ensure adequate coverage. Heads indicated on 
drawings are schematic, for purposes of indicating type of heads only. 

.5 Provide additional heads for retail tenant areas to accommodate future partitioning. 

Maximum head coverage: 175 ft2 in the perimeter zone, and 200 ft2 in the interior zone. 

.6 Provide additional heads for mechanical rooms to accommodate ductworks. 

.7 Install chrome plated escutcheons for heads flush with wall and ceiling surface. 

.8 Install all piping to provide maximum headroom. 

.9 FM Approved equipment is to be used and details of the installation to conform to FM 
Global recommended good practices and FM Global Data Sheet 2-8N. 

.10 Drains And Test Risers 

.1 System drains and test connections: run to the nearest open drain in the building 
or to outdoors through wall away from paved areas. Seal and caulk around piping 
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through wall and provide escutcheon and prime paint all metal surfaces exposed 
to outdoors. Run to the nearest janitors sink or drain. Secure exposed piping with 
ring stays. Use copper piping only where exposed in the vicinity of the janitors 
sink. 

.2 Route PRV drain line on pressure reducing station into the inspectors test and drain 
line. 

.3 Run the base of the inspectors test and drain line and fire pump by-pass line into 
storm drain 

.4 Provide drum drips on dry sprinkler system piping at low points and at any point 
where piping is trapped. 

.11 Excess Pressure Pumps 

.1 Install pumps in locations where they are readily accessible for maintenance and 
servicing. Refer to manufacturer's instructions and applicable codes for proper 
arrangement and connections. Mount the booster pump control panel as close 
as possible to the pump, but in a location providing at least 1m (3 ft.) clear space 
in front of the panel. 

.2 Provide the services of the pump manufacturer for field testing of the pumps, 
motors, and controllers. 

.12 Drum Drips 

.1 Provide drum drips on dry sprinkler system piping at low points and at any point 
where piping is trapped. Refer to detail Drawings 

3.04 PIPE INSTALLATION 

.1 Install piping straight and true to bear evenly on hangers and supports. Do not hang 
piping from plaster ceilings. 

.2 Keep interior and ends of new piping and existing piping thoroughly cleaned of water and 
foreign matter. 

.3 Keep piping systems clean during installation by means of plugs or other approved 
methods. When work is not in progress, securely close open ends of piping to prevent 
entry of water and foreign matter. 

.4 Inspect piping before placing into position. 

3.05 ELECTRICAL CONNECTION 

.1 Provide electrical work associated with this section under Division 26. 

.2 Provide fire alarm system under Division 28. 

.3 Provide control and fire alarm wiring including connections to fire alarm systems, in 
accordance with Ontario Electrical Safety Code. 

.4 Provide wiring in rigid metal conduit or intermediate metal conduit. 

3.06 DISINFECTION 

.1 Disinfect new piping. 

.2 Fill piping systems with solution containing minimum of 50 parts per million of chlorine 
and allow solution to stand for minimum of 24 hours. 

.3 Flush solution from systems with clean water until maximum residual chlorine content is 
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not greater than 0.2 part per million or residual chlorine content of domestic water supply. 

.4 Obtain at least two consecutive satisfactory bacteriological samples from piping, 
analyzed by certified laboratory, and submit results prior to piping being placed into 
service. 

3.07 CONNECTIONS TO EXISTING WATER SUPPLY SYSTEMS 

.1 Notify Contracting Officer in writing at least 15 days prior to connection date. 

.2 Use tapping or drilling machine valve and mechanical joint type sleeves for connections 
to be made under pressure. 

.3 Bolt sleeves around main piping. 

.4 Bolt valve to branch connection. Open valve, attach drilling machine, make tap, close 
valve, and remove drilling machine, without interruption of service. 

.5 Furnish materials required to make connections into existing water supply systems, and 
perform excavating, backfilling, and other incidental labour as required. 

3.08 BURIED PIPING SYSTEM 

.1 Bury tape with printed side up at depth of 30 cm below the top surface of earth or top 
surface of subgrade under pavements. 

3.09 FIELD PAINTING 

.1 Clean, pre-treat, prime, and paint new systems including valves, piping, conduit, hangers, 
supports, miscellaneous metalwork, and accessories. 

.2 Apply coatings to clean, dry surfaces, using clean brushes. 

.3 Clean surfaces to remove dust, dirt, rust, and loose mill scale. 

.4 Immediately after cleaning, provide metal surfaces with one coat of pre-treatment primer 
applied to minimum dry film thickness of 0.3 ml, and one coat of zinc chromate primer 
applied to minimum dry film thickness of 1.0 ml. 

.5 Shield sprinkler heads with protective covering while painting is in progress. 

.6 Upon completion of painting, remove protective covering from sprinkler heads. 

.7 Remove sprinkler heads which have been painted and replace with new sprinkler 
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.8 Provide primed surfaces with the following: 

.1 Piping in Finished Areas: 
.1 Provide primed surfaces with two coats of paint to match adjacent surfaces. 
.2 Provide valves and operating accessories with one coat of red alkyd 

gloss enamel applied to minimum dry film thickness of 1.0 mil. 
.3 Provide piping with 50 mm wide red enamel bands or self-adhering red 

plastic bands spaced at maximum of 6 m intervals throughout piping 
systems. 

.2 Piping in Unfinished Areas: 
.1 Provide primed surfaces with one coat of red alkyd gloss enamel applied 

to minimum dry film thickness of 1.0 mil in attic spaces, spaces above 
suspended ceilings, crawl spaces, pipe chases, mechanical equipment 
room, and spaces where walls or ceiling are not painted or not 
constructed of a prefinished material. 

.2 Provide piping with 50 mm wide red enamel bands or self-adhering red 
plastic bands spaced at maximum of 6 m intervals. 

3.10 FIELD QUALITY CONTROL 

.1 Site Test, Inspection: 

.1 Perform test to determine compliance with specified requirements in 
presence of Consultant. 

.2 Test, inspect, and approve piping before covering or concealing. 

.3 Preliminary Tests: 
.1 Hydrostatically test each system at 200 psig for a 2 hour period with no 

leakage or reduction in pressure. 
.2 Flush piping with potable water in accordance with NFPA 13. 
.3 Piping above suspended ceilings: tested, inspected, and 

approved before installation of ceilings. 
.4 Test alarms and other devices. 
.5 Test water flow alarms by flowing water through inspector's test 

connection. When tests have been completed and corrections made, 
submit signed and dated certificate in accordance with NFPA 13. 

.4 Formal Tests and Inspections: 
.1 Do not submit request for formal test and inspection until 

preliminary test and corrections are completed and approved. 
.2 Submit written request for formal inspection at least 15 days prior to 

inspection date. 
.3 Repeat required tests as directed. 

.4 Correct defects and make additional tests until systems comply 
with contract requirements. 

.5 Furnish appliances, equipment, instruments, connecting devices and 
personnel for tests. 

.6 Authority of Jurisdiction, will witness formal tests and approve systems 
before they are accepted. 

.2 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in 
handling, installing, applying, protecting and cleaning of product and submit 
Manufacturer's Field Reports as described in PART 1 - ACTION AND 
INFORMATIONAL SUBMITTALS. 
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.2 Provide manufacturer's field services consisting of product use 
recommendations and periodic site visits for inspection of product installation in 
accordance with manufacturer's instructions. 

.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 
ASSURANCE. 

.3 Site Tests: 

.1 Field test each fire pump, driver and controllers in accordance with NFPA 20. 
Testing shall include: 
.1 Verification of proper installation, system initiation, adjustment and fine 

tuning. 
.2 Verification of the sequence of operations and alarm systems. 

.2 Testing to be witnessed by authority having jurisdiction. 

.3 Develop detailed instructions for O & M of this installation. 

.4 Verification requirements in accordance with Division 01, include: 

.1 Materials and resources. 

.2 Storage and collection of recyclables. 

.3 Construction waste management. 

.4 Resource re-use. 

.5 Recycled content. 

.6 Local/regional materials. 

.7 Low-emitting materials. 

3.11 CLEANING 

.1 Do Cleaning in accordance with Section 20 05 05 - Mechanical Work General Instructions. 

 
END OF SECTION 21 13 00 
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PART 1 -  GENERAL

1.01 DESCRIPTION
.1 Comply with Requirements of Division 01, General Requirements and all documents referred to 

therein.
.2 Comply with requirements of Mechanical Work General Requirements Section 20 05 05 and 

Mechanical Basic Materials and Methods, Section 20 05 10.
.3 Comply with requirements of Common Work Results For Fire Suppression Section 21 05 05.

1.02 WORK PERFORMED BY THIS SECTION

.1 Provide Fire Extinguishers, Fire Blankets and Cabinets as indicated on the mechanical drawings 
and to suit the requirements of NFPA 10.

1.03 REFERENCES

.1 Ontario Building Code

.2 Ontario Fire Code

.3 NFPA 10 Standard for Portable Fire Extinguishers

.4 CAN/ULC �S508

.5 Underwriters' Laboratories of Canada (ULC): Various listings.

1.04 QUALITY ASSURANCE

.1 Acceptable manufacturers: National Fire Equipment Ltd. CFH, Wilson & Cousings.

1.05 SUBMITTALS

.1 Submit shop drawings in accordance with Sections 20 05 01 � Shop Drawings, Product Data & 
Samples.

1.06 DELIVERY, STORAGE AND HANDLING

.1 Do Delivery, Storage and Handling in accordance with Section 20 05 05 � Mechanical Work General 
Instructions.

1.07 WARRANTY

.1 Provide warranties as outlined in Section 20 05 05.

PART 2 -  PRODUCTS

2.01 FIRE EXTINGUISHERS, AND CABINETS:
.1 Provide portable filled and tested fire extinguishers as manufactured by National Fire Equipment 

Ltd., in sizes and classifications as shown on drawings. All extinguishers to be multi-purpose, 
ammonium phosphate type unless otherwise specified on the drawings.

HASTINGS AFFORDABLE HOUSING
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SECTION 21 23 00 

FIRE EXTINGUISHERSInsert project name

GCS Project No. xxxxx Page 2 of 2

.2 Provide wall brackets and cabinets as indicated on drawings. Cabinets: Model CE-950-2 

surface mounted or recessed as indicated. All fronts: 5mm (3∕16") Clear Float Glass. 6mm 
(�") Lexan in parking garage areas.

.3 Other acceptable manufacturers: CFH, Stelpro, Wilson and Cousins.

PART 3 -  EXECUTION

3.01 FIRE EXTINGUISHERS
.1 Provide fire extinguishers for mechanical rooms, electrical rooms, storage rooms and 

garbage rooms. Unless noted otherwise, use 4.5 kg (10 lbs) extinguishers for all these 
areas. Unless noted otherwise, minimum size of extinguishers for parking garages shall 
be use 4.5 kg (10 lbs).

.2 Refer to drawings for location and types of extinguishers. Install brackets on firm backing 
to manufacturer's instruction. Install cabinets securely with flanges flush with finished wall 
surfaces.

.3 Spacing of extinguishers shall conform to the Ontario Fire code and the authority having 
jurisdiction. In no case shall there be less than one extinguisher in each electrical room, 
kitchen or mechanical room.

.4 Provide portable fire extinguishers in kitchen areas in accordance with the Ontario Fire 
Code and NFPA 10.

3.02 CLEANING

.1 Do Cleaning in accordance with Section 20 05 05 - Mechanical Work General Instructions.

END OF SECTION 21 23 00
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SECTION 22 42 03 

HASTINGS AFFORDABLE HOUSING PLUMBING WASHROOM FIXTURES 
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PART 1 -  GENERAL 

1.01 RELATED REQUIREMENTS 

.1 Refer to General Requirements of Division 01. 

1.02 REFERENCES 

.1 Canadian Standards Association (CSA International)  

CAN/CSA-B45 Series, Plumbing Fixtures. 

CAN/CSA-B125.3, Plumbing Fittings. 

CAN/CSA-B651, Accessible Design for the Built Environment. 

.2 Green Seal Environmental Standards (GSES) Standard GS-36, Commercial Adhesives. 

.3 South Coast Air Quality Management District (SCAQMD), California State SCAQMD Rule 1168, 
Adhesive and Sealant Applications. 

1.03 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 01. 

.2 Product Data: Provide manufacturer's printed product literature and datasheets for washroom 
fixtures, and include product characteristics, performance criteria, physical size, finish and 
limitations. 

.3 Indicate fixtures and trim: 

Dimensions, construction details, roughing-in dimensions.Factory-set water consumption per flush 
at recommended pressure. (For water closets, urinals): Minimum pressure required for flushing. 

.4 Shop Drawings: Provide drawings stamped and signed by Professional Engineer registered or 
licensed in Province of Ontario, Canada. 

1.04 QUALITY ASSURANCE AND REGULATORY COMPLIANCE 

.1 Qualifications: Execute work of this section only by licensed tradesmen regularly employed in 
the installation of natural gas, plumbing and drainage piping systems and site water supply and 
drainage services. 

.2 Other acceptable manufacturers to specified items: 

Plumbing Fixtures: As detailed below and as per appendix cutsheets at end of this section. 

Plumbing Brass: As detailed below and as per appendix cutsheets at end of this section. 

 Water Closet Seats: As detailed below and as per appendix cutsheets at end of this section. 

Drains and Specialities: Zurn, Watts 
Shower Valves: As detailed below and as per appendix cutsheets at end of this section. 
Precast Shower Bases and Mop Sinks: As detailed below and as per appendix cutsheets at end 
of this section. 

.3 Provide all Barrier Free Fixtures and Fittings to CAN/CSA-B651. 

.4 Provide water closets and urinals with maximum flush for 6.0 and 3.8 litres respectively and 
provide flush valves that match the fixture capacities that are installed. 

.5 Provide domestic hot water generation systems in compliance with ASHRAE 90.1 (latest version). 
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.6 Where stops or shut-off valves are specified for fixtures, provide ball type valves - rough 
brass where concealed and chrome plated where exposed. 

1.05 CLOSE-OUT SUBMITTALS 

.1 Provide operation and maintenance data for washroom fixtures, for incorporation into 
manual specified in Division 01 Close-out Submittals. 

.2 Include: 

Description of fixtures and trim, giving manufacturer's name, type, model, year, capacity. 
Details of operation, servicing, maintenance. 
List of recommended spare parts. 

 
PART 2 -  PRODUCTS 

2.01 SUSTAINABLE MATERIALS 

.1 Sustainable Requirements: Materials and resources in accordance with Division 01. 

.2 Adhesives and sealants: Maximum VOC limit in accordance with Division 01. 

2.02 MANUFACTURED UNITS 

.1 Fixtures: Manufacture in accordance with CAN/CSA-B45 series. 

.2 Trim, fittings: Manufacture in accordance with CAN/CSA-B125.3. 

.3 Exposed plumbing brass to be chrome-plated. 

.4 Number, locations: as indicated. 

.5 Fixtures in any one location to be product of one manufacturer and of same type. 

Trim in any one location to be product of one manufacturer and of same type. 

2.03 PLUMBING FIXTURES AND BRASS 

.1 AMENITY Component of Building 

Refer to appendix cutsheets for make and model. Provide shut off valves, traps, drains, 
strainers, vacuum breakers and all other associated fittings to provide fully functioning fixtures. 
The following is suggested trim, contractor to confirm to suit fixtures: 

.1 TOILET - FLOOR MOUNTED - VITREOUS CHINA – ELECTRONIC 

FLUSH VALVE: Refer to appendix cutsheets for make and model. 
Provide Toilet Supply, C.P. with metal angle stop, escutcheon and metal flexible riser. 
Provide Floor Flange, flange bolts and gasket. Ensure water closets are a complete 
unit with all necessary fixture and fittings such as but not limited to wall carriers, floor 
mounts, floor outlet, bolt caps, seats, lids, stainless steel check hinges, metal flat 
washers stainless steel posts and nuts, floor Flange with all brass bolts and with rubber 
gasket. Refer to schedules for make and model. 
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.2 BASIN - BARRIER-FREE DESIGN & GENERAL USE: 

Refer to appendix cutsheets for make and model. 
Provide tee adaptors and flex. copper tubing to suit installation. McGuire 
#155CRS-WC Basin Drain, C.P., cast brass 1 pc. top, offset strainer with plug and 
chain, 17ga. (1.5mm), 1-1/4" (32mm) tailpiece. Provide Supplies, C.P. with metal 
angle stops, adaptors, escutcheons and metal flexible risers. McGuire #8872C-
20T 'p' Trap, C.P. brass adjustable body, 20 gauge (0.9mm), 1-1/4" (32mm) and 
escutcheon. McGuire #PW2000WC 'PROWRAP' Sanitary Covering, of PVC, 
vandal-resistant flexible seamless construction, anti-microbial, to exposed piping 
(to protect against heat/contusions) as per local codes. Refer to schedules for 
make and model. 

.3 JANITOR MOP SINK: Stern Williams SB-902-T-35-T-40-BP Sink –  

Hose and wall hook, Mop hanger, Splash Catcher, Installed on finished floor, 
Terrazzo, Pearl grey marble chips and white Portland cement, Mop Service 
Basin, Single compartment, without faucet ledge 

 
Chicago Faucets 897-RCF Faucet - Manual operation, Wall mounted, 8" (203 mm) 
faucet centerset, Cast brass, 2 holes, Mop Sink Faucets, Rough Chrome plated, 3/4" 
male hose thread outlet, Vacuum breaker spout with pail hook and wall brace, 3/4" (19 
mm) Ø male hose thread outlet, 5-3/4" (146 mm) spout projection, Less Supply, 8" 
(203 mm) body size, Ceramic quater-turn operating cartridge, Less Drain, ADA, 2-
3/8"(60 mm) lever type handle with indexed buttons, Dual Handles, With Top Brace 

.2 RESIDENTIAL Component of Building 

Refer to the manufacturer cut sheets (at the end of this section). Provide shut off valves, traps, 
drains, strainers, vacuum breakers and all other associated fittings to provide fully functioning 
fixtures. Suggested trim as follows: 

.1 TOILET - FLOOR MOUNTED - VITREOUS CHINA - GRAVITY TANK TYPE: 

Refer to appendix cutsheets for make and model. 
Provide Toilet Supply, C.P. with metal angle stop, escutcheon and metal flexible 
riser. Provide Floor Flange, flange bolts and gasket. Refer to schedules for make and 
model. 

 
.2 BASIN:  

Refer to appendix cutsheets for make and model. 
Provide tee, adaptors and flex. copper tubing to suit installation. Provide Supplies, C.P. 
with metal angle stops, adaptors, escutcheons and metal flexible risers. McGuire 
#8872C-20T 'p' Trap, C.P. brass adjustable body, 20 gauge (0.9mm), 1-1/4" (32mm) 

and escutcheon. Refer to schedules for make and model. 
 

.3 SHOWER – BUILT ON-SITE:  

Refer to appendix cutsheets for make and model. 
Jay R. Smith #2005A Drain, all duco-coated cast- iron body, reversible flashing clamp 
with seepage openings and adjustable 5" (127mm) diameter nickel bronze 1/4" 
(6.35mm) thick strainer, secured with S.S. screws, 4" (102mm) throat on strainer. 

Provide 'p' trap. Refer to schedules for make and model. 
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.4 SHOWER KIT –  

Refer to appendix cutsheets for make and model. 
C.P. pressure balancing valve, solid brass body, adjustable temperature limit stop, 

integral check stops, C.P. escutcheon plate and single metal level handle. Refer to 
schedules for make and model. 

 
.5 KITCHEN SINK - STANDARD USE:  

Refer to appendix cutsheets for make and model. 
Provide tee, adaptors and flex. copper tubing to suit installation. Provide Supplies, 
C.P. with metal angle stops, adaptors, escutcheons and metal flexible risers. Provide 

'p' Trap, cast brass 1-1/2" (38mm) with cleanout, union and escutcheon. Refer to 
schedules for make and model. 

 
.6 BATH TUB –:  

Refer to appendix cutsheets for make and model. 
Provide all necessary piping, couplings and adaptors to connect tub spout, shower 
valve, controls and shower head. Provide adequate backing in wall for mounting head 
and valves. Provide tub spout, C.P., cast brass body with diverter, universal bath drain, 
C.P., ‘P' Trap, cast brass 1-1/2" (38mm) with cleanout, and rotary pop-up assembly. 

Refer to schedules for make and model. 

 
.3 Washing machine hot/cold supply (WM): 

Refer to appendix cutsheets for make and model. 

Symmons ‘Eliminator’ #W-600-X single lever operated valve, hose end outlets, copper liner, 
service stops, ½” (12.7mm) H & CW connection, 1 ½” (38mm) drain outlet, provide ‘P’ Trap 
cast brass, 1 
½” (38mm) (concealed in wall). 

.4 Mixing valve (MV 1): 

Refer to appendix cutsheets for make and model. 

Provide tempered water mixing valve –Symmons Model 7-102-PRV or HI-LO-7-102-PRV, 
capacity 3 gpm (11LPM)] at 10 psi pressure drop, suitable for 29ºC to 71ºC water temperature, 
thermostatic temperature control valve with liquid filled motor, check stops, safety shut off, 
volume control valve, rough bronze, ball valves, dial thermometer, in a stainless steel cabinet, 
top supplies, top outlet. Valve to provided 3 way protection against hot or cold supply line and 
thermostat failure. Temperature differential between hot supply and outlet of 20ºF, temperature 
range 90ºF (32ºC) to 120ºF (49ºC) with set point at 110ºF (43ºC). 

.5 Emergency / Eye Wash – Wall Hung (EW) 

Refer to appendix cutsheets for make and model. 

Haws #7260B-7270B wall mounted eye/face wash shall include a green ABS plastic 11” bowl, 
an anti-microbially treated AXION MSR eye/face wash head to help protect against the growth 
of mold and mildew on the treated components, and shall feature inverted directional laminar 
flow which achieves zero vertical velocity supplied by an integral 3.7 gpm flow control, chrome-
plated brass stay-open ball valve equipped with stainless steel ball and stem, and chrome-
plated brass in-line 
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50 x 50 mesh water strainer. Unit shall also include cast-aluminum chromate protected wall 
bracket, yellow plastic pop-off dust cover for eyewash head, universal sign, ½” IPS inlet, and 
1-1/4” IPS waste 

 
2.04 GAS COCKS: 

.1 Gas Cocks – Single: 

.1 CGA listed Chicago Faucets 986-909C single ball valve gas cock of one piece chrome 
plated brass stem and handle with check valve and universal hose nozzle, escutcheon 
and tailpiece. Turret valve Series #980WS-909C as above. 

.2 Gas Cocks - Double 

.1 CGA listed Chicago Faucets 987-909C double ball valve gas cock of one piece chrome 
plated brass stem and handle with check valve and universal hose nozzle, escutcheon 
and tailpiece. Turret valve series #982-WS-909C as above. 

 
PART 3 -  EXECUTION 

3.01 APPLICATION 

.1 Manufacturer’s Instructions: Comply with manufacturer’s written recommendations, 
including product technical bulletins, handling, storage and installation instructions and 
datasheets. 

3.02 INSTALLATION 

.1 Mounting heights: 

Standard: to manufacturer's recommendations and as indicated on Architectural and Interior 
design drawings. 
Wall-hung fixtures: as indicated on Architectural and Interior Design 
drawings Barrier free: To most stringent NBCC, CAN/CSA B651. 

3.03 ADJUSTING 

.1 Conform to water conservation requirements specified this section. 

.2 Adjustments: 

Adjust water flow rate to design flow rates. 
Adjust pressure to fixtures to ensure no splashing at maximum pressures. 
Adjust flush valves to suit actual site conditions. 
Adjust urinal flush timing mechanisms. 
Set controls of automatic flush valves for WCs and urinals to prevent unnecessary flush cycles. 

.3 Checks: 

Water closets, urinals: Flushing action. 
Aerators: Operation, cleanliness. 
Vacuum breakers, backflow preventers: Operation under all conditions. 

.4 Thermostatic controls: Verify temperature settings, operation of control, limit and safety controls. 

3.04 CLEANING 

.1 Do Cleaning in accordance with Section 20 05 05 - Mechanical Work General Instructions. 

 
END OF SECTION 22 42 03 
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WC-1

A3480R7000

G E O R G I A

Vitreous china close-coupled toilet  S-Trap 12",
elongated, concealed trap-way

D I M E N S I O N S

Length 740 mm
Width 380 mm
Height 431 mm

C O L O U R S  A N D  F I N I S H E S

0 0 W h i t e

FEATURES
Vitreous china close-coupled toilet, 
elongated, concealed trap-way. The
seat and tank shown in the image are not 
included. Please check below for
details on compatible products.
Comfort height
Elbow included
Fixing kit: Included
Flushing jet
Flushing system: Siphonic
Installation type: Floorstanding
Outlet type: Dual (vario), Vertical
Publication Status
Roca Rimless®
S-Trap min setout (mm): 305
Shape: Elongated
Water Inlet System: Bottom Inlet

Z5957SS-STS

White, open front toilet seat, with cover and, stainless steel check hinge.
-AM ZurnSHIELDTM protection, Self-sustaining stainless steel check hinge

Page 3 of 23



LAV-1

DEBBA A32799M00A

Vitreous china countertop lavatory, 500 x 410 mm, square shaped, self-rimming, twin front 
overflow, drilled single hole.

ZH8824XL-LRLKQ-PC (2)

10 x 300 mm
Extra heavy duty quarter turn stops, low lead, DN 1/2 po compression, loose key, vertical flexible 
hoses of 10 x 300 mm (3/8 x 12 po), flanges chrome plated finish.

Z8743-PC

Strainer drain assembly, cast brass body, 32 mm (1 1/4 in), polished chrome finish.

Z8700-8-PC-BD

32 mm (1 1/4")
Cast brass adjustable P-trap, 32 mm (1 1/4 in) with deep wall flange and cleanout, chrome plate
finish.

Z82200-XL-27M

Single lever faucet, low lead, with an integral 127 mm (5 in) cast spout, cast brass body, quarter-
turn ceramic disc cartridge, lever handle, single hole installation, polished chrome finish,
adjustable high temperature limit stop,with 1.9 L/min. (0.5 usgpm) vandal-resistant pressure
compensating male laminar flow, stainless steel braided hoses.
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LAV-2 

Z5321

581 x 514 mm (22 7/8 x 20 1/4")
Vitreous china wall hung lavatory for barrier-free application, 581 x 514 mm ( 22 7/8 x 20 1/4 in), 
backsplash, front overflow, pre-drilled for concealed arms, drilled single hole.

Z82200-XL-27M

Single lever faucet, low lead, with an integral 127 mm (5 in) cast spout, cast brass body, quarter-
turn ceramic disc cartridge, lever handle, single hole installation, polished chrome finish,
adjustable high temperature limit stop,with 1.9 L/min. (0.5 usgpm) vandal-resistant pressure
compensating male laminar flow, stainless steel braided hoses.

ZH8824XL-LKQ-PC/Z8952-58 (2)

Lavatory extra heavy duty quarter turn stops, low lead, DN 1/2 in compression x 3/8 in
compression, loose key, flanges chrome plated finish.

37D

32 mm (1 1/4")
"Daisy" type strainer drain assembly, cast brass body, 32 mm (1 1/4 in), polished chrome finish.

Z8700-8-PC-BD

32 mm (1 1/4")
Cast brass adjustable P-trap, 32 mm (1 1/4 in) with deep wall flange and cleanout, chrome plate
finish.

Z1231

Back to back concealed wall hung carrier, steel uprights with welded feet, cast iron adjustable
headers, concealed arms, alignment truss and mounting fasteners.

Z8946-1-NT

Antimicrobial protectors, resists thermal transfers for P-trap, stop and supply.
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LAV-2H

Z5321

581 x 514 mm (22 7/8 x 20 1/4")
Vitreous china wall hung lavatory for barrier-free application, 581 x 514 mm ( 22 7/8 x 20 1/4 in), 
backsplash, front overflow, pre-drilled for concealed arms, drilled single hole.

Z82200-XL-27M

Single lever faucet, low lead, with an integral 127 mm (5 in) cast spout, cast brass body, quarter-
turn ceramic disc cartridge, lever handle, single hole installation, polished chrome finish,
adjustable high temperature limit stop,with 1.9 L/min. (0.5 usgpm) vandal-resistant pressure
compensating male laminar flow, stainless steel braided hoses.

ZH8824XL-LKQ-PC/Z8952-58 (2)

Lavatory extra heavy duty quarter turn stops, low lead, DN 1/2 in compression x 3/8 in 
compression, loose key, flanges chrome plated finish.

37DWC

32 mm "Daisy" type strainer offset drain assembly, cast brass body, 32 mm (1 1/4 in), polished 
chrome finish.

Z8700-8-PC-BD

32 mm (1 1/4") Cast brass adjustable P-trap, 32 mm (1 1/4 in) with deep wall flange and 

cleanout, chrome plate finish.

Z1231

Back to back concealed wall hung carrier, steel uprights with welded feet, cast iron adjustable 

headers, concealed arms, alignment truss and mounting fasteners.

Z8946-3-NT

Antimicrobial protectors, resists thermal transfers for P-trap, offset drain assembly, stop and 

supply.
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S-1

ILR3322L1-LK99 

838 x 559 x 194 mm (33 x 22 x 7 5/8'')
Drop-in stainless steel single bowl sink with right drainboard and ledge, 838 x 559 x 194 mm (33 x
22 x 7 5/8 in), type 304, 18 gauge, satin finish, sound deadening pads, rim seal pre-installed,
installation kit, 89 mm (3 1/2 in) centered right basket strainer assembly. Includes 3 1/2 inch drain
fitting deep strainer with basket. Includes stainless steel bottom grid protection for sink, pre-drilled
1 center hole.

LK1500CR

Single-lever faucet, cast brass body, ceramic disc cartridges, polished chrome finish, with lever
handle, 203 mm (8 in) swivel 360° gooseneck spout with aerator limiting flow to 5.7 lpm ( 1.5
gpm), single hole. Maximum countertop thickness 51 mm (2 1/2 in).

ZH8824XL-LRLKQ-8860-12-PC (2)

10 x 300 mm (3/8 x 12")
Extra heavy duty quarter turn stops, low lead, DN 1/2 in compression, loose key, vertical flexible
stainless braided hoses of 10 x 300 mm (3/8 x 12 in), flange, chrome plated finish.

Z8702-9BD

38 mm (1 1/2")
Cast brass adjustable P-Trap, 38 mm (1 1/2 in) with cleanout, deep seal flange, polished chrome
finish.
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S-2

DLRQ2522121-LK99

635 x 559 x 308 mm (25 x 22 x 12 1/8")
Stainless steel single bowl sink with ledge, 635 x 559 x 308 mm (25 x 22 x 12 1/ in), lustrous satin
finish, type 304, 18 gauge, sound deadening pads, rim seal pre-installed, installtion kit, 89 mm (3
1/2 in) basket strainer assembly, pre-drilled single center hole.

LK1500CR

Single-lever faucet, cast brass body, ceramic disc cartridges, polished chrome finish, with lever
handle, 203 mm (8 in) swivel 360° gooseneck spout with aerator limiting flow to 5.7 lpm ( 1.5
gpm), single hole. Maximum countertop thickness 51 mm (2 1/2 in).

ZH8824XL-LRLKQ-8860-12-PC (2)

10 x 300 mm (3/8 x 12")
Extra heavy duty quarter turn stops, low lead, DN 1/2 in compression, loose key, vertical flexible
stainless braided hoses of 10 x 300 mm (3/8 x 12 in), flange, chrome plated finish.

Z8702-9BD

38 mm (1 1/2")
Cast brass adjustable P-Trap, 38 mm (1 1/2 in) with cleanout, deep seal flange, polished chrome
finish.
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MS-1

Z1996-24

610 x 610 x 254 mm (24 x 24 x 10")
Molded high density composite mop basin, 610 x 610 x 254 mm (24 x 24 x 10 po), 44 x 16 mm (1
3/4 x 5/8 in) rim, 76 mm (3 in) PVC drain body with stainless steel dome strainer/lint basket, NPS
76 mm (3 in) gasketed outlet.

Z843M4-XL

Wallmount polished chrome-plated cast brass 203mm (8 in) sink faucet, low lead, short swivel
inlets, 184 to 222 mm (7 1/4 to 8 3/4 in) adjustable centers, integral service stops, ceramic disc
cartridges, polished chrome finish, 102 mm (4 in) vandal-resistant color-coded metal wrist blade
handles, rigid spout with atmospheric vacuum breaker, wall brace, pail hook and hose threaded
outlet, outlet at 232 mm (9 1/8 in) from finished wall.

Z1996-BS24

Stainless steel bumper guard. Quantity to be determined. 610 mm (24 in) in length. Note: The
item is sold by default as a pair. 

Z1996-HH

16 X 762 mm (5/8 x 30 po)
Reinforced hose for intensive use 16 x 762 mm (5/8 x 30 in) in length with brass coupling with
hose bracket with rubber grip.

Z1996-MH

610 x 76 mm (24 x 3")
Stainless steel mop hanger, with 3 wall hooks.

Z1996-WG24

Stainless steel 2 panels wall guard, 610 mm (24") for corner installation, 20 gauge, satin finish,
305 mm (1/2") high, corner molding.
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BT-1
Thermostatic mixing valve for shower or bath/shower

7600

Thermostatic (T type) mixing valve for concealed piping, copper encapsulated thermostat 
assembly with brass shuttle, compensates for temperature and minor pressure fluctuation, 
rotation from cold to hot, high temperature limit stop factory preset at 43 ºC (110 ºF), brass body, 
internal brass, copper and stainless steel componants, metal trim and handle, color-coded 
indicator, combined service stops/check stops, DN 13 mm (1/2") sweat inlet and outlet, DN 13 mm 
(1/2") threaded bottom outlet, 15 L/min (4 usgpm) flow.  

Standards: ASME A112. 18. 1/CSA B125.1

H-15

Adjustable water saver institutional shower head, chromed thermo-plastic ABS body, ball joint, 5.7
L/min (1.50 usgpm), chromed brass mounting plate with optional chromed brass anchor plate.

MAXX Rubix Access 6030 Acrylic Alcove Bathtub 106348
Alcove bathtub with integrated flat skirt and  tiling flange, Low deck height of 16 in. (AFR) or 
14 in, Stabili-T anti-slip bottom meeting ADA, ANSI or  CSA requirements

D (BR)

Brass diverter tub spout, 1/2" or 3/4".
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SH-1

7600-H-15

Thermostatic (T type) mixing valve for concealed piping, copper encapsulated thermostat
assembly with brass shuttle, compensates for temperature and minor pressure fluctuation,
rotation from cold to hot, high temperature limit stop factory preset at 43 ºC (110 ºF), brass body,
internal brass, copper and stainless steel componants, metal trim and handle, color-coded
indicator, combined service stops/check stops, DN 13 mm (1/2") sweat inlet and outlet, DN 13 mm
(1/2") threaded bottom outlet, 15 L/min (4 usgpm) flow. Institutional adjustable water saver shower
head, chromed thermoplastic ABS body, ball joint,5.7L/min (1.50 usgpm), chromed brass
mounting plate with optional chromed brass anchor plate. 

Product's notes : Note : Pressure regulators will be required if pressure differential
between hot and cold water is greater than 10%.

Standards: ASME A112. 18. 1/CSA B125.1
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SH-1H
Thermostatic mixing valve for shower or bath/shower

7600

Thermostatic (T type) mixing valve for concealed piping, copper encapsulated thermostat
assembly with brass shuttle, compensates for temperature and minor pressure fluctuation,
rotation from cold to hot, high temperature limit stop factory preset at 43 ºC (110 ºF), brass body,
internal brass, copper and stainless steel componants, metal trim and handle, color-coded
indicator, combined service stops/check stops, DN 13 mm (1/2") sweat inlet and outlet, DN 13 mm
(1/2") threaded bottom outlet, 15 L/min (4 usgpm) flow.  

Product's notes : Pressure regulators will be required if pressure differential between hot
and cold water is greater than 10%.

Standards: ASME A112. 18. 1/CSA B125.1

H-15

Adjustable water saver institutional shower head, chromed thermo-plastic ABS body, ball joint, 5.7
L/min (1.50 usgpm), chromed brass mounting plate with optional chromed brass anchor plate.

62003-1.5-72

Hand shower kit including: 38 mm (1 1/2") in diam. x 914 mm (36") grab bar, sliding and pivoting
handshower hanger manageable by hand or with closed fist requires no more than 2.27 kg (5 lbs)
pressure to operate, institutional handshower with instant shut-off button, 5.7 l/min (1.5 usgpm)
flow with integral checkstops, Braided stainless steel double spiral metalic hose flexible and
extended out from 60” to 84” Conforms to ADA, DN 1/2" wall mount supply elbow with flange. 

D-2L

Recessed diverter, chrome plated lever handle with flange, DN 1/2 in sweat.
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FD-1 

ZN211-B5-P-Y

Cast iron floor drain with a 165 mm (6 1/2") in diam. body with a 100 mm (4") in diam. threaded
throat to receive adjustable 127 mm (5") in diam. adjustable round strainer combined with 3 mm
(1/8") round polished nickel bronze regular traffic grate. Trap primer protection. Sediment bucket

ø 6 1/2” (165 mm)

ø A

E

K

ø B
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FFD-1 (FD.000.3726)

Z556-FO-Y-P

Cast iron floor drain with a 213 mm (8 3/8") in diam., 171 mm (6 3/4") in diam. grate and funnel
with 203 mm (8") in diam. frame for heavy duty traffic, clamp collar with secondary drainage,
adjustable frame and sediment bucket; all cast iron. Trap primer connection.
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CO-1 (CO.000.9174)

ZN1400-BZ1

Cast iron floor ajustable cleanout with a 128 mm (5 1/32") body and strainer combined with a slip
proof light duty traffic cover. ABS threaded seal plug inside body.

Neo-Loc

No-Hub

A
Pipe Size C E

Approx.
Wt.

Lbs. [kg.]

Dimension In Inches

4 [102]

3 [76]

4 [102]

10.6 [4.8]

11.9 [5.4]

4-3/4 [121]

4-3/4 [121]

4-3/4 [121]

5-1/32 [128]

5-1/32 [128]

5-1/32 [128]

10.3 [4.7]
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MV.000.34181 (MV.000.34181)

PNV-200-LF-2PS

Warning! Minimum pressure required for proper operation of the mixer is 35 psi. This does
not take into account the minimum pressure required from the device supplied and the
loss through the mixer. 
Digital thermostatic mixing valve, inlet DN 3 in, outlet DN 4 in, minimum flow of 0.95 to 625 l/min
(0.25 to 173 guspm) at 30 psi pressure drop (flows are for one mixing vlave, multply by 2), digital
thermostat, +/- 2?F water temperature control, 2?F minimum inlet to outlet water temperature
differential, automatic shutoff of hot water upon cold water inlet supply failure, automatic shutoff of
cold water upon hot water inlet supply failure, maintain last control position in the event of power
failure or be equipped with UPS standby power for approximately 2 hour run time, programmable
set point range of 65-180?F (18-82?C), self-balancing - No need to manually adjust or balance
recirculation, self-cleaning - Daily shuttle sweep keeps shuttle free of debris  Connectivity
capabilites 120V plug in power supply with 6’ cord
2 line, 16 character LED display
BMS connectivity available as option with Protocast (IOT) Shall be compliant with ASSE standard
1017 and CSA B125/cUPC and so certified and identified, Shall be cULus listed and identified  
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DCVA-1 (DCVA.000.6916)

350AST 2 1/2

Moderate hazard backflow preventer (DCVA), low lead, to be installed on potable water lines to
protect against both backsiphonage and backpressure of polluted water into the water supply,
stainless steel body,  stainless steel fasteners and springs, Noryl™ seat ring and check valve,
stainless steel stem, seat disc EPDM elastomer, flanged end gate valves, maximum working
pressure 175 psi, maximum working water temperature 140 °F (60 °C), hydraulic test pressure
350 psi, horizontal or vertical installation, 63 mm (2 1/2 in) flanged connection.

FSC 2 1/2

Cast iron Y strainer, low lead, 200 psi at 66 °C (150 °F) WOG or 125 psi at 232 °C (450 °F)
steam, body and cover cast iron (ASTM A 126 Class B), with FDA approved epoxy coating inside
and out, integral strainer screen accessible without removing device from line. Complying to MIL-
S-16293F type 2. 2 ½" diameter.

G

B
A

D

E

F

MODEL 350AST 
with OSY & 
FSC option

PROTECTIVE
ENCLOSURE

DIRECTION OF FLOW

12" MIN.
30" MAX.

12" MIN.
30" MAX.

AIR GAP
W/DRAIN
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DIS.000.38015 (DIS.000.38015)

696RG2313MF

Fire-rated washing machine outlet boxes with water hammer arresters; heavy duty fire retardant
plastic resin box with intumescent pads; separate supply and drain boxes allowing a reversed
position and plumbed into separate stud bays(1); recessed installations; finishing frame; c. p. no
lead brass ball valves; outlet to fit on copper.

696CF

Secondary funnel to be inserted on the drain side in a washing machine box for condensate.
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NFHB (WH.10.7)
Exposed non-freeze wall hydrant, exposed type, for outdoor use only

Z1345-8

Freeze resistant wall hydrant, exposed type, removable wheel handle, brass body, copper casing,
all bronze interior componants, self-draining vacuum breaker, DN 1/2 in male IP or female sweat.
Wall thickness 8" (203 mm). To avoid damage or freezing, the hose must be completely removed
for drainage.

OVERALL LENGTH
MINIMUM 8 5/8" [219 mm]

WALL 
THICKNESS

4[102] 8-5/8[219] 2 [1]
6 [152]  10-5/8 [270]  2 [1]
8 [203]  12-5/8 [321]  3 [1]

10 [254]  14-5/8 [371]  3 [1]
12 [305]  16-5/8 [422]  4 [2]
14 [356]  18-8/8 [473]  4 [2]

Approx. Wt.
Lbs. [kg]

Wall Thickness
In. [mm]

A
Overall Length
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CO.000.2721 (CO.000.2721)

ZN1448-4

Dura-Coated cast iron cleanout tee, 102 mm (4 in) for gas and watertight ABS tapered thread plug
and round, scoriated secured nickel bronze floor access cover and frame.
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CO.000.31251 (CO.000.31251)

Z1445-BP 4"

Column cleanout with 102 mm (4") cast iron body with gaz and water proof bronze cap.
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REX.000.22298 (REX.000.22298)

XT-8

Potable water expansion tank designed for pressure control due to thermal expansion. 16 gauge
cold rolled steel with epoxy coating, top chamber is 100% butyl rubber, lower chamber is
copolymer polypropylene, pre-charge 40 psi, maximum working pressure of 150 psi. Maximum
working temperature of 200 ºF (93,3 ºC).  NSF 61 (cold) standard. Tank volume 8, 18 and 32 litres
(2.1, 4.8 and 9.0 usg).

Sizing Chart

Typical Installation 

Water Heater

Model XT
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AD.000.29354 (AD.000.29354)

DW5040 30 x 30

Access door designed for flush installation in drywall or plaster surfaces. 762 x 762 mm (30 x 30
in), satin coat steel-primed white finish. 14 ga. door flush to 16 ga. frame. Concealed continuous
piano hinge.

24 X 36 (610 X 914)
30 X 30 (762 X 762)
36 X 36 (914 X 914)
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