GENERAL REQUIREMENTS FOR MECHANICAL WORK
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SCOPE OF WORK

Conform to the applicable provisions of the General
Conditions of the Contract.

The General Mechanical Specification shall apply to and
be part of each of the sections covering the mechanical
trades work.

Comply with the requirements of the current edition
of the 0.B.C., all other applicable codes, regulations,
by—laws and official standards according to the
requirements and interpretations of the authorities
having jurisdiction.

These codes & standards constitute an integral part
of these specifications.

In case of conflict, the codes take precedence over
the Contract Documents.

EXAMINATION OF SITE AND INFORMATION

Each Subcontractor, before tendering, shall examine the
site, the Architectural, Structural, Mechanical, and
Electrical drawings and he shall familiarize himself with
the building construction and finish in order that his
tender may include everything necessary for the proper
completion of the work.

It shall be this Subcontractor's responsibility that
material and equipment be brought into the building in
such assemblies and sizes as to enter into the spaces

where they are to be located and to be small enough to be

hoisted into the building without difficulty. Any
cutting, patching, etc., involved in getting large
assemblies into place, shall be the responsibility of
this Subcontractor.

RELATIONSHIP TO OTHER TRADES

This Subcontractor shall confer with all other
contractors installing equipment, plant piping, other
work, foundations, etc., which may offect his
installation, and he shall arrange his equipment, piping,
etc., in proper relation with other apparatus, and with
the building construction. He shall also confirm the
electrical characteristics of the project and order
equipment accordingly.

Special care shall be taken in the installation of all
work, to see that they all come within the limits
established by the finish lines of all walls, floors,
ceilings, etc.

This Subcontractor shall notify the contractor and other
Subcontractors who are concerned, of all openings,
foundation work, hangers, inserts, anchors, or other
provisions necessary in their work for the installation

of his work, and he shall furnish all information and
necessary materials in ample time so that proper
provisions can be made for same, and shall supply and
correctly and accurately place all inserts, sleeves,
anchors, etc.

Failure to comply with these requirements on the part of
this Subcontractor will render him responsible for the
cost of cutting openings, installing hangers and other
provisions at a later date, and the subsequent patching,
etc., thereby required.

No cutting shall be done without permission. All such
work shall be done by tradesmen skilled in and certified
for this particular trade.

SHOP DRAWINGS

Each Subcontractor shall submit eight (8) copies of the
shop drawings to the Architect for review of material,
equipment, and apparatus being provided by him. These
shall show in detail the design and construction and
performance of all apparatus, etc.

The Engineer's review of shop drawings and manufacturer’s
specifications of any equipment is general and is not
intended to serve as final check and it shall not relieve
the Subcontractor of the responsibility for errors or of
the necessity of checking the drawing himself, or of
furnishing any of the materials and performing the work
required by the drawings and specifications to the full
intent of this specification.

Before submission, this Subcontractor shall check all
shop drawings for accuracy of details, dimensions, etc.
and shall be satisfied that the drawings are correct and
that the equipment will fit properly in the allotted
space. The shop drawings shall be stamped by this
Subcontractor with the word ‘Reviewed’, the date of
approval, and the firm’s name prior to submission.

REQUIREMENTS OF INSPECTION DEPARTMENTS

All work shall be installed in accordance with all laws

and regulations of all authorities having jurisdiction in
each case, particularly all offected departments of the
Municipality and Province. Electrical equipment supplied
must conform to the regulations of CSA and the local
utility. Anything necessary to make the work comply with
these requirements shall be provided by this
Subcontractor without additional cost to the owners if it
reasonably could have been foreseen when tendering.

Each subcontractor shall prepare drawings in addition to
Engineer's drawings as may be required by various
inspection departments having jurisdiction, and obtain
their approval before proceeding with the work.

In the event that the inspection department's request
deviates from the Engineer's layout, Subcontractor shall
consult the Engineer before proceeding with same. It
shall be noted that Engineer's drawings are generally
acceptable to inspection departments and minor
supplements need only be made by Subcontractors.

CERTIFICATES, PERMITS, FEES

Subcontractor shall give all necessary notices, obtain

all required permits and pay all fees including payment
for street connections to storm, sanitary, water and gas
in order that the work herein specified may be carried
out and he shall furnish any certificates needed as
evidence that the work installed conforms with the Laws
and Regulations of the Municipality and Province.

Subcontractor shall contact the local gas company as soon
as possible and verify that gas service is available at
pressure and capacity required for the project. He shall
inform engineer immediately, if there is any problem with
gas service whatsoever. It shall be this subcontractor's
responsibility to coordinate gas requirements with the gas
company before any his work proceeds.

GUARANTEE

This subcontractor shall guarantee all material and
workmanship used in the work to be in strict accordance
with the specifications, of best quality and type
obtainable to give first—class construction and proper
and efficient operation, and free from any defects. Any
such defects which may appear in any of the work within
one year after written acceptance of his work, shall be
repaired and replaced by this Subcontractor without
additional expense to the owner. Where such defects
occur, this Subcontractor shall be held responsible for
all costs incurred in making the defective work good.
This shall not obsolete any longer warranties on specific
items of equipment.

All injuries to adjacent work, particularly plaster, wood
finishes or other materials, or damage to other
equipment, caused by such defects of this Subcontractor's
work or by subsequent replacements and repairs, shall be
made good at the expense of this Subcontractor. All
repair work shall be done by trades responsible for the
original work.

EXCAVATING AND BACKFILLING

Unless otherwise indicated, all necessary excavating and
backfilling shall be done by this subcontractor.

Before commencing with work, check locations of all
existing services. This subcontractor is responsible for
all damages and subsequent expenses resulting from his
negligence in this respect.

Keep excavation free of water.

Provide any necessary shoring as may be required for the
safety of the trade installing the work.

Backfill inside building and under paved areas with pit
run gravel or sand properly tamped in 12" layers.

In all other areas backfill with good clean earth
properly tamped in 12" layers.

Excess excavated material shall be piled on the site
where directed by the field supervisor for removal by
others.

Lay all piping on a bed of solid undisturbed earth or
where this is not obtainable, on concrete pads, supported
by concrete piers extended down to undisturbed bearing.

Where any excavating is necessary in close proximity to
or below any footing level, backfill with 1,500 Ib.
concrete to the level of the top of the highest adjacent
footing.

At the completion of the project fill in and level off
exterior excavations.

DRAWINGS

The drawings show the approximate location for the
special apparatus and the materiala throughout the
building. The arrangement shown on the drawings is more
or less diagrammatic and as such approximate only, and
may be altered, as approved by the Engineer, to meet the
requirements of the apparatus, etc., and of the building.
Each Subcontractor shall be held responsible for all
measurements for his work throughout, and he shall
arrange his piping, wiring and apparatus to conform to
the Architectural and Structural detqils in a

satisfactory manner and shall co—operate with other
contractors to ensure that work shall meet all
requirements of diverse contracts.

The Subcontractor is particularly cautioned that small
scale engineer’s plans must be supplemented by his own
detail drawings where necessary for proper co—ordination
of the work.

Items shown on the drawings but not specified or
specified but not shown shall be included.

ltems obviously required to provide a complete working
system but not specified nor shown shall be included.
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CONTRACTOR’S SHOP 19.0 PAINTING
Each Subcontractor shall provide his own office, 19.1
workshop, tools and materials storage and be responsible ‘
for any loss or damage thereto. Building shall be

erected under the supervision of the contractor.

All equipment fabricated from steel and not factory
finish painted shall be supplied with a prime coat done
at the supplier's factory. If damaged in transit or on
the job, this contractor shall touch up with red lead

RESPONSIBILITY AND LIABILITY primer before finish painting.

Each subcontractor shall supervise the laying out of his 200 ACCESS DOORS
work and shall arrange it in co—operation with others who 20.1
may be working on the premises while the work of this -
contract is in progress. He shall protect finished and

unfinished work of this contract and/or work of others on 20.2
the premises until the completed work has been accepted. -
of any discrepancies or inconsistencies found in the
drawings or specifications before submitting his tender.

He shall abide by the decision given him in writing with

Locate access doors where required and of sufficient size
for servicing valves, dampers, cleanouts, etc.

These shall be flush mounting, screwdriver access, metal
types, 16 gauge primed steel.

. . PLUMBING. DRAINAGE AND PIPING
regard to same. Each Subcontractor is cautioned that the
work as shown is intended to be complete in all respects 1.0 GENERAL
and that failure on his part to notify the engineer of .
any discrepancies will not relieve him of the 1.1 Work shall include all plumbing and drainage as required

responsibility of completing the work as intended at the
contract price.

CLEAN-UP

and/or shown on the drawings. All work shall be

installed, tested and inspected in accordance with the
National Plumbing Code and local plumbing codes, by—laws
and regulations.

During the course of construction, each Subcontractor
shall keep his work tidy and not allow an accumulation of
debris resulting from his work.

1.2 Al required tests shall be made in the presence of the
authorized inspector certifying the test. Upon completion
of test, written report to the architect, summarizing
complete test data and results.

in a broom—clean condition. 1.3 Provide sleeves where piping passes through foundations,
floors, roofs, or walls. Sleeves shall be schedule 40
galvanized steel or wrought iron pipe, or type "L” or "K”
copper tube through foundations, floors, or roofs, and of
20 gauge galvanized steel sheet through above grade
walls. Sleeves are not required for plumbing vents. All
sleeves shall be sized to accept insulated pipe.

PROTECTION

Protect your work from construction dirt or damage from
any cause. Securely plug and cap all openings in pipe,
equipment and fixtures to prevent obstructions.

IDENTIFICATION OF EQUIPMENT 1.4 Horizontal piping shall be supported at intervals as
I

Identify all fans, pumps, motor starters and other follows:

mechanical equipment as to service, by a engraved plastic . s » s_om
lamacoid nameplate, firmly offixed by adhesive and screws E]pe sizes :'E :8 g./ 4 g. 00.
to each unit. Note that both unit and its remote starter P!pe sizes 4 & 1 2._ o
shall be tagged. Provide pressure sensitive tape markers, Ipe sizes over -

showing pipe service and arrows indicating direction of
flow on exposed pipes. On concealed pipes, provide
markers adjacent to access doors throughout the length of
pipes at intervals not exceeding 50 feet. Install markers
after pipe has been painted and on both sides of any wall
through which pipe passes.

1.5 Pipe hangers shall consist of Grinnell No. 260 Clevis
hangers with threaded rods and suitable clamping device
at top end. Grappler strap hangers are not acceptable.

1.6 Where supporting copper pipe, the pipe shall be isolated
from the hanger with Electrolytic Action tape or
TAGS equivalent.

1.7 Vertical piping shall be supported at the floor and/or
with intermediate wall supports at 10'—0" intervals for
piping 2" and over, and 6'—0" intervals for piping up to
1-1/2". More frequent supports shall be provided where
necessary to prevent movement.

At the completion of the installation, the mechanical
contractor shall tag all valves with numbered brass discs
and shall provide the owner with a framed list of the
tags to indicate location and service of all valves.

OPERATING INSTRUCTIONS AND RECORD DRAWINGS 1.8 Al piping shall be installed to make provision for the

expansion and contraction of pipes and to be free from
strains and distortions. Provide swing joints on all
branch lines, expansion loops on all straight runs over
100 feet, and anchors to limit horizontal expansion.

For each item of special apparatus, operating and
maintenance instructions shall be provided in 3 copies
for owner's use. These shall include:

1 General arrangement shop drawings. - - -

2 Complete expﬁmqﬁon of E:pemtingg principles and 1.9 Provide dl:uln cocks at all low points of w_uter systems to
sequence. allow drainage of system and where required to prevent

3. Complete part lists with numbers. freezing.

4, Recommended maintenance practices and precautions.

1.10 All exposed fittings, valves, waste and water piping
shall be chrome platted in washroom and kitchen areas
and other finished areas.

5: Complete wiring and connection diagrams.

the Contractor and keep a record in red pencil of any
deviation from the drawn location of pipes, ducts, etc.
One set shall be tured over to the owner with the
operating instructions, and the other set shall be handed
to the Engineer. All buried piping shall be adequately
dimensioned for future location and depth shall be shown
at main reference points.

ELECTRICAL WIRING AND CONTROLS

1.11 Provide stops to each plumbing fixture of Lockshield or
Handwheel type as specified. Provide isolating valves to
each group of plumbing fixtures.

1.12 Provide air column chambers at each group of plumbins
fixtures. These shall be 1 minimum pipe with cap. 18
long mounted on the top of the supply headers of hot and
cold water. Where the header is larger than 1", the
column shall be one size larger than the header.
Alternatively, provide Ancon "Shok—Gard” or approved
equal water hammer arrestor, sized for the applications
in accordance with manufacturer's recommendations.

All power wiring for mechanical equipment shall be done
by the electrical division. The mechanical trade
involved shall provide starters, thermostats, valves,

control transformers, relays, etc. All control wiring 1.13 Provide automatic trap seal primer (pressure drop activated

shall be done by the mechanical contractor, unless and/or electronic type) for for every floor drain, hub drain, and
otherwise noted elsewhere in this specification. combination drains. Trap seal primer shall be connected to nearest
water supply. Where several traps with primer requirements are
located in close vicinity, the use of a distribution unit is
acceptable. If electronic type is used, mechanical contractor is
responsible to provide power as required.

TESTS AND BALANCING

Air test and balance shall be performed by an independent

air balancing company.
' "9 pany 1.14 Provide Dielectric Unions or couplings at all connection

between copper and piping.

Scope of Work

1. All listed air handling systems shall be balanced to within
5% of the noted design air volumes as per plans and
specifications. 2.0

1.15 Provide complete plumbing vent system as required by 0.B.C.
and local authorities.

MATERIALS

2. The Mechanical Contractor shall be responsible for making 2.1 Underground watermains shall be p.v.c. certified to CAN/CSA—B137.3
the H.V.A.C. system fully operational two (2) weeks before “Rigid polyvinyl chloride pipe for pressure applications™ minimum pressure
turnover to the owner. This will include the requirement to rating: 1034 kpa (150 psi) size 100 mm 4.e) dia. to 200 mm (8") dia.
install clean filters in all related HVAC equipment before
time of air testing and to make all air systems fully Note:
operational. Some municipalities require that buried P.V.C. watermains must be ductile
iron entering a building. contact the local authority having jurisdiction. Ductile
iron watermains shall conform to ANSI/AWWA C151/A21-51" and shall have a

Preliminary Procedure for Air Balancing
cement—mortar lining in conformance with ANSI/AWWA C104/A21—4.

Before operating the system, the following steps should be

performed: ) I -
2.2 Underground watermains 50 mm (2") dia. and smaller shall be type 'K’ soft copper

certified to ASTM BB88, "seamless copper water tube”. Note: solder joints are
not permitted in underground watermain systems. Solder joints above ground
shall conform to ANSI B16—18 or B16—22. Flared joint fittings shall conform to
ANS| B16-26.

1. Obtain as—built design drawings and specifications and become
thoroughly acquainted with the design intent.

2. Obtain copies of approved shop drawings of all air—handling
equipment, outlets (supply, return and exhaust), and temperature
control diagrams including performance curves. Compare design 2.3 Al above ground domestic water pipes — copper type 'L’, ASTM B88,
requirements with shop drawing capacities. third party certified with lead free solder.

3. Compare design to installed equipment and field installation.
3.0 VALVES FOR DOMESTIC HOT AND COLD WATER DISTRIBUTION
4. Walk the system from the air handling equipment to terminal
units to determine variations of installation from design. 3.1 Domestic and Non—Potable Hot & Cold Water:

5. Check dampers (both volume and fire) for correct and locked
position and temperature control for completeness of installation
before starting fans.

1. Ball Valves (Isolation & Balancing)

Pressure rating: 1034 kPa (150 psig), 600 W.0.G.

6. Prepare test report sheets for both fans and outlets. Obtain
manufacturer's outlet factors and recommended testing procedure.
A summation of required outlet volumes permits a cross—checking
with required fan volumes.

— Up to 75 mm (3") — Brass and or bronzed body, full port, TFE seats,
double O-ring design, or Teflon packing, chrome plated solid bronze ball
lever operated.

Install ball valves on hot and cold water riser

7. Determine best locations in main and branch ductwork for most connections (up to 75 mm (3™) to main runs.

accurate duct traverses.

Manufacturer Catalogue No.
8. Place all outlet dampers in the full open position. s NET
9. Prepare schematic diagrams of system as—built ductwork and Kit 59 58
piping layouts to facilitate reporting. Tclayzo 5049 5044A
10. Check filters for cleanliness and proper installation (no air bypass). MAS B4 B3

If specifications require, establish procedure to simulate dirty filters.

[

Globe Valves (Throttling)
Equipment and System Check

Pressure rating: 860 kPa (125 psig), 200 W.0.G.
1. Place all fans (supply, return and exhaust) in operation and

immediately check. the following items: — Up to 50 mm (2°) — Bronze body to ASTM B62, composition disc.

— 65 mm (2—1/2") & over — Cast iron body to ASTM A126, bronze

a) Motor amperage & voltage to guard against overload. trim, OS&Y, flanged rising stem
b) Fan rotation. ’ ' .
c) Operability of static pressure limit switch. Manufacturer Catalogue No.
d) Automatic dampers for proper position. Up t ) 65 (2-1/27
e) Air & water resets operating to deliver required temperatures. 58 r:m @) & OTBT
2. Traverse the main supply ductwork whenever possible. All main Soldered NPT NPT
branches should also be traversed where duct arrangement permits. Red White 220 400A

fSOeIII:;t;?n of traverse points and method of traverse should be as Kitz 10 03 76

a) Traverse each main or branch after the longest possible run for
the duct involved.

b) For test hole spacing, refer to Chapter 14 of the 1997 ASHRAE
Handbook—Fundamentals. 3. Butterfly Valves (Isolation & Balancing)

¢) Traverse using a pitot tube and manometer where velocities are
over 600 fpm. Below this velocity, use either a micromanometer
and pitot tube or a recently calibrated thermal anemometer.

d) Note temperature and barometric pressure to determine if they
need to be corrected for standard air quantity. Corrections are
normally insignificant below 2000 ft. elevation; however, where
accurate results are desirable, corrections are justified.

e) After establishing total air being delivered, adjust fan speed to
obtain design airflow, if necessary. Check power & speed to see

Note: Use composition discs to suit fluid temperature rating.

Pressure rating: 1380 kPa, 200 W.O.G.

— 65 mm (2—-1/2") & over — Lugged type, cast or ductile iron body,
aluminum bronze disc, EPDM liner, stainless steel stem. Valves shall have
bubble tight shutoff to 200 psig when down stream flange is removed (full
dead—end service). Valves 150 mm (6”) & smaller shall have lever operator,
valves 200 mm (8") & larger shall have manual gear operator.

that motor power and/or critical fan speed have not been Manufacturer Catalogue No.

exceeded.
f) Proportionally adjust branch dampers until each has the proper air Lug

volumne. Kitz 6122EL 6122EG (gear)
g) With all dampers and registers in the system open, and with the Toyo 918BESL 918BESG %gear)

supply, return and exhaust blowers operating at or near design
speed, set minimum outdoor and return air ratio. If duct traverse
locations are not available, this can be done by measuring the
mixture temperature with thermometers in the return air, outdoor
air louver, and filter section. As an approximation, the temperature
of the mixture may be calculated from Equation (1). The greater
the temperature difference between hot and cold air, the easier it
is to get accurate damper settings. Take the temperature at many
points in a uniform traverse to be sure there is no stratification.
After the minimum outdoor air damper has been set for the proper
percentage of outdoor air, take another traverse of mixture
temperatures and install baffling if the variation from the average is
more than 5%. Remember that stratified mixed air temperatures
vary greatly with the outdoor temperature in cold weather, while

Note: Butterfly valves may be used in lieu of ball or globe
valves, 65 mm (2—1/2") and over.

4. Check Valves (Backflow Prevention)
Pressure rating: 860 kPa (125 psig), 200 W.O.G.

— Up to 50 mm (2°) — Bronze, swing check with bronze trim, bronze
body to ASTM B62

— 65 mm (2-1/2") & over — Cast iron body to ASTM A126, bronze
trim, 0S&Y, flanged rising stem.

return air temperature has only a minor effect. Manufacturer Catalogue No.
Up to 65 mm (2-1/2%)
3. Carefully set the system for balance using the following procedure: Adjust 50 mm (2" & over
the system with mixing dampers positioned for minimum design outdoor
air quantities noted. Soldered NPT
4. Balance the terminal outlets in each control zone in proportion to each E;: White 22::27 226 ;gSA
other. The following steps may be followed to balance the terminals:
a) Once the preliminary fan quantity is set, proportion the terminal
outlet balance from the outlets into the branches to the fan. 3.2 Installation:
Concentrate on proportioning the flow rather than the absolute
quantity. As changes are made to the fan settings and branch 1. Refer to Section 15050 piping installation.
dampers, the outlet terminal quantities remain proportional. Branch
dampers should be used for major adjusting and terminal dampers 2. Install valves at the following locations:
for trim or minor adjustment only. It may be necessary to install — each riser base;

additional sub branch dampers to decrease the use of terminal
dampers that create objectionable noise.

b) Normally, several passes through the entire system are necessary to
obtain proper outlet values.

c) The total tested outlet air quantity compared to duct traverse air
quantities may be an indicator of duct leakage.

d) With total design air established in branches and at outlets, perform
the following: (1) take new fan motor amperage readings (25J find static
pressure across the fan (3) read and record static pressure across
each component (intake, filters, coils and mixing dampers) and (4) take
a final duct traverse.

each main branch;

each single plumbing fixture;

each single item of equipment;

where indicated in the contract documents.

3.3 Pressure Reducing Valves

1. Clayton Series 90—B or 90—BKT or approved equal pressure reducing
valves (pilot operated) with iron body, bronze & resilient trim. For
smaller than 30 mm (1-1/4") use CRD—KT 1725 (250 psi).

2. Install pressure reducing valve assemblies complete with 3 valve by—

5. Kitchen exhaust fans shall be air balanced as follows: pass strainer and outlet pressure gauge connection.
a) Determine total exhaust air volume at discharge side of fan.
b) Determine velocity at each filter of the exhaust hood (main hood =

19 filters) and average the readings to determine the air volume

utilizing the filter area factor of 1.15.
c) Record and compare items a) and b) above to obtain true exhaust air

volume,
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Backflow Preventers

Selection and installation of backflow preventers shall be to CSA
B64.10-07.

-

. Lawn Irrigation:

Watts #909 Series or approved equal backflow preventer assembly
consisting of two check valves and a protection zone with a pressure
differential relief valve to atmosphere, 1725 kPa (250 psi) working
pressure. Use screwed connections to 50 mm (27) size, flanged
connections for larger sized valves, bronze or cast iron body, bronze
trim, and stainless steel pilot trim. Backflow preventer certified to CAN/
CSA B-64.

2. Carbonated Beverage Machines & Tea/Coffee Machine:
Watts Model SD—2 dual check with atmospheric port.
3. All other applications:
Watts Series 007QT, certified to CSA Standard B64.

4. Install backflow preventers at domestic water connections to all
heating, cooling and refrigeration equipment and where specified in
the Contract Documents.

5. Provide air gap or use reduced pressure principle backflow prevention
device for trap seal priming.

DRAINAGE PIPE & FITTINGS — INSIDE BUILDING

Underground Sanitary & Storm:

1. Transite soil pipe with John Mansville ring—tite soil fittings CGSB—34—
GP-22 (CSA approved).
OR

2. Class 4000 cast iron mechanical joint pipe and fittings with mechanical
joint stainless steel couplings, CSA B70-1971.
OR
3. PVC drain, waste and vent pipe and pipe fittings certified to CAN/CSA-B181.2
sizes 100 mm (4") dia. to 900 mm (367) dia.
OR

4. ABS drain, waste and vent pipe and pipe fittings certified to CAN/CSA—B181.1
for sizes 75 mm (3") dia.
OR

5. Profile (ribbed) PVC sewer pipe and fittings certified to CAN/CSA—B182.4 for
storm sewers 200 mm (8") dia. to 600 mm (24") dia. only.

Soil, Waste and Vent Stacks, Drains and Rainwater Leaders Above Ground,
75 mm and larger:

1. Transite soil pipe with John Mansville ring—tite soil fittings CGSB—34—
GP-22 (CSA approved).
OR

2. Class 4000 cast iron mechanical joint pipe and fittings with mechanical
stainless steel couplings, CSA—B70-1971.
OR

3. DWV copper with cast brass or wrought copper drainage fittings and
solder joints (soldering to contain not more than 0.2% lead content)
OR

4. PVC drain waste and vent pipe and pipe fittings certified to CAN/CSA—B181.1
and CAN/CSA-B181.2 (solvent weld only).

5. Note : all PVC or ABS type piping to be used above ground shall be confirmed
to be acceptable by the authority having jurisdiction. If acceptable and used, it
shall be provided with U.L.C. listed and approved fire stop device at all
penetrations of any fire separation.

6. Combustible piping to be used in return air plenum shall conform to OBC 3.6.4.3

7. No combustible piping shall be allowed in vertical shaft.

Soil, Waste and Vent Stacks, Drains 65 mm dia. and smaller:

1. DWV copper piping with wrouqht copper solder jointa for above grade.
(Below grade, provide type 'L’ or type 'K' copper piping).

2. ABS drain, waste and vent pipe and pipe fittings certified to CAN/CSA—B181.1
where concealed in wall.

3. Note : all PVC or ABS type piping to be used above ground shall be confirmed
to be acceptable by the authority having jurisdiction. If acceptable and used, it
shall be provided with U.L.C. listed and approved fire stop device at all
penetrations of any fire separation.

4. Combustible piping to be used in return air plenum shall conform to OBC 3.6.4.3

5. No combustible piping shall be allowed in vertical shaft.

Pipe Installation:

. For pipe installation, refer to Section 15000.

. For excavation and backfilling, refer to Section 15000.

. Class 4000 mechanical joint cast iron soil pipe and mechanical joint
couplings shall be of one manufacturer.

. Lay underground piping straight and true to line and grade with
uniform invert. Spigot ends on groove shall point in direction of flow.

. Minimum underground pipe size shall be 75 mm (3

o A GIN=—

CLEANOUTS

Install cleanouts in storm and sanitary drainage piping in the following
locations:

1. Building drains leaving building on upstream side of exterior wall.

2. Changes of direction more than 45°.

3. On horizontal branches and main drains at intervals not exceeding

4. 15 meters (50°) for 100 mm (4") and smaller, and 30 meters (100%)
for 150 mm (67) and larger.

5. Drain from sink, kitchen piping or grease waste piping, at intervals
not exceeding 6 meters (20°) for all sizes of pipe.

6. Ends of all horizontal drainage lines.

7. Base of soil or waste stacks and rainwater leaders.

8. Where required by Building and Plumbing Codes.

General Requirements:

1. Cleanouta shall be full for pipes up to 100 mm (4") and not less
than 100 mm (4") for larger sizes.

2. Cleanouts shall be of the following types:
— Barrett type fitting with bolted coverplate and gasket;
— Fitting with threaded plug.
— Cleanout ferrules installed in "Y" or extended "Y".

Products:

1. Acceptable manufacturers: Jay R. Smith, Mifab, Zumn, Watts (Jay R. Smith
noted for reference).

2. Outside areas — heavy duty — Series 4250.

3. Unfinished concrete — Series 4250.

4. Lino tiled area — Series 4160 (square), Series 4140 (round).

5. Ceramic tile floor — Series 4160 %squclre). Series 4140 %round%.

6. Terrazzo tile floor — Series 4200 (square), Series 4180 (round).

7. Latex deck/membrane floor systems — Series DX4343 (round).

8. Carpeted area — Series 4160 (square), Series 4140 (round).

9. Cleanouta shall be Duco cast iron with secured nickel bronze top.

Installation:

1. Locate cleanouts to be readily accessible with sufficient clearances
for rodding and cleaning.

2. Extend cleanouts to finished floor or wall unless exposed in
unfinished basement area, pipe tunnel, accessible crawl space or
mechanical room.

3. In wet floor areas, extend cleanout to walls or provide with
gasketted waterproof top.

4, Where cleanouts pass through waterproof floor or are installed in slabs
on grade, provide clamping collar and clamp to membrane or provide
lead flashing to suit.

5. On outside drains, bring cleanout to grade and anchor in concrete

collar.

. All cleanouts in finished areas shall be the same shape (square or round).

. Cover cleanouts concealed behind finished walls with round chromed,

bronze or stainless access plate secured to cleanout with 6 mm (1/4")
dia. counter sunk machine screw. Coverplate shall be sufficiently

large for access and rodding. Install cleanout no more than 25 mm (1%)
behind faces of finished walls.

No

DRAINS

Unless otherwise specified on drawings, use the following:

F.D. — Floor Drain for heavy traffic— Watts Series FD—300, epoxy coated cast
iron body with serrated clamping flange, adjustable collar and non—tilt (7") 178
mm diameter epoxy coated cast iron tractor grate.

F.D. — Floor Drain for finished spaces— Watts Series FD—100—-C, epoxy coated
cast iron body with serrated clamping flange, adjustable collar and non—tilt (6")
152 mm diameter nickel bronze strainer.

R.D. — Roof Drain — Watts Series RD—200—BED suitable for conventional roof
systems, cast iron body roof drain with underdeck clamp bearing pan and
aluminum dome. For L.R.M.A. construction type roof use Ancon Series RD—100—BED
with aluminum dome. (or as specified on floor plan)

Acceptable manufacturers: Jay R. Smith, Mifab, Zum, Watts

MATERIALS INSIDE BUILDING

Gas Piping

Entire natural gas installation shall conform to national standard of Canada
CAN/CSA—B149.M86 natural gas installation code as prepared by Canadian Gas
Association and in accordance with the latest local amendments. Piping shall be
schedule 40 black carbon steel pipe complying with ASTM—AS3. Fittings shall be
of either malleable iron or steel screwed fittings complying with ANSI-B16.3.

A readily accessible manual shut—off valve shall be installed for each appliance
and shall be of either lubricated plug, or accentric type. All gas piping shall be
painted yellow—orange by general contractor.

Refrigerant Piping

Suction and liquid lines shall be type A.C&R copper with solder type fittings using
95/9 silver solder. Evacuate completed system with vacuum pump to ensure removal
of moisture. Recharge with freon to manfacturers specifications. Throughly check entire
system with leak detector when under pressure and repair any leak.

HEATING, VENTILATING AND AIR CONDITIONING

1.0

2.0

3.0
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GENERAL

All heating, ventilating and air conditioning equipment
shall be CSA listed, bear the CSA seal, and be installed
in accordance with CSA standards.

In addition to the provisions of sentence (1), all fans
shall be licensed to bear the AMCA seal.

All ductwork shall be constructed, installed & supported
in accordance with ASHRAE and SMACNA standards.

In addition to the provisions of sentence (3), all rigid

ductwork shall be fabricated from galvanized steel sheets

in accordance with NFPA—-90A, ULC—S110, and ASTM—A525; and
of the US sheet gauges as tabled below.

Sheet rectangular round

gauge duct duct

26 up to 12° up to 13"
24 13° - 30° 14" — 227
22 31" — 54” 23" - 36"
20 55" — 84" 37" - 50"
18 85" & above 51" — 60"

Flat areas of duct over 18" wide shall be stiffened by cross
breaking across the corners, and all ducts shall be self—supporting.

In addition to the provisions of sentence (3), all

flexible ductwork shall be subject to NFPA—90A and ULC—
S110 standards for flame spread and smoke developed, be
ULC listed, and bear the ULC seal. All connections shall
use joint treatment type as detailed in manufacturer's
instructions, Maximum length of flexible ductwork shall

be 12'— 67, used only in horizontal runs, and shall not
penetrate fire separations.

Ductwork shall be made substantially air tight throughout
and shall have no openings other than those required for
proper operation and maintenance. The allowable leakage
factor shall not exceed 2% through the longest duct run.
All duct joints shall be sealed with joint tape meeting
the flame resistance requirements of ULC—S109.

Al air handling systems shall be tested and balanced by
a qualified testing company to within 5% of the design
air volumes. Three (3) copies of the final testing and
balancing report shall be submitted to the architect for
review by the engineer.

Elbows shall be constructed using a radius of 1.5 times of
duct diameter / width. Hollow turning vanes in vane rails
shall be used when this is not possible.

Balancing dampers shall be installed at all take—offs

from branch ducts, and all branch duct connections to
main ducts. Balancing dampers shall be manually operated
opposed blade type, splitter type, or butterfly type,
complete with locking quadrant operator.

Fire dampers shall be installed in the plane of

penetration of fire separations and in accordance with
NFPA-90A and ULC-S505, and shall bear the ULC seal.
Dampers shall be types A or B, 1.5 Hour fire rated and
complete with 160 deg. F replaceable link. A tightly
fitted access door shall be installed for each fire
damper to provide access for inspection, and resetting of
damper, and replacing of fusible link. Fire dampers shall
be supported independently from ductwork.

Vibration isolation flexible duct connectors shall be

used where ductwork connects directly to air handling
equipment. Connectors shall be noncombustible, or of
combustible fabric construction provided they do not

exceed 10” in length and comply with the flame resistance
requirements of ULC—S109. Collars shall be galvanized

iron and fastened securely to ensure a leakproof connection.

All ductwork shall be installed to allow freedom from

vibration during operating conditions. Duct hangers shall

be supported from structural steel and structural

concrete slab, but not from roof deck. Bent galvanized

iron hangers shall be used for ducts up to 36" in width.

For wider ducts, 1/2" diameter rods and 1—1/2" structural
angle irons shall be used. Duct hangers shall be spaced
maximum 8 — 6 apart. Where ducts pass through walls and
floors, the space around the duct shall be packed and
sealed with fire resistant sealing compound.

Kitchen exhaust ductwork shall be installed in compliance

with N.F.P.A. # 96 latest edition. Provide all access,

cleanout, separations as per N.F.P.A. #96 whether shown

on plans or not. All kitchen exhaust ductwork shall be 16 guage welded.

Spiral ductwork shall be spiral helix as manufactured by
by Wesbell High—Tec Manufacturing Inc.

GENERAL

Insulation shall be applied on clean, dry surfaces and
only after tests and approvals required have been
completed.

All pipe insulation shall be continuous through wall and
ceiling openings and sleeves. Suitable fire stops shall
be installed where required.

Insulation on all cold surfaces must be applied with a
continuous, unbroken vapour seal.

Hangers, supports, anchors, etc., that are secured
directly to cold surfaces, must be adequately insulated
and vapour sealed to prevent condensation.

All surface finishes shall be extended to protect all
surfaces, ends, and raw edges of insulation.

All domestic hot and cold water piping shall be insulated.

PLUMBING AND PIPING INSULATION

Pipe Insulation: Glass fibre insulation with factory
applied jacket; Johns—Manville
Micro—Lok 650 or approved equal.

Canvas Free — A vapour barrier
jacket, consisting of a white glass
fibre surface bonded to an
aluminized film.

Jacket Exposed:

Jacket Concealed:  All Purpose — A vapour barrier
jacket, consisting of a high
intensity white kraft paper surface
bonded to an aluminized film and
reinforced with a glass fibre yarn.

Fittings: Pre—moulded one piece PVC insulated
fitting covers; Johns—Manville
Zeston or approved equal.

A Domestic Cold Water:
Domestic Hot Water Supply:
Domestic Hot Water Return:

Ambient Temperature Pipe Size Thickness
Below 35F All 1-1/2"
Above 35F All 1

B.  Hydronic Heating Supply:
Hydronic Heating Return:

Pipe Size Thickness
up to 2° 1"
2-1/2" to 4" 1-1/2"
over 4" 2"

C. Chilled Water Supply:
Chilled Water Return:
Horizontal Drains:

Pipe Size Thickness
up to 1-1/4" 1"
1-1/2" and over 1-1/2"

D.  Air conditioning unit runouts and drain lines

All runouts from riser or main to the air conditioning
units and air conditioning unit drain lines shall be
installed with flexible foam, closed cell structure,
plastic insulation; Johns—Manville Aerotube or approved

equal.

Pipe Size Thickness
up to 3" 1/2"
4-B and over 3/4"

Cuts and butt joints of insulation shall be joined be
sealing with a waterproof vapour barrier adhesive.

DUCTWORK INSULATION
Insulate only ductwork shown and/or noted on drawings.
A.  Thermal:

Rectangular Duct — Rigid glass fibre 1—1/2" thick board;
Johns—Manville Spin—Glas 650 board or approved equal.
Vapour barrier shall consist of a foil scrim kraft paper
laminate consisting of aluminum foil reinforced with glass
fibre yarn and laminated to a chemically treated fire
resistant kraft.

Round Duct — Flexible glass fibre 1—1/2" thick blanket;
Johns—Manville Microlite with a foil scrim kraft facing or
approved equal.

All exhaust ducts shall be insulated within 6’—0" of cold
outlet at roof, attic or wall with 1" thick glass fibre
insulation with foil faced vapour barrier (as above).

All heating, A/C, make—up air and exhaust ductwork within
unconditioned area (attic, etc.) shall be insulated with 2"
rigid fibreglass thermal insulation c¢/w vapour barrier.

Insulated outdoor or exposed ductwork shall be finished
with 6 oz. fire retardant canvas lagged in place with
fire retardant lagging adhesive, outdoor vapour barrier
mastic finish with a reinforcing membrane, all joints
shall have a minimum overlap of 3"

Flexible Duct — Flexmaster T/L—M triple lock insulated aluminium
flex duct with reinforced foil / mylar sleeve or approved equal.
Ductwork shall conform to ULC-S110 and UL 181.

B. Acoustic:

Flexible glass fibre 1" thick duct liner; Johns—Manville
Linacoustic or approved equal.

Provide acoustic lining on first 12 feet from unit of a/c
supply ducts and return ducts. Enlarge ducts to provide inside
clear dimensions as shown on drawings.

AUTOMATIC SPRINKLERS
Conform to the requirements of Architectural General Conditions.

Conform to the applicable provisions of Mechanical Specification
General Requirements.

Work by Sprinkler Contractor shall cover the entire building unless
noted otherwise and shall include, but not be limited to, wet and
dry type systems consisting of distribution and inter—connecting
piping. Sprinkler heads, hangers, flush and test connections, alarm
checks, dry alarm valve, O.S. & Y valves, supervised valves, flow
switches, test and shut—off valves, drain valves, excess pressure
pumps, automatic air compressors, fire department Siamese
connection, water motor gong, and all necessary equipment for
immediate operation of fully functional system. Where glycol filled
antifreeze loop is required for unprotected areas, provide all
components of this system as required by codes, regulations and
appropriate section of N.F.P.A.

Complete sprinkler system shall be designed and drawings and
calculations sealed by licensed Professional Engineer.

It shall be this Engineer’s responsibility to investigate project and
to select appropriate systems (wet, dry, non—freeze, high
temperature etc.) as required to suit individual areas conditions
— cold areas, cold conditions due to required ventilation for
equipment (emergency generators, etc.), high heat areas, etc.

Type of sprinkler heads shall suit ceilings in respective areas as
required in architectural drawings and specification and shall miss
lighting fixtures, grilles, diffusers, ductwork, etc. Sprinkler designer
shall obtain Architectural, Mechanical, Electrical and Structural
drawings and co—ordinate as required.

Professional Engineer shall be responsible for field and final
reviews of the complete installation.

REQUIREMENTS OF REGULATORY AGENCIES

Work under this section shall be in accordance with the following:
All local or district by—laws and regulations;

Requirements of the local Fire Department;

Rules and regulations of the U.L.C. as stipulated in N.F.P.A. No.
13 and as revised to date;

The latest edition of the local Building Code and Regulations.

All fire protection equipment shall be inspected, listed and or
labelled by the U.L.C.

SUBMITTALS

Submit sprinkler drawing layout showing all component parts ¢/w
shop drawings of all pumps, compressors, starters, valves and
accessories.

Obtain stamped approval of system layout and design from
Owner's insurance company, Building Department, Fire Department
and Fire Marshal’s office before submission to the Consultant for
review.

PROTECTION

Protect all components of the building, furniture, and equipment
pilfering.

PRODUCT HANDLING

Store packaged materials and equipment in original undamaged
condition with manufacturer’s labels and seals intact or properly
crated where such applies. Prevent damage to materials during
handling and storage. Storage area shall be dry and secure from
from damage resulting from the work of the Contractor. Where such
damage to existing walls, floors, ceilings or furniture occurred, it
shall be the responsibility of the Sprinkler Contractor to make good
all damage to Architect’s satisfaction.

OPERATING INSTRUCTIONS

Furnish two approved hard covered loose—leaf binders and bind
therein two complete sets of manufacturer’s operating and
maintenance instructions, showing all major equipment, control
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valves and apparatus requiring maintenance. Spare part suppliers,
lists and addresses shall be supplied. Instructions shall be reviewed
with the Owner to ensure a thorough understanding of the
equipment and its operation.

EXTRA STOCK

Include the supply and installation of a cabinet containing a
special sprinkler wrench and a spare stock of sprinkler heads,
as per N.F.P.A. No. 13 and Local Fire Code requirements.

Stock of spare sprinkler heads shall include all types and
temperature ratings installed throughout the job.

DRAIN CONNECTIONS
Make all necessary connections from the sprinkler system to drain.
PIPING

Fully co—ordinate the sprinkler piping with that of other trades on
the job. Mains and branches shall be run so as not to interfere
with the Building’s structure, electrical, plumbing and heating
installation.

TESTING

All testing shall be executed by the Sprinkler Contractor in
accordance with the regulations of N.F.P.A. No. 13 and with any
other regulations that the authoritative inspector demands.

ELECTRICAL WIRING

All wiring associated with fire alarm and annunciation systems to
the sprinkler componenta by Electrical Contractor. Sprinkler
Contractor shall arrange with Electrical Contractor for power source
for the sprinkler components.

Sprinkler Contractor shall supply and install all power and control
wiring systems from this source to the sprinkler system
components and make systems completely operational.
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SEISMIC NOTE:

Mechanical contractor shall provide supports and hangers for suspended equipment,

pipes, ducts, etc. to withstand selsmic events for locations as per local bullding code
and all applicable regulations. It Is the mechanical contractor’s responsibilty to hire
licensed Professional Engineer to design the supports and hangers for selsmic
application, review the complete Installation as required. Upon compietion the

Engineer shall Issue a certification letter indicating that such Installation Is constructed

In compllance with local building code and all applicable regulations.

DATE ISSUE OR REVISION

Contractor must check and verify all dimensions and
be responsible for same, reporting any discrepancies
to the Engineer before commencing work.
Prints shall not be used for construction until signed
"Approved For Construction’ by the Engineer.
Prints are not to be scaled.

All drawings, prints and specifications are the property
of the Engineer and shall be returned to him on
completion of the work.
All work shall be performed in accordance with the
latest edition of the ONTARIO BUILDING CODE, NATIONAL
BUILDING CODE and local authority regulations.
These notes are to be read in conjunction with all
drawings and specifications.
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