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PROVIDE WET SPRINKLER SYSTEM PER
PERFORMANCE BASED SPECIFICATIONS.

FIRE PROTECTION NOTES

1.

PIPING TO BE BLACK IRON WITH
SCREWED MALLEABLE IRON FITTINGS OR
MECHANICAL GROOVE FITTINGS. SEE
SPECIFICATIONS FOR DETAILS AND
APPLICATIONS.

PIPE HANGERS TO BE U.L. LISTED AND
MOUNTED IN ACCORDANCE WITH
NFPA-13.

DO NOT OBSTRUCT SPRINKLERS WITH
OTHER UTILITIES.

SEE SPECIFICATIONS FOR SPRINKLER
HEAD TYPES AND APPLICATIONS. ALL
SPRINKLER HEADS TO BE QUICK-
RESPONSE TYPE. ALL SPRINKLER HEADS
SHALL BE LOCATED IN EXACT CENTER OF
CEILING TILES.

FIRE SPRINKLER DESIGN IS THE
RESPONSIBILITY OF THE FIRE SPRINKLER
CONTRACTOR. FINAL DESIGN SHALL BE
SEALED BY A REGISTERED LICENSED
ENGINEER IN THIS STATE. FIRE MARSHAL
APPROVED SHOP DRAWINGS SHALL BE
SUBMITTED TO THE DESIGN ENGINEER
FOR APPROVAL.

COORDINATE PIPE ROUTING AND HEAD
LOCATIONS WITH OTHER TRADES. PIPING
AND HEADS NOT COORDINATED SHALL BE
MOVED AT THE CONTRACTOR'S EXPENSE
TO ACCOMPLISH CEILING HEIGHTS AS
CALLED OUT ON THE ARCHITECT'S
DRAWINGS.

COORDINATE CLOSELY WITH ALL OTHER
TRADES PRIOR TO CONSTRUCTION AND
PROVIDE BIM MODEL TO CONSTRUCTION
MANAGER FOR COORDINATION AMONG
DISCIPLINES IF APPLICABLE.

FIRE PROTECTION ENGINEER OF RECORD
SHALL DETERMINE HAZARD
CLASSIFICATIONS.

GENERAL NOTES

1.

6" MAIN IS AN ESTIMATE AND SHALL BE
VERIFIED BY FIRE PROTECTION
ENGINEER OF RECORD.

QUANTITY AND SIZE OF ALL-THREAD
RODS TO BE PROVIDED PER NFPA
REQUIREMENTS BASED ON FINAL FIRE
MAIN SIZE.
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VERIFY JOB SITE CONDITIONS AND DIMENSIONS BEFORE BEGINNING WORK. PLANS ARE SCHEMATIC IN NATURE.
LAYOUT IS BASED ON BEST AVAILABLE INFORMATION. CONTRACTOR SHALL FIELD VERIFY EXISTING
CONDITIONS AND DIMENSIONS.

NO PIPING, DUCTWORK, ETC. SHALL PENETRATE STRUCTURAL MEMBERS.

PROVIDE MISCELLANEOUS CUTTING, PATCHING AND REPAIRING OF FINISHES, ROOF, WALLS, ETC., AS REQUIRED
TO ACCOMMODATE THE NEW WORK.

G.C. IS TO PATCH ANY OPENINGS IN CORRIDORS REQUIRED TO BE CONSTRUCTED TO LIMIT THE TRANSFER OF
SMOKE AND IN SMOKE BARRIERS AS REQUIRED TO MEET CODE REQUIREMENTS. SEE ARCHITECTURAL
DRAWINGS FOR LOCATIONS.

IT IS THE CONTRACTOR'S RESPONSIBILITY TO FIELD VERIFY EXACT LOCATION, CONFIGURATION AND ROUTING
OF EXISTING SYSTEMS REQUIRED TO REMAIN IN OPERATION DURING THE PROJECT TO PREVENT DAMAGE
DURING DEMOLITION AND PHASING.

REMOVE ALL EXISTING EQUIPMENT, DUCTWORK AND PIPING THAT IS NOT REQUIRED FOR A WORKING
INSTALLATION.

COORDINATE ALL WORK WITH OTHER TRADES PRIOR TO INSTALLATION.

UNLESS OTHERWISE INDICATED, INSTALL ALL SPACE THERMOSTATS AND OTHER OCCUPANT ADJUSTABLE
CONTROL DEVICES SAME HEIGHT AS ADJACENT LIGHT SWITCHES, BUT IN NO CASE HIGHER THAN 48 INCHES
ABOVE FINISHED FLOOR PER ADA REQUIREMENTS. COORDINATE EXACT HEIGHT WITH ARCHITECT PRIOR TO
INSTALLATION.

ALL CUTTING AND PATCHING SHALL BE CLOSELY COORDINATED WITH THE G.C.

. COORDINATE ROUTING OF PLUMBING, AND HVAC PIPING WITH DUCTWORK, LIGHTS, ARCHITECTURAL CEILING

AND STRUCTURAL ELEMENTS. PIPING SHALL RISE AND DROP, JOG OR OFFSET AS REQUIRED TO AVOID
CONFLICTS. DUCTWORK SHALL TAKE PRECEDENCE OVER ALL PIPING, EXCEPT WHERE GRADE MUST BE
MAINTAINED FOR DRAINAGE. REWORK OF INSTALLED WORK TO RESOLVE CONFLICTS RISING FROM LACK OF
COORDINATION SHALL NOT JUSTIFY AN INCREASE IN THE CONTRACT AMOUNT.

ALL DIFFUSERS ARE 4-WAY BLOW UNLESS INDICATED OTHERWISE ON THE DRAWINGS.

FLEXIBLE DUCTWORK IS ALLOWED ON RUNOUTS TO SUPPLY DIFFUSERS ONLY. UTILIZE ONLY ABOVE LAY-IN
ACCESSIBLE CEILINGS. DO NOT INSTALL FLEXDUCT ABOVE HARD CEILINGS OR WHERE EXPOSED. A MAXIMUM
LENGTH OF 6-0" MAY BE USED AT EACH CONNECTION.

SEAL DUCTWORK AS CALLED OUT BELOW USING HARDCAST DT TAPE AND FTA-20 ADHESIVE OR HARDCAST
AFG-1402 "FOIL GRIP" PER MANUFACTURERS INSTRUCTIONS. SEAL TO SMACNA SEAL CLASS A:

TYPE OF DUCT
EXHAUST DUCT (ROUND OR RECT)

MEDIUM VELOCITY (ROUND)

MEDIUM VELOCITY (RECTANGULAR)

LOW VELOCITY SUPPLY AND RETURN (RECT)
LOW VELOCITY SUPPLY (ROUND)

APPLY TO JOINTS

TRANSVERSE AND LONGITUDINAL
TRANSVERSE AND LONGITUDINAL
TRANSVERSE AND LONGITUDINAL
TRANSVERSE AND LONGITUDINAL
TRANSVERSE AND LONGITUDINAL

INSTALL BALANCE DAMPER WITH STANDOFF AND LOCKING QUADRANT IN AN ACCESSIBLE LOCATION AT EACH
RUNOUT TO SUPPLY DIFFUSERS, EXHAUST GRILLES, AND RETURN GRILLES WHERE AIRFLOW IS INDICATED, OR
AS INDICATED OTHERWISE.

ALL PENETRATIONS THROUGH FIRE RATED ASSEMBLIES SHALL BE FIRE STOPPED BY THE TRADE MAKING THE
PENETRATION. REFER TO ARCHITECTURAL DRAWINGS AND SPECIFICATIONS FOR REQUIREMENTS.

DO NOT ROUTE PIPING OR DUCTWORK OVER ELECTRICAL PANELS OR EQUIPMENT. PIPING OR DUCTWORK
SHALL NOT BE ROUTED THROUGH ELECTRICAL ROOMS, TELECOM ROOMS OR ELEVATOR EQUIPMENT ROOMS
UNLESS SPECIFICALLY SERVING THAT ROOM. COORDINATE WITH E.C. PROVIDE WATERTIGHT DRIP PAN WITH
DRAIN TO NEAREST APPROVED RECEPTOR WHERE REQUIRED.

COORDINATE SIZE AND LOCATION OF ACCESS DOORS IN CONSTRUCTION REQUIRED FOR ACCESS TO
MECHANICAL EQUIPMENT WITH G.C.

COORDINATE SIZE AND LOCATION OF MECHANICAL EQUIPMENT PADS WITH G.C.

ALL WORK IS TO CONFORM WITH APPLICABLE CODES AND STANDARDS.

DUCT SIZES SHOWN ARE ACTUAL INSIDE CLEAR DIMENSIONS. INCREASE SHEET METAL DIMENSIONS AS
REQUIRED TO ACCOMMODATE DUCT LINER WHERE LINER IS SPECIFIED.

ALL EQUIPMENT SUPPORT STANDS SHALL BE PRIMED AND PAINTED WITH EPOXY ENAMEL.

REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT LOCATION OF ALL CEILING MOUNTED AIR
DISTRIBUTION DEVICES.

PAINT INSIDE OF DUCTWORK BLACK ANYWHERE VISIBLE THROUGH FACE OF GRILLE OR DIFFUSER.

WHERE HYDRONIC RUNOUT SIZES ARE NOT INDICATED, SIZE PER THE FOLLOWING:

UPTO 1 GPM-1/2"; UP TO 3 GPM - 3/4"; UP TO 6 GPM - 1"; UP TO 10 GPM - 1-1/4"; UP TO 17 GPM - 1-1/2"
HYDRONIC PIPING SHALL BE MAINTAINED FULL SIZE UP TO COIL CONNECTIONS. SHUT-OFF VALVES, STRAINERS,
BALANCE VALVES, ETC. WILL NOT BE ALLOWED TO REDUCE FROM LINE/RUNOUT SIZE. CONTROL VALVES MAY
BE DOWN SIZED FOR FLOW RATE, NOT TO EXCEED 4 PSIG PRESSURE DROP AT DESIGN FLOW.
UNDERGROUND-TYPE UTILITY MARKER: PROVIDED AND INSTALLED PER SPECIFICATION SECTIONS 220553 AND
230553 AT EVERY 100 FEET FOR ALL UNDERGROUND UTILITIES (INCLUDING HEAT PUMP WELL FIELD). LABEL
WITH THE APPROPRIATE UTILITY. EACH VERTICAL GROUND SOURCE HEAT PUMP WELL/BORE SHALL BE
LABELED "GCHP WELL #X WITH APPROPRIATE NUMERIC WELL NUMBER IDENTIFICATION.

TEMPERATURE CONTROLS CONTRACTOR (T.C.C.) SHALL FURNISH AND INSTALL ALL LOW VOLTAGE WIRING AND
ASSOCIATED CONDUIT REQUIRED FOR MECHANICAL CONTROL SYSTEM. WIRING SHALL BE IN CONDUIT INSIDE
WALLS, IN ROOMS WITH EXPOSED CEILINGS, AND ABOVE HARD CEILINGS. LINE VOLTAGE WIRING AND
ASSOCIATED CONDUIT SHALL BE PROVIDED AND INSTALLED BY E.C. CONTROL SYSTEM SHALL BE INSTALLED IN
ACCORDANCE WITH SPECIFICATIONS.

ALL CONTROL DAMPERS SHALL BE FURNISHED BY T.C.C. AND INSTALLED BY THE M.C. MOTOR OPERATORS
SHALL BE FURNISHED AND INSTALLED BY THE T.C.C.

COORDINATE ACCESS TO EQUIPMENT AND VALVES INSTALLED ABOVE 'HARD' CEILINGS AND IN MASONRY
CHASES WITH GENERAL CONTRACTOR. PROVIDE LOCKING ACCESS DOORS FOR INSTALLATION BY
CONTRACTOR AS REQUIRED TO SERVICE CONCEALED DAMPERS, VALVES AND EQUIPMENT. CEILING ACCESS
DOORS FOR FIRE DAMPERS, SMOKE DAMPERS AND FIRE SMOKE DAMPERS FURNISHED AND INSTALLED BY
CONTRACTOR.

CONTRACTOR TO INSTALL TEMPORARY FILTERS OVER ALL RETURN AND EXHAUST GRILLES IN WORK AREA
DURING CONSTRUCTION.

THESE DRAWINGS ARE ACCOMPANIED BY SPECIFICATIONS. REFER TO SPECIFICATIONS FOR FURTHER
INFORMATION.

EQUIPMENT THAT REQUIRES MAINTENANCE SHALL BE LOCATED A MINIMUM OF 10'-0" FROM THE BUILDING ROOF
EDGE WHERE REQUIRED BY CODE.

REFER TO ARCHITECTURAL DRAWINGS FOR LOCATIONS OF TEMPORARY PARTITIONS.

SQUARE THROAT NOT ALLOWED ON RADIUS ELBOWS.

HYDRONIC AND PLUMBING VALVES, CIRCUIT SETTERS AND OTHER ACCESSORIES REQUIRING ACCESS SHALL BE
ACCESSIBLE VIA A STANDARD LADDER SO COMPONENTS MAY BE REPLACED, REPAIRED, OR UTILIZED WITHOUT
THE NEED FOR EXTENSIVE CEILING REMOVAL, SCAFFOLDING OR A MAN LIFT. WHERE POSSIBLE NO MORE THAN
48" ABOVE THE FINISHED CEILING.

NOTE: NOT ALL MAY APPLY ON PROJECT.
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EQUIPMENT SECTIONS DETAILS
CAL LO UT SECTION LETTER DETAIL NUMBER
EQUIPMENT TYPE ﬁ W
(FT=FAN TERMINAL) W SHEET NUMBER SHEET NUMBER
UNIQUE I.D. WHERE DRAWN WHERE DRAWN
[(FAN TERMINAL NO. 1) SECTION LETTER
FT-1 B DETAIL NUMBER
TYPICAL M2.1 | M3g”  WHERE DRAWN 21 | m3g” WHERE DRAWN
EQUIPMENT T~ SHEET NUMBER SHEET NUMBER
NUMBER WHERE REFERENCED WHERE REFERENCED
AIR SYSTEM PRESSURE CLASS |SEAL CLASS|LEAKAGE CLASS
ROUND | RECT
LOW-PRESSURE SUPPLY 2 INCH WG (500 PA) B 6 12
MEDIUM PRESSURE SUPPLY 6 INCH WG (1500 PA) A 3 6
(UPSTREAM OF VAV & CV BOXES)
RETURN AND RELIEF 2 INCH WG (500 PA) B 6 12
GENERAL EXHAUST 2 INCH WG (500 PA) A 3 6
DISHWASHER & LAUNDRY EXHAUST |2 INCH WG (500 PA) A 3 6
LABORATORY EXHAUST DUCTWORK] 6 INCH WG (1500 PA) A 3 6

# REFER TO PLAN NOTES ROOM CALLOUT
(E) EXISTING EQUIPMENT OR MATERIAL DESIGNATION A REVISION NUMBER
EXISTING COMPONENT PEN WEIGHT (& CONNECT NEW TO EXISTING. VERIFY EXACT LOCATION.
—————— DEMOLITION PEN WEIGHT - COMPONENT MAY ALSO BE SHADED () DISCONNECT FROM EXISTING. VERIFY EXACT LOCATION.
T.CC. TEMPERATURE CONTROL CONTRACTOR G.C GENERAL CONTRACTOR
E.C. ELECTRICAL CONTRACTOR M.C. MECHANICAL CONTRACTOR
P.C. PLUMBING CONTRACTOR TYP. TYPICAL ALL INSTANCES
X 3124x12__| (UP)DUCT SEC., POSITIVE PRESSURE-FIRST SIZE IS TOP DIM.(TYP) | ——— | BALANCING DAMPER W/ MANUAL LOCKING QUADRANT
24x12 | (DOWN) DUCT SECTION, POSITIVE PRESSURE RECTANGULAR - OPPOSED BLADE / ROUND - BUTTERFLY
XN X]24x12 | (UP) DUCT SECTION, NEGATIVE PRESSURE BALANCING DAMPER W/ MOTORIZED LOCKING QUADRANT
[124x12 | (DOWN) DUCT SECTION, NEGATIVE PRESSURE RECTANGULAR - OPPOSED BLADE / ROUND - BUTTERFLY
EE_ [— | SUPPLY DUCT DROP / RETURN DUCT DROP DUCT SIZE, FIRST FIGURE IS SIDE SHOWN-CLEAR INSIDE DIM.
®C & | SUPPLY DUCT RISER DUCT CHANGE OF ELEVATION RISE(R) DROP(D)
NC [ | RETURN DUCT RISER FLEXIBLE CONNECTION
i FLEXIBLE DUCT = SIDE WALL SUPPLY REGISTER
= TURNING VANES RTU / AHU ROOFTOP UNIT / AIR HANDLING UNIT
SA/OA SUPPLY AIR/ OUTSIDE AIR VAV VARIABLE AIR VOLUME UNIT
RA/EA RETURN AIR / EXHAUST AIR FTU/FCU FAN POWERED TERMINAL UNIT / FAN COIL UNIT
OBD OPPOSED BLADE DAMPER MAU MAKE-UP AIR UNIT
BOD BOTTOM OF DUCT ELEVATION ABOVE FLOOR SF SUPPLY AIR FAN
BOS BOTTOM OF STEEL EF/RG EXHAUST FAN / RETURN GRILLE
TOD TOP OF DUCT ELEVATION ABOVE FLOOR SR SUPPLY REGISTER
DH DUCT HEATER F FURNACE
DP DIFFERENTIAL PRESSURE UH UNIT HEATER
CVR CONSTANT VOLUME REHEAT UNIT CRAC COMPUTER ROOM AIR CONDITIONING UNIT
VVR VARIABLE VOLUME REHEAT UNIT H HUMIDIFIER
VVT VARIABLE VOLUME VARIABLE TEMPERATURE VFD VARIABLE FREQUENCY DRIVE
uv ULTRAVIOLET STERILE CONDITIONER FD +—< @ | FIRE DAMPER IN FLOOR (VERTICAL POSITION)
A RADIATION DAMPER FD +—1 A | FIRE DAMPER IN WALL (HORIZONTAL POSITION)
] MOTOR SD +—+ A | SMOKE DAMPER
TEMPERATURE SENSOR FSD + =4 < | COMBINATION FIRE/SMOKE DAMPER (VERTICAL POSITION)
HUMIDITY SENSOR FSD +—+ A | COMBINATION FIRE/SMOKE DAMPER (HORIZONTAL POSITION)
® ELECTRIC OR DDC HUMIDISTAT (HSTAT) (@) ELECTRIC OR DDC THERMOSTAT (TSTAT)
& PNEUMATIC HUMIDISTAT @ PNEUMATIC THERMOSTAT
CWS CHILLED WATER SUPPLY LINE (CWS) HWS HOT WATER SUPPLY LINE (HWS)
CWR CHILLED WATER RETURN LINE (CWR) HWR HOT WATER RETURN LINE (HWR)
CHWS CHILLED HOT WATER SUPPLY HWRR HOT WATER REVERSE RETURN LINE (HWRR)
CHWR CHILLED HOT WATER RETURN CcS COOLING TOWER WATER SUPPLY (CS)
CWPP/CWSP | CHILLED WATER PRIMARY PUMP / SECONDARY PUMP CR COOLING TOWER WATER RETURN (CR)
HWPP /HWSP | HOT WATER PRIMARY PUMP / HOT WATER SECONDARY PUMP CWP CHILLED WATER PUMP
HWP HOT WATER PUMP CHWP CHILLED/HOT WATER PUMP
NN DOUBLE CHECK BACKFLOW ASSEMBLY 15} $ BALL VALVE
>33 REDUCED PRESSURE ZONE BACKFLOW ASSEMBLY = i CIRCUIT SETTER - CALIBRATED BALANCE VALVE
s e GAS COCK / GLOBE VALVE il N BUTTERFLY VALVE
—< —oai | VALVE IN DROP / VALVE IN RISER X o 2-WAY / 3-WAY CONTROL VALVE (PNEUMATIC)
b GATE VALVE - SHUT OFF VALVE s & 2-WAY / 3-WAY CONTROL VALVE (ELECTRIC)
1k = 3 PIECE BALL VALVE / HYDRAULIC VALVE N N CHECK VALVE
R EMERGENCY VALVE WITH FIRE LINK s i PRESSURE REDUCING VALVE (PRV)/ WAFER CHECK VALVE
5 [ STRAINER / UNION OR FLANGE CONNECTION bt AUTOMATIC FLOW CONTROL VALVE
Tt o} PLUG VALVE —| CALIBRATED ORIFICE PLATE FLOW METER
& < SPRING HANGER / PIPE HANGER [ Q THERMOMETER / PRESSURE GAUGE
— % | CAP/CAPPED OUTLET o4 P~ CONCENTRIC REDUCER OR INCREASER / ECCENTRIC REDUCER
— —o | PIPE DROP / PIPE RISE 5 & TOP CONNECTION, 45° OR 90° / BOTTOM CONNECTION, 45° OR 90°
% DIRECTION OF FLOW / ANCHOR & SIDE CONNECTION
DOMESTIC COLD WATER LINE (CW) ABOVE FLOOR WASTE LINE (W)
DOMESTIC HOT WATER LINE (HW) BELOW WASTE LINE (W)
HOT WATER RECIRC LINE (HWC) PLUMBING VENT LINE (V)
F FIRE PROTECTION LINE (F) — RL—— ORL —| RAIN LEADER (RL) / OVERFLOW RAIN LEADER (ORL)
CA COMPRESSED AIR (CA) —— SWS ——| STORM SEWER (SWS)
TW DOMESTIC TEMPERED WATER LINE (TW) — FS——UF—| FUEL SUPPLY / UNUSABLE FUEL
FCW FILTERED COLD WATER LINE (FCW) — FOS —— FOR —| FUEL OIL SUPPLY / FUEL OIL RETURN
SCW SOFT COLD WATER LINE (SCW) ——— FOG — | FUEL OIL GAUGE
RO REVERSE OSMOSIS PURE WATER SUPPLY LINE (RO) TOP TOP OF PIPE ELEVATION ABOVE FLOOR
ROR REVERSE OSMOSIS PURE WATER RETURN LINE (ROR) RD/ORD ROOF DRAIN / OVERFLOW ROOF DRAIN
DI DEIONIZED PURE WATER SUPPLY (DI) Cl CAST IRON
W INDUSTRIAL WASTE VCP /PVC VITRIFIED CLAY PIPE / POLYVINYL CHLORIDE PIPE
G NATURAL GAS LINE (G) WH WALL HYDRANT
CD COOLING COIL CONDENSATE DRAIN LINE (CD) WH-# WATER HEATER CALLOUT
VTR VENT THROUGH ROOF FIS FILTER-SEPARATOR
FD/TD FLOOR DRAIN / TRENCH DRAIN FS FLOOR SINK
CO ® CO @@ | CLEANOUT (FLOOR)/2-WAY CLEANOUT (FLOOR) FHC FIRE HOSE CABINET
WCO—= CcO-l | WALL CLEANOUT/END OF LINE CLEANOUT BOP BOTTOM OF PIPE ELEVATION ABOVE FLOOR
P-# PLUMBING FIXTURE CALLOUT DHWP DOMESTIC HOT WATER PUMP
WHA# WATER HAMMER ARRESTOR - PDI SIZE HR /HB HOSE REEL / HOSE BIBB
FL FLOW LINE ELEVATION TMV THERMOSTATIC MIXING VALVE
02 MEDICAL OXYGEN LINE (02) — N20 —— N2—| NITROUS OXIDE LINE (N20) / NITROGEN LINE (N2)
VAC MEDICAL VACUUM LINE (VAC) MA MEDICAL COMPRESSED AIR LINE (MA)
LPS LOW PRESSURE (<16psig) STEAM (LPS) HPS HIGH PRESSURE (>150psig) STEAM (HPS)
LPR LOW PRESSURE (<16psig) CONDENSATE RETURN (LPR) HPR HIGH PRESSURE (>150psig) CONDENSATE RETURN (HPR)
MPS MEDIUM PRESSURE (16-150psig) STEAM (MPS) BFW: BOILER FEEDWATER (BFW)
MPR MEDIUM PRESSURE (16-150psig) CONDENSATE RETURN (MPR) S STEAM TRAP (ST)

NOT ALL MAY BE USED ON PROJECT
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1.10

1.11

1.12

SECTION 200500 - COMMON WORK RESULTS FOR FIRE PROTECTION, PLUMBING, AND MECHANICAL

1.1 GENERAL CONDITIONS

A. The General Conditions, Supplemental General Conditions, Special Conditions and General Requirements are part of this contract and shall be referred
to as they apply to this section of the specifications.

1.2 EXAMINATION OF SITE

A. Visit the site, inspect the existing conditions and check the drawings and specifications so as to be fully informed of the requirements for completion of the
work. Lack of such information shall not justify an extra to the contract price.

1.3 SCOPE

A. The Mechanical Work shall include labor, materials, and equipment to install systems as shown on plans and hereinafter specified. The installation shall
include all labor, materials, tools, transportation, equipment, services and facilities, required for the complete, proper and substantial installation of all
mechanical work shown on the plans, and/or outlined in these specifications. The installation shall include all materials, appliances, and apparatus not
specifically mentioned herein or noted on the drawings but which are necessary to make a complete working installation of all mechanical systems.

B. Show on prints in red ink all changes from original plans made during the installation. Return these prints to the Architect upon completion of the project.

C. By bidding, this contractor acknowledges his understanding of the work to be done and agrees to install complete and workable systems.

1.4 CODES

A. Execute work in compliance with all applicable Federal, State and Municipal laws, codes, ordinances, and local customs regarding the trade to perform
the work.

B. Codes shall govern in case of any direct conflict between codes and plans and specifications; except when plans and specifications require higher
standards than those required by code. Variance from the plan and specifications made to comply with code must be approved by the Architect. If
approved they shall be made with no increased cost to the Owner.

C. Inaddition, the following published Standards and Regulations shall be adhered to as applicable to the work involved:

Latest issue of the Local, State, and National Plumbing Codes
Latest issue of the ASHRAE Guide

Latest issue of the SMACNA Handbook

Applicable NFPA Pamphlets

Applicable ANSI Standards

American Society of Mechanical Engineers Boiler Code
American Society of Mechanical Engineers Unfired Pressure Vessel Code
American Standards Association Code for Mechanical
Occupational Safety and Health Act

Current Editions of Uniform Building Code

Latest issue of the State Air Pollution Control Regulations
Rules of the State Boiler Inspection Department

Americans with Disabilities Act

1.5 DEFINITIONS

A. It shall be understood that the drawings and specifications complement one another and items specified shall also meet the criteria set forth on the
drawings.

B. Where any device or item is referred to in the singular sense (such as "the unit"), such reference applies to as many devices as are required to complete
the installation as shown on the drawings.

C. The term "work" shall mean all obligations imposed upon the Contractor by the Contract Documents.

1.6 ABBREVIATIONS

ADA - Americans with Disabilities Act

AGA - American Gas Association

AISI - American Iron and Steel Institute

AMCA - Air Moving and Conditioning Association, Inc.

ANSI - American National Standards Institute

ASHRAE - American Society of Heating, Refrigeration & Air-Conditioning Engineers, Inc.
ASME - American Society of Mechanical Engineers

ASTM - American Society for Testing and Materials

AWWA - American Water Works Association

BPVC - Boiler and Pressure Vessel Code of ASME

CISPI - Cast Iron Soil Pipe Institute

NFPA - National Fire Protection Association

SMACNA - Sheet Metal and Air-Conditioning Contractors National Association, Inc.
UL - Underwriters' Laboratories, Inc.

ETL - ETL Testing Laboratories, Inc.

OSHA - Occupational Safety and Health Administration

1.7 PERMITS

A. Obtain and pay for all licenses and permits, fees, inspection and certificates required for the execution of this work.
B. Pay fees and charges for connection to outside services and use of property.
C. Deliver permits and certificates to the Architect for transmittal to the Owner.

1.8 RESPONSIBILITY

A. This contractor will be held responsible for any and all damage to any part of the building or to the work of other contractors, as may be caused through
his operation.

B. The operation and maintenance of the New Mechanical Equipment during construction shall be the responsibility of this contractor until the acceptance of
the building by the Owner.

C. The General Contractor shall pay for all fuel cost for operation of the equipment, unless indicated otherwise in the specifications.

D. This Contractor shall make all provisions for entry of equipment, installed under this Contract, to the installed location. This Contractor shall provide
openings in existing construction if necessary. This Contractor shall do all repair necessary to restore the building to the original condition. During the period
of entry of equipment and removal of trash, no disruption of the Owner's normal business shall occur.

1.9 WORK TO BE DONE BY GENERAL CONTRACTOR

A. Build in all openings, sleeves, chases, etc., for piping, as established, furnished and set by this contractor.

B. Mechanical Contractor shall furnish bolts, brackets, hangers, etc., required for work established and arrange for General Contractor to build into concrete
structure. General Contractor shall install all factory sleeved fire dampers, furnished by Mechanical Contractor, in walls and floors.

C. Frame around and provide openings for ductwork, louvers, roof drains, etc.

D. Build curb or install factory curb and provide flashing for roof mounted mechanical equipment. Provide heavy steel angle support under entire perimeter
of roof curb for rooftop equipment. Metal deck and roof insulation shall be installed within the roof curb area of rooftop equipment for acoustical
considerations.

E. Provide lintels over wall openings.

F. Build concrete base for equipment furnished and set by this contractor.

G. Provide concrete housing for sewage ejector and sump pump basins.

H. Paint all mechanical equipment so specified. Use paint which is specified by the Architect.

I. Do excavation, provide moisture barrier, sand and/or gravel, tie down wire, and a minimum thickness of 3" of lightweight concrete for installation of duct
below grade. Mechanical Contractor shall furnish duct and set in place in preparation for concrete pour.

WORK TO BE DONE BY ELECTRICAL CONTRACTOR

A. The Electrical Contractor shall provide all motor starters complete with auxiliary contacts where required for the function of this system unless specifically
noted otherwise on the plans or in these specifications.

B. Allrequired line voltage wiring for the mechanical control system shall be furnished and installed by the Electrical Contractor under supervision of the
Control Manufacturer's representative.

C. Check mechanical specifications to verify wiring requirements for motor driven equipment. Provide complete wiring for the equipment including all
required interlocking. Provide complete wiring for power factor correction capacitors.

D. The Electrical Contractor shall install the power factor correction capacitors furnished by the Mechanical Contractor for equipment so specified.

ELECTRICAL REQUIREMENTS BY MECHANICAL CONTRACTOR

A. Mechanical Contractor shall furnish all motors, motor interlocking control devices, certain magnetic starters, etc.

B. Submittals shall include complete equipment wiring diagrams and temperature control drawings for all the equipment furnished.

C. Submittals shall show all wiring connections, starters, auxiliary contactors, interlocking selector switches, separate control voltage power supplies, for
each and every item of equipment, etc., requiring wiring.

D. Provide one copy of Engineer approved shop drawings showing all wiring and temperature control requirements of all mechanical equipment to the
Electrical Contractor.

WORKMANSHIP AND COORDINATION
A. Make installation substantially as shown on the plans
B. Pipe and duct routing and equipment location shown on the drawings are schematic in nature. Make alterations in location of apparatus or piping as may
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1.14

1.15

1.16

1.17

1.18.

1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

may be required to conform to building construction without extra charge.
C. Equipment service clearances, per equipment manufacturers’ specifications, shall be maintained from general construction. No pipe or ductwork shall

C. Repairs and/or replacements shall be made with no cost to Owner.

be installed within these clearances. No piping, coils, or ductwork shall be installed above electrical panels, starters or switch gear, or in elevator equipment SECTION 200600 — MATERIALS AND METHODS COMMON TO FIRE PROTECTION, PLUMBING, AND MECHANICAL.

rooms.
D. Cooperate with other contractors in their installation of work.

E. The ductwork shall take precedence over all pipe work except where it is necessary to maintain an even grade or specific slope on the piping.
F. Use only experienced mechanics.

MATERIALS
A. Material and equipment shall be new, of best quality and design and free from defects. A manufacturer's nameplate affixed in a conspicuous place will
be required on each major component of equipment stating manufacturer's name, address and catalog number.

MATERIALS OF APPROVED EQUAL

A. Where items of equipment and/or materials are specifically identified herein by a manufacturer's name, model or catalog number, only such specific
items may be used in the base bid, except as hereinafter provided.

B. Unless requests for changes in base bid specifications are received and approved and noted by addendum prior to the opening of bids, the successful
contractor will be held to furnish specified item.

C. After contract is awarded, changes in specifications shall be made only as defined under "Substitution of Equipment".

SUBSTITUTION OF EQUIPMENT

A. After execution of the contract, substitution of equipment of makes other than those specifically named in the contract documents will be approved by the
Engineer only if the equipment named in the specifications cannot be delivered to the job in time to complete the work in proper sequence to work of other
contractors, due to conditions beyond control of the contractor.

B. Requests for substitutions must be accompanied by documentary proof of equality or difference in price and delivery, if any, in form of certified
quotations from suppliers of both specified and proposed equipment.

C. The Owner shall receive all benefits of the difference in cost involved in any substitution, and the contract altered by change order to credit Owner with
any savings so obtained.

SUBMITTALS

A. Contractor shall send to the Architect for approval submittals on all equipment, accessories, and components.

B. Where catalog cuts are used, mark them to indicate equipment, capacities, controls, fittings, valves, sizes, etc.

C. Reference each item to applicable specification paragraph number and plan sheet number. Reference items not appearing in base specification to
applicable alternate numbers, change order numbers, letters of authorization, etc.

D. All shop drawings shall be checked and signed by the mechanical contractor prior to submittal to the Engineer.

E. Shop drawings submitted without contractor's signature or approval and verification will not be approved. Quantities will not be checked or verified. Itis
the contractor’s responsibility to provide the proper quantities required to complete the job.

F. Portions of the work requiring a shop drawing submittal shall not begin until the shop drawing has been approved by the Engineer.

G. Submit wiring diagrams for all mechanical equipment requiring field wiring clearly showing all required connections.

H. Engineer’s acceptance of Compliance Submittals will not relieve Contractor from his responsibility for any deviations from the requirements of the
Contract Documents unless Contractor has in writing called Engineer's attention to such deviation at the time of submission and Engineer has given written
approval to the specific deviation, nor shall any acceptance by Engineer relieve Contractor from responsibility for errors or omissions in Compliance
Submittals.

CUTTING AND PATCHING

A. Notify the General Contractor in ample time, of the location of all chases, sleeves, and any other openings required in connection with the work of this
contract.

B. Cutting and patching made necessary because of failure to comply with the above shall be done by the General Contractor at the expense of the
Mechanical Contractor.

MUTILATION
A. All mutilation of finishing initiated by installation of plumbing pipes, fixtures, etc., shall be properly pointed up by the respective finishing contractor and
paid for by the Mechanical Contractor.

EXCAVATION AND BACKFILLING

A. Do all excavation required for water, gas, sewer, drainage, etc.

B. Contractor shall do all shoring and bracing necessary per OSHA requirements to perform the work and as required for safety.

C. Backfill and tamp the earth around pipes and bring to required level.

D. Fill carefully to prevent future settlement.

E. Backfill trenches under concrete floor, drive, or walks, with sand, crushed rock, or gravel, in manner to prevent future settlement. Backfilling of trenches
shall be in conformance with requirements for earthwork in the Architectural Specifications.

F. Street and alley pavement surfaces damaged must be repaired to the satisfaction of the local authorities.

TESTING

A. Furmnish testing equipment and test all piping systems under methods and conditions as specified.

B. Test for a period of not less than 12 hours in the presence of the Architect.

C. Make all necessary replacements and repair and repeat tests until the entire system is approved and satisfactory.
D. Test under pressure with liquid or gas as directed or specified.

PAINTING

A. All painting shall be done by the General Contractor.

B. Painting shall be for the following items: all piping, ductwork, frame work, and all equipment not furnished with factory finish, etc., in all exposed areas of
the building and/or as noted on the drawings. Omit painting of piping in tunnels and in concealed areas.

LABELING

A. Install mechanically engraved metal or plastic label at equipment, not less than 2-1/2 inches wide by 3/4 inch tall with letters between 1/4 inch and 1/2
inch tall. Utilize labels with pre-drilled holes and stainless steel rivets or self-tapping screws, or labels with contact-type permanent adhesive.

B. Identify all service piping which is accessible for maintenance operation with semi rigid plastic markers complete with direction of flow arrows. Each
marker must show approved color-coded background, proper color of legend, approved legend letter size and approved marker length. Use shap on or Type
SNA markers on diameters 3/4" thru 5". Use strap-on or Type STR on diameter 6" and larger. Locate pipe markers at each valve, each branch and riser
takeoff, each passage through wall or floor construction, each passage to underground and at 25 foot intervals on all horizontal pipe runs.

OPERATING INSTRUCTIONS

A. Prepare and submit to the Engineer for approval three (3) copies of operating instructions made in conjunction with Equipment Manufacturer's
representative. Instruction shall contain equipment starting sequence, interlocks, controls, switches, etc. which affect the equipment operation. Place copies
in maintenance instructions brochure.

MAINTENANCE INSTRUCTIONS
A. Prepare a brochure in triplicate covering all systems and equipment furnished and installed under this contract. Each brochure shall include certified
equipment drawings and/or catalog data as submitted, complete maintenance instructions, parts lists for each item of equipment, any special emergency
operating instructions, all equipment warranties with starting dates identified, and a list of service organizations including addresses and telephone numbers.
B. Brochures shall be bound in hard backed, three-ring binders with an index, sub-dividers and reinforced sheets.
C. Label cover with the following:

Project name and address

Section of work covered by brochure, i.e., "Plumbing Heating, Ventilation, Air Conditioning", etc.

Name and address of Architect, Engineer, Contractor.

Telephone number of Contractor including night and emergency numbers.
D. Brochures shall be submitted to the Engineer for approval and delivery to the Owner.

LOOSE EQUIPMENT
A. All keys and special wrenches furnished with the equipment shall be kept in a safe place during construction and presented to the Owner at the
completion of the project.

FINAL INSPECTION

A. Final inspection will be made upon written request from the Mechanical Contractor after the project is completed.

B. Fumish a workman familiar with this project to accompany the Engineer on final inspection and have available ladders, drop cords, and other equipment
as required to gain access to any portion of this system.

C. This contractor and his principal sub-contractors shall be represented at the inspection by a person of authority responsible to demonstrate to the
Engineer that his work conforms to the intent of the plans and specifications.

D. Extra inspections made necessary by the Mechanical Contractor's failure to comply with the conditions as set forth above shall be charged to the
contractor at the inspector's time both on the job and spent in travel between the office and the project site.

GUARANTEE

A. Guarantee all work, material and equipment for a period of one year after date of final certificate of acceptance by the Architect.

B. During the year guarantee period the mechanical contractor shall be responsible for any defects which develop in the mechanical systems. Upon
notification of a defect by the Architect he shall make immediate effort to correct it and shall notify the Architect when this work is completed.

1.1 PIPING SYSTEMS - GENERAL

Pipe for piping systems shall be cut accurately to measurements taken on the job.

Install offset connections for alignment of vertical to horizontal piping wherever required to make a true connection.

Make branch connections with offsets to provide for movement with the expansion of the piping system.

Install horizontal piping parallel to the building walls and partitions.

Do not run piping through transformer vaults or other electrical equipment spaces or above electrical gear or panels.

Valves, strainers, control valves, check valves and fittings shall be full size of the line they serve. Make change in pipe size noted on plans after last
ttlng on larger pipe. When supply pipes are larger than equipment tappings, reduce pipe size immediately prior to entry.
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1.2 PIPE AND FITTINGS
A. Each piece of pipe must be clearly labeled or stenciled with manufacturer’'s name, type of pipe and length, in accordance with ASTM standards. All
pipe must be new. Re-processed pipe which has been cleaned and re-finished due to extended yard storage will not be accepted. All pipe must be
corrosion free. Submit shop drawings on piping along with certified mill specifications. If required by Engineer, the Contractor shall submit job site pipe
samples, selected by Engineer, to the pipe manufacturer for verification of type and manufacturer. Any pipe not conforming to these specifications or not
certified by manufacturers testing of samples, will be removed and replaced at contractor's expense.
B. Mechanically Formed Tee Connections: (Optional)

1. Mechanically extracted collars shall be formed in a continuous operation consisting of drilling a pilot hole and drawing out the tube surface to forma |

collar having a height of not less than three times the thickness of the tube wall. The collaring device shall be fully adjustable as to insure proper
tolerance and complete uniformity of the joint.
2. The branch shall be notched to conform with the inner curve of the run tube and dimpled to insure penetration of the branch tube into the collar is of
sufficient depth for brazing and that the branch tube does not obstruct the flow in the main line tube.
3. Alljoints shall be brazed in accordance with the Copper Development Association Copper Tube Handbook using B-cup series filler metal.
4. Note: Soft Soldered joints will not be permitted.
5. All mechanically formed branch collars shall be listed by the National Standard Plumbing Code, B.O.C.A.,|AM.P.O., S.B.C.C,,HUD, U. S. Army
Corps of Engineers, and Underwriters Laboratory.
Polyvinyl Chloride Pipe and Fittings conform to ASTM D2665.
ABS Pipe and Fittings conform to ASTM D2661.
Cast Iron Soil Pipe and Fittings: weight in compliance with Specification; ASTM A-74 carrying the insignia of the Cast Iron Soil Pipe Institute.
Cast Iron No-hub Pipe and Fittings: conform to Standard 301 of the Cast Iron Soil Pipe Institute.
Copper tubing: seamless copper water tube conforming to ASTM Standard Specification B88.
Black or Galvanized Steel Pipe and Fittings: For pipe 2" and smaller A-120/A53 continuous weld pipe, threaded and coupled, with 150# cast iron
screwed fittings. For steel nipples close and short use extra strong weight.
| For black steel pipe 2 1/2" and larger AS3 Grade B ERW electric resistance welded pipe, beveled plain end, with ASTM A234 butt weld fittings.
Flanges for steel pipe ASA-B 16.5 flat face, 150# welding neck. For galvanized pipe 2 1/2" and larger use 150# cast iron screwed fittings.
J.  Weld in accordance with American Welding Society Code. Mitering and notching of pipe to form elbows and tees is not permitted.
K. All grooved couplings, fittings, valves, and specialties shall be the products of a single manufacturer. Grooving tools shall be of the same manufacturer
as the grooved components.
1. All castings used for couplings housings, fittings, or valve and specialty bodies shall be date stamped for quality assurance and traceability.

TOMMOO

L. PEX Plumbing Tube and Fittings: All pipe shall be high-density crosslinked polyethylene. Pipe shall conform to ASTM F876, ASTM F877 CSAB137.5,|

NSF/ANSI 14 and NSF/ANSI 61. Pipe shall be certified by PPI to standard TR-3, with applicable plumbing and mechanical code certifications and shall be
manufactured in an ISO 9001 certified production facility. All Fittings shall be third-party certified to applicable standards ASTM F877, NSF/ANSI 14,
NSF/ANSI 61 and CSA B137.5 and approved by the manufacturer's PEX piping system, with applicable plumbing and mechanical code certifications.
Where fittings are encased in concrete or buried underground, fittings shall be wrapped as per manufacturer's recommendation to protect the material.
Distribution manifolds shall be manufactured of copper and be supplied by the piping manufacturer as a proven cataloged part of the manufacturer's
system. Copper manifolds shall be manufactured from Type L copper. Manufacturers: NIBCO, Rehau, Viega, Watts, Uponor, Zurn, or pre-approved equal.

1.3 HANGERS AND SUPPORTS
A. Manufacturers: Crane - B-Line - Grinnel - Unistrut - Elcen.

B. Use strap type pipe ring hangers on pipe up thru 3" equal to Grinnel Fig. 69 or CT-69. Use standard duty clevis hangers on piping larger than 3" equal |

to Grinnel Fig. 260.

C. Use inserts or supporting members in construction above for overhead suspension. Set inserts or supporting members for hangers in form for concrete
construction. Use expansion inserts only where approved by the Architect's inspector.

D. Use heavy welded steel brackets for wall suspension. Mount brackets and wall supports on masonry walls with bolts through the wall and a suitable
steel back plate on the back of the wall.

E. Provide all surface mounted and concealed unistrut for pipe supports in all equipment rooms and above ceilings for pipe and duct mounting. Unistrut
shall all be at a minimum of heavy 12 ga., 1-5/8" construction. Contractor shall insure adequate support of each unistrut section based on the load that
section is to handle.

F. Support fire water piping independent of all other piping.

G. Size hangers on insulated pipe 3" and smaller to fit the pipe. Use copper plated hangers for copper pipe. Size hangers on insulated pipe 4" and larger
to fit the insulation, and provide pipe sleeves and high density insulation inserts as specified under "Insulation and Pipe Covering".

H. Space hangers 8'-0" on center for steel, iron, and copper pipe up to 1".

|.  Space hangers 10'-0" on center for steel, iron, and copper pipe above 1".

J. Space hangers 5'-0" on center for cast iron soil pipe.

K. Space hangers 4'-0" on center for PVC and ABS plastic piping.

L. Mount piping so that all runs are parallel and evenly spaced.

M. Except as otherwise indicated, provide factory-fabricated vertical-piping clamps complying with MSS SP-58, of one of the following types listed, selected
by Installer to suit vertical piping systems, in accordance with MSS SP-69 and manufacturer's published product information. Select size of vertical piping
clamps to exactly fit pipe size of bare pipe. Provide copper-plated clamps for copper-piping systems.

N. Two-Bolt Riser Clamps: MSS Type 8.

0. Except as otherwise indicated, provide factory-fabricated hanger-rod attachments complying with MSS SP-58, of one of the following MSS types listed, [

selected by Installer to suit horizontal-piping hangers and building attachments, in accordance with MSS SP-69 and manufacturer's published product
information. Use only one type by one manufacturer for each piping service. Select size of hanger-rod attachments to suit hanger rods. Provide copper-
plated hanger-rod attachments for copper-piping systems.

Steel Turnbuckles: MSS Type 13.

Steel Clevises: MSS Type 14.

Swivel Turbuckles: MSS Type 15.

Malleable Iron Sockets: MSS Type 16.

Steel Weldless Eye Nuts: MSS Type 17.
P. Except as otherwise indicated, provide factory-fabricated building attachments complying with MSS SP-58, of one of the following MSS types listed,

selected by Installer to suit building substrate conditions, in accordance with MSS SP-69 and manufacturer's published product information. Select size of |

building attachments to suit hanger rods. Provide copper-plated building attachments for copper-piping systems.

Concrete Inserts: MSS Type 18.

Top Beam C-Clamps: MSS Type 19.

Side Beam or Channel Clamps: MSS Type 20.

Center Beam Clamps: MSS Type 21.

C-Clamps: MSS Type 23.

Side Beam Clamps: MSS Type 27.

Malleable Beam Clamps: MSS Type 30.

Steel Brackets:

Light Duty: MSS Type 31.

Side Beam Brackets: MSS Type 34.
Q. Install hangers and supports to allow controlled movement of piping systems and to permit freedom of movement. Resting of pipe in framing or
structural members is not permitted.
R. Load Distribution: Install hangers and supports so that piping live and dead loading and stresses from movement will not be transmitted to connected
equipment.
S. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that maximum pipe deflections allowed by ANSI B31 are not
exceeded.
T. Insulated Piping: Comply with the following installation requirements:

1. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting through insulation; do not exceed pipe stresses allowed by ANSI|

B31.
2. Shields: Where low-compressive-strength insulation or vapor barriers are indicated on cold or chilled water piping, install coated protective shields.
3. Saddles: Where insulation without vapor barrier is indicated, install protection saddles.

1.4 VALVES

Provide all valves required for operation, service, and maintenance of systems and equipment, i.e. shut off valves both sides of equipment, coils, etc.
Cut off valves in general shall be ball or butterfly valves. All shut-off valves on domestic water lines 2" and smaller shall be ball valves.

Valves in air lines and throttling valves shall be globe valves.

Flow control valves shall be plug valves.

Standard valves shall have 125 psi. working steam pressure or 200 psi. for water, oil and gas.

Sweat joint valves shall be used on all copper pipe.
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G. All gate and globe valves shall be designed for repacking under pressure when fully opened, and shall be equipped with packing suitable for the intended
service. When the valve is fully opened, the back seat shall protect the packing and the stem threads from the fluid. All gate and globe valves shall have a
gland follower. The pressure-temperature rating of valves shall be not less than the design criteria applicable to all components of the system.

H. Bronze valves with the basic saturated steam rating of 125 psi or 150 psi shall have pressure containing parts of a material having at least the physical
properties of ASTM Specification B-62. Metallic seated bronze globe, angle, check and gate valves with a basic steam rating of 200 or 300 psi shall have
pressure containing parts of material conforming to ASTM Specification B-61, for temperatures to 550°F.

| Pressure containing parts of iron body valves shall be of material conforming to ASTM Specification A-126 Grade B. If the wedge in OS&Y gate valves is
fastened to the stem by threads, it shall be secured by a nickel alloy or monel pin.

J. Face-to-face and end-to-end dimensions of iron body valves shall conform to ANSI B16.10. Design, workmanship, materials, and testing shall conform to
MSS-SP-70 and MSS-SP-71 (Manufacturers Standardization Society of the Valve and Fitting Industry).

K. Stems of bronze and Iron Bodied Bronze Mounted valves shall be of ASTM-B-198 Class 13C (cast silicon brass), ASTM B-371, Alloy A (rolled silicon
brass), or other material equally resistant to dezincification.

L. Grooved end valves shall be of the same manufacturer as the adjoining couplings. Bodies shall be ductile iron conforming to ASTM Specification A-536.
M. All pressure casting shall be free of any impregnating materials.

N. Gate valves shall be of the solid wedge type, designed and manufactured in such a way that seating surfaces are prevented from contacting until near the
point of closure. Valves two inches and smaller shall be rising stem with threaded, solder, socket, or flanged end to suit service. Valves 2 1/2" and larger
shall be flanged, and unless otherwise specified all shall be OS&Y.

0. Globe valves two inches and smaller shall be threaded, flanged, solder end or socket end, to suit service. Globe valves 2 1/2 inches and larger shall be
flanged, unless otherwise specified. Where composition discs are used, the disc shall be suitable for the intended service. For steam throttling service,
composition disc valves shall be fitted with throttling nut. Metal seated globe valves shall have hardened stainless steel disc and seat ring.

P. By-pass valves shall be globe type, and these two inches and smaller at pressure reducing stations, shall be 500 Brinnel plug disc and seat ring type, or
stellite. Those 2 1/2 inches through 4 inches shall be hardened stainless steel plug disc globe valves.

Q. Unless a composition disc is specified, swing check valves two inches and smaller shall be bronze, regrinding, with seating angle 40 to 45 degrees. A
stop plug is required as a renewable stop for the hanger, unless otherwise specified. Disc and hanger shall be separate parts, and the disc shall be free to
rotate. Hanger pins shall be supported on both ends by removable side plugs.

R. Lift check valves two inches and smaller shall be bronze or forged steel, to suit the service.

S. Check valves 2 1/2 inches and larger shall be flanged, swing type, or grooved ends with spring assisted disc for vertical or horizontal installation, unless
otherwise specified.

T. Butterfly valves shall conform to MSS-SP-67. Liners and discs shall be suitable for the intended service.

U. Butterfly valves shall be grooved end or lug type suitable for dead end service. Body constructed of cast or ductile iron - heavy duty stem bushing to
absorb operator side thrust - aluminum bronze disc - 300 series stainless steel stem - EPDM seat (pressure responsive in sizes through NPS 12) - operators
with ten position lever lock for sizes 2 1/2" thru 4" - wormgear with handwheel for sizes above 4" - valve pressure rated for 150 psig at 230°F with EPDM seat
/ seals.

V. Each valve is to be given shell and seat tests by the manufacturer and will carry a permanently affixed indication that tests have been successfully
completed.

W. Ball valves two inches and smaller shall have a forged brass body with screwed pipe ends for steel pipe and sweat ends for copper pipe. Body shall be
two piece for valve assembly access to allow performance of all maintenance operations. One piece hard chrome plated brass ball or stainless steel ball with
full port flow, self-aligning and free floating between two Viton seats (300 psi) to provide positive seal in either direction. Stem shall be brass or stainless steel
and extended 1 1/4" above the valve to clear insulation and to receive molded packing brass packing nut and handle nut. Handle shall be constructed of zinc 1.16
plated steel with partial plastic coating. Valve shall be rated for 150 psig at 180°F.

X. Insofar as possible, all valves of the same type shall be of the same manufacturer. Before purchasing any valve, contractor shall submit for approval the

name of the manufacturer, the figure number which he proposes to furnish, and engineering data on each figure number, if not using those specified. The

intent of this requirement is to obtain the most suitable valve for each service. Nonstandard valves will not be considered.

1.12

1.13

1.14

1.15

1.5 JOINTS

A. Provide joints of type indicated in each piping system.

B. Fulland clean cut.

C. Ream to the full inside diameter of the pipe with all burrs removed.

D. Sweat joints in copper tubing - with 95-5 solder.

E. Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies. Ream threaded ends to remove burrs and restore full inside
diameter. Apply pipe joint compound, or pipe joint tape (Teflon) where recommended by pipe/fitting manufacturer, on male threads at each joint and tighten
joint to leave not more than 3 threads exposed.

F. Braze copper tube-and-fitting joints where indicated, in accordance with ANSI B31.

G. Solder copper tube-and-fitting joints where indicated, in accordance with recognized industry practice. Cut tube ends squarely, ream to full inside
diameter, and clean outside of tube ends and inside of fittings. Apply solder flux to joint areas of both tubes and fittings. Insert tube full depth into fitting, and
solder in manner which will draw solder full depth and circumference of joint. Wipe excess solder from joint before it hardens.

H. Grooved ends shall comply with (or similar to) AWWA C606. Install in accordance with the manufacturer’s published instructions. The gasket style and
elastomeric material (grade) shall be verified as suitable for the intended service. Gaskets shall be molded and produced by the grooved coupling
manufacturer. Grooved coupling manufacturer’s factory trained field representative shall provide on-site training for contractor’s field personnel in the proper
use of grooving tools, application of groove, and installation of grooved piping products. Factory trained representative shall periodically visit the jobsite to
ensure best practices in grooved product installation are being followed. Contractor shall remove and replace any improperly installed products.

I. Use dielectric nipples on HVAC and domestic water lines where steel and copper pipe are jointed.

J. Use brass ferrules on plumbing systems where dissimilar metals are joined.
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1.6 UNIONS

A. Unions 2" and Smaller (150 WSP - 200 WOG): Standard Weight brass to iron seat malleable iron body with screwed ends - Walworth #7712 or #7762 -
equivalent Crane or Stockham.

B. Unions 2 1/2" and Larger: (125 PSI WSP) Standard cast iron body with flanged ends - Walworth #1137 or #1537 - equivalent Crane or Stockham.

C. Unions or flanges for servicing and disconnect are not required in installations using grooved joint couplings.

D. Install wherever necessary for repair, replacement, or service of the equipment or system.

1.7 STRAINERS

A. Provide basket or "Y" type strainers with iron bodies of same size as pipe line, removable screen inserts of not less than 22 gauge brass, perforated for a
total net free area opening equal to four times the pipe area.

2" and smaller  Crane #988 1/2 - equivalent Walworth, Stockham, Paget, or Victaulic.

2 1/2" and larger Crane #989 1/2 - equivalent Walworth, Stockham, Paget, or Victaulic.
B. Use brass bodied strainers on copper pipe.

1.8 SLEEVES AND COVER PLATES

A. Install for all pipes passing through floors, walls, or partitions. Size sleeves large enough to allow for free movement of the pipes with expansion.
B. Floor sleeves: 20 gauge galvanized sheet metal flanged at the bottom and attached to the forms before concrete is poured (straighten sleeve after floor
is poured).
C. Sleeves for insulated pipe passing through walls or partitions: 24 gauge galvanized sheet metal with plaster bead set flush with the wall finish.
D. Sleeves for uncovered pipe passing through walls or partitions: Galvanized steel pipe sleeves, extending outside of the wall finish as required to attach
the cover plates.
E. Sleeves for basement walls or floors: Provide "Link-Seal" as manufactured by Thunderline Corp. or silicone pressure sealants as manufactured by
General Electric or Dow Chemical Co., field applied under the direction of the local Manufacturer's Representative.
F. Provide chrome plated brass cover plates attached to the sleeves independent of the pipe on all pipes which pass through floors, wallls, ceilings, and
partitions in finished rooms. Beaton Corbin Co. Style 2-BC for copper tube and 13-BC for standard pipe.
G. Manufacturer: Subject to compliance with requirements, provide pipe escutcheons of one of the following:

Chicago Specialty Mfg. Co.

Producers Specialty & Mfg. Corp.

Sanitary-Dash Mfg. Co.
H. Provide pipe escutcheons as specified herein with inside diameter closely fitting pipe outside diameter, or outside of pipe insulation where pipe is
insulated. Select outside diameter of escutcheon to completely cover pipe penetration hole in floors, walls, or ceilings; and pipe sleeve extension, if any.
Furnish pipe escutcheons with nickel or chrome finish for occupied areas, escutcheons not required for unoccupied areas.
|.  Pipe Escutcheons for Moist Areas: For waterproof floors, and areas where water and condensation can be expected to accumulate, provide cast brass or
sheet brass escutcheons, solid or split or split hinged.
J. Pipe Escutcheons for Dry Areas: Provide sheet steel escutcheons, solid or split hinged.
K. Install pipe escutcheons on each pipe penetration thru floors, walls, partitions, and ceilings where penetration is exposed to view; and on exterior of
building. Secure escutcheon to pipe or insulation so escutcheon covers penetration hole, and is flush with adjoining surface.

1.9 PRESSURE GAGES

1.1

A. Manufacturers: Ashcroft — Flo Fab — Miljoco — Palmer Wahl — Tel-Tru — Trerice — Watts — Weiss - Winters.

B. Capacity: Anticipated pressure to be 50% of full scale unless otherwise indicated on the plans.

C. Features: Phosphor bronze bourdon tube - 4 1/2" diameter dial of white laminated phenol with black figures and graduation lines - nylon movement in
rotary gear design - adjustable micrometer type pointer readily accessible from front of gage - black enameled cast - glass face window - tightly constructed to
be dust and moisture resistant - accuracy within 1/2 of 1% of scale range.

D. Accessories: Pressure snubber utilizing porous metal filter to damper pulsations - syphon loop (steam duty only) - 1/4" brass T handle cock.

THERMOMETERS

A. Manufacturers: Ashcroft - Miljoco — Palmer Wahl — Tel-Tru — Trerice — Weiss - Winters

B. Capacity: Full range of anticipated temperatures or as indicated on plans.

C. Features: Industrial glass thermometer - full 9" scale opening - metal scale with etched, scribed, or inlaid lines and figures vividly contrasting with

background material - red reading mercury tube - heavy rattle proof glass cover to make unit dust and moisture resistant - non-corrosive steel bulb chamber -
threaded connection - swivel and lock nut.
D. Accessories: Separable socket on all liquid or vapor sensing thermometers - union connection on all air sensing thermometers.

EQUIPMENT SUPPORTS

A. Provide each piece of equipment or apparatus suspended from ceilings or mounted above floor level with suitable structural support, platform or carrier in
accordance with best recognized practice. All such supporting or mounting means shall be furnished by respective contractor who shall arrange for their
inclusion and attachment to building structure, unless otherwise indicated on plans or herein specified. Contractors shall exercise extreme care that
structural members of building are not overloaded by such equipment. In all cases details of such hangers, platforms, and supports, together with total
weights of mounted equipment shall be approved by Architect-Engineer.

MOTORS

A. Polyphase motors: NEMA MG 1, Design B medium induction motor, premium efficient, with 1.15 service factor. Multispeed motors shall have a
separate winding for each speed. Bearings shall be regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading. Class B
temperature rise with class F insulation.

B. Polyphase motors with additional requirements: With motors used with reduced voltage and multispeed controllers, match wiring connection
requirements for controller with required motor leads. Motors used with variable frequency controllers shall have copper magnet wire windings, premium
efficient motors shall be Class B temperature rise with Class F insulation, and inverter duty motors shall be Class F temperature rise with Class H insulation.
All motors 10 HP and larger, driven by a variable frequency PWM drive shall include a factory installed maintenance free, circumferential, conductive micro
fiber or carbon brush shaft grounding ring to discharge shaft currents to ground. The conductive microfibers shall redirect shaft currents and provide a
reliable, very low impedance path from shaft to motor frame by-passing motor bearings entirely. For vertical turbine pump motors, the upper shaft shall be
provided with a coating to isolate the shaft from the bearings and the shaft grounding ring shall be installed within the motor casing. This information shall be
provided with the shop drawing submittal for verification of method of installation and to ensure they are to be supplied. Comply with NEMA MG 1 for
thermally protected motors.

C. Single phase motors: Motors larger than 1/20 HP shall be permanent-split capacitor, split phase, or capacitor start. Multispeed motors shall be variable
torque, permanent-split capacitor type. Bearings shall be prelubricated, antifriction ball bearings or sleeve bearings. Motors 1/20 HP and smaller shall be
shaded pole type. All motors shall have internal automatic thermal protection calibrated to insulation temperature rating.

MOTOR STARTERS
A. Unless specifically noted otherwise on the mechanical plans, or in the specifications, all motor starters shall be furnished and installed by the Electrical
Contractor. Refer to the Electrical Specifications for Motor Starter requirements.

V-BELT DRIVES

A. Capacity of V-Belt Drives at rated RPM shall be not less than 150 percent of motor nameplate horsepower rating.

B. V-Belt Drive combinations shall be limited to A, B, C, and fractional horsepower belts. 3V, 5V, and 8V belts and sheaves shall not be used.

C. Drives requiring single belt application shall be of the adjustable pitch type. Multiple belt drives shall be of the non-adjustable type. All fixed pitch
sheaves, including single groove fan sheaves, shall be of the bushed type. Fixed bore sheaves will not be acceptable for non-adjustable pitch sheaves.

ACCESS DOORS
A. Where valves, traps, dampers, devices or equipment of any kind is subject to service and maintenance are installed in inaccessible concealed spaces,
access doors shall be furnished by the Mechanical Contractor and installed by the General Contractor. Doors shall be 12" x 12" for handhole and 24" x 24"
for manhole where required.
B. Doors shall be:
(1) Milcor Style "K" in plastered wall or ceiling.
2) Milcor Style "M" in masonry wall.
) Doors in unfinished walls to have a rustproof prime coat finish.
) Doors in tile finished walls shall be all stainless steel with satin finish.
) Milcor Style "DW" in drywall construction.
) Fire rated doors - Milcor style as described above for various types of construction except with U.L. 1 1/2 hr. "B" label.
C. Equivalent doors as manufactured by Wade or Miami-Carey approved.
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DRIP PANS

A. Provide drip pans fabricated from corrosion-resistant sheet metal with watertight joints, and with edges turned up 2-1/2". Reinforce top, either by
structural angles or by rolling top over 1/4" steel rod. Provide hole, gasket, and flange at low point for watertight joint and 1" drain line connection.

B. Locate drip pans under piping passing within 3" horizontally of electrical equipment, and elsewhere as indicated. Hang from structure with rods and
building attachments, weld rods to sides of drip pan. Brace to prevent sagging or swaying. Connect 1" drain line to drain connection, and run to nearest
plumbing drain or elsewhere as indicated.

SECTION 200700 - INSULATION

1.1 INSULATION AND PIPE COVERING

A. Manufacturers: Johns Manville - Owens Corning - CertainTeed - Knauf.
B. Features: All completed insulation of pipe and fittings shall have the following Underwriters Laboratories Fire Hazard Classification:
Flame spread not to exceed - 25.
Fuel contributed not to exceed - 50.
Smoke developed not to exceed - 50.
C. Four (4 Ib.) density glass fiber insulation used for all pipe covering in this section shall have a maximum "K" factor of .23 at 75° F. mean temperature.
D. Prepare all exposed insulated covering for painting. Apply insulation over clean dry surface. Butt all longitudinal joints tightly together. Insulate domestic
hot and domestic cold water and condensate drains in their entirety. Rain leaders need not be insulated below grade.
E. Insulate domestic hot water supply and domestic hot water recirculating line up through 2" with 1” thick glass fiber pipe insulation. Insulate piping 2-1/2”
and larger with 1-1/2” thick insulation. Insulate domestic cold water, interior rain leaders and downspouts with 1" thick glass fiber pipe insulation. Insulate
heating and chilled water supply and return piping through 3” with 1” thick glass fiber pipe insulation and 4” or larger with 1-1/2” thick insulation. All pipe
insulation to be covered with factory applied flame retardant vapor barrier jacket. Manville Micro-Lok 850 fiberglass AP-T Plus jacket or equal.
1. Interior concealed fittings and pipe hangers shall be insulated with flexible glass fiber to a thickness equal to the adjoining pipe insulation. Finish by
spiral wrapping with white vinyl and apply a brush coat of vapor barrier mastic. Childers CP-30 or equal.
2. Interior exposed fittings shall be insulated with PVC fitting covers installed over flexible glass fiber inserts to a thickness equal to the adjoining pipe
insulation. Manville Zeston or equal. Vapor seal all joints with Childers CP-30 or equal.
F. Infinished rooms or areas where insulated pipes are subject to abuse, additionally finish with .032 embossed aluminum jacketing or 30 mil PVC jacketing
for a distance of not less than 9 ft. up from finished floor or to finished ceiling level.
G. Provide high density inserts at hanger locations between the pipe and pipe shield for pipe sizes 4" and larger. Maintain a continuous vapor barrier
through the hangers and match the jacketing of adjoining pipe insulation.
H. Outdoor Piping (exposed to weather): Use the same insulation for interior exposed pipes carrying the same product and add: a jacket of .032 embossed
aluminum with factory applies vapor barrier. Finish fittings with Foster Sealfas G-P-M 35-00 reinforced with Foster Mast-a-Fab.
. Insulate refrigerant suction lines with 1” thick and condensate drain lines with 1/2" thick Armstrong AP Armaflex, applied in strict accordance with
manufacturer's instruction. Finish all exposed piping with two coats of white Armstrong Armaflex finish. Manville Aerotube or Owens-Corning O.C. flexible
tubing approved equal.

1.2 EQUIPMENT

A. Insulate roof drain sumps, with Armstrong Armaflex Il sheet insulation 1/2” thick. Apply in accordance with manufacturers recommendations.
B. Prepare all exposed insulated covering for painting. Apply insulation over clean dry surface. Butt all longitudinal joints tightly together.

1.3 DUCT LINER (INTERNAL)

A. Manufacturers: Johns Manville — Owens Corning - CertainTeed - Knauf.

B. Insulate internally low velocity rectangular supply air ducts with 1" thick and rectangular return air ducts with 1/2" thick Type | liner per ASTM C 1071.
Ductwork routed in unconditioned building spaces shall have 1-1/2” thick liner. The liner shall have a NRC not less than 0.45 as tested per ASTM C423, with
a minimum density of 2 pounds per Cu. ft. and a maximum “K” factor of 0.26 at 75°F mean temperature. The liner air stream surface coating shall contain an
EPA registered, anti-microbial agent.

C. Apply with coated side to air stream in cut to fit pieces fastened to interiors of duct with adhesive. Coat all exposed edges with adhesive.

D. Adhere liner to interior sides of duct with minimum 50% coverage of fire retardant adhesive.

E. Use mechanical fastening of Graham Welded pins, or Stick-Klips on maximum 16" centers at top sections when width exceeds 12" and on sides when
height exceeds 24"

F. Apply a brush width of Foster's Fire Retardant Coating over all joints, visible cut edges, and leading edges of insulation to prevent fiber erosion.

G. DUCT SIZES ON DRAWINGS ARE FOR DIMENSIONS INSIDE OF LINING AND SHEET METAL SIZE SHALL BE INCREASED ACCORDINGLY.
Adhesives shall be approved and listed by Underwriters Laboratory and shall bear the U. L. Label.

H. Manufacturers shall print density and thickness on face of duct liner.

|. - Duct liner shall have an Underwriters Laboratories fire hazard rating with a flame spread not to exceed 25 and fuel contributed and smoke developed
ratings not to exceed 50.

J. All ductwork exposed to weather to be insulated internally with 2" glass fiber liner with the same properties and applied in the same manner as liner in
interior ductwork. Duct sizes on drawings are for dimensions inside of lining therefore sheet sizes shall be increased accordingly.

1.4 DUCT INSULATION (EXTERNAL)

A. Manufacturers: Johns Manville - CertainTeed - Owens Corning - Knauf.
B. Insulate externally all concealed round ducts and rectangular outdoor air ducts with .75 pound minimum density fiberglass ductwrap with a Foil-scrim
Kraft vapor barrier applied with outward-clinching staples. The insulation is to have a minimum installed R-value of 4.2 for 1-1/2” thick insulation and 5.6 for

2” thick insulation when compressed 25%. Duct wrap thickness shall be 1-1/2” for supply and return ductwork located with-in the conditioned building
space. Thickness shall be 2” for supply and return ductwork located with-in unconditioned building space and for all outdoor air ductwork.

C. Insulate externally all exposed rectangular outdoor air duct with 1-1/2” thick, 3 pound density board insulation with FAK facing and a maximum “K”
Factor of 0.24 at 75°F mean temperature. Apply over Insul-Anchors and secure with self-locking washers. Tape all joints and washers with 3” wide FSK
tape to match the facing of the insulation.

D. The duct insulation shall have Underwriters Laboratories flame spread rating not to exceed 25 - fuel contributed rating not to exceed 50 - smoke
developed rating not to exceed 50.

E. Insulation shall be continuous through partitions, coils, etc. Insulate fire damper sleeves to partitions.

F. Insulate kitchen grease ductwork with two layers of 1-1/2” thick “firemaster” or equal inorganic blanket encapsulated with scrim reinforced foil. Wrap
duct with insulation per UL listing. Overlap seams by 3” and attach insulation using steel banding or by welded pins and clips.

G. Ductwork located exterior to the building shall have 1” duct liner insulation and 2” external rigid glass board insulation with vapor retarder jacket. Cover
with membrane duct jacket and aluminum jacket. Caulk all seams.

SECTION 210500 - FIRE PROTECTION

1.1 GENERAL REQUIREMENTS
A. Scope of the Work: The work shall include, but is not necessarily limited to the Sprinkler Systems and any appurtenances common to the systems,
generally consisting of pipe, fittings, valves, hangers, covering, painting, cleaning, testing and such other work as is necessary and specified or shown on
the drawings. All areas are to be classed "ordinary hazard" unless otherwise noted. Work shall be done by Licensed Sprinkler Contractor.
B. Shop Drawings: This Contractor shall submit complete sprinkler system working plans showing sprinkler head locations, all piping locations and sizes,
valves, alarms, fire department connections etc., as set forth in National Fire Code 13. Shop drawings shall be sealed by a Licensed Fire Protection

Engineer in the State that the project is located. Shop drawings shall be submitted to the City Code Enforcement Authority and the Local Fire Department. [

After review by the Local Code Enforcement Authority, the Contractor will make any changes and/or additions to the plan and system which the City Code
Enforcement Authority or Fire Department deem necessary. Submit final approved plans to Owners Representative.

C. Piping systems shall be hydraulically designed per NFPA-13. Calculations for hydraulic designed system shall be submitted with shop drawings.

D. Regulations and Permits: All work under this section of the specifications shall comply with all laws, ordinances, rules and regulations of the local
authorities having jurisdiction and fire protection layout according to NFPA, Pamphlet #13 and the associated Factory Mutual’'s approval and shall be
subject to the inspection and approval of the authorities having jurisdiction not withstanding anything in this specification to the contrary. The Contractor for
the work, under this Division of the specifications, shall obtain and pay for all permits required to initiate and complete the work under this contract.

E. Approval: The sprinkler system shop drawings shall be approved by the Local Fire Department and the insuring agency, or as required by the insuring
agency before work shall begin on any part of the systems.

F. Fire Protection Equipment Guaranteed: All equipment and components furnished under this specification shall be guaranteed for a period of one (1)
year from the date of acceptance. Failures of any part of the guaranteed equipment during the guarantee period shall be promptly replaced with new parts
by and at the expense of the Contractor.

1.2 SYSTEM DESCRIPTION
A. Wet Pipe: System with automatic sprinklers attached to piping system containing water and connected to water supply so that water discharges
immediately from sprinklers when they are opened by fire. A wet pipe system shall be utilized at all areas, unless noted otherwise.

1.3 PIPE APPLICATIONS
A. Wet pipe sprinkler system piping 2" and smaller shall be one of the following:
1. Standard weight ASTM A53/A53M, Type E, Grade B black steel pipe with threaded ends, gray iron threaded fittings, and threaded joints.
2. Standard weight ASTM A53/A53M, Type E, Grade B black steel pipe with plain ends, steel welded fittings, and welded joints.
3. Thinwall ASTM A135 Schedule 10 black steel pipe with plain ends, welded fittings, and welded joints.
B. Wet pipe sprinkler system piping 2-1/2” and larger shall be one of the following:
1. Standard weight ASTM A53/A53M, Type E, Grade B black steel pipe with cut or roll grooved ends, uncoated grooved end fittings for steel piping,
grooved end pipe couplings for steel piping, and grooved joints.
a. In applicable sizes, fittings shall be short pattern with flow equal to standard pattern fittings.
b. Couplings:
1) Rigid Type: Housings cast with offsetting, angle-pattern, bolt pads to provide system rigidity and support and hanging in accordance with
NFPA-13.
2) Flexible Type: For use in locations where vibration attenuation and stress relief are required.
2. Standard weight ASTM A53/A53M, Type E, Grade B black steel pipe with plain ends, steel welded fittings, and welded joints.
3. Thinwall ASTM A135 Schedule 10 black steel pipe with roll grooved ends, uncoated grooved end fittings for steel piping, grooved end pipe
couplings for steel piping, and grooved joints.
4. Thinwall ASTM A135 Schedule 10 black steel pipe with plain ends, welded fittings, and welded joints.
C. Schedule 80 CPVC pipe and fittings, and solvent welded joints, maybe be used for light hazard and residential occupancies. CPVC pipe shall be
ASTM F 442/F 442M and UL 1821, SDR 13.5, for 175 psig rated pressure. Include “Listed” and “CPVC Sprinkler Fitting” markings.

1.4 AUTOMATIC SPRINKLERS AND COMPONENTS
A. Sprinklers should be installed in accordance with the latest published standards of the National Fire Protection Association, Factory Mutual, Fire Offices'
Committee, governmental agencies, or similar organizations and to meet local codes and ordinances.
B. Sprinkler Heads: Type and style as indicated or required by the application. Unless otherwise indicated, provide heads with nominal 1/2 inch discharge
orifice, for "Ordinary" temperature range. 165 deg. F temperature rating.
1. Rough brass upright, pendant, or pendant sidewall type heads shall be used in exposed areas without finished ceilings.
2. White painted type heads and white coverplate shall be used in all gyp board ceilings and soffits, plaster ceilings, and lay-in acoustical tile ceilings.
3. Sprinkler heads shall be located in straight line pattern parallel and/or perpendicular to walls of room. Provide additional heads over and above the required
quantities for symmetrical installation with regard to lights, structural and aesthetic elements. Particular attention shall be exercised with regard to head locations in
all gyp board soffits, ceilings and aesthetic elements. Where lay-in ceiling tile occurs, sprinkler heads shall be located in the exact center of the tile.
4. Furnish wall-mounted steel cabinet with hinged cover, and with space for minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers
required by NFPA 13 and sprinkler wrench. Include sprinklers and wrench for each type of sprinkler used on Project.
5. Inlieu of rigid pipe offsets or return bends for sprinkler drops, flexible stainless steel sprinkler kits may be used to locate sprinklers as required by final finished
ceiling tiles and walls. The drop system shall consist of a braided type 304 stainless steel flexible tube, zinc plated steel Male threaded nipple or groove style
coupling for connection to branch-line piping, and a zinc plated steel reducer with a female thread for connection to the sprinkler head.
C. Alarm Devices: Vane type waterflow detector, rated to 250 psig and designed for horizontal or vertical installation — supervisory switches — electric
alarm bell.
D. Fire Department Connection: Wall Type or Sidewalk Siamese Connection per Drawings - polished cast brass, angle body, two way, siamese
connection. Connection sizes shall be 4 inch outlet and two 2-1/2 inch female inlets, having threads, conforming to Local Fire Department. Each inlet shall
have a clapper valve, and plug and chain.
1. At the low point near each fire department connection, install a 90-degree elbow with drain connection to allow for localized system drainage to
prevent freezing.
E. Backflow Preventer: Double check detector assembly or other AHJ-approved device shall be located where the water enters the building.
F. Air Compressor: Provide air compressor with ASME tank to maintain charge and dry pipe pressurization. Provide air maintenance device for dry pipe
system. Provide flexible connection on all piping connected to air compressor. Compressor shall have automatic start/stop from pressure switch, and shall
have relief valve, belt guard, and integral air filter. Provide refrigerated air dryer for each air compressor.

SECTION 220400 - PLUMBING

1.1 WATER SERVICE
A. Install underground service pipe from main to building wall in accordance with requirements of the Water Department, including required cut off valves
and service box.
B. Install underground with a minimum coverage of 3'-6". Verify frost line depth with project location.
C. Connect through building wall or floor in pipe sleeve 1" larger than pipe and link seal or silicone pressure sealant.
D. Service piping 3" and smaller: Type K copper pipe, or plastic PE pipe with molded or heat fusion fittings per local code and water department
requirements.
E. Service piping 4" to 6" Ductile iron water pipe with mechanical joints, or PVC AWWA Class 150 pipe with fabricated or molded fittings and gasketed
joints per local code and water department requirements.

1.2 DOMESTIC WATER PIPING
A. Pitch all piping to low points and provide with a valved drain connection.
B. Pitch hot water piping to vent at high points or top fixture connections and provide an air vent valve connected to a drain at high point not vented by a
fixture.
C. Provide air compression chambers equal to 12 pipe diameters, 18" minimum, on all water supply connections to fixtures and equipment.
D. Domestic hot, cold and recirculated water pipe: Below grade use Type "K" hard drawn copper tube with wrought fittings. Above grade use Type "L"
hard drawn copper tube with wrought fittings. Below concrete floors within the building use soft annealed Type "K" copper tubing with wrought fittings.
E. Testunder 130 psi hydrostatic pressure.
F. Contractor’s option to utilize PEX tube and fittings. PEX tube and fittings shall meet the material requirements of this specification and shall be
approved for use in potable domestic water systems for underground or aboveground use.

1.3 CLEANING AND TREATING DOMESTIC WATER SYSTEM
A. Sterilize domestic hot and cold water systems to meet State Board of Health requirements. Prior to treatment flush the system of all dirt and foreign
matter, then fill with water treated with 50 ppm of chlorine. Open all valves and faucets several times during the flushing and treatment filling processes.
Leave treated water in the systems for 24 hours. Test the chlorine content at the end of this period and if exceeding 10 ppm, flush the system; if less than
10 ppm, repeat the sterilization process. After sterilization, flush the systems with clean water until the chlorine content is no greater than 0.1 ppm. After
sterilization, obtain State Board of Health approval on samples of water taken from the systems or repeat the sterilization process until approval is obtained.
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B. In addition to sterilization testing, samples shall be collected at the city supply and at all tap locations for testing of lead content to ensure compliance
with EPA regulations for:

A maximum contaminant level or 5 ppb for drinking water for water supplied by the distributor.

A maximum average 10 ppb lead concentration at the user's tap.

1.4 SOIL AND WASTE PIPING

A. A. Grade all waste piping less than 4" in diameter at a uniform fall of not less than 1/4" per foot. Grade piping 4" diameter and greater 1/8" per foot with 1.15

approval of Administrative Authority.

B. Install cleanouts at the base of all vertical stacks, changes in direction, where necessary for easy cleaning, and as indicated on the plans.

C. Size cleanouts the full size of the pipe.

D. Branch connections and changes in direction made with 45 degree "Y" fittings or long sweep ells, except only that sanitary tees or short sweep ells may
be used on vertical stacks and closet connections.

E. Provide means for expansion in vertical stacks to roof.

F. Extend vent stacks full size through the roof.

G. Install vent connections on all fixtures, traps, and equipment connected to the soil and waste system and extend vertical not less than 3'-6" above the
floor line before connecting to any horizontal run.

H. Conceal vent lines within the building and extend one foot above roof line.

| Use standard cast iron soil pipe and fittings with No-Hub joints for waste pipe within the building, and TY-Seal joints under the building, and to a point
5-0" outside the building.

J. Use Schedule 40 PVC/ABS-DWV plastic pipe with solvent welded fittings for waste pipe within the building and to a point 5™-0” outside the building.
K. Test soil, waste, and vent piping systems with 10 ft. water column.

1.5 SEWER PIPING

Extend from a point 5-0" outside building to main sewer.

Provide cleanouts at each change in direction of over 45 degrees and not over 100'-0" apart.

Cleanouts shall be 4" cast iron with a brass screw plug set 6" below finished grade and furnished with a cast iron meter box cover.
Install pipe on firm, solid earth for entire length.

Lay pipe in a straight line with grade uniformly at not less than 12-1/2" per 100'".

Close open ends of pipe with stopper when pipe laying is not in progress.

Use Schedule 40 ABS-PVC/DWV pipe with solvent welded DWV drainage fittings.
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1.6 VENT PIPING
A. Use cast iron pipe with no-hub joints.
B. Schedule 40 PVC/ABS-DWV plastic pipe with solvent welded fittings will be allowed only in ducted return applications. Plastic pipe is not allowed in
return air plenums.

1.7 FLASHING
A. Flash plumbing vents through roof with sheet lead extending 12" in all directions from the pipe and a piece of lead solil pipe extending from the roof line
up to 2" above the top of, and turned down 1" inside, the vent pipe.
B. Use sheet lead weighing 4 pounds per square foot.
C. Ifroofing is single ply, flash plumbing vents as required by Roofing Manufacturer.

1.8 TRAPS
A. Provide traps required, including traps not furnished in combination with the fixtures and equipment.
B. Separately trap all fixtures with waste connections with a water sealed trap placed as close to the fixture as possible.
C. Provide deep seal traps at floor drains, condensate drain boxes, and where shown on the plans.
D. Allexposed traps in finished areas shall be of chromium plated cast brass.

1.9 CLEANOUTS
A. Manufacturers: Wade - Zurn - Josam - J. R. Smith - MIFAB.
B. For the purpose of identification only, one manufacturer's numbers shall be used throughout the cleanout schedule. Accessible cleanouts shall be
installed as required to clean all horizontal waste lines at no greater than 100 ft. intervals. Plumbing Superintendent on the job shall mark in Red on Blue
Line Drawings desired locations and install only following approval of these locations by the Architects Inspector.
C. Cleanouts in Floors:

1. Finished Floor Cleanout - Wade W-6000 Adjustable cleanout with nickel bronze scoriated top and removable threaded bronze or ABS plug. Ty-Seal

outlet.
2. Concrete Floors (Light Duty) - Wade W-6000-Z Adjustable cleanout with Cast iron scoriated top, removable threaded bronze or ABS plug and Ty-
Seal outlet.
3. Concrete Floors (Heavy Duty) - Wade W-6000-Z-X Adjustable cleanout with heavy ductile iron grate, scoriated top, and removable threaded bronze
or ABS plug, Ty-Seal outlet.
4. Vinyl or Asphalt Tile Floor - Wade W-6000-TS Adjustable cleanout with square, nickel bronze top, recessed for tile, with removable threaded bronze
or ABS plug, Ty-Seal outlet.
5. Cleanout in Carpet - Wade W-6000-CM Adjustable cleanout with satin bronze top with carpet marker and removable threaded bronze or ABS plug
and Ty-Seal outlet.
6. Terrazzo Finished Floors - Wade W-6000-U Adjustable cleanout with nickel bronze top, recessed for terrazzo and removable threaded bronze or
ABS plug and Ty-Seal outlet.
7. Ceramic or Quarry Tile Floor - Wade W-6000-S Adjustable cleanout with square, nickel bronze top, with removable threaded bronze or ABS plug,
Ty-Seal outlet.
8. Wall Cleanouts - Wade W-8480-R bronze plug with round stainless steel access cover and screw.
D. Accessories: Clamping collar (where water seepage is possible through hydrostatic pressure).
1.10 DRAINS
A. Manufacturers: Wade - Zurn - Josam - J. R. Smith - MIFAB.
B. For the purpose of identification only, one manufacturer's numbers shall be used throughout the drain schedule.
C. Floor Drains:
1. General Floor Drain - Wade W-1100 ClI floor drain with seepage flange, and round nickel bronze strainer. 2" outlet with 5" strainer - 3" outlet with 6"
strainer - 4" outlet with 8" strainer.
2. To Accept Drip - Wade W-1100-EF4 ClI floor drain w/seepage flange, adj. round 7" NB strainer and 4" NB funnel.
3. Heavy Duty Drain - Wade W-1210 CI heavy duty floor drain with medium sump, seepage flange, and heavy duty 12" diameter cast iron grate.
4. Linoleum, Asphalt Tile Floors - Wade W-1100-F Cl floor drain w/seepage flange and round nickel bronze raised lip adjustable strainer.
5. Quarry, Ceramic, Terrazzo Tile Floors - Wade W-1100-G Cl floor drain w/seepage flange and square nickel bronze strainer. 2" and 3" outlets to
have 5" square strainer - 4" outlets to have 6" square strainer.
6. "AD" Area Drains - Wade W-2370-8 Square, 12" diameter cast iron hopper drain with heavy cast iron grate and secondary strainer.
7. "FS" Floor Sinks - Wade W-9140 Cl floor sink with 12" x 12" x 8" body, acid resisting ARE interior, aluminum sediment bucket, and square nickel
brass secured grate.
D. Accessories: Cast iron soil-P-trap, deep seal. Backwater valves on all drains installed below grade as required.
1.11  GAS SERVICE
A. Provide underground gas service as shown on the Site Plan, terminating as directed at property line.
B. Meter and regulator will be installed by the Gas Company, but this Contractor shall rough-in piping as directed and install cut off valves as required.
C. Underground piping Republic X-Tru-Coat plastic coated steel pipe with welded joints wrapped with X-Tru-Tape in conformance with manufacturer's
instructions.
D. Underground piping shall be PE-2406 plastic gas piping with heat fusion or compression fittings with built-in stiffeners and conforming to ASTM-
D2513-73 or D2517-73. Install per manufacturer's instructions. Bury with #18 copper tracer wire per code.

E. The Gas Company will provide the insulating connection on the outlet side of the meter for the service line. The Mechanical Contractor shall bring piping

above grade, valve, and enter building. Use a flanged plug valve with an insulating flange gasket and plastic sleeves for the bolts of the flanged joints.
1.12 GASPIPING
Standard black steel piping with welded fittings for piping 2 1/2" and larger. Standard threaded fittings for 2" and smaller.
Test under 30 psi. air pressure.
Install gas cock external to the building, on each gas line entering the building and at each piece of equipment served.
Gas Cocks 2 Inch and Smaller: 150 psi WOG, bronze body, straightaway pattern, square head, threaded ends.
Gas Cocks 2-1/2 Inch and Larger: MS SP-78; 175 psi, lubricated plug type, semi-steel body, single gland, wrench operated, flanged ends.
Install a dirt leg and union for a rigid connection to each gas appliance unless noted otherwise on drawings.

mTmo o w >

1.13 GAS PRESSURE REGULATORS

A. ANSI Z21.18 or ANSI Z21.18a, single stage, steel jacketed, corrosion-resistant pressure regulators. Include atmospheric vent, elevation compensator,
with threaded ends for 2" and smaller and flanged ends for 2 1/2” and larger. Regulator pressure ratings, inlet and outlet pressures, and flow volume in
standard cubic feet per hour are as indicated.

1.14 ELECTRIC DOMESTIC TANK WATER HEATER

A. Manufacturers: A.O. Smith - Lochinvar - Rheem - State
B. Capacity: As scheduled on the plans.

C. Features: Tank listed by Underwriters Laboratories - glass lining permanently bonded to heavy steel tank - 3 year warranty on tanks from 20 gallon to

120 gallon storage - tank constructed and guaranteed to 150 psi. working pressure — immersion type heating elements - magnesium anode rod - factory
insulated - ASME construction on units above 58 KW or over 120 gallon storage — steel jacket with enameled finish — adjustable thermostat.

D. Pressure/temperature relief valve with ASME label, extend tell-tale line from relief valve to the nearest floor drain.

E. Domestic water expansion tank: Amtrol, Bell and Gossett, A.O. Smith, State, Taco, or equal. Steel, pressure rated tank constructed with welded joints
and factory-installed butyl-rubber diaphragm. Include air precharge to minimum system operating pressure at tank.

BACKFLOW PREVENTERS

A. Manufacturer: Febco - Ames Co. — Conbraco Industries — Watts - Zumn

B. Provide double check valve assembly or reduced pressure zone (RPZ) backflow preventers as indicated on drawings consisting of assembly including
shutoff valves on inlet and outlet. RPZ assemblies shall also contain a strainer on inlet. Backflow preventers shall include test cocks. RPZ assemblies
contain a pressure-differential relief valve located between 2 positive seating check valves. Construct in accordance with ASSE Standard 1013 as
applicable.

C. Install where shown on plans and where required by Local Plumbing Code. Locate in same room as equipment being protected. Provide funnel for
RPZ valves and pipe relief outlet to nearest floor drain or building exterior.

D. Install a thermal expansion tank in the supply line between the backflow preventer and the water heater if backflow preventer is located on water service.

116 WATER HAMMER ARRESTERS

A. Manufacturer: PPP Inc. - Smith (Jay R.) Mfg. Co. - Tyler Pipe - Zurn Industries, Inc. - Sioux Chief Mfg. Co. — Watts Drainage Products

B. Provide piston type, copper tube casing; tested and certified in accordance with PDI Standard WH-201. Install in upright position. PDI Sizes A through F.
1.17  CONDENSATE DRAIN PIPING (COOLING COIL DRIP)

A. Type M copper pipe with sweat drainage fittings, galvanized steel pipe with screwed drainage fittings or Schedule 40 PVC/ABS-DWV plastic pipe with
solvent welded fittings.

B. Pitch all horizontal lines to drain at a minimum fall of 1” per 10 feet of run.

C. Provide air trap at each equipment connection.

SECTION 224000 - PLUMBING FIXTURES AND TRIM

1.1 PLUMBING FIXTURES - GENERAL
A. All fixtures shall be furnished complete with trim. All exposed trim shall be chrome plated brass. China fixtures shall be of the best grade vitreous ware
without pit holes or blemishes and the outlines shall be generally true. The Architect reserves the right to reject any pieces which, in his opinion are faulty.
B. Allfixtures shall be set true and level with solid backing behind lavatory supports. Nipples through the wall to the fixture connection shall be brass and
all necessary supports for the fixtures shall be installed before the wall is finished. All fixtures fitting against walls shall have ground backs. All fixtures shall
be cleaned before setting, and the installation shall be left ready for use.
C. Allfixtures indicated to be installed for handicap accessibility to be installed per ADA Guidelines. Insulate hot water and drain piping at accessible sinks
with pre-manufactured insulating covers.
D. Fixtures indicated on the plans by a "P" number must be set and all plumbing connections required for its function installed.

1.2 PLUMBING FIXTURE SCHEDULE

China Fixture Manufacturers: American Standard - Toto - Kohler — Eljer — Zumn - Sloan.

Faucet Manufacturers: Delta — Kohler — Chicago Faucets — American Standard - Zurn - Sloan.

Carrier Manufacturers: Zurn - Josam - Wade - J. R. Smith. Specific carriers shall be submitted for approval with fixture shop drawings.

Water Closet Seat Manufacturers: Church - Olsonite - Beneke.

Flush Valve Manufacturers: Sloan — Zurn - Toto.

. Service Stops: All lavatories, sinks, and tank type closets unless otherwise specified shall be provided with chrome plated loose key quarter-turn stops
and flexible risers.
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SECTION 230593 - AIR TEST AND BALANCE

1.1 SCOPE

A. The Mechanical Contractor shall procure the services of a pre-approved Independent Air Balancing Agency to test air moving equipment and air
distribution and exhaust systems and to supervise the balance and adjustment of these systems. The mechanical contractor shall provide workmen of the
proper trade to make adjustments to the systems as determined by the Engineer. The Contractor shall provide access as required, including any necessary
scaffolding, and shall cooperate with testing laboratory personnel. All instruments used in this work shall be accurately calibrated and maintained in good
working order. If requested the tests shall be conducted in the presence of the Mechanical Engineer responsible for the project and/or his representative.
Air balance and testing shall not begin until the system has been completed and is in full working order. The Contractor shall put all heating, ventilating, and
air conditioning systems and equipment into full operation 24 hours prior to the onset of testing and balancing and shall continue the operation of same
during each working day until the completion of all test and balance work. The Contractor shall award the test and balance contract upon receipt of his
contract to proceed with the air conditioning installation, to allow the Air Balance and Testing Engineer to schedule his work in cooperation with other trades
involved and comply with completion date. Upon completion of the air conditioning system installation, the Air Balance and Testing Engineer shall perform
the following tests, supervise adjustments and system modifications, and compile the test data as required for evaluation and approval.
B. In addition to procuring the services of an air balancing engineer as hereinafter specified the mechanical contractor shall:

1. Clean air filters, ductwork, coils, fans, etc. in the air system to remove all construction dust and debris.

2. Start, lubricate and balance all fans. Change and/or adjust drive pulleys on fans to give required capacity.

3. Supply and install all balancing dampers as required for final balancing as determined by the balancing engineer.

4. Furnish workmen familiar with this project and of the proper trade to assist the balancing engineer in the air and water balancing. Also make

available subject to request by the balancing engineer trained servicemen of the control and equipment suppliers to assist as needed during the testing

of their portion of the project.

5. Fumish plans, operating manuals, and shop drawings of all equipment installed for use by the Air and Water Balancing Agency.

6. Have all systems in full operation a minimum of 24 hours before Balancing Engineer arrives on job.

1.2 AIR SYSTEM TEST AND BALANCE PROCEDURE

A. Procedure:

1. Bring all fans to design RPM.

Bring air volume in each air handling system to the design air volume using pitot tube transverse method.
Test and record fan motor data.
Bring air diffusers and registers to design CFM.
Make recommendations for system modifications and adjustments required to facilitate proper system balancing as determined by preceding test.
Retest and readjust all system segments affected by system modifications.

2

1.3 DATA FILE
A. Prepare complete data file on all equipment and devices tested indicating name plate data, design requirements and final operating conditions. Submit
six (6) copies of the final balance report to be distributed as follows:
Mechanical Contractor - 1 copy
Architect - 1 copy
Engineering - 1 copy
B. Remaining three (3) copies to be included in the operation and maintenance manuals presented to the Owner.

1.4 INSTRUCTION
A. Atthe completion of the balancing, review the operating and maintenance brochures as supplied by the Mechanical Contractor supplement these
instructions as determined through balancing experience. Meet with owners personnel to review proper operating procedures.
B. Warranty that the system is set in accordance with values as established by the plans and specifications.

SECTION 230800 - AIR DISTRIBUTION

1.1 SHEET METAL DUCT WORK CONSTRUCTION - LOW PRESSURE
A. The work under this heading includes all sheet metal work as required to complete supply and exhaust systems including ducts, housings, ventilating
hoods, exhaust hoods, louvers, dampers, grilles, diffusers, registers, access doors, access panels, etc.
B. Duct material shall be galvanized steel unless noted otherwise on the drawings.
C. Make ductwork and installation in conformance with the applicable local Mechanical Code and Sheet Metal and Air Conditioning Contractors National
Association, Inc. (SMACNA) HVAC Duct Construction Standards (Latest Edition) amended as follows:
1. Minimum Duct Class 2" S.P., Seal Class B.
2. Seal all transverse joints, fittings, connections, and seams with Hardcast DT tape and FTA adhesive, Hardcast AFG-1402 “Foil-Grip” applied per
manufacturers instructions, or brushed-on liquid based joint and seam sealant.
3. Make all branch connections with 45° entry clinch collar.
4. Round branch duct take-offs shall be high efficiency takeoffs (HETO), made with 45° entry clinched collar and rectangular to round transition. If
damper is provided with HETO, it shall meet the requirements of the manual balance damper section below.
D. Use square type elbows with turning vanes for changes in direction and fittings for branch ducts. Radius elbows may also be used for duct changes in
direction, refer to drawings.
E. Offset ducts to clear pipes and obstructions.
F. Patch all duct holes air tight after installation.
G. All'round ductwork shall be a minimum of 26 gauge sheet metal or heavier as required by SMACNA and the Mechanical Code.

1.2 FLEXIBLE CONNECTIONS
A. Duct connections to fans and where noted elsewhere on plans, shall be sound and vibration isolation flexible connections made with fire resistant,
water proof heavy glass fabric with double coating of neoprene as manufactured by Ventfabrics, Inc., Ductmate Industries, Inc., Duro Dyne, Inc., or Ward
Industries, Inc. Connections shall be not less than 4" long, shall have suitable metal collar frame at each end and shall be made with at least one inch slack
in material to prevent transmission of vibration.

1.3 FLEXIBLE DUCTS

A. Flexible ducts - Thermaflex Type MKE or equivalent by Flexmaster USA, McGill Airflow, or Ward Industries, meeting amended code standards of NFPA|

and NEFU Pamphlet 90A with U.L. Fire rating of not over 25 flame spread and a developed smoke rating of not over 50. U.L. Standard 181 Class 1 woven
and coated fiberglass supported by heliacally wound spring steel wire. 1” fibrous glass insulation. Aluminized vapor barrier film. Pressure rating of 10 inch
wg positive and 2 inch wg negative. A maximum of six feet of flexible duct may be used for each connection to supply diffusers only, only above accessible
ceilings.

B. Accessories: Strap clamps with stainless steel band and cadmium plated hex screw to tighten band with worm-gear action.

C. Installation: Duct connections to collars shall be made in accordance with the duct manufacturer's recommendations.

1.4 GRILLES, REGISTERS, AND DIFFUSERS
A. Manufacturers: Carnes - Titus - Air Guide - Krueger - Price - Nailor.
B. Capacity: As indicated on drawings.
C. Accessories: As scheduled on the drawings for finish, opposed blade dampers, borders, directional vanes, etc.

1.5 MANUAL VOLUME DAMPERS (UNDER 1500 FPM)
A. Manufacturers: Air Balance Inc. - Cesco - Ruskin - Carnes - Nailor — Greenheck — Pottorff — Metalaire — American Warming and Ventilating -
Flexmaster USA — McGill Airflow.
B. Features: 20 gauge min. galvanized steel blades - 20 gauge min. galvanized steel frame with blade stops - noncorrosive bearings (Oilite or Nylon) -
rectangular dampers to have blade linkage concealed in frame - full width 3/8” minimum square cadmium plated steel axle shaft extending through frame -
manual locking quadrant bracketed 1-1/2” minimum from frame to allow for insulation.
C. Single blade dampers may be used for duct sizes of 12" high x 36" wide and less. Sizes greater than 12" high or 36" wide shall be multiple opposed
blade dampers.

1.6 LOUVERS
A. Manufacturers: Ruskin ELM6375DX or equal as manufactured by Louvers and Dampers - Industrial Louvers - Greenheck — Nailor — Pottorff —
American Warming or approved equal..
B. Extruded aluminum construction with flattened 3/4" aluminum bird screen. Combustion air louvers shall have 1/4” mesh aluminum screen. Drainable
blade construction with integral downspouts and caulking slots.
C. Kynar finish - color to be selected by the Architect.
D. Setin openings, caulk and connect the ductwork where applicable.

1.7 EXHAUST FANS
A. Manufacturers: PennBarry — Cook — Greenheck — Acme - Twin City - Carnes.
B. Capacity: As scheduled on the drawings.

C. Features: All fans bear seal of ratings certified by A.M.C.A. - adjustable sheave belt drive or variable speed direct drive as scheduled on plans — factory |

roof curbs shall be galvanized steel with 1-1/2” thick fiberglass insulation and wood nailer, sized to suit fan base and sloped as necessary for roof — utility
set fans shall have epoxy coated finish unless noted otherwise on plans.

D. Accessories: As scheduled on drawings. Roof curb, vent cap, rotary belt tensioner, variable speed control, vibration isolation hangers, birdscreen,
disconnect switch, backdraft damper as applicable.

1.9 HIGH EFFICIENCY FURNACE AND AIR COOLED CONDENSING UNIT
A. Manufacturers: Lennox - Trane — Carrier — York - Rheem.
B. Capacity: As scheduled on plans.
C. Furnace Features: Direct vent condensing type (combustion air intake and venting with Schedule 40 PVC or CPVC pipe) — painted steel cabinet with
factory insulation — factory balanced, resilient mounted, multi-speed direct drive blower — gas burner - gas valve with 100% safety main shut-off valve,
pressure regulator, safety with flame sensor, limit control, transformer, and ignition/fan timer control board — electric pilot ignition with hot surface igniter or
electric spark ignition - aluminized steel or stainless steel primary heat exchanger with stainless steel secondary heat exchanger — combustion air inducer
fan — solid state furnace control board integrating ignition, heat, cooling, and fan speeds.
D. DX Cooling Coil Features: Comply with ARI 210/240 - painted steel cabinet to match furnace, with access panel and flanges for mounting at furnace
cabinet — copper tubes mechanically expanded into aluminum fins — drain pan.
E. Condensing Unit Features: Galvanized steel cabinet with baked enamel finish and removable panels - Scroll type compressor(s) with overload
protection on vibration isolators — single stage, digital scroll, variable speed, or multiple stage compressor as scheduled — condenser coil with seamless
copper tubing with aluminum fins — propeller condenser fan(s) with aluminum or galvanized steel blades, statically and dynamically balanced, direct driven
with permanently lubricated bearings — crankcase heater — cycle protector — high pressure switch — low ambient controller to allow unit operation down to
40 deg. F - low pressure switch — thermostatic mixing valve - time delay relay — R410a Refrigerant.
F. Accessories: Extra set of throw away air filters to install after final acceptance - separate filter rack required on all side or bottom return installations —
PVC or CPVC combustion air intake and vent piping through outside wall or roof, sized and installed per manufacturer requirements - concentric vent
termination kit.
G. Controls: Provide 7-day programmable thermostat with fan on/auto and heat/auto/cool switches for automatic heating and cooling operation. Program
thermostat for continuous fan operation during occupied periods. Thermostat shall be capable of operating multiple heating and/or cooling stages as
scheduled. Where two furnaces are “twinned” together, include a factory twinning kit.
H. Refrigerant Piping: Contractor to provide Type “L” hard drawn pre-dehydrated and sealed copper pipe equal to “ACR”. Fittings to be forged or wrought
copper sweat with “SIL-FOS” or equivalent silver bearing solder. Use long radius ells except for traps. Test system at 300 PS| with Nitrogen. Support
piping with “Hydrazorb”, “Cush-A-Clamp” or equal vibration absorbing clamps. Equipment supplier to size piping for the indicated installation, and provide
all required refrigerant specialties. Contractor’s option to utilize pre-charged and insulated line sets.

1.9 ELECTRIC UNIT HEATERS
A. Manufacturers: Markel — Berko — Reznor
B. Capacity: As scheduled on plans.
C. Features: Wall or ceiling mounted, heavy duty, forced air electric unit heater — recessed in wall or surface mounted as scheduled — tamper resistant

front enclosure — cabinet with baked enamel finish — permanently lubricated totally enclosed motor — corrosion resistant electric resistance heating coil with |

nickel-chromium heating wire embedded in magnesium oxide refractory and sealed in metallic sheath — thermal overload — UL listed — integral tamper
resistant or wall-mounted thermostat as scheduled - integral disconnect — wall box for recessed units.

SECTION 230923 - TEMPERATURE CONTROL SYSTEMS

1.1 SYSTEM SUMMARY

A. The intent of this specification is to provide control strategies for expanding the existing BAS system, and utilizing the same software license agreement |-

for the applications. All equipment as listed on the mechanical drawings/control drawings shown to be controlled by the BAS system shall adhere to this
specification. Temperature controls shall be xxx by xxx, to match existing.

1.2 QUALITY ASSURANCE
A. The Building Automation System (BAS) herein specified shall be fully integrated and installed as a complete package by the Temperature Controls
Contractor. The system must be fully compatible with the current system installed at the facility. The system shall include all wiring, electrical conduit,
installation supervision, calibration, adjustments, and checkout necessary for a complete and fully operational system.

1.3 MATERIALS AND EQUIPMENT

A. General: Provide temperature control products in sizes and capacities indicated consisting of valves, dampers, thermostats, clocks, sensors,
controllers, and other components as required for complete installation. Except as otherwise indicated, provide manufacturer's standard materials and
components as published in their product information; designed and constructed as recommended by manufacturer, and as required for application
indicated.
B. Control Valves: Provide selection as determined by manufacturer for installation requirements and pressure class, based on maximum pressure and
temperature in piping system. Provide valve size in accordance with scheduled or specified maximum pressure drop across control valve. Equip control
valves with electric actuators, with proper shutoff rating for each individual application.
C. Thermostats: Thermostats shall be a similar style to existing installed in the facility.
D. Building Automation System: The BAS shall be capable of integrating multiple building functions including equipment supervision and control, alarm
management, energy management, and historical data collection and archiving.
E. Control Wiring:

1. Provide and install all low-voltage wiring required for temperature control systems under this section excluding power feeder wiring.

2. E.C. shall provide and install conduit for all control wiring.

3. All wiring and installation shall be in accordance with the Electrical Specifications.

1.4 CLOSEOUT PROCEDURES
A. Owner's Instructions: Provide services of manufacturer's technical representative to instruct Owner's personnel in operation and maintenance of control
systems.
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(#) PLAN NOTES

1 CAPTIVEAIRE DW-3Z ZERO CLEARANCE
TYPE 1 GREASE DUCT. PROVIDE A
CLEANOUT ON GREASE DUCT AT ANY
CHANGE OF DIRECTION OR HORIZONTAL
RUNS SPACED MORE THAN 20" APART.
ONCE EXACT ROUTING AND NUMBER OF
ELBOWS IS FIELD DETERMINED,
CONTACT ROD HAMMACK WITH
CAPTIVEAIRE AT (918) 258-0291 TO
ORDER REQUIRED DW-3Z GREASE

DUCT.

2 REFERTO CAPTIVEAIRE DRAWINGS FOR
ADDITIONAL DETAILS.

3 INSTALL DIFFUSER AT 30 DEGREES
DOWN FROM HORIZONTAL.

4 REMOTE MANUAL PULL STATION AND
REMOTE HOOD ROOM TEMPERATURE
SENSOR LOCATION FOR TYPE 1 GREASE
HOOD. INSTALL PULL STATION AT 48"
AFF AND REMOTE HOOD ROOM
TEMPERATURE SENSOR AT 48" AFF.
PULL STATION MUST BE A MINIMUM OF
10" FROM THE HOOD AND A MAXIMUM OF
20' FROM THE HOOD AND IN THE PATH
OF EGRESS. REFER TO CAPTIVEAIRE
DRAWINGS AND INSTALLATION MANUAL
FOR INSTALLATION INSTRUCTIONS.

5  AIRHANDLING UNIT TO BE PLACED ON

MEZZANINE. REFER TO ARCHITECTURAL
PLANS.

6 REFERTOM®601/ UTILITY SCHEDULE -
PROVIDED BY OTHERS.

MECHANICAL GENERAL NOTES

1. DUCT SIZES SHOWN ARE ACTUAL
INSIDE CLEAR DIMENSIONS. INCREASE
SHEET METAL DIMENSIONS AS
REQUIRED TO ACCOMMODATE DUCT
LINER WHERE LINER IS SPECIFIED.

2. CUTTING OF STRUCTURAL MEMBERS IS
NOT ALLOWED.

3. COORDINATE ROUTING OF PLUMBING
AND HVAC PIPING WITH DUCTWORK,
LIGHTS, ARCHITECTURAL CEILING AND
STRUCTURAL ELEMENTS. PIPING SHALL
RISE AND DROP, JOG OR OFFSET, AS
REQUIRED TO AVOID CONFLICTS.
DUCTWORK SHALL TAKE PRECEDENCE
OVER ALL PIPING, EXCEPT WHERE
GRADE MUST BE MAINTAINED FOR
DRAINAGE.

4. ANY EXPENSES RISING FROM LACK OF
COORDINATION SHALL BE AT
CONTRACTOR'S EXPENSE. ALL DUCT
AND PIPE ELEVATIONS SHOWN IN
PARENTHESES ARE BOTTOM OF DUCT
OR PIPE UNLESS INDICATED
OTHERWISE ON PLANS.

5. ALL SUPPLY, RETURN, AND EXHAUST
BRANCHES TO GRILLES, REGISTERS,
AND DIFFUSERS SHALL HAVE A MANUAL
BALANCE DAMPER.
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1 ROUTE 2" CONDENSATE TO NEAREST
FLOOR SINK, HUB DRAIN OR SERVICE
SINK WITH AIR GAP AND TERMINATE.

2 ROUTE REFRIGERANT PIPING TO AIR

HANGLING UNITS IN MEZZANINE SPACE.
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ROUND BRANCH FLEXIBLE DUCT SUPPORT
DUCT. o /HANGER AS RECOMMENDED
7 BY THE MANUFACTURER. SUPPLY
INSULATED FLEX DUCT HIGH EFFICIENCY
TAKEOFF (HETO)
ROUND BRANCH DUCT,
SHEET METAL ANGLE SEE PLANS FOR SIZE
LAY-IN FASTEN ANGLE RESTED TOP OF TEE-BAR.

TO DIFFUSER.

CEILING.—\

| -

|
I
1 ] \ STRAP HANGER
SURFACE-MOUNTED / TEE-BAR FLEX DUCT SEE
DIFFUSER AS SCHEDULED. GRID, TYPICAL. SPECIFICATIONS FOR MAX.
ALLOWABLE LENGTH
(TYPICAL)

DIFFUSER - SURFACE-MOUNTED IN LAY-IN CEILING DETAIL

NYLON STRAP
FASTENER (TYP)

GASKET

BUTTERFLY DAMPER WITH ARM &
LOCKING QUADRANT

MIN. 1.5" STANDOFF

LOW VELOCITY
SUPPLY DUCT

SHORT RADIUS RIGID METAL ELBOWS

WHERE 1.50 FLEX ELBOW CAN NOT BE

MAINTAINED

11/2" DUCT WRAP
\\/INSULATION

DIFFUSER INSTALLATION DETAIL

<

@ 0 4 8 12

o4 S 1” NO SCALE

o e’ NO SCALE

3/8" ALL THREAD NOTES:
HANGER ROD 1. PROVIDE MANUFACTURERS RECOMMENDED CLEARANCES

BETWEEN CONDENSING UNITS

TURNBUCKLE WITH SWIVEL- 2. PROVIDE ADDITIONAL WOOD SUPPORTS AS REQUIRED IF
ELCEN #80 TYPE 1 OR COND. UNITS ARE NOT SAME WIDTH.
EQUAL <
O
LOAD RATED FASTNER-3/8" &v
DIA. BOLT, LOCK WASHER, S

AND NUT
HANGER STRAP

Z.

~

HANGER STRAP

MAX. MAX.] MAX* Q-
DUCT DUCT LOAD | SPACING 6x6 PRESSURE TREATED WOOD SUPPORTS.

DIA. LBS. FT. > ¢ EXTEND BEYOND CONDENSING UNIT 2" MIN.

ON OPEN SIDES. ROUTE SUPPORTS

26" | ONE 1"x 22 GA. STRAP | 260 10

36 T ONE 1" 18 GA STRAP 1420 10 / PERPENDICULAR TO ROOF STRUCTURAL MEMBERS

50" | ONE 1"x 16 GA. STRAP | 700 10 .
* PROVIDE CLOSER SPACING WHERE NOTED / VIBRATION ISOLATION PADS (TYP)

OTHERWISE ON PLAN N ADDITIONAL ROOF MEMBRANE
NOTES: BELOW TREATED WOOD SUPPORTS

TABULATED DATA FROM SMACNA ALLOWS

FOR DUCT REINFORCING AND INSULATION, SET WOOD SUPPORTS ON ADDITIONAL MEMBRANE IN

BUT NO EXTERNAL LOAD. MASTIC (APPROVED BY ROOF MEMBRANE MANUFACTURER)
@ DUCT HANGERS - ROUND @ ROOF CONDENSING UNIT MOUNTING
04 8 __1 NO SCALE 04 8 __1 NO SCALE
_:? c“
SHEET METAL SCREWS 4" ON
DUCT RISER-SEE PROJECT N CENTER
PLANS FOR SIZE ~ 11/2"x1 1/2"x1/8" ANGLE-INSTALL ON BOTH
/ =| SIRD SCREEN LONG DIMENSION SIDES OF DUCT. FOR
LAG BOLT TO EXTEND ANGLE 3" DUCTS OVER 60" USE 2"x2"X1/8" ANGLE.
ROOF CURB ( BEYOND DUCT FOR ROUND DUCT USE ROUND COLLAR
4 = X WITH 3 LONG HORIZONTAL LEG.
FLOOR -
[ 3/8" NEOPRENE GASKET
FACTORY ROOF A g
CURB )
FLASH & COUNTERFLASH BY G.C. PN e LT
ROOF 7/ £ 4 s a2
j\ PROVIDE 2" HIGH CONCRETE CURB WHERE
DUCTS PENETRATES FAN ROOM FLOOR.
SEAL HOLE AFTER DUCT
INSTALLATION WITH FIRE-
BACKDRAFT DAMPERS

PROOFING MATERIAL \HOLE IN STRUCTURAL FLOOR
\ A
DUCT RISER
FLEX. CONNECTION NOTES:

THIS DETAIL IS TYPICAL FOR DUCT PENETRATIONS
OF SECOND FLOOR. PROVIDE FIRE DAMPERS WHERE

®

SEE PLANS FOR SIZE NOTED ON PLANS.
EXHAUST FAN DETAIL - ROOF @ DUCT RISER SUPPORT
=’ NO SCALE L 4 S 17 NOSCALE

=Y

COORDINATE UNIT LOCATION WITH ELECTRICAL GEAR, CABLE TRAY, AND LIGHTING.

HORIZONTAL BLOWER COIL
UNIT ABOVE CEILING

HANGER ROD WITH RUBBER-IN-SHEAR

ISOLATOR UP TO STRUCT (TYP)—\

FLEX CONNECTION (TYPICAL)
DUCT TRANSITION

RADUCT - SEE PLANS

BALANCE DAMPER

A

:

ON PLANS.

2" PLEATED MEDIA FILTER
RACK SIDE ACCESS.

LOW LEAK MOTORIZED
DAMPER BY M.C.
OUTSIDE AIR DUCTWORK

FRESH AIR DUCT IS NOT
REQUIRED ON FAN COILS
FC-E2 AND FC-E4.

FAN COIL UNIT DETAIL 2

FILTER RACK
(SIDE ACCESS)

TRAPPED CONDENSATE DRAIN. (TYP.)
TERMINATE OUTDOORS AS SHOWN

SADUCT - SEE PLANS

REFRIGERANT PIPING

ACCESS PANEL - MAINTAIN
MANUFACTURER'S RECOMMENDED
CLEARANCES.

ANGLE SUPPORT OR STRUT.

' 23
B

INTEGRATED ARCHITECTURE
- www.integratedarc.com
P.O.Box 7806 Edmond, OK 73078 (405) 255-4243

s

ROUND MAIN OR
/ TRUNK DUCT

0.4 8 12 NO SCALE
c_—
DIRECTION RECTANGULAR MAIN
OF AIRFLOW.—\ / OR TRUNK DUCT
L=4" MINIMUM \ EXHAUST
OR /4 OF "W SUPP\&Y RETURN SUPPLY
STANDOFF FOR INSULATION wl ~ \
THICKNESS. TYPICAL. \GASKET
W HIGH EFFICIENCY
MANUAL OPPOSED BLADE - = TAKEOFF (HETO).
BALANCING DAMPER WITH | ]
LOCKING QUADRANT, ON BRANCH
DUCT OR WHERE INDICATED. NO V O

OBD ON MEDIUM PRESSURE DUCTS
BEFORE VAVS. TYPICAL.

DUCT TAKEOFF DETAIL

45°

EXHAUST
RETURN

\"LOW-LOSS" 45°F

ENTRY FITTING

L

8 _12° NO SCALE

-:“
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