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ALL MECHANICAL EQUIPMENT AND INSTALLATIONS SHALL CONFORM WITH THE REQUIREMENTS OF
THE LOCAL CODE OFFICE'S LATEST APPROVED VERSION OF THE INTERNATIONAL MECHANICAL CODE,
THE INTERNATIONAL BLDG. CODE, THE STATE ENERGY CODE, NFPA 54, NFPA 90A, 101,
UNDERWRITERS LABORATORIES AND ALL APPLICABLE LOCAL CODES AND ORDINANCES.

PRIOR TO PURCHASING ANY MATERIALS OR STARTING ANY WORK, CONTRACTOR SHALL FIELD
VERIFY ALL EXISTING CONDITIONS, DUCTWORK SIZES, EQUIPMENT LOCATIONS, ETC. SHOWN ON THE
DRAWINGS OR AFFECTING THIS WORK AND SHALL REPORT ANY DEVIATIONS TO THE ARCHITECT.

SUBMITTALS AND SHOP DRAWINGS SHALL BE SUBMITTED TO AND APPROVED BY THE ARCHITECT
AND MECHANICAL ENGINEER PRIOR TO ORDERING, PURCHASING, OR FABRICATING ANY MECHANICAL
EQUIPMENT. THESE SHALL INCLUDE ALL EQUIPMENT SPECIFIED ON THE PLANS OR IN THE PROJECT
SPECIFICATIONS.

ALL MECHANICAL EQUIPMENT REQUIRING ELECTRICAL POWER SHALL BE INSTALLED WITH DISCONNECT
SWITCHES AT EACH PIECE OF EQUIPMENT. COORDINATE SWITCH TYPE (FUSED OR NON—FUSED)
WITH EQUIPMENT CHARACTERISTICS, MANUFACTURER'S RECOMMENDATIONS, AND ELECTRICAL PLANS
AND SPECIFICATIONS. SEE SPECIFICATIONS FOR DESCRIPTION OF INTERFACE WITH DIVISION 16
WORK.

ALL REQUIRED CONTROL WIRING NOT SHOWN ON ELECTRICAL DRAWINGS SHALL BE INCLUDED AS
PART OF THE MECHANICAL WORK. WRING IN HVAC PLENUM SPACES SHALL BE INSTALLED
ACCORDING TO CODE REQUIREMENTS.

UNLESS OTHERWISE NOTED, STARTERS, TRANSFORMERS, CONTROLS AND CONTROL WIRING REQUIRED
FOR ALL MECHANICAL SYSTEMS SHALL BE FURNISHED AND INSTALLED BY THE MECHANICAL
CONTRACTOR.

INSTALL FIRE DAMPERS IN ALL RATED WALL, FLOOR, AND CEILING PENETRATIONS AS APPLICABLE.
REFER TO ARCHITECTURAL DRAWINGS FOR LOCATIONS OF RATED AREAS. PROVIDE ACCESS DOORS
IN DUCT AT EACH FIRE DAMPER LOCATION. INSTALL SMOKE DAMPERS IN ALL DUCT PENETRATIONS
THROUGH SMOKE RATED WALLS. WHERE DUCTS PENETRATE WALLS THAT CARRY BOTH SMOKE AND
FIRE RATINGS, THE DAMPERS INSTALLED SHALL BE COMBINATION SMOKE AND FIRE DAMPERS. ALL
DAMPERS SHALL BE U.L. 555 LABELED.

FIRE ALARM CONTRACTOR SHALL PROVIDE SMOKE DETECTORS FOR THE SUPPLY AIR TRUNKS OF
ALL HVAC EQUIPMENT SUPPLYING GREATER THAN 2000 CFM TO ANY SPACE. PER IMC 606, DUCT
SMOKE DETECTORS SHALL SHUT DOWN THE AIR DISTRIBUTION SYSTEM UPON ACTIVATION. PER IMC
606, DUCT SMOKE DETECTORS TO BE CONNECTED TO THE BUILDING FIRE ALARM PANEL AS
APPLICABLE. IF THE OCCUPANCY DOES NOT REQUIRE A FIRE ALARM PANEL, THE ACTIVATION OF
DUCT SMOKE DETECTORS SHALL ACTIVATE AN AUDIBLE AND VISIBLE SIGNAL IN AN APPROVED
LOCATION. SIGNAL TO BE IDENTIFIED AS "AIR DUCT DETECTOR TROUBLE”. HVAC UNITS MAY BE
RESET AT FIRE ALARM PANEL.

FIRE ALARM CONTRACTOR IS RESPONSIBLE FOR ALL WIRING AND EQUIPMENT TO MONITOR SMOKE
DETECTORS AND SHUT DOWN HVAC UNIT UPON SMOKE DETECTOR ACTIVATION. FIRE ALARM
CONTRACTOR SHALL PROVIDE DUCT DETECTORS, AND MECHANICAL CONTRACTOR IS RESPONSIBLE
FOR INSTALLING DETECTOR IN DUCT. FIRE ALARM CONTRACTOR IS RESPONSIBLE FOR THE DESIGN
AND OPERATION OF BUILDING FIRE ALARM SYSTEM.

ALL MECHANICAL EQUIPMENT SHALL BE INSTALLED ACCORDING TO MANUFACTURER'S
RECOMMENDATIONS.

SUPPLY, RETURN, EXHAUST, AND OUTDOOR AIR DUCTWORK SHALL BE CONSTRUCTED OF
GALVANIZED SHEET METAL AS RECOMMENDED IN SMACNA LOW PRESSURE DUCT CONSTRUCTION
STANDARDS, LATEST EDITION. ALL JOINTS AND SEAMS IN SUPPLY AND RETURN SHEET METAL
DUCTWORK SHALL BE SEALED WITH DUCT SEALER TO SMACNA CLASS A, NO CLOTH DUCT TAPE IS
ALLOWED.

ALL SHEET METAL SUPPLY, RETURN, AND VENTILATION AIR DUCT WORK SHALL BE INSULATED WITH
2" THICK FIBERGLASS, 1 LB PER CUFT. DUCT INSULATION WITH FOIL VAPOR BARRIER, U.L. LISTED,
MINIMUM R—6 OR OTHERWISE AS REQUIRED BY LOCAL ENERGY CODES. EXHAUST DUCT WORK
SHALL BE INSULATED WITH THE SAME WITHIN 10° OF EXTERIOR WALL OR ROOF OPENING.

ALL MECHANICAL EQUIPMENT SHALL BE LABELED WITH BAKELITE NAMEPLATE WITH 2" HIGH WHITE
LETTERS ON A BLACK BACKGROUND. NAMEPLATE SHALL SHOW EQUIPMENT TAG USED ON THESE
DRAWINGS. ELECTRICAL DISCONNECTS FOR EQUIPMENT SHALL BE LABELED TO MATCH EQUIPMENT
SERVED.

ALL DUCTWORK SHALL BE SUPPORTED BY THE BUILDING STRUCTURE AND SHALL NOT HANG FROM
OR REST ON CEILING TILES OR CEILING STRUCTURE. DUCT SUPPORTS AND CONNECTION TO
STRUCTURE SHALL BE AS PER SMACNA STANDARDS.

FLEXIBLE DUCTWORK SHALL BE THERMAFLEX M—KE (U.L. 181 LISTED, CLASS 1 FLEXIBLE AIR DUCT)
OR EQUAL. PROVIDE THERMAFLEX M—KE R—6 (R—6 MINIMUM VALUE OR AS REQUIRED BY LOCAL
ENERGY CODE) IN ATTICS AND OTHER UNCONDITIONED SPACES. AIR CONNECTORS ARE NOT
ACCEPTABLE. SIZE TO MATCH DEVICE NECK, PROVIDE ROUND GALVANIZED STEEL DUCT RUN-OUTS
TO PROVIDE A MAXIMUM FLEXIBLE DUCT LENGTH OF 5°-0". FLEXIBLE DUCTWORK SHALL BE
ROUTED AS STRAIGHT AS POSSIBLE AND SHALL BE ROUTED AND SUPPORTED WITHOUT FORMING
CRIMPS OR OTHER AIR FLOW RESTRICTIONS. PROVIDE SQUARE TO ROUND ADAPTERS OR BOOTS
AS REQUIRED TO CONNECT TO AIR DEVICE NECK.

BRANCH RUN-OUT DUCTS SHALL BE SAME SIZE AS DIFFUSER NECK IF NOT NOTED OTHERWISE.

SHEET METAL DUCTWORK SHOWN AS BEING INTERNALLY LINED SHALL BE LINED WITH 1" THICK, 3
LB/CUFT. DENSITY DUCT LINER, MINIMUM R—4 OR AS REQUIRED BY APPLICABLE ENERGY CODE,
CERTAINTEED "TOUGHGARD” OR EQUAL BY JOHNS—MANVILLE OR KNAUF. LINE ALL DUCTWORK A
MINIMUM OF 15'—0" DOWNSTREAM AND UPSTREAM (WHERE POSSIBLE) OF ALL AIR HANDLING UNITS,

FAN COIL UNITS, AND TERMINAL UNITS. LEADING EDGE OF INSULATION SHALL HAVE SHEET METAL
NOSING. DUCT THAT IS INTERNALLY INSULATED SHALL BE EXTERNALLY INSULATED AS WELL.

DUCTWORK DIMENSIONS SHOWN ON DRAWING ARE INSIDE CLEAR DIMENSIONS. CONRACTOR SHALL
ADJUST TOTAL DUCT WORK DIMENSIONS TO ACHIEVE SHOWN INSIDE CLEAR DIMENSIONS.

DUCTWORK AND EQUIPMENT SHOWN IS DIAGRAMMATIC. COORDINATE AND ROUTE DUCTWORK TO
MEET JOB REQUIREMENTS. LOCATION OF EQUIPMENT MUST BE COORDINATED WITH ALL DISCIPLINES
BEFORE FINAL LOCATIONS ARE SELECTED. WEIGHTS OF EQUIPMENT MUST BE VERIFIED AND
COORDINATED WITH STRUCTURAL SYSTEMS MANAGERS BEFORE EQUIPMENT CAN BE MOVED INTO
LOCATION OR INSTALLED.

ALL CONDENSATE DRAIN LINES FROM HVAC EQUIPMENT LOCATED INSIDE THE BUILDING SHALL BE
TRAPPED AND SHALL DRAIN INTO BUILDING FLOOR DRAINS, ROOF DRAINS, OR STORM DRAINS.
CONDENSATE SHALL BE INSULATED SCHEDULE 40 PVC (EXCEPT INSULATED TYPE L COPPER IN
HVAC PLENUMS). CONDENSTATE SHALL BE PUMPED AS REQUIRED.

ALL PIPING ABOVE GRADE SHALL BE SUPPORTED BY THE BUILDING STRUCTURE, AND SHALL NOT
REST ON CEILING TILES OR CEILING STRUCTURE. PIPE HUNG FROM JOISTS SHALL BE HUNG FROM
THE TOP CHORD OF JOISTS.

ALL PIPE AND DUCT PENETRATIONS OF FIRE AND/OR SMOKE RATED ASSEMBLIES SHALL BE
FIRESTOPPED AS REQUIRED TO RESTORE ASSEMBLY TO ORIGINAL INTEGRITY. FIRE BARRIER
PRODUCTS SHALL BE MANUFACTURED BY 3M COMPANY, CP25 CAULK, CP195 COMPOSITE PANEL,
FS195 WRAP/STRIP, OR PSS 7900 SERIES SYTEMS AS RECOMMENDED BY MFG. FOR PARTICULAR
APPLICATIONS, OR EQUIVALENT SYSTEM AS APPROVED BY LOCAL CODE OFFICIALS.

ANY WALL, FLOOR, OR CEILING SURFACE THAT IS DISTURBED DURING THE COURSE OF THIS WORK
SHALL BE REPAIRED TO EXISTING OR LIKE—NEW CONDITION.

OUTSIDE HARDWARE FOR EXHAUST FANS SHALL BE PLACED IN A LOCATION SUITABLE TO OWNER.
CONTRACTOR SHALL COORDINATE PLACEMENT WITH OWNER BEFORE FINAL INSTALLATION. OUTSIDE
HARDWARE FOR EXHAUST FANS AND FRESH AIR INTAKES SHOULD BE CONSTRUCTED SO AS TO BE
WEATHERTIGHT AND SHOULD INCLUDE INTEGRAL INSECT SCREENS.

CONTRACTOR SHALL COORDINATE THE INSTALLATION OF ALL MECHANICAL EQUIPMENT, DUCTWORK,
ETC. TO FIT WITHIN THE SPACE ALLOWED BY ARCHITECTURAL AND STRUCTURAL CONDITIONS.
CUTTING OR OTHERWISE ALTERING ANY STRUCTURAL MEMBERS SHALL NOT BE PERMITTED WITHOUT
WRITTEN PERMISSION FROM THE ARCHITECT.

HVAC LEGEND

HVAC LEGEND

HVAC LEGEND
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SYMBOL DESCRIPTION ABBREVIATION SYMBOL DESCRIPTION ABBREVIATION SYMBOL DESCRIPTION ABBREVIATION
—CHWS— | CHILLED WATER SUPPLY CHWS 7T 1 | BACKDRAFT DAMPER BDD — — ELECTRIC WALL HEATER EWH
—CHWR— | CHILLED WATER RETURN CHWR Duffm——} | CELING DIFFUSER CD — — ENERGY RECOVERY UNIT ERU
——CWS— | CONDENSER WATER SUPPLY CWS © CO2 SENSOR co2 — — ENTERING AIR TEMPERATURE EAT
——CWR— | CONDENSER WATER RETURN CWR DIFFUSER TAG:  TYPE "A", BALANCED — — — — ENTERING WATER TEMPERATURE EWT
——HWS— | HEATING WATER SUPPLY HWS DROP D — — EXHAUST FAN EF
——HWR— | HEATING WATER RETURN HWR DUCT SIZE — RECTANGULAR — — — — EXHAUST REGISTER ER
— DR — | CONDENSATE DRAIN, OVERFLOW DRAIN DR 10° DUCT SIZE — ROUND — — — — EXPANSION TANK ET
——LPS— | LOW PRESSURE STEAM LPS e DUCT SMOKE DETECTOR — — — — EXTERNAL STATIC PRESSURE (IN. W.C.) ESP
——MPS— | MEDIUM PRESSURE STEAM MPS I} | bucT TRANSITION — — — — FAN COIL UNIT FCu
—HPS— | HIGH PRESSURE STEAM HPS & EQUIPMENT DESIGNATION — — — — CONDENSER WATER PUMP CWP
——LPC—— | LOW PRESSURE STEAM CONDENSATE RETURN LPC — —< FIRE DAMPER, HORIZONTAL FD — — FURNACE F
—MPC— | MEDIUM PRESSURE STEAM CONDENSATE RETURN MPC — —4@ | FIRE DAMPER, VERTICAL FD — — GAS—FIRED UNIT HEATER GUH
—HPC— | HIGH PRESSURE STEAM CONDENSATE RETURN HPC {IIMIMH | FexiBLe puct — — — — HEAT EXCHANGER HEX
—MPC— | FUEL OIL SUPPLY MPC ©) HUMIDISTAT H — — HEAT PUMP UNIT HP
—HPC— | FUEL OIL RETURN HPC F——1 | unep puct — — — — HOT WATER PUMP HWP
—Dd—— | GATE VALVE — — 11 | MANUAL VOLUME DAMPER MVD — — INTAKE HOOD H
—Dbx—— | GLOBE VALVE — — Moo | MOTORIZED DAMPER MD — — KICHEN HOOD EXHAUST FAN KEF
A7 | ANGLE GATE VALVE — — [T} | RETURN AIR DUCT TURNED DOWN — — — — LEAVING AIR TEMPERATURE LAT
T | 3-wAY VALVE — — T} | RETURN AIR DUCT TURNED UP — — — — LEAVING WATER TEMPERATURE LWT
—+t—— | CONTROL VALVE — — RISE R — — MAKE—UP AIR UNIT MAU
——— | SWING CHECK VALVE — — A REVISION TAG (#1) — — — — NORMALLY CLOSED NC
S NON—SLAM (LIFT) CHECK VALVE — — 7] — | SIDEWALL SUPPLY REGISTER OR GRILLE — — — — NORMALLY OPEN NO
——S—— | TRIPLE DUTY VALVE — — T~ | SIDEWALL RETURN REGISTER OR GRILLE — — — — ON CENTER 0C
SUCTION DIFFUSER — — — —<| | SMOKE DAMPER — — — — OPPOSED BLADE DAMPER 0BD
——S—— | TRIPLE DUTY VALVE — — XI___} | SUPPLY AR DUCT TURNED DOWN — — — — OUTSIDE AR OA
——i[—— | BUTTERFLY VALVE — — X} | SUPPLY AR DUCT TURNED UP — — — — PACKAGED TERMINAL AIR CONDITIONER PTAC
——I—— | BALANCING VALVE — — Q) THERMOSTAT, WALL—MOUNTED TSTAT — — PACKAGED TERMINAL HEAT PUMP PTHP
——— | BALL VALVE — — (I TURNING VANES — — — — POOL DEHUMIDIFICATION UNIT PDU
——S—— | TRIPLE DUTY VALVE — — AN UNDER CUT (DOOR) 1 uc — — POWERED INDUCTION UNIT PIU
—3—— | AUTOMATIC FLOW CONTROL VALVE — — I]j«- WALL LOUVER INTAKE wL — — REFRIGERANT LIQUID RL
29— RELIEF VALVE — — I]]—— WALL LOUVER EXHAUST WL — — REFRIGERANT SUCTION RS
T MANUAL AIR VENT MAV — — 1000 BTU/HR MBH — — RELIEF HOOD RH
~ | HOSE END DRAIN VALVE — — — — ABOVE CEILING A/C — — RETURN AR cT
T COMBINATION TEMP/PRESSURE TEST PORT — — — — ABOVE FINISHED FLOOR AFF — — ROOFTOP UNIT AD
— & | SOLENOD VALVE — — — — ADJUSTABLE FEQUENCY DRIVE AFD — — SPLIT DUCTLESS AIR CONDITIONER SDAC
——|—— | uNioN — — — — AR COMPRESSOR c — — SPLIT DUCTLESS HEAT PUMP SDHP
—@@@— | FLEXIBLE CONNECTOR — — — — AIR CONDITIONER A.C. — — STAINLESS STEEL (TYPE 316 U.N.O.) EBH
AR SEPARATOR — — — — AR COOLED CHILLER ACC — — STATIC PRESSURE (IN. W.C.) sP
—K—— | PRESSURE REDUCING VALVE — — — — AIR COOLED CONDENSING UNIT cu — — SUPPLY AR SA
——— | BLIND FLANGE/CAP — — — — AIR HANDLER AH — — SUPPLY FAN SF
—— | PIPING CONNECTION ON TOP — — — — AIR HANDLING UNIT AHU — — SUPPLY GRILLE SG
5 | PIPING CONNECTION ON BOTTOM — — — — AR SEPARATOR AS — — SUPPLY REGISTER SR
—————5 | ELBOW TURNED DOWN — — — — BOILER B — — TOP OF DUCT TOD
————O | ELBOW TURNED UP — — — — BOOSTER FAN BF — — UNLESS NOTED OTHERWISE UNO
—>—— | REDUCER, CONCENTRIC — — — — BOTTOM OF DUCT BOD — — VARIABLE AIR VOLUME UNIT VAV
—,___ | REDUCER, ECCENTRIC — — — — CABINET UNIT HEATER CUH — — VERTICAL PACKAGED AIR CONDITIONING UNIT VTAC
— 4 | TEE — — — — CEILING HEATER CH — — WALL LOUVER WL
—>¢—— | ANCHOR — — — — CEILING RADIATION DAMPER CRD — — WATER COOLED CHILLER CH
—=——— | ALIGNMENT GUIDE — — — — CHILLED WATER PUMP CHWP — — WATER SOURCE HEAT PUMP WSHP
B | FLOW SwWITCH — — — — CONDENSER WATER PUMP CWP — — WET BULB w8
— | FLOW METER — — — — COMBINATION FIRE/SMOKE DAMPER FSD
Q@ | PRESSURE GAUGE — — — — CONDENSATE DRAIN CD
B | PRESSURE SWITCH — — — — CONDENSATE RECEIVER AND PUMP CRP
—C— | Pump — — — — COOLING TOWER cT
T STRAINER WITH BLOWDOWN — — — — DRY BULB DB
0 THERMOMETER — — — — ELECTRIC BASEBOARD HEATER EBH
— % | GAUGE cOCK — — — — ELECTRIC DUCT HEATER EDH
— Q@ | STEAM TRAP — — — — ELECTRIC UNIT HEATER EUH
-
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PIPING LABEL COLOR GUIDE IZE OF LEGEND LETTER
COOLING TOWER SCHEDULE G COLORGU SIZE OF LEG S
LABEL TEXT PIPE OR PIPE LENGTH OF | SIZE OF
DESIGN CONNECTIONS (IN.) OPER PTG SYeTEM PP COLOR COLOR COVERING OUTER COLOR LETTERS
tac | CAPACITY | DESIGN | MIN/MAX | EWT/LWT |\er g0l FAN P | WEIGHT | BASIS OF DESIGN NOTES NATURAL GAS SAFETY | wiite DIAM. (IN.) FIELD (N.) | (IN.)
(TONS) GPM GPM (‘F) e OVER YELLOW
(F) INLET | OUTLET | Z'ow DRAIN (LBS.) SAFETY - . - -
CT—1 900 2,700 | 247/883 | 95/85 77 8 (2) 8 (2) 3 (2) 3(2) | 252 | 27030 | pro_ioioaano—wa | -4 SATETY - - - -
COMPRESSED AIR it WHITE 1-1/2" TO 2 8 3/4
NOTES: CHILLED WATER LN | wHITE 2-1/2" 10 6 127 1-1/4”
1. 25 HP FAN EACH, 2 CELLS. FAN MOTORS TO BE INVERTER DUTY, VFD CONTROLLED. INCLUDE VFD W/BYPASS. SAFETY " " " »
2. 15 KW SUMP HEATER EACH, 2 CELLS, C/W STAT AND CONTACTORS. HEATING HOT WATER GREEN WHITE 8" 10 10 24 2-1/2
3. 3-PROBE ELECTRONIC WATER LEVEL CONTROL PACKAGE. SAFETY - - ;
4, SUPER LOW SOUND FAN OPTIONS. STEAM GREEN WHITE OVER 10 32 3-1/2
DOMESTIC COLD WATER | SEER' | WHITE
DOMESTIC HOT WATER e | WHITE
SAFETY
FIRE PROTECTION FLUIDS WHITE
PUMP SCHEDULE RED
NOTES:
DESIGN DESIGN MAX. MINIMUM 1. LABEL TEXT SHOULD MATCH FLUIDS IN TABLE, AND SHOULD INCLUDE FLOW ARROWS INDICATING
TAG SERVICE TYPE FLOW HEAD MOTOR EFF. (%) RPM BASIS OF DESIGN NOTES DIRECTION OF FLUID FLOW.
(GPM) (FT. WG.) HP TN 2. IF FLUIDS MAY FLOW IN TWO DIRECTIONS, ARROWS SHOULD INDICATE SUCH.
3. APPLY LABELS SO THAT THEY ARE EASILY READABLE BY OCCUPANTS OR EMPLOYEES. FOR
CWP-1,2 | CONDENSER WATER | HORZ. SPLIT CASE | 1,350 90 50 80 1760 TACO TA-1230 1,2,3 EASE OF READING, LABELS SHOULD BE APPLIED ON BOTTOM OF PIPES THAT ARE ABOVE
OCCUPANT LEVEL, ON TOP OF PIPES THAT ARE BELOW OCCUPANT LEVEL, AND ON SIDE OF
PIPES THAT ARE AT OR NEAR OCCUPANT LEVEL.
NOTES: 4. FOR PIPES SMALLER THAN 3/4”, USE PERMANENTLY ENGRAVED LABELS AFFIXED TO PIPES.
5. APPLY LABELS NEAR VALVES, BRANCHES, WHERE A CHANGE IN DIRECTION OCCURS, AT ENTRY
12. EQSGDQFPIID?ESMI%\:A IEF.IF-IAC‘:(I:EONCYEQILI\JII\\//?I%'FSJ IID:’LlJJ_:\_AYP?AOB_I_YOEgLL & GOSSETT, GRUNDFOS, ARMSTRONG ARE ACCEPTABLE. AND RE—ENTRY POINTS THRU WALLS, FLOORS, ROOFS, AND ON STRAIGHT SEGMENTS WITH
. , . SPACING BETWEEN LABELS THAT ALLOWS FOR EASY INDENTIFICATION.
3. VARIABLE FREQ. DRIVE WITH BYPASS, FOR FINAL BALANCING, IN NEMA 3R ENCLOSURE. 6. PIPING SYSTEMS CONVEYING GASEOUS CONTENTS SHALL HAVE SYSTEM DESIGN PRESSURE
INDICATED ON THE LABEL IN ADDITION TO SYSTEM FLUID AND DIRECTIONAL ARROWS.
7. NATURAL AND PROPANE GAS LABELS ON NON-STEEL PIPING SHALL BE APPLIED AT INTERVALS
NOTE EXCEEDING 5 FEET.
8. THESE LABELING GUIDELINES DO NOT APPLY TO MEDICAL GAS AND VACUUM SYSTEMS. FOR
THESE TYPES OF SYSTEMS, REFER TO THE LOCAL CODE OFFICIALS’ LATEST ACCEPTED VERSION
OF NFPA 99.
o COMcheck Software Version 4.3.4
4 . . .. PIPE MARKING GUIDELINES
/& Mechanical Compliance Certificate DP—9
Project Information
Energy Code: 90.1 (2007) Standard
Project Title: Judicial Center Cooling Tower Replacement
Location: Rome, Georgia
Climate Zone: 4a
Project Type: Alteration
o _ NOTES:
Epi O i Seapeniyeen | (1IN LARGE PIPE SIZES
Bt Rt A e s C o srgn S PRESSURE GAUGE WITH 3/4” SS o NOT AVALABLE LV
Rome, Georgia 30161 I;ggjizgi?g%ilafowl NIPPLE & GATE \/AL\/E, TYP. PROVIDE FLOW SE&SOR
jeff@drinkardengineering.com 2‘ STRA|NER SCREEN SHALL
BUTTERFLY VALVE (TYP.) BUTTERFLY BE CLEANED PRIOR TO
Mechanical Systems List \ VALVE (TYP)\_ WATER BALANCING.
Quantity System Type & Description
1 cT4 —_
slletl\‘nf:ccoo;densmg Unit, Capacity Unknown, Condenser Unknown STRA'NER W|TH BLOW
PLIANCE
Exemption: Modiﬁcact:ionEczf'ErgApZTrlvov?hﬁStPeLr:EZy use change. DOWN VALVE \
Mechanical Compliance Statement MIN. 12" STRAIGHT PIPE f Ccv
Comp/iancg Statfement: The proposed mechanical alteration project represented in this document is consistent with the building ~ AT PUMP INLET
plans, specifications, and other calculations submitted with this permit application. The proposed mechanical systems have been Jl
designed to meet the 90.1 (2007) Standard requirements in COMcheck Version 4.3.4 and to comply with the mandatory | —

requirements listed in the Inspection Checklist.
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REQUIREMENT FOR SITE OF WORK EXAMINATION

THESE DRAWINGS WERE COMPILED BY THE ARCHITECT FROM THE OWNER’S RECORD DRAWINGS
AND/OR FROM ON-SITE OBSERVATIONS TO INDICATE THE BUILDING ARRANGEMENT.

ALL CONTRACTORS SUBMITTING PROPOSALS FOR THIS WORK SHALL FIRST EXAMINE THE PREMISES
AND ALL CONDITIONS THEREIN. ALL PROPOSALS SHALL TAKE INTO CONSIDERATION ALL SUCH
CONDITIONS AS MAY AFFECT THE WORK UNDER THIS CONTRACT.

DRAWINGS ARE DIMENSIONED FOR BIDDING PURPOSES ONLY. CONTRACTORS SHALL MEASURE ALL
EXISTING WORK AT THE PREMISES AND VERIFY ALL DIMENSIONS NEEDED TO PROPERLY INTERFACE
IMPROVEMENTS WITH ALL EXISTING ELEMENTS WHICH ARE TO REMAIN.

NOTE: ANY STRUCTURAL OR ELECTRICAL WORK REQUIRING ENGINEERED DESIGN IS THE
RESPOSIBILITY OF THE BIDDING CONTRACTOR, INCLUDING THE DESIGN WORK.
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SECTION 15010 — MECHANICAL GENERAL

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A.  Specification: This specification is intended to cover all portions of this building.
B. Reference Codes: This installation shall comply with the following codes and
regulations, along with all Georgia amendments.

1. Current Georgia State Minimum Standard Mechanical Code.

2. Current NFPA No. 90A Installation of Air Conditioning and Ventilation Systems.

3. Current Georgia State Minimum standard Plumbing Code.

4. Current Georgia State Minimum Standard Gas Code.

5. Current NFPA #54 National Fuel Gas Code.

6. Current Georgia State Minimum Standard Gas Code.

7. Current NFPA No.70, National Electric Code.

8. Current Georgia State Minimum Life Safety Code.

9. Current Georgia State Minimum Standard Fire Prevention Code.

10. Current Georgia State Energy Code for Buildings
C. Reference Standards: This installation shall comply with the following standards.
1. Manufacturers Standardization Society of the Valve and fittings Industry (1815 North Ft.

Meyer Drive, Arlington, VA 22209). MSS—SP—-58-2002, called MSS—SP-58.
MSS—SP—-69—-2003, called MSS—SP—-69.

2. American Society of Heating and Ventilating and Air Conditioning Engineers Guide,
Fundamentals, 2009 Edition.

3. Sheet Metal and Air Conditioning Contractor National Association (SMACNA) HVAC Duct
Construction Standards, Metal & Flexible, 2005 Edition. Fire, Smoke and Radiation
Damper Installation Guide for HVAC Systems. 1986 Edition. Seismic Restraint Manual
Guidelines for Mechanical Systems, Second Edition.

4. American Society of Sanitary Engineers (ASSE) Standard, Latest Edition.
5. North American Insulation Manufacturers Association (NAIMA) Fibrous Glass Duct
Construction Standards.
1.2 REGULATIONS
A.  Attention is called to the fact that all work shall be done in accordance with all
applicable City, County and State regulations, which regulations shall be considered as
minimum requirements, and shall not alter the arrangement and pipe sizes indicated on
the plans, except where they conflict.
B.  Contractor is responsible for obtaining all permits and paying all fees required to
complete the Work

1.3 DRAWINGS
A.  The work is shown on the project drawings and specifications.

1.4 PROTECTION OF PUBLIC
A. If the contractor must operate any potentially dangerous devices before all specified
safety valves controls and devices are installed, he shall notify the Architect in writing. He
shall not operate such devices under these conditions until arrangements for supervision
by competent operators have been instituted and Architect’s written approval has been
issued.

1.5 EXCAVATION, SHORING AND BRACING
A.  Excavate and back—fill for the installation of all underground work.

B. Provide all shoring and bracing to prevent cave—ins during the construction period.

1.6 SHOP DRAWINGS
A.  Shop drawings shall be submitted for but not limited to the following items:

Roof Portals

. Control System
10. Duct Systems
11. Equipment Curbs
12. Insulation
13. Filters
14. Access Panels
15. Louvers
16. Refrigerant Pipe Sizes

B. Provide with the submittal package the proposed Test & Balance Company’s
credentials as described in Section 15950. Include a latter from the Test & Balance
company indicating that they have read Section 15950 and will perform testing and
balancing of the mechanical systems as described in that Section.

C. Provide a complete list of all accessories and options (indicate factory or field
installed) for all scheduled mechanical equipment, including air distribution devices. Provide
manufacturer generated specifications and ratings sheets for each individual piece of air
conditioning and heating equipment. Generic photocopies from manufacturers catalog will
not be accepted.

D. In addition to cut sheets, provide a summary sheet indicating exactly what pipe
material joining methods, valves, etc. will be provided in the various piping systems.

E. The Contractor shall produce %” scale CAD—generated ductwork and piping shop
drawing for every area of the building. Contractor shall coordinate all new mechanical
systems with other Divisions, specifically including piping, lights, the building structure, and
ceiling heights. It shall be the Contractor’s responsibility to ensure that the mechanical
work is coordinated with all other trades. The shop drawings submitted shall reflect this
coordination in its entirety, including location of piping 2” and larger, all ductwork (except
runouts to diffusers), and all equipment by dimensions to column lines. Bottom of duct
and bottom of pipe dimensions shall be taken from finished floor, and shall be recorded
on the shop drawings for review. Any interferences or conflicts not resolved during normal
shop drawing coordination between trades shall be specifically noted to the Architect for
his instructions. Conflicts arising out of work installed (or ductwork already fabricated)
without shop drawings or shop drawings that have no been completely coordinated, shall
be the Contractor’s responsibility and at his expense for any necessary changes.

F.  The Contract Drawings are diagrammatic and indicated generally the size and location
of ductwork and equipment. While duct sizes shall not be decreased, it is recognized that
job site conditions may require re—routing or re—sizing of ductwork, and the Contractor
shall be responsible for this coordination. Ductwork that has to be re—sized and/or
re—routed as a result of this coordination effort shall be the Contractor’s responsibility
and at his expense. Ductwork re—sized shall be equivalent to that shown on the drawings.

G.  Steel fabrication shop drawings shall be coordinated with all Division 15 equipment and
roof openings. The resulting coordination shall be confirmed and verification shall be
submitted with associated equipment and roof curbs.

H.  Division 15 shall coordinate with structural steel contractors to insure where ductwork
is required to be routed within joist space that an alternate to x bracing is installed.
Failure to coordinate shall subject the Contractor to full cost incurred to meet the design
intact on the contract documents.

1.7 MOTORS, WIRING AND ELECTRICAL EQUIPMENT

A.  All motors required for this work shall be built in accordance with the latest standards
of National Electrical Manufacturer’s Association, and shall be especially designed for quiet
operation. All motors shall be selected for operation within their nameplate amperage.
Adjustable bases shall be provided with motors and equipment which have belt drives.

B.  All electrical materials shall comply with requirements of the National Electric Code. All
contactors, starters, relays and panels used in this work, which are included in
Underwriters Label Service, shall be new and bear the National Board of Fire Underwriters
inspection label. Material not included in Underwriters Label service shall be new and
conform to NEMA or other applicable industry standard.

C. Division 16, ELECTRICAL, provides for the furnishing of conduit and wire from electrical
source to electrical use, called “‘path of power,” and for the installation of certain line
voltage devices specified in Division 15 which lie in the ‘path of power,” including but not

1. All Scheduled Equipment
2. Ductwork & Accessories
3. Hangers

4. Piping & Accessories

5. Supports

6. Vibration Isolation

7. Fixtures

8.

9

limited to:

Manual switches.

Line voltage thermostats.

Solid state speed controllers.

Operators for operable dampers.

Aquastats for domestic hot water circulating pumps.

Alarms for Flow Switches and Valve Supervisor Switches.

D. The ‘path of power” terminates at contactors or control panels of the following listed
items of equipment. These control panels contain starters/contactors for the motors or
heaters installed on or within the unit and are specifies in Division 15. Any wiring past the
point of termination described above is Division 15 work.

Packaged Rooftop Units.

Domestic Water Heaters.

Make—up Air Units.

Condensing and/or Heat Pump Units.

Fan Coil Units.

Ductless Split Systems.

Electric Heaters.

E. Division 16, ELECTRICAL, provides for electrical power to any given item of equipment
at the voltage and phase required by the primary use only. If the item of equipment
contains devices such as fans, thermostats, motorized dampers or other controls which
require other than primary voltage for their proper function, then transformers shall be
furnished under Division 15 for that purpose.

F. Voltage and phase for Division 15 equipment shall be as specified by Division 16.
Division 15 Contractor shall submit a list of all mechanical equipment requiring electrical
connections to the Contractor prior to release of any equipment, for coordination with the
Division 16 contractor. A copy of this list that has been reviewed and approved by the
General Contractor shall be submitted to the Architect with the submittal for mechanical
equipment. Failure to include this list may result in the rejection of the entire mechanical
equipment submittal.

G. The control power source (point of connection for control power) for major equipment
except those single phase fans which are thermostatically controlled and those items
listed in C above, are provided at the combination starters.

H.  The automatic control of signal for STOP—START of major equipment is furnished and
installed to and from combination starts as part of Division 15.

I. All other conduit and wire, not in ‘path of power” described above is included in Division
15.

J.If any Division’s Contractor makes a change by submittal, by delivery, by wiring
rearrangement or power requirements, which results in increased costs, the Contractor
initiating the change shall bear all cost increases.

K.  All motors that are 1 HP and larger shall be high efficiency motors with nominal and
minimum full load efficiencies equal to or greater than those specified by the State
Energy Code. Specifications shall be submitted for each motor furnished.

L. Starters or contractors shall be furnished in Division 15 for each motor.

1. Magnetic starters shall be NEMA standard sizes adequate for the load served, Size 00,
1, 2, 3, 4. Half sizes and/or quarter sizes are not acceptable.

2. Overload relays shall be unit constructed, hand reset melting alloy type, and shall be
provided for all ungrounded legs.

3. Units shall have NEMA—1 enclosures, three thermal overloads in three—phase starts,
HAND—OFF—AUTO switches as required by the “controls” specification section.

4. All fractional HP single—phase motors shall have internal thermal overload protection
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except where starters are scheduled.

. All motor starters shall be of the same manufacturer and shall be General Electric Type
CR—306, or equal by Square—D, Westinghouse, Allen—Bradley, Furnas, Siemens, or
Cutler—Hammer subject to full compliance with all criteria.

M.  Where power wiring to Division 15 equipment is not within the equipment curb, roof
curb and boots shall be provided under Division 16. The portal location shall be
coordinated with Division 15 equipment power inlet requirements, and located not to block
access for equipment servicing.

1.8 ACCESS PANELS
A.  Shall be provided to permit operation of concealed valves, dampers, or equipment. The
following table lists types of Bilco access frames and doors. Panels of equivalent
construction by Titus, Milcor, Hohmann, and Barnard or Zurn are acceptable.

B. Wall:

1. Sheetrock Style G

2. Plaster Style A
3. Masonry Style C

C Ceiling:

1. Sheetrock Style G

2. Plaster Style A
3. Concealed spline Style D
4. Lay—in tile None

D. Fire Rated Wall or CeilingStyle F (U.L Listed)

E Sizes shall be: Small valves — 12” x 12”. Multiple valves and dampers — 24” x 24~

F. Access panels shall be insulated for sound barrier equal to wall in which it is installed.

G Acoustical Tile: Coordinate with tile installed to provide a removal tile at access point.
Install a colored thumb tack to mark the access panel of above ceiling equipment, control
instrument, valves or relay.

1.9 WARRANTY

A.  The Contractor shall operate the air conditioning, heating and ventilating systems and
plumbing systems for a period of one week to the satisfaction of the Architect.
Thereafter, the Contractor shall guarantee and be responsible for all materials and
workmanship (parts and labor) for a period of one (1) year following the date of
acceptance by the Architect.

B. The Contractor shall also provide maintenance for the one (1) year period by providing
four (4) periodic inspections at approximately three—month intervals, which shall include
the following.

Check dll bearing, align and oil or grease.

Check belt tensions and pulley adjustment and adjust as necessary.

Check filters and advise Owner when change is necessary.

Check refrigerant charges and oil levels and replenish as necessary.

Check and re—calibrate controls as necessary.

C.  Any required maintenance for the above shall be performed and materials needed shall
be furnished by the Contractor. Not included in the materials to be furnished by the
Contractor are fuel, electricity, water and filters. Provide the Owner with four (4) copies
of the inspection reports indicating all items checked and adjustment or repairs
performed.

D.  Water heaters shall be guaranteed for five years; parts and labor.

E.  All equipment compressors shall be guaranteed for five years; parts and labor.

1.10 CUTTING AND PATCHING

A.  The Contractor shall set sleeves for pipes, ducts and equipment accurately before the
concrete walls and floors are poured.

B. Should the contractor neglect to perform this preliminary work and should cutting and
patching be required in order to install the piping, ductwork or equipment, then the
expense of the cutting and restoring of surfaces to their original condition shall be borne
by the Contractor.

1.11 BASIS OF DESIGN
A.  When brand, trade or manufacturer’s names are used for basis of design, they are

used in the interest of brevity to describe the style, type, size, quality or arrangement of
articles of equipment and are not intended to limit competition. |If articles of equipment
by manufacturers other than basis of design are submitted for installation, the Architect
shall compare them with specified articles of equipment on basis of qualities mentioned.
The size, weight and arrangement of other equipment shall be checked by the Contractor
to ascertain that it can be installed, connected, operated, and serviced successfully, and
that walking space and service space can be maintained without altering equipment space
or enclosures or the work of other trades. Manufacturers not listed as “Acceptable
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Manufacturers” will not be considered.

B. If any Division’s Contractor makes a change by submittal, by delivery or by wiring
rearrangement which results in increased costs, the Contractor initiating the change shall
bear all cost increases.

1.12 AS—BUILT DRAWINGS
A.  Per the Georgia State energy Code, the Contractor shall produce and submit to the

Architect, “As—Built” drawings, four (4) copies, as described below.

B. As work progresses, neatly and clearly record on four (4) sets of mechanical plans (in
red) all changes and deviations from the contract drawings in size, locations, etc., of all

piping, ductwork terminal units and other equipment. Record (in red) final location of
piping, ductwork, starts, valves, thermostats, etc., by dimensions to adjacent walls and
floors. Make sufficient measurement to accurately locate all equipment. Locate
underground lines by dimension from building walls.

1.13 OPERATION AND MAINTENANCE MANUALS
A. Operation and Maintenance manuals (6 sets) shall be provided to the Owner or the
Owners designated representative. Manuals shall be in accordance with the Georgia State
Energy Code for Buildings.
1. Manuals shadll include as a minimum the following:
a.Final, corrected submittal data with equipment sizes and selected options for each
piece of equipment, including Engineer’s submittal review comments.
b.Current manufacturer’s published operation and maintenance manuals for each piece of
equipment.
c.Name, address and phone number of at least one LOCAL service agency.

d.HVAC controls system maintenance and calibration information including wiring
diagrams, schematics, and control drawings.

e.Complete narrative of how each system is intended to operate, including suggested
set—points.

f. Copy of the final Test & Balance report.
g.Copy of the final As—built drawings.
h.Controls certification letter.
i. Copy of Engineer’s final punch list items, with each item checked off when completed
or an explanation of why the item was not completed.
1.14INTERFACES WITH OTHER WORK
A.  There are many interfaces between the work involved with Division 15 and the work
involved with other Sections and Divisions, particularly with Division 16. Contractor shall
be aware of the requirements of these other Sections or Divisions and his responsibilities
at the interfaces.
B. No mechanical equipment, piping, or ductwork shall be places within 42” of
switchboards and/or panel boards.

C. No water piping (domestic, storm, sanitary, etc., except sprinkler piping when required)
shall be located above electrical switchboards and/or panel boards. When sprinklers are
required, shields must be provided over the panels.

1.15 EQUIPMENT IDENTIFICATION
A.  Equipment Identification:
1. All mechanical equipment shall be labeled with Bakelite nameplates with 2” high white

Iettqrs on a black background, securely affixed to equipment for outdoor or indoor
service.

2. Equipment Identification numbers shall be the same as those scheduled on the design
drawings. Identification shall be located where it can be conveniently read, and shall be
located in the same relative position on like equipment.

3. In addition to the above ID tags, all scheduled equipment shall be provided with
permanent factory installed engraved nameplate labels listing complete model and serial
numbers, unit voltage, motor sizes, etc.

4. ldentify all disconnect switches that are not directly attached to the equipment that
they serve, with identical ID tags as specified above for the equipment.
1.16 PIPE IDENTIFICATION
A.  All piping systems shall be identified.
1. All piping systems within the building except as noted herein shall be identified with
clear block letters and number stenciled on the outside surface of the pipe or

insulation, indicating the system contents by abbreviated letters and direction of the
flow.

2. This identification marking shall be applied to the pipe systems where pipe enters or
leaves a wall or floor, and item of equipment such as pumps, fan coil units and tanks,
and at tees. Identification shall be applied no less than 50 feet apart on horizontal
pipe; and one identification per floor on vertical pipe.

Letters and numbers shall be high on pipe 2” and smaller.

Letters and numbers shall be 1” high on pipe 3” and larger.

Directional arrows shall be 4” long and “wide.

Letters and numbers shall be black on white pipe or insulation.

Letters and number shall be white on dark pipe or insulation.

Pipe identification symbols shall be the same as shown on the drawings.
Soil, vent and refrigerant piping shall not be identified.

1.17 PERMITS AND INSPECTIONS
A.  The Contractor shall secure and pay for all permits, fees, inspections, and utility
connection costs.

B. BOILER TEST CERTIFICATES: It shall be the Contractor’s responsibility to have each

boiler, large (greater than 120 gallon capacity) water heater, and pressure vessel inspected
by a State of Georgia certified inspector upon installation. Each inspection report shall be
submitted to the Georgia Department of Labor, Safety Engineering Section, 1700 Century
Circle, Atlanta, Georgia 30345 to the attention of Direction of Engineering, PLUS a copy
of each report transmitted to the Architect. ONE additional copy of each report shall be
included in EACH of the FOUR Close—Out Manuals.

1.18 EQUIPMENT & MATERIAL PROTECTION
A.  All equipment and material shall be kept clean and free of debris as construction
progresses. Closures shall be provided over duct, piping and major equipment openings
during storage, erection and prior to connection. Material finishes shall be protected by
covers to prevent impingement of corrosive, abrasive and disfiguring foreign matter.
Accidental finish damage shall be repaired equivalent to original finish.

1.19 TEST, BALANCE AND REPORT
A. See Section 15950.

1.20PROHIBITED MATERIALS
A.  All products, materials or assemblies which contain asbestos or polychlorinated biphenyl

(PCB) in any form or in any concentration whatsoever, are expressly forbidden from being
used on this project.

1.21 SITE VISIT AND FAMILIARIZATION

A.  Contractors proposing to undertake work under this Division shall visit the site of the
work and fully inform themselves of all conditions that effect the work or cost thereof,
examine the drawings and specifications as related to the site conditions, and acquaint
themselves with the utility companies from whom services will be supplied; verify locations
of utility services and determine requirements for connections.

B. Consideration will not be granted for any alleged misunderstanding of the amount of
work to be performed. Tender of proposal shall convey full agreement to all items and
conditions specified, indicated on the drawings, and/or required by nature of the site.

C. Attention is called to the fact that this scope of work includes renovation to an
existed facility and/or an addition to an existing building. When the work is finished, the
mechanical systems shall be complete in every respect, and completely integrated with all
affected mechanical and control systems.

D. Existing mechanical systems in the existing facility shall not be interrupted without
prior approval of the Owner or Architect.

1.22DISINFECTION AND TESTING OF WATER SYSTEM
A.  Sanitize plumbing potable water systems after cleaning and pressure tests, with
chlorinated potable water solution to 200 ppm chlorine residual after 24—hours minimum,
then flushed with fresh potable water until effluent chlorine content does not exceed
make—up. Water samples shall be sent to Local Health Department (LHP) for testing. A
letter of approval must be obtained from the LHD before the system is put into service.
B. All domestic water piping shall be disinfected with chlorine before it is placed into
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operation. The chlorinating material shall be liquid chlorine conforming to Federal
Specification BB—C—120 and shall be introduced to the system by experienced operators
only. The chlorine solution applied to the piping sections or system shall contain at least

fifty (50) parts per million of available chlorine and shall remain in the sections or system
for a period of not less than sixteen (16) hours. During the disinfection period all valves
shall be opened and closed at least four (4) times. After the disinfection period, the
chlorinated water shall be flushed from the system with clear water until the residual
chlorine content is not greater than two—tenths parts per million (0.2PPM). Submit
certification to the Architect and Owner that the system was disinfected.

END OF SECTION

SECTION 15081 — HVAC PIPING INSULATION

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. HVAC piping insulation.

1.2 SUBMITTALS

A. Product Data: Submit product description, thermal characteristics and list of
materials and thickness for each service, and location. Certify products meet or
exceed specified requirements.

1.3 QUALITY ASSURANCE

A. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer
diameters. Factory fabricated fitting covers manufactured in accordance with ASTM
C450.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer’s
identification, including product density and thickness. Protect insulation from
weather and construction traffic, dirt, water, chemical, and damage, by storing in
original wrapping.

1.5 WARRANTY

A. Furnish five year manufacturer warranty for man made fiber.

PART 2 PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A. Glass Fiber and Mineral Fiber Insulation Products: CertainTeed, Knauf, Johns
Manville, Owens—Corning.

2.2 PIPE INSULATION

A. Condenser Water Supply and Return, Above Grade: ASTM C547, molded glass fiber
pipe insulation.

Thermal Conductivity: 0.23 at 75 degrees F.
Operating Temperature Range: O to 850 degrees F.

Vapor Barrier Jacket: ASTM C1136, Type |, factory applied reinforced foil kraft
with self—sealing adhesive joints.

Jacket Temperature Limit: minus 20 to 150 degrees F.
Wall thickness: 17

Cover insulation with ASTM B209 embossed sheet aluminum jacketing, 0.032”
thick sheet, with longitudinal slip joints and 2”laps.

ook LN

PART 3 EXECUTION
3.1 EXAMINATION
A. Verify piping has been tested before applying insulation materials.
B. Verify surfaces are clean and dry, with foreign material removed.
3.2 INSTALLATION — PIPING SYSTEMS

A. Piping Exterior to Building: Insulate fittings, joints, and valves with insulation of
like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor retarder cement. Size insulation large enough to enclose pipe and heat
tracer. Cover with aluminum jacket with seams located at 3 or 9 o'clock position
on side of horizontal piping with overlap facing down to shed water or on bottom
side of horizontal piping.

END OF SECTION
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SECTION 15640 — COOLING TOWERS

1.0 OPEN COOLING TOWER

1.1 General: Furnish and install two factory assembled, induced draft counterflow, axial fan,
open cooling tower(s) with vertical air discharge, conforming in all aspects to the specifications
and schedules as shown on the plans. Overall dimensions shall not exceed approximately 27 ft
(m) long x 12 ft (m) wide x 20 ft (m) high. The total connected fan horsepower shall not
exceed 25 HP. The cooling tower(s) shall be Baltimore Aircoil Company Model(s)
PT2-1212A—3N2/WQ COOLING TOWER

1.2 Thermal Capacity: The open cooling tower(s) shall be warranted by the manufacturer to
cool 2700.00 USGPM (I/s) of water from 95.00 F (*C) to 85.00 F (C) at 77.00 F (‘C) entering
wet—bulb temperature. The thermal performance shall be certified by the Cooling Technology
Institute in accordance with CTI Certification Standard STD—201. Manufacturers’ performance
guarantees or performance bonds without CTl Certification or independent field thermal

performance test shall not be accepted. The cooling tower(s) shall comply with the energy
efficiency requirements of ASHRAE Standard 90.1.

1.3 Quality Assurance: The manufacturer shall have a Management System certified by an
accredited registrar as complying with the requirements of ISO—9001 to ensure consistent
quality of products and services. Manufacturers that are not ISO—9001 certified shall not be
acceptable.

1.4 Warranty: Unless otherwise noted, the manufacturer's standard equipment warranty shall be
for a period of not less than one year from date of startup or eighteen months from date of
shipment, whichever occurs first. In addition, the manufacturer shall warrant the rotating
mechanical equipment, including fans, fan motors, fan shafts, bearings, sheaves and associated
supports for not less than five (5) years from date of shipment.

1.5 Acceptable Manufacturers: BAC, Evapco, Marley
2.0 CONSTRUCTION DETAILS
EVERTOUGH

2.1 AND 2.2 TriArmor®Corrosion Protection System cold water basin with thermosetting hybrid
polymer upper section: All steel panels and structural members shall be protected with a
thermosetting hybrid polymer. Type 304 stainless steel casing and structural members are an
acceptable alternative; G—235 galvanized is not acceptable. The cold water basin shall be
protected with the TriArmor®Corrosion Protection System. The system consists of G—235
galvanized steel encapsulated with a thermosetting hybrid polymer further protected by a
polyurethane barrier applied to all submerged surfaces exposed to a circulating system water.
The polyurethane barrier shall seal all factory seams in the cold water basin to ensure a
corrosion resistant and water tight construction, and shall be warranted against leaks and
corrosion for five (5) years. Standard basin accessories shall include: a corrosion resistant
make—up valve with large diameter polystyrene filled plastic float for easy adjustment of the
operating water level, removable anti—vortexing device to prevent air entrainment, and large
area lift out strainers with perforated openings sized smaller than the water distribution system
nozzles. The strainer and anti—vortexing device shall be constructed from Type 304 stainless
steel to prevent corrosion. A bolted Series 301 basin shall not be an acceptable alternative.

2.3 Air Inlet Louver Screens: All louvers shall be constructed from PVC. Louver sections shall
be individually removable in 12”wide (maximum) sections, allowing for quick and easy access to
any part of the cold water basin without the need for tools. Louvers shall prevent debris from
entering the cold water basin as well as preventing splash out. Louvers which are greater than
12”wide or require tools for removal shall not be an acceptable alternate.

2.4 Wind and Seismic Rating: The cooling tower shall be constructed of heavy—gauge steel
utilizing double—brake flanges for maximum strength and rigidity and reliable sedling of
watertight joints. The structure shall be designed, tested and certified in accordance with IBC
2009 regulations to meet a seismic load and a wind load of 21 psf. Units not provided with a
certificate of IBC 2009 compliance shall not be an acceptable alternative.

2.5 Rigging: The cooling tower shall be designed and constructed to withstand rigging of the
casing and cold water basin as a single piece.

2.6 Casing Field Joint: The heat transfer section shall be joined to the lower section without
the use of a gasket or sealer. The field joint shall be self—aligning and require a minimum
number of fasteners.

2.7 Heat Transfer Section: The heat transfer section(s) shall consist of fill, spray water
distribution system and drift eliminators arranged for optimal thermal performance with minimal
drift.

2.8 Fill: The fill shall be formed from self—extinguishing polyvinyl chloride (PVC) having a flame
spread rating of 25 per ASTM E84 and shall be impervious to rot, decay, and fungus or
biological attack. The fill shall be suitable for use as a working platform, and shall be provided
and performance tested by the cooling tower manufacturer to assure single source
responsibility and control of the final product. The fill shall be able to withstand a water
temperature of 140°F (60.0° C).

2.9 Water Distribution System: Water shall be distributed evenly over the fill by a water
distribution system consisting of a header and spray branches of Schedule 40 PVC pipe with
large orifice, non—clog plastic distribution nozzles. The headers shall have a removable cap
facilitating quick header cleanout without removal. The spray nozzles shall be held in place by
snap—in rubber grommets and the branches should be removable without tools or removal of
branch supports, allowing quick removal of individual nozzles or complete branches for cleaning
or flushing. Branches that require tools for removal or removal of branch supports shall not be
an acceptable alternative.

2.10 Drift Eliminators: Eliminators shall be constructed of specially formulated PVC and be
removable in easily handled sections. They shall have a minimum of three changes in air
direction.

3.0 MECHANICAL EQUIPMENT

3.1 Fan(s): Fan(s) shall be axial flow with corrosion resistant blades selected to provide
optimum cooling tower thermal performance with minimal sound levels. Air shall discharge
through a fan cylinder designed for streamlined air entry and minimum tip clearance for
maximum fan efficiency. The top of the fan cylinder shall be equipped with a conical,
non—sagging removable fan guard. The fan(s) and fan drive system, including the fan motor,
shall be factory test—mounted and aligned to ensure reliable operation and ease of
maintenance.

3.2 Fan(s): Fan(s) shall be whisper quite sound, axial flow with fiberglass reinforced polyester
(FRP) hub and blades selected to provide optimum cooling tower thermal performance with
extremely reduced sound levels. Air shall discharge through a fan cylinder designed for
streamlined air entry and minimum tip clearance for maximum fan efficiency. The top of the
fan cylinder shall be equipped with a conical, non—sagging removable fan guard. The fan(s) and
fan drive system, including the fan motor, shall be factory test—mounted and aligned to ensure
reliable operation and ease of maintenance.

3.2 Bearings: Fan(s) and shaft(s) shall be supported by heavy—duty, self—aligning, grease
packed ball bearings with moisture proof seals and integral slinger collars, designed for L— 10
80k Life. Extended bearing lube lines shall be terminated at the access door for ease of
maintenance, and shall require opening the access door to insure proper lubrication.

3.3 Fan Drive: The fan(s) shall be driven by a one—piece, multi—groove, solid back V—type
powerband with taper lock sheaves designed for 150% of the motor nameplate horsepower. The
powerband shall be constructed of neoprene reinforced polyester cord and be specifically
designed for cooling tower service.

3.4 Sheaves: Fan and motor sheave(s) shall be fabricated from corrosion—resistant materials
to minimize maintenance and ensure maximum drive and powerband operating life.

3.5 Fan motor(s) shall be premium efficient/VFD duty, totally enclosed air over (TEAO),
reversible, squirrel cage, ball bearing type designed specifically for cooling tower service. Fan
motor(s) shall be designed per NEMA Standard MG1, Section IV Part 31, Section IV, and Part 31
suitable for 460 volt, 60 hertz, and 3 phase electrical service. Furnish 25 HP, 1800 RPM
motors. The motor(s) shall be furnished with special moisture protection on winding, shafts,
and bearings, and appropriately labeled for ‘cooling tower duty.”Motor(s) shall be mounted on
an interior, adjustable base which allows the motor to slide to the exterior of the unit for
servicing. A mechanical equipment removal davit mounting channel shall be included as
standard and integral to the casing design. Motor adjustments shall be made from the exterior
of the unit; internally adjustable motor bases shall not be an acceptable alternative.

3.6 Mechanical Equipment Warranty: The fan(s), fan shaft(s), bearings, mechanical equipment
support and fan motor shall be warranted against defects in materials and workmanship for a
period of five (5) years from date of shipment.

4.0 ACCESS

4.1 Tower Access: Permanently mounted, inward sliding access doors are provided for safe and
easy access to the spray branch and fan drive system for routine maintenance. Removable
access doors are not acceptable.

5.0 SOUND

5.1 Sound Level: To maintain the quality of the local environment, the maximum sound
pressure levels (dB) measured 50 ft from the cooling tower operating at full fan speed shall
not exceed the sound levels detailed below.

6.0 ACCESSORIES

6.1 Basin Heater(s): The cooling tower cold water basin shall be provided with electric heater(s)
to prevent freezing in low ambient conditions. The heater(s) shall be selected to maintain 40°F

(4.4°C) basin water temperatures at 0° F ambient. The heater(s) shall be 460 V/ 3 phase/ 60
Hz electric and shall be provided with low water cutout and thermostat.

6.2 Basin Water Level Control: The cooling tower manufacturer shall provide an electric water
level control (EWLC) system. The system shall consist of water level sensing and control units
in quantities and locations as indicated on the drawings. Each water level sensing and control
unit shall consist of the following: NEMA 4 enclosure with gasketed access cover; solid state
controls including all necessary relays and contacts to achieve the specified sequence of
operation; stainless steel water level sensing electrodes with brass holder; Schedule 40 PVC
standpipe assembly with vent holes, and all necessary stainless steel mounting hardware.
Provide PVC union directly below the control enclosure to facilitate the removal and access of
electrodes and control enclosure.

6.3 Vibration Cutout Switch: Provide mechanical local reset vibration switch. The mechanical
vibration cut out switch will be guaranteed to trip at a point so as not to cause damage to
the cooling tower. To ensure this, the trip point will be a frequency range of 0 to 3,600 RPM

and a trip point of 0.2 to 2.0 g’s.

6.4 External Access — Inclined Ladder: An inclined ladder shall be provided for access to the
mechanical plenum. The ladder shall be at a 75° angle extended from the base of the unit to
the access door. All components are designed to meet OSHA standards.

END OF SECTION

Baltimore Aircoil Company, Inc.
Cooling Tower Selection Program
Version: 8.6.2 NA
Product data correct as of: August 31, 2015
Project Name: Unknown Evapco Replacement
Selection Name: Whisper Quiet Fan 98.9%
Project State/Province: Georgia
Project Country: United States Top
Date: November 16, 2015 Sound Pressure (dB)
Model Information O;;\ée 5 ﬂD'Stanczo m
Product Line: PT2 Intake Option: None ; 75' o8 -
Model: PT2-1212A-3N2 Internal Option: None
K . . 2 74 67
Number of Units: 1 Discharge Option: None
R . 3 69 62
Fan Type: Whisper Quiet Fan 4 70 60
Fan Motor: (2) 25.00 = 50.00 HP/Unit 5 70 59
Total Standard Fan Power: 98.9% of Full Speed, 48.37 BHP/Unit 6 66 54
Octave band and A-weighted sound pressure levels (Lp) are expressed in decibels (dB) 7 66 54
reference 0.0002 microbar. Sound power levels (Lw) are expressed in decibels (dB) 8 65 53
reference one picowatt. Octave band 1 has a center frequency of 63 Hertz. A-wgtd 75 64
Motor Side Air Inlet
Sound Pressure (dB) Sound Pressure (dB)
Octave Distance Octave Distance
Band 5 ft. 50 ft. Band 5 ft. 50 ft.
1 77 72 1 76 70
2 74 67 2 75 65
3 69 60 3 69 59
4 70 59 4 70 58
5 70 57 5 70 58
6 70 56 6 69 56
7 71 56 7 70 56
8 72 56 8 70 56
A-wgtd 78 64 A-wgtd 77 64
Air Inlet Side Opposite Motor
Sound Pressure (dB) Sound Pressure (dB)
Octave Distance Octave Distance
Band 5 ft. 50 ft. Band 5 ft. 50 ft.
1 76 70 1 77 72
2 75 65 2 75 66
3 69 59 3 70 60
4 70 58 4 70 59
5 70 58 5 70 57
6 69 56 Sound Power (dB) 6 70 56
7 70 56 Octave |Center Frequency 7 7 56
8 70 56 Band (Hertz) Lw 8 71 56
A-wgtd 7 64 1 63 102 A-wgtd 77 64
2 125 98
3 250 92
4 500 91
5 1000 90
6 2000 88
7 4000 88
8 8000 88
Note: The use of frequency inverters (variable frequency drives) can increase sound levels.
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SECTION 15185 — HYDRONIC PUMPS
PART 1 — GENERAL

1.1
A.

1.

1.2
A.

1.3
A.

B.

C.

WORK INCLUDED

This Section governs the materials and installation of hydronic systems associated with
building heating and cooling. The following systems, where applicable, shall be installed as
specified herein.

Closed Circuit Cooling Tower System

TESTING & APPROVING AGENCIES

Where items of equipment are required to be provided with compliance to U.L.,, A.G.A., or
other testing and approving agencies, the contractor may submit a written certification from
any nationally recognized testing agency, adequately equipped and competent to perform
such services, that the item of equipment has been tested and conforms to the same
method of test as the listed agency would conduct.

SUBMITTAL DATA

Provide manufacturer’s literature for all products specified in this Section, which will be
installed under this project.

Provide performance curves for all pumps. Plot the specified operating point for each pump
on its respective curve.

Provide complete literature for all components of packaged systems. These include pump
performance, heat exchanger calculations, expansion tank capacity, data for all accessories
and valves and complete wiring diagrams specific to the exact unit to be supplied. The
wiring diagram shall indicate all required field and factory wiring.

PART 2 — PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS: Taco, Bell & Gossett, Grundfos
2.2 PUMPS
A.  Horizontal Split Case Pumps

1.

Pumps shall be Taco Model TA or approved equal. The pumps shall be single stage double
suction horizontally split design. The bearings and seal shall be serviceable without disturbing
the piping connections. The capacities and characteristics shall be as called for in the
plans/schedules.

Pump casing shall be constructed of ASTM A48 class 30 cast iron. The pump casing/volute
shall be rated for 300 psi working pressure. The pump flanges shall be drilled to match the
piping standards of the job, either ANSI class 125 or ANSI class 250. The pump casing shall
be drilled and tapped for gauge ports on both the suction and discharge connections and for
a drain port at the bottom of the casing. The casing shall have an additional tapping on the
discharge connection to allow for the installation of a seal flush line. The pump cover shall
be drilled and tapped to accommodate a seal flush line which can be connected to the
corresponding tapping on the discharge connection, or to an external source to facilitate
cooling and flushing of the seal faces.

Nozzle velocities shall not exceed 12 ft/sec. Any volute with nozzle velocities exceeding 12
ft/sec shall provide the owner a spare wet end and rotating assembly.

Pump volute shall be foot mounted. Overhung cantilevered design not allowable.

The impeller shall be ASTM B584—836/875 bronze and hydraulically balanced. The impeller
shall be dynamically balanced to ANSI Grade G6.3 and shall be fitted to the shaft with a key.

The pump shall incorporate a dry shaft design to prevent the circulating fluid from
contacting the shaft. The pump shaft shall be AISI 1045 carbon steel with field replaceable
bronze SAE 660 shaft sleeve. The sleeve shall be fitted to the shaft via threading and key.
The sleeves shall be threaded on the side abutting the impeller to allow for thermal
expansion.

The pump shall be fitted with two mechanical seals, with EPT elastomers and
Carbon/Ni—Resist faces, rated up to 250°F. This seal must be capable of being flushed
externally via a tapping in the pump cover adjacent to the seal cavity. Any pump used on
an open system shall be furnished with a seal flush line and a Cuno / Purocell #900
replaceable cartridge filter or Kynar sediment separator with shut—off isolation valve installed
in the seal flushing line. The filter shall have the ability to remove particles down to five
microns in size.

All pumps to be provided with a fully welded, rigid structural steel base. The base shall
include closed ends and top openings to allow for grouting. The base shall include an integral
drain pan fabricated from steel with @ minimum thickness of 0.1875” and shall contain an
integral %”drain connection.

The pump shall be flexibly coupled to a NEMA standard T frame motor. The coupler shall be
suitable for across the line starting as well as variable speed conditions associated with
variable frequency drives. The coupling shall be equal to a Woods Dura—Flex coupler. Any
pump manufacturer providing a mechanically inferior coupler design, especially in variable
torque applications, shall extend the warranty of the coupler for an additional two years in
addition to their own standard warranty. The coupling and shafts shall be covered by a metal
guard. Pump shall be dligned upon receipt at job, during installation, and after system fill by
contractor.

PART 3 — EXECUTION

3.1
A.

1.

o

PUMPS
General

All pumps shall be fitted with a discharge multi—purpose balancing valve or other means of
providing system balance, isolation, and check feature for reverse flow. The gland shall be
straight or angle pattern and shall be field convertible between the two. The valve shall be
ductile iron and rated for 250 psi working pressure for all jobs. The valve flanges shall be
matched to suit the working pressure of the piping components on the job; with either ANSI
class 125 flanges or ANSI class 250 flanges. The wvalve shall include the following
components; non—slam check valve with spring—loaded bronze disc and seat, stainless steel
stem, and calibrated adjustment permitting flow regulation. Valve shall be serviceable under
full system pressure. The valve shall be a Taco model MPV Plus Two multi—purpose valve or
equivalent.

All pumps shall be fitted with one 4 %”dial pressure gauge piped to the inlet and outlet
pump flanges. The gauge is to be isolated from each flange via %”ball valve. This gauge is
to be used to take the differential across the pump unless otherwise indicated.

Contractor shall install pump in accordance with the manufacturer’s instructions. All base
mounted pumps to be aligned upon receipt at jobsite, during installation, and after system
fill.  Contractor shall level and grout each pump according to the manufacturer
recommendations to insure proper alignment prior to operation.

Pipe connections to pumps shall be made in such a manner so as not to exert any stress
on pump housings. If necessary to meet this requirement, provide additional pipe supports
and flex connectors.

Pumps shall NOT be run dry to check rotation.

Change start—up strainers to permanent strainer upon acceptance of the job. Provide a
blowdown valve on each strainer and terminate with hose thread or extend blowdown line to
nearest floor drain.

END OF SECTION
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