SPECIFICATIONS

SPECIFICATIONS (CONTINUED)

WORK SHALL COMPLY WITH LOCAL CODES AND ORDINANCES INCLUDING THE 2006
INTERNATIONAL MECHANICAL CODE. WORK SHALL BE COORDINATED WITH THE WORK OF OTHER
TRADES. WORK SHALL BE GUARANTEED FOR ONE YEAR AFTER ACCEPTANCE BY THE OWNER.

RECORD DRAWINGS, OPERATION MANUALS AND MAINTENANCE MANUALS SHALL BE SUBMITTED
AS REQUIRED BY OWNER UPON COMPLETION.

DRAWINGS SHALL NOT BE SCALED.

PIPING SHALL BE IDENTIFIED WITH PLASTIC PIPE MARKERS IN CLEAR VIEW AND ALIGNED WITH
AXIS OF PIPING. MARKERS SHALL BE PREPRINTED WITH PRESSURE SENSITIVE PERMANENT
ADHESIVE AND COLOR CODED IN COMPLIANCE WITH ANSI A13.1. SERVICE AND FLOW DIRECTION

SHALL BE INDICATED. DISTANCE BETWEEN IDENTIFICATION LOCATIONS SHALL NOT EXCEED 20’.
IDENTIFICATION SHALL BE LOCATED AT EACH VALVE, RUNOUT, EQUIPMENT CONNECTION AND ON

BOTH SIDES OF AN OBSTRUCTION. VALVE TAGS SHALL BE BRASS AND 1.5" DIAMETER WITH
SOLID BRASS CHAIN. TAGS FOR FLOW CONTROLS SHALL INCLUDE FLOW AND PRESSURE DROP
SET POINTS.

MECHANICAL EQUIPMENT SHALL BE SECURED AND INSTALLED PER MANUFACTURERS
RECOMMENDATIONS AND APPLICABLE SECTIONS OF THE 2006 INTERNATIONAL BUILDING CODE
AND 2006 INTERNATIONAL MECHANICAL CODE.

MECHANICAL EQUIPMENT SHALL BE IDENTIFIED WITH BAKELITE NAMEPLATES. COLOR CODING OF
NAMEPLATES AND IDENTIFICATION INFORMATION SHALL BE COORDINATED WITH THE OWNER.

ELECTRICAL CHARACTERISTICS OF MECHANICAL EQUIPMENT SHALL BE VERIFIED WMITH ELECTRICAL
DRAWINGS PRIOR TO ORDER RELEASE. ADDITIONAL ELECTRICAL WORK RESULTING FROM
EQUIPMENT SUBSTITUTION SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.

THE OWNER SHALL BE NOTIFIED IN WRITING ONE (1) WEEK PRIOR TO SHUTDOWN OF UTILITIES
REQUIRED BY THE EXECUTION OF THIS CONTRACT.

THE FOLLOWING MUST BE SUPPLIED FOR THE INDUCED—DRAFT, VERTICAL DISCHARGE TOWER:
A)  GALVANIZED STEEL CONSTRUCTION, EXCEPT WHERE NOTED.
B) A PROPELLER TYPE FAN WITH ADJUSTABLE PITCH BLADES.
C) A GEAR REDUCER DRIVE.
D) MOTOR TO BE SITUATED OUTSIDE THE TOWER'S HUMID AIRSTREAM.
E)  FILL MUST BE MANUFACTURED OF FIRE-RESISTANT PVC MATERIAL (MINIMUM 15 MIL.
THICKNESS)
F)  HOT RETURN WATER BASIN COVERS.
G)  EXTENDED LUBE AND OIL FILL LINES WITH SIGHT GLASS OR DIPSTICK.

H)  STAINLESS—STEEL HARDWARE, AND BRASS OR STAINLESS-STEEL FITTINGS,
THROUGHOUT WITHIN WET AREA.

)  VIBRATION SWITCH

J)  INDIVIDUAL ELECTRIC SUMP LEVEL SENSOR WITH SLOW OPENING/CLOSING BALL
VALVE FOR EACH CELL

K) ELECTRIC BASIN HEATERS
L)  BASIN EQUALIZER CONNECTION
M)  STAINLESS STEEL BASIN

THE WORK DONE BY THE MECHANICAL CONTRACTOR INCLUDES THE FOLLOWING:
A)  RECEIVE, UNLOAD AND STORE THE UNITS AT THE JOB SITE.
B) PROVIDING RIGGING AND HOIST UNITS FOR REMOVAL AND FINAL INSTALLATION
UNDER THE COOLING TOWER MANUFACTURER’S SUPERVISION.

C) SPRING TYPE VIBRATION ISOLATORS SHALL BE PROVIDED TO ISOLATE THE ENTIRE
COOLING TOWER ASSEMBLY FROM THE BUILDING STRUCTURE; ISOLATORS SHALL
DAMPER OUT OF 90% OF THE VIBRATION PRODUCED BY THE EQUIPMENT.

D) PROVIDE HOLES IN STRUCTURAL GRILLAGE TO FASTEN COOLING TOWER IN PLACE.

E)  INSTALL LOOSE PIECES INCLUDING SUMPS, OUTLETS, AND FAN GUARDS USING
PARTS FURNISHED BY THE COOLING TOWER MANUFACTURER WHICH ARE REQUIRED
FOR A COMPLETE INSTALLATION.

F)  PROVIDE ALL SIDE-STREAM FILTER PIPING AND DISTRIBUTION HEADERS.
G) PROVIDE MOTOR STARTERS.
H)  COORDINATE ALL WORK ASSOCIATED WITH THE COOLING TOWER INSTALLATION.

1)  IF POSSIBLE, REUSE AND REFURBISH TO LIKE-NEW CONDITION ALL PIPING AND
STRUCTURAL STEEL.

J)  PROVIDE LEVEL STRUCTURAL STEEL GRILLAGE (COMPLETE WITH ANCHOR BOLT
HOLES) UPON WHICH THE COOLING TOWER SHALL BE CONSTRUCTED IN
ACCORDANCE WITH THE COOLING TOWER MANUFACTURER’S REQUIREMENTS.

WORK DONE BY THE ELECTRICAL CONTRACTOR INCLUDES THE FOLLOWING:

A)  PROVIDE ALL ELECTRICAL POWER CONNECTIONS, POWER WIRING, AND ELECTRICAL
DEVICES FOR EACH MOTOR.

B) PROVIDE LIGHTENING PROTECTION SYSTEM.
C) PROVIDE FIRE DETECTION SYSTEM.
D) PROVIDE PERMANENT TOWER LIGHTING SYSTEM.

NO EQUIPMENT SHALL BE FABRICATED OR DELIVERED UNTIL RECEIPT OF APPROVED SHOP
DRAWINGS FROM ENGINEER.

SUBMIT PERTINENT PRODUCT DATA INCLUDING PERFORMANCE DATA, CATALOG CUTS, ETC. FOR
ITEMS LISTED HEREAFTER. HIGHLIGHT EACH COPY OF PRODUCT DATA INFORMATION TO
INDICATE ACTUAL PRODUCT AND OPTIONAL ACCESSORIES TO BE PROVIDED. INCLUDE PRODUCT
DATA FOR THE FOLLOWING:

A)  ARRANGEMENT DRAWINGS AS HEREIN DESCRIBED
B)  MOTORS

C)  SUMPS

D)  EQUALIZER OUTLET

E)  VIBRATION SWITCH

F)  FLOAT VALVE

G) FLOW CONTROL VALVES

PROVIDE THE FOLLOWMING INFORMATION WITH SHOP DRAWING/PRODUCT DATA SUBMISSION:

A)  DIMENSIONED ARRANGEMENT DRAWINGS INCLUDING PHYSICAL OUTLINE DIMENSIONS
AND ALL ELECTRICAL AND WATER PIPING CONNECTION LOCATIONS AND SIZES.

B) RECOMMENDED SCHEMATIC POWER WIRING DIAGRAMS INCLUDING POWER
REQUIREMENTS, STARTER INTERNAL WIRING AND INTERFACE WITH CONTROLS.

C) RECOMMENDED SCHEMATIC CONTROL WIRING DIAGRAMS INCLUDING CONNECTIONS
TO ALL SAFETY DEVICES, INTERCONNECTIONS WMITH POWER WIRING,
INTERCONNECTIONS FOR TWO SPEED NON REVERSING (HIGH LOW OFF) OPERATION,
INTERCONNECTION AND FOR TWO SPEED REVERSING (HIGH LOW OFF REV/LOW)
OPERATION.

D) STRUCTURAL GRILLAGE REQUIREMENTS, INCLUDING EQUIPMENT LOADS AT ALL

BEARING POINTS AND ANCHOR BOLT LOCATIONS AND SIZES.

E)  FAN CURVES FOR COOLING TOWER FANS. CURVE SHALL INDICATE FAN SPEED (TWO
CURVES RE-QUIRED), FAN BLADE POSITION, AIRFLOW, STATIC PRESSURE,
BRAKEHORSE POWER, AND CHARAC-TERISTIC OPERATING LINES.

F)  THERMAL PERFORMANCE CURVES (GRAPHICAL PRESENTATION CURVES SHALL
PLOT TOWER LEAVING WATER TEMPERATURE VERSUS OUTDOOR WET BULB
TEMPERATURE. EACH PLOT SHALL INCLUDE CURVES FOR THE FOLLOWING WATER
TEMPERATURE DIFFERENTIALS: 12 DEG. F, 10 DEG. F, 8 DEG. F, 5 DEG. F, 2 DEG.
F. PROVIDE PLOTS FOR FULL SPEED FAN OPERATION, AND HALF SPEED FAN
OPERATION FOR 100 PER-CENT FLOW, 90 PERCENT FLOW AND 110 PERCENT WATER
FLOW. ALSO PROVIDE PLOT FOR 100 PERCENT WATER FLOW WITH THE FAN NOT
OPERATING.

G)  GENERAL RECOMMENDATIONS FOR COOLING TOWER WATER TREATMENT, LE.,
PREFERRED TREAT-MENTS.

H)  LIST OF SPARE PARTS FOR ONE YEAR'S NORMAL MAINTENANCE; INCLUDE ALL "OFF
THE SHELF” READILY AVAILABLE PURCHASED ITEMS ON THIS LIST. LIST SHALL
INCLUDE SUBASSEMBLY PART NUMBER (IDENTIFIABLE IN MAINTENANCE MANUAL OR
ON SHOP DRAWINGS), MANUFACTURER'S NAME, MANUFACTURER’S PART NUMBER,
AND A PART DESCRIPTION.

1) INSTALLATION, OPERATION, EMERGENCY AND PREVENTATIVE MAINTENANCE, AND
LUBRICATION INSTRUCTIONS IN SHOP MANUAL FORMAT.

SPECIFICATIONS (CONTINUED)

UPON COMPLETION OF THE SHOP DRAWING SUBMITTAL PHASE OF THE PROJECT, PROVIDE
INSTALLATION, OPERATION, AND MAINTENANCE MANUALS WHICH SHALL BE IN BOUND PRINTED
FORM TO ENGINEER. EACH MANUAL SHALL INCLUDE ONE APPROVED/REVIEWED COPY OF EACH
ITEM LISTED IN THIS SPECIFICATION.

SHOULD LACK OF ADEQUATE AND CORRECT INFORMATION ON VENDOR'S DRAWINGS OR ERROR
ON VENDER'S PART IN PERFORMING WORK RESULTS IN ANY INTERFERENCE WITH OWNERS
EQUIPMENT OR FACILITES SO AS TO REQUIRE CHANGES THEREIN OR VENDER—FURNISHED WORK,
VENDOR SHALL AT ITS OWN EXPENSE MAKE SUCH CHANGES AS ARE NECESSARY TO CORRECT
SUCH INTERFERENCE OR OWNER MAY MAKE THEM AND CHARGE COST THEREOF TO VENDER.

CERTIFY COOLING TOWER'S THERMAL PERFORMANCE ACCORDING TO CTI STANDARD 201.

PROVIDE ELECTRIC MOTORS AND ELECTRICAL COMPONENTS REQUIRED AS PART OF
FACTORY—FABRICATED COOLING TOWERS THAT COMPLY WITH APPLICABLE NEMA STANDARDS.

INSTALL COOLING TOWER ACCORDING TO NFPA 70 "NATIONAL ELECTRICAL CODE.”
MATERIALS SHALL BE LISTED UNDER THE FOLLOWING STANDARDS: UL, CTIl, NEC, AND ASHRAE.

PROVIDE SAFETY GUARDS FOR ALL COUPLINGS, AND ROTATING EQUIPMENT. SAFETY
REQUIREMENTS OF THE DEPARTMENT OF LABOR AND INDUSTRY AND OSHA SHALL BE MET.

COOLING TOWER MANUFACTURER SHALL WARRANT ALL EQUIPMENT, AND CORRECT ALL DEFECTS
IN THE WORK FOR A PERIOD OF ONE (1) YEAR. WARRANTY PERIOD SHALL COMMENCE WITH
OWNER'S ACCEPTANCE OF SUCCESSFUL START UP OF EACH PIECE OF EQUIPMENT, DOCUMENTED
BY A CERTIFICATE OF SUBSTANTIAL COMPLETION. COOLING TOWER MANUFACTURER SHALL
INCLUDE IN HIS WARRANTY THE COST OF ALL PARTS, INCLUDING FREIGHT OR AIR FREIGHT AS
REQUIRED TO REMEDY ANY BREAKDOWN SITUATION RELATING TO THE COOLING TOWER
MANUFACTURER'S INSTALLA-TION. COOLING TOWER MANUFACTURER SHALL INCLUDE IN HIS
WARRANTY THE COST OF ALL LABOR INCLUDING TRAVELING EXPENSES AS REQUIRED TO
REMEDY ANY BREAK-DOWN SITUATION RELATING TO THE INSTAL-LATION. IT IS EXPRESSLY
UNDERSTOOD THAT THE OWNER SHALL OPERATE ALL EQUIPMENT IN COMPLIANCE WITH ALL
OPERATING INSTRUCTIONS AND THAT THE SERVICE WORK DOES NOT INCLUDE WORK REQUIRED
TO REPAIR EQUIPMENT FAILURE BROUGHT ABOUT BY NEGLECT, DAMAGE, TAMPERING WITH
CONTROLS, OR AN ACT OF GOD.

EXAMINATION:

A) EXAMINE PROPOSED ROUTE OF MOVING COOLING TOWERS INTO PLACE AND VERIFY
THAT IT IS FREE OF INTERFERENCES.

B) EXAMINE ELEMENTS AND SURFACES INTENDED TO SUPPORT COOLING TOWER.

C) VERIFY PIPING ROUGH—-IN LOCATIONS.

D) VERIFY SUITABILITY OF BRANCH CIRCUIT WIRING.

E) VERIFY THAT COOLING TOWER CONFORMS TO REGULATORY AND SPECIFICATION
REQUIREMENTS.

F) DO NOT PROCEED UNTIL ANY UNSATISFACTORY CONDITIONS HAVE BEEN CORRECTED.

DELIVERY OF EQUIPMENT TO SITE

A) THE COOLING TOWER MANUFACTURER SHALL SHOP ASSEMBLE EACH COOLING
TOWER CELL TO THE FULLEST POSSIBLE EXTENT PRIOR TO SHIPMENT.

B) THE COOLING TOWER MANUFACTURER SHALL MARK PARTS OF WORK TO BE
ERECTED OR FIELD ASSEMBLED, DURABLY AND LEGIBLY WITH INDELIBLE MARKINGS,
GIVING THE MANUFACTURERS ORDER NUMBER, DETAIL IDENTIFICATION, AND MATCH
MARKING TO ENABLE THE CONTRACTOR TO IDENTIFY THE VARIOUS PARTS AND
ERECT WORK WITHOUT DELAY.

C) THE COOLING TOWER MANUFACTURER SHALL IDENTIFY SHIPMENTS WITH THE
PURCHASE ORDER NUMBER. THE COOLING TOWER MANUFACTURER SHALL FURNISH
A DETAILED LIST OF PARTS IN EACH SHIPMENT TO PERMIT SATIS+ACTORY
CHECKING WHEN RECEIVED.

D) THE COOLING TOWER MANUFACTURER SHALL TAG AND PLACE SEPARATE PARTS
TOO SMALL TO MARK IN CONTAINERS PLAINLY MARKED ON OUTSIDE AS TO
CONTENTS AND THE PUR-CHASE ORDER NUMBER. IN SHIPPING BOLTS, DIFFERENT
KINDS AND SIZES SHALL BE KEPT SEPARATE, EITHER BY SEPARATE CON-TAINERS
OR PARTITIONS IN SAME CONTAINER.

E) BEFORE SHIPMENT, THE COOLING TOWER MANUFACTURER SHALL COAT FINISHED
SURFACES OF MACHIN-ERY AND EQUIPMENT THOROUGHLY WITH A PROTECTIVE
MATERIAL THAT PREVENTS RUST, BUT CAN BE READILY REMOVED WHEN ERECTED.

F) THE COOLING TOWER MANUFACTURER SHALL PROTECT EQUIPMENT AGAINST DAMAGE
DURING SHIPMENT AND DELIVERY.

G) THE COOLING TOWER MANUFACTURER SHALL CAP OR PLUG PIPE ENDS AND TAPPED
HOLES FOR PIPE CONNECTIONS BEFORE SHIPMENT.

H) AFTER LOADING EQUIPMENT FOR SHIPMENT, THE COOLING TOWER MANU-FACTURER
SHALL NOTIFY THE CONTRACTOR THE NAME OF CARRIER, CAR NUMBER,
DESCRIPTION OF EQUIPMENT, ORDER NUMBER, WEIGHT OF HEAVIEST PIECE, SHIPPING
POINT, DATE OF SHIPMENT, AND ESTIMATED TIME OF ARRIVAL.

I) THE COOLING TOWER SHALL NOT BE SHIPPED UNTIL THE CONTRACTOR HAS GIVEN
VERBAL APPROVAL THAT SITE HAS BEEN PREPARED TO A SUFFICIENT DEGREE
THAT IT IS READY FOR DELIVERY.

INSTALLATION

A) THE COOLING TOWER MANUFACTURER’S AUTHORIZED REPRESENTATIVE SHALL BE
PRESENT WHEN THE COOLING TOWERS ARE RECEIVED AT THE JOB SITE.

B) THE COOLING TOWER MANUFACTURER'S AUTHORIZED REPRESENTATIVE SHALL BE
PRESENT WHEN THE COOLING TOWER IS RIGGED INTO FINAL POSITION.

C) ALL RIGGING AND HOISTING OF THE COOLING TOWER SHALL BE PERFORMED IN THE
PRESENCE OF THE COOLING TOWER MANUFACTURER’S AUTHORIZED
REPRESENTA-TIVE.

D) INSTALL COOLING TOWERS ACCORDING TO EQUIPMENT MANUFACTURER’S WRITTEN
INSTRUCTIONS.

E) INSTALL COOLING TOWERS PLUMB, LEVEL, AND ANCHOR.

F) MAINTAIN MANUFACTURER'S RECOMMENDED CLEARANCES FOR SERVICING AND
MAINTENANCE.

G) INSTALL VIBRATION ISOLATORS ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.

H) PIPING CONNECTIONS: MAINTAIN CLEARANCES FOR COOLING TOWER SERVICE AND
MAINTENANCE.

1) INSTALL FLANGED OR UNION CONNECTIONS TO COOLING TOWER.

J) INSTALL FLEXIBLE PIPE CONNECTIONS FOR TOWERS MOUNTED ON VIBRATION
ISOLATORS.

K) PITCH PIPING DOWN TO DRAIN INTO SUMP.

L) INSTALL SHUTOFF/BALANCING VALVES AT COOLING TOWER INLET CONNECTIONS.

M) PROVIDE SHUTOFF VALVES AT COOLING TOWER OUTLETS.

N) O) CONNECT OVERFLOW DRAIN AND BLEED LINES TO SANITARY SEWAGE SYSTEM.
P) ELECTRICAL WIRING: INSTALL ELECTRICAL DEVICES FURNISHED BY MANUFACTURER
BUT NOT SPECIFIED TO BE FACTORY MOUNTED, SUCH AS REMOTE ELECTRONIC

WATER LEVEL CONTROLLER, TOWER CONTROL PANEL, AND REMOTE BASIN
WATER—-HEATER CONTROL PANEL. FURNISH COPY OF MANUFACTURER'S WIRING
DIAGRAM SUBMITTAL TO ELECTRICAL INSTALLER.

STARTUP SERVICE
A) THE COOLING TOWER MANUFACTURER SHALL PROVIDE START UP SERVICE BY A
FACTORY TRAINED SERVICE REPRESENTATIVE FOR ENTIRE COOLING TOWER
INSTALLA-TION.
B) THE CONTRACTOR SHALL PROVIDE CONNECTIONS OF PIPING AND WATER SYSTEM
BALANCING.

C) UNDER THE SUPERVISION OF THE COOLING TOWER MANUFACTURER'S FACTORY
TRAINED SERVICE REPRE-SENTATIVE, THE CONTRACTOR SHALL PERFORM THE
FOLLOWING WORK:

1. FILL BASIN, PIPING AND CONNECTED SYSTEM WITH WATER TO THE
PROPER LEVEL.

2. PLACE ALL VALVES IN CONNECTING SYSTEM IN PROPER OPEN OR
CLOSED POSITION.

3. START THE CIRCULATING WATER PUMPS. OPERATE THE TOWER WITHOUT
HEAT LOAD IF POSSIBLE, UNTIL THE REMAINING OPERATING
REQUIREMENTS ARE CHECKED.

SHEET INDEX

D) WVISUALLY CHECK, BY COMPARING WATER LEVELS IN DISTRIBUTION BASINS, THE
QUANTITY OF WATER CIRCULATED IN EACH CELL. ADJUST FLOW CONTROL VALVES
AS NECESSARY TO OBTAIN EQUAL DISTRIBUTION.
1. CHECK MAKEUP WATER SYSTEM TO ENSURE THAT PROPER OPERATING
WATER LEVEL IS MAIN-TAINED.

E) PRIOR TO INITIAL STARTUP, A FACTORY TRAINED SERVICE REPRESENTATIVE SHALL
INSPECT THOROUGHLY THE COOLING TOWER FOR THE FOLLOWING ITEMS.

1. VERIFY ALL POWER WIRING AND CONTROL WIRING CONNECTIONS.

2. FREE FAN ROTATION HAND ROTATE THE FANS; THERE SHOULD BE NO
ROUGH SPOTS, BINDING, OR OTHER MALFUNCTIONS THAT COULD CAUSE
FAN OVERLOAD.

3. PROPER DIRECTION OF ROTATION  CHECK FAN FOR PROPER ROTATION.

4. BLADE TIP CLEARANCE CHECK CLEARANCE BETWEEN THE TIP OF THE
FAN BLADE AND THE INNER-MOST PORTION OF THE FAN STACK TO

INSURE IT MEETS THE MANUFACTURER'S TOLERANCE.

5. FAN BLADE PITCH ANGLE  ALL BLADES ON EACH FAN SHALL BE
CHECKED FOR PROPER THE CORRECT ANGLE FROM THE HORIZONTAL.

6. FAN ATTACHING BOLTS  ALL BOLTS ATTACHING COMPONENTS OF THE
FAN ASSEMBLY SHOULD BE SUFFICIENTLY TIGHT TO PREVENT SLIPPAGE.
CHECK FOR PROPER TORQUE VALUES.

7. LUBRICATION EACH SPEED REDUCER, BELT DRIVE SHAFT BEARING, AND
FAN MOTOR MUST BE ADEQUATELY LUBRICATED IN ACCORDANCE WITH
MANUFACTURER’S INSTRUCTIONS.

8. ATTACHING BOLTS BOLTS ATTACHING THE SPEED REDUCER AND FAN
MOTOR TO THE MECHANICAL EQUIPMENT SUPPORT AND THOSE
ATTACHING THE SUPPORT TO THE TOWER MUST BE SUFFICIENTLY TIGHT
TO PROPERLY POSITION THE COMPONENTS. CHECK FOR PROPER TORQUE
VALUES.

9. GEAR DRIVES DRIVE SHAFT ALIGNMENT SHOULD BE SUFFICIENTLY
ACCURATE TO PERMIT OPERATION WITHOUT BINDING OR EXCESSIVE
VIBRATION. CHECK THAT COUPLING GUARDS ARE KEPT IN PLACE AND
SECURE.

10. POWER BAND DRIVES  CHECK DRIVE ALIGNMENT TO INSURE SMOOTH
OPERATION WITHOUT BINDING. CHECK POWER BAND TENSION. PROVIDE
ONE READJUSTMENT OF POWER BAND AFTER THE FIRST TWO MONTHS OF
OPERATION.

11.  ELIMINATORS AND FILL REMOVE ANY FOREIGN MATERIAL THAT MIGHT
IMPAIR AIR OR WATER FLOW.

12. DISTRIBUTION SYSTEM  REMOVE ALL FOREIGN OBJECTS THAT MIGHT
IMPAIR WATER FLOW. REPLACE DAMAGED OR MISSING ORIFICES AND
TAKE NECESSARY ACTION TO PREVENT WATER LEAK-AGE FROM THE
DISTRIBUTION SYSTEM. LUBRICATE THE FLOW CONTROL VALVE STEM
WITH A LITHIUM BASED GREASE.

13. COLD WATER BASIN REMOVE ALL FOREIGN MATERIAL THAT MIGHT CLOG
STRAINER SCREENS OR IMPAIR PUMP OPERATION. BE SURE ALL
REQUIRED COMPONENTS SUCH AS STRAINER SCREENS, ANTICAVITATION
DEVICE, ETC., ARE PROPERLY IN PLACE.

14. MAKEUP WATER SYSTEM ADJUST WATER LEVEL CONTROL DEVICE TO
MAINTAIN THE PROPER OPERATING WATER LEVELS.

15. ADJUST DELAY TIMERS FOR SPEED AND DIRECTION IN FAN MOTOR
STARTERS.

16. START THE FAN DRIVER.

17. OBSERVE MECHANICAL EQUIPMENT OPERATION. PARTICULAR ATTENTION
SHOULD BE GIVEN TO EXCESSIVE NOISE, VIBRATION, OR OVERHEATING OF
FAN MOTOR OR SPEED REDUCER.

18. INSURE FAN BLADES ARE PROPERLY BALANCED WITHIN MANUFACTURER'S
TOLERANCES FOR BOTH FAN SPEEDS.

19. OPERATE EACH VIBRATION SWITCH.

FIELD QUALITY CONTROL

A) FIELD TEST COOLING TOWERS ACCORDING TO CTI'S STANDARD FIELD—TESTING
METHOD.

B) MANUFACTURER’S FIELD SERVICE: PROVIDE SERVICES OF A FACTORY—AUTHORIZED
SERVICE REPRESENTATIVE TO SUPERVISE COMPONENT FIELD ASSEMBLY, COOLING
TOWER INSTALLATION AND STARTUP. COLLECT THE FOLLOWING AND SUBMIT IN A
FORMAL REPORT OUTLINING RESULTS:

1. NAME OF PERSON PERFORMING TEST AND DATE(S).

2. FAN MOTOR OPERATING VOLTAGE, RUNNING LOAD AMPS (BOTH SPEEDS).

3. FAN MOTOR NAMEPLATE DATA, HORSEPOWER, VOLTAGE, RATED FULL
LOAD AMPS (BOTH SPEEDS — 3 PHASES), CALCULATED HORSEPOWER
FOR EACH FAN.

4. FAN BLADE POSITION FOR EACH FAN.

5. FAN SPEED FOR EACH FAN IN HIGH SPEED.

6. AIR FLOWS FOR EACH FAN (PLOT ON FAN CURVE).

7. WATER FLOW FOR EACH CELL.

8. WATER DEPTH FOR EACH COLD WATER BASIN.

9. WATER DEPTH FOR EACH HOT WATER BASIN.

10. BALANCING (FLOW CONTROL) VALVE POSITION FOR EACH HOT WATER
BASIN AND EACH COLD WATER BASIN.

11. ENTERING WATER TEMPERATURE, LEAVING WATER TEMPERATURE,
OUTDOOR WET BULB TEMPERATURE.

ADJUSTING
A) BALANCE CONDENSER WATER FLOW TO EACH TOWER INLET.
B) ADJUST WATER LEVEL CONTROL FOR PROPER OPERATING LEVEL.

CLEANING
A) CLEAN TOWERS USING MATERIALS AND METHODS RECOMMENDED BY
MANUFACTURERS.
B) CLEAN FINISHES TO REMOVE DUST AND DIRT.

C) TOUCH UP SCRATCHES IN UNFINISHED SURFACES TO RESTORE CORROSION
RESISTANCE.

D) TOUCH UP SCRATCHES IN FINISHED SURFACES TO RESTORE FINISH.

INSULATION AND HEAT TRACE.
CONDENSER WATER PIPING: FIBERGLASS 1-1/2” INSULATION WITH VAPOR BARRIER.
MAKE UP WATER 1” FIBERGLASS INSULATION WITH VAPOR BARRIER. USE ALUMINUM
JACKET FOR FIBERGLASS INSULATION. ALL NEW OUTDOOR PIPING SHALL BE HEAT
TRACED AND INSULATED. IF CONNECTING NEW PIPE TO EXISTING VERIFY THAT HEAT
TRACE CIRCUITS ARE NOT BROKEN AND STILL ARE FUNCTIONAL FOR PIPING TO REMAIN.
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LEGEND

ABBR SYMBOL

DESCRIPTION

CS

CS CONDENSER WATER SUPPLY

CR

CR CONDENSER WATER RETURN

POC

POD

POINT OF CONNECTION
POINT OF DISCONNECTION

EMCS

ENERGY MANAGEMENT AND CONTROL SYSTEM

D DRAIN

ICW

ICW INDUSTRIAL COLD WATER

CONT

Vv — R CONTROL VALVE

SOV

D SHUT-OFF VALVE

GENERAL NOTES

DDC CONTROL POINTS

NAME : POINT NAME
INFINITYOUTPUT : SUPPLY.VLV.SS
INFINITYOUTPUT : RTN.WLV.SS
INFINITYOUTPUT : HTG.TAPE2.SS
INFINITYOUTPUT : HTG.TAPE1.SS
INFINITYOUTPUT : CT.3.VFD
INFINITYOUTPUT : CT.3.SS

INFINITYOUTPUT : CT.3.HTG.VL ( SUMP ELECTRIC HEATER )
NAME : POINT NAME

INFINITYINPUT : SUPPLY.VLV.POS
INFINITYINPUT : RTN.VLV.POS
INFINITYINPUT : CT3.SUMP.T
INFINITYINPUT : CT3.SUMP.LO.LVL
INFINITYINPUT : CT.3.VFD.RUN STATUS
INFINITYINPUT : CT.3.VFD.FAULT
INFINITYINPUT : CT.3.STS
INFINITYINPUT : CT.3.S.T
INFINITYINPUT : CT.3.R.T
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16.

DO NOT SCALE DRAWINGS.

PROVIDE EQUIPMENT SCHEDULED OR INDICATED ON THE DRAWINGS BUT NOT INCLUDED
WITHIN THE SPECIFICATIONS. INSTALLATION SHALL CONFORM TO MANUFACTURERS
RECOMMENDATIONS AND APPLICABLE CODES. PROVIDE SUBMITTALS.

ELECTRICAL CHARACTERISTICS OF MECHANICAL EQUIPMENT SHALL BE VERIFIED WITH
ELECTRICAL DRAWINGS PRIOR TO EQUIPMENT ORDER RELEASE. ADDITIONAL ELECTRICAL
WORK RESULTING FROM EQUIPMENT SUBSTITUTION IS THE RESPONSIBILITY OF THIS
CONTRACTOR.

ITEM DESIGNATIONS INDICATED HEREON ARE FOR THE PURPOSES OF THESE DOCUMENTS
ONLY. CONTRACTOR SHALL VERIFY WITH OWNERS REPRESENTATIVE ACTUAL "TAGGING”
INFORMATION TO BE PROVIDED FOR EACH ITEM OF MECHANICAL EQUIPMENT PRIOR TO
NAMEPLATE ORDER RELEASE.

REFER TO EQUIPMENT DRAWINGS, SPECIFICATIONS, AND SHOP DRAWINGS FOR CONNECTIONS
TO EQUIPMENT.

MECHANICAL CONTRACTOR TO BE THE PRIMARY CONTRACTOR AND SHALL BE RESPONSIBLE
FOR ALL ASPECTS OF CONSTRUCTION INCLUDING SELECTING & COORDINATING ALL
REQUIRED TRADES.

CONTRACTOR MUST COORDINATE WITH THE CAMPUS PROJECT MANAGER TO ENSURE THAT
THE USE OF A CRANE AND LIFTING OF THE NEW TOWER IS COORDINATED WITH ALL OTHER
CAMPUS ENTITIES AND EMERGENCY RESPONDERS. CONTRACTOR TO PROVIDE ALL
NECESSARY PEDESTRIAN PROTECTION AS REQUIRED IN THE 2006 INTERNATIONAL BUILDING
CODE.

MECHANICAL CONTRACTOR MUST OBTAIN ALL APPROVED WORK PERMITS FOR ANY WORK
ACTIVITIES DURING CONSTRUCTION /DEMOLITION. E.G. USING HEAT GUNS, SOLDERING,
BRAZING, WELDING, GRINDING, POWDER DRIVEN STUDS, METAL CUTTING USING POWER
TOOLS OR OTHER ACTIVITIES INVOLVING FLAMES OR SPARKS. IF A HOT WORK PERMIT IS
REQUIRED, CONTRACTOR CAN OBTAIN THE PROPER HOT WORK PERMIT FORMS FROM CU
PROJECT MANAGERS, FM OFFICE OF PLANNING, DESIGN AND CONSTRUCTION, AND UNDER
"HOT WORK PERMIT" AT THE FLS WEBSITE:

(HTTP: //WWW.COLORADO.EDU /FACILITIESMANAGEMENT /PDC /SAFETY /INDEX.HTML)

CONTRACTOR MUST ENSURE THAT THE PROJECT STAGING AREA AND
CONSTRUCTION/DEMOLITION ACTIVITIES DO NOT CAUSE THE OBSTRUCTION OF PATHS OF
EGRESS INSIDE THE BUILDING, BLOCK EXIT DISCHARGE FROM THE BUILDING, OR IMPEDE
EMERGENCY VEHICLE ACCESS TO THE AREA.

THE UNIVERSITY OF COLORADO IS RESPONSIBLE FOR DRAINING TOWER(S) REQUIRED TO
COMPLETE NECESSARY WORK.

CONTRACTOR TO MAKE INSTALLING THE NEW EQUALIZER SHUTOFF VALVE A PRIORITY TO
MINIMIZE THE TIME CT=1 IS OFFLINE.

ALL EFFECTED BIRDSCREENS UNDER TOWERS TO BE REINSTALLED TO LIKE NEW CONDITION.
PROVIDE NEW BIRDSCREEN UNDER NEW TOWER TO BE INSTALLED AND MATCH EXISTING.
MECHANICAL CONTRACTOR TO VISIT SITE PRIOR TO BIDDING TO VERIFY.

INSTALL NEW TOWER AT A HEIGHT TO MATCH FILL LEVEL WITH EXISTING TO PREVENT
OVERFLOWING FROM TOWER BASINS.

THE CRANE OPERATOR WILL BE RESPONSIBLE FOR ANY DAMAGE TO THE STADIUM PLAZA.
THE TRAFFIC RATING OF EXISTING BRICKS AND ANY "NO LOADING” ZONES IS UNKOWN.

IF CONTRACTOR USES AN APPROVED ALTERNATE COOLING TOWER, THE CONTRACTOR IS
RESPONSIBLE FOR ANY STRUCTURAL DESIGN MODIFICATIONS REQUIRED TO PROPERLY
SUPPORT TOWER.

THE EXISTING TOWER WEIGHT IS APPROXIMATELY 23,120 LBS.

JCAA
13772 Denver W Pkwy
Suite 200

Lakewood, CO 80401
p 303.985.3260

ENGINEERS. LLC
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DEMOLITION NOTES

COORDINATE SHUT DOWN OF SERVICE WITH OWNER. 48 HOURS PRIOR TO THE
INTERRUPTION OF SERWVICE.

MECHANICAL CONTRACTOR RESPONSIBLE FOR REMOVAL OF TOWER FROM ROOF AND IS
RESPONSIBLE FOR TAKING ALL NECESSARY SAFETY PRECAUTIONS.

LEGEND, NOTES, AND
SPECIFICATIONS

MCDB — NORTH COOLING TOWER REPLACEMENT — CU PR0O05187
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COOLING TOWER SCHEDULE

(COOLING TOWER IS OWNER SUPPLIED)

UNIT MANUFACTURER

CONDENSER DATA FAN MOTOR DATA

WET | NO. OF OPERATING

NO. AND MODEL NO. SERVICE LOCATION TYPE BULB (F) CELLS WEIGHT (LBS) NOTES
EWT (F)|LWT (F)| GPM | HP | RPM | vOLTS | PH
@ EVAPCO AT—112—-018 | CONDENSER WATER PENTHOUSE LEVEL 'Nogggsosgf&? 67 1 90 80 | 1950 | 25 | 460 3 19,640 D 5 €5

NOTES:

PROVIDE (1) 18KW HEATER PACKAGE

© 06000

VFD TO BE MANUFACTURED BY ABB ONLY.

PROVIDE ELECTRIC WATER LEVEL CONTROL SYSTEM AND 1'/2" SLOW OPENING/CLOSING FILL BALL VALVE.

REBALANCE PUMP to 1950 GPM AS REQUIRED.

CONTRACTOR TO INSTALL TOWER INCLUDING ALL ACCESSORIES AS PER SPECIFICATIONS.

APPROVED ALTERNATES TO SCHEDULED COOLING TOWER:

1. BAC MODEL PT2-1009A—-2M2

2. MARLEY MODEL MD3016TAF1LGBF

NOTE: CONTRACTOR RESPONSIBLE FOR ANY ADDITIONAL WORK AND COORDINATION

REQUIRED BY OTHER TRADES ASSOCIATED WITH INSTALLATION OF ALTERNATE COOLING
TOWER.

02-01-2011
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COOLING TOWER SEQUENCE OF OPERATION

START/STOP— THE START ENABLE COMMAND WILL BE SET TO ON WHEN COOLING TOWER IS OPERATING AS EITHER LEAD OR LAG OPERATION, THE ISOLATION VALVE STATUS IS ON, AND THE SUMP
TEMPERATURE IS GREATER THAN OR EQUAL TO THE SUMP TEMPERATURE SET POINT. THE START ENABLE COMMAND WILL BE SET TO OFF IF THE SUMP TEMPERATURE IS LESS THAN THE SUMP
TEMPERATURE SET POINT —2, THE COOLING TOWER VFD SPEED IS 0% AND FREE COOLING IS ON OR IF THE ISOLATION VALVE IS OFF. THERE WILL BE A MAINTENANCE POINT TO LOCK BOTH THE

COOLING TOWER AND THE SUPPLY/RETURN ISOLATION VALVES IN THE OFF POSITION AND TAKES THE COOLING TOWER OUT OF OPERATIONAL ROTATION.

COOLING TOWER VFD SPEED— WHEN OPERATING AS THE LEAD COOLING TOWER, MODULATE THE VFD SPEED TO MAINTAIN THE SUMP TEMPERATURE TO THE SUMP TEMPERATURE SET POINT WITH A

MINIMUM VFD SET POINT OF 0%(FA). WHEN OPERATING AS THE LAG COOLING TOWER, MODULATE THE VFD SPEED TO MAINTAIN THE SUMP TEMPERATURE TO THE SUMP TEMPERATURE SET POINT.
WHEN OPERATING AS THE LAG COOLING TOWER, THE START ENABLE COMMAND WILL BE SET TO ON IF THE LEAD COOLING TOWER HAS BEEN OPERATIONAL FOR GREATER THAN 10 MINUTES, THE
SUMP TEMPERATURE IS GREAT THAN 2F ABOVE THE SUMP TEMPERATURE SET POINT, AND THE LEAD COOLING TOWER FAN SPEED IS AT 100% THE LAG COOLING TOWER START ENABLE COMMAND
WILL BE SET TO OFF WHEN 10 MINUTES OF OPERATIONAL TIME HAS ELAPSED, THE SUMP TEMPERATURE IS LESS THAN OR EQUAL TO SUMP TEMPERATURE SET POINT, AND THE VFD SPEED IS LESS
THAN 30%(FA) AND THE LEAD COOLING TOWER WILL THEN RESUME NORMAL OPERATION.

COOLING TOWER FAIL OVER— PROVIDE A COOLING TOWER FAILURE SWITCH OVER CONTROL THAT IS BASED ON THE ISOLATION VALVE STATUS, FAN STATUS, OR A VFD FAULT.

ISOLATION VALVES— THE ISOLATION VALVES NEED TO BE SET TO ON WHENEVER THE COOLING TOWER IS OPERATIONAL. — THE ISOLATION VALVES NEED TO BE SET TO OFF WHENEVER THE START
ENABLE COMMAND IS OFF, MAINTENANCE IS ON, OR COOLING TOWER FAILURE HAS OCCURRED.

SUMP HEATER—- MODULATE THE SUMP HEATER TO MAINTAIN SUMP TEMPERATURE SET POINT WHENEVER THE SUMP TEMPERATURE IS BELOW 39 DEGREES F. AND THE LOW LEVEL IS OFF.

HEAT TRACE- ENABLE THE HEAT TRACE WHENEVER THE OUTSIDE AMBIENT TEMPERATURE IS BELOW 44 DEGREES F.

THE CURRENT CONFIGURATION IS CALLING FOR COOLING TOWER #3 TO BE THE LEAD COOLING TOWER WITH ONE OF THE OTHER TWO AS LAG. THE CONTROL SEQUENCE SHALL BE CORRECTED AT
ALL THREE COOLING TOWERS. CONTROLS CONTRACTOR RESPONSIBLE TO PROVIDE NECESSARY CONTROLS TO ACCOMPLISH SEQUENCE OF OPERATION FOR NEW AND EXISTING COOLING TOWERS.

]CZXQX
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BASE BID:
PROVIDE FIELD—ADJUSTABLE-PITCH FAN WITH BELT
DRIVE AND VFD.

ALTERNATE BID:
PROVIDE LOW-SOUND FIXED—PITCH FAN AND BELT
DRIVE WITH VFD.

CONTACTS FOR LOCAL REPRESENTATIVES:

1. MARLEY

REPRESENTATIVE: J.L. HERMON & ASSOCIATES INC.
CONTACT: JIM HAEDRICH

EMAIL: JHAEDRICH@JLHERMON.COM

2. BALTIMORE AIRCOIL
REPRESENTATIVE: CFM COMPANY
CONTACT: JUSTIN DUNCAN

EMAIL: JUSTIND@CFMCOMPANY.COM

3. EVAPCO

REPRESENTATIVE: SYS—KOOL, LLC
CONTACT: RICK STOUGHTON

EMAIL: RICKSTOUGHTON@SYS—-KOOL.COM

MCDB — NORTH COOLING TOWER REPLACEMENT — CU PR0O05187

SCHEDULE AND SEQUENCE
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SCALE: NOT TO SCALE

BIRDSCREEN NOT SHOWN FOR
CLARIFICATION PURPOSE ONLY.
REINSTALL EXISTING.
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NOTES

TRANSITION PIPE TO COOLING TOWER
INLET/OUTLET AS NECESSARY. (TYP)

POC OF 10" CR PIPING TO EXISTING
PNEUMATIC CONTROL VALVE.

POC OF 14" EQUALIZER LINE PIPING.

POC OF 14" CS PIPING TO EXISTING
PNEUMATIC CONTROL VALVE.

NEW MANUAL WHEEL SHUT-OFF VALVE.

2" ICW DOWN FROM MAKE-UP WATER
CONNECTION.

CONNECT NEW 2" ICW WITH EXISTING.
NC SHUTOFF BALL VALVE.

COOLING TOWER SHALL BE INSTALLED
SO THAT RECOMMENDED OPERATING

LEVEL IN BASIN IS AT SAME HEIGHT

AS OTHER TWO EXISTING TOWERS.

CONNECT DRAIN TO EXISTING. ROUTE
OVERFLOW DRAIN AND COOLING TOWER
DRAIN TO NEAREST SANITARY PIPING DRAIN.

RECONNECT COOLING TOWER FILTRATION
SYSTEM AS REQUIRED. COORDINATE
WITH COOLING TOWER MANUFACTURER
FOR EXACT CONNECTION LOCATION.

2" OVERFLOW DRAIN ROUTED AND INDIRECTLY
CONNECTED TO NEAREST SANITARY DRAIN
BELOW DRAIN AS REQUIRED.

GENERAL NOTES

1. ALL NEW PIPING AND VALVES SHALL BE HEAT

TRACED AND INSULATED. SLOPE PIPE BACK TO
BUILDING.

2. EXISTING TO REMAIN IS SHOWN LIGHT.

3. POC = POINT OF CONNECTION

DATE
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(E)14"EQUALIZER CONNECTION
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PENTHOUSE NORTH

SCALE: 1/4" = 1’0"

— MECHANICAL DEMO PLAN "é

NOTES

REMOVE AND CAP ALL EXISTING STEAM
PIPING.

REMOVE ALL MAKE-UP WATER PIPING
AND CAP FOR FUTURE CONNECTION
FOR NEW COOLING TOWER.

DISCONNECT AND REMOVE EXISTING
10" CR PIPING TO THE SHUTOFF VALVE.

DISCONNECT AND REMOVE EXISTING 14"
EQUALIZER LINE PIPING TO THE
SHUTOFF VALVE.

DISCONNECT AND REMOVE EXISTING
14" CS PIPING TO SHUTOFF VALVE.

OO B 8 0 0

DISCONNECT AND REMOVE ALL PIPING
FROM EXISTING COOLING TOWER FOR

PROPER REMOVAL AND INSTALLATION
OF NEW TOWER.

0

EXISTING PNEUMATIC CONTROL VALVE TO
BE REPLACED WITH ELECTRONIC TYPE.

GENERAL NOTES

1. EXISTING TO REMAIN, SHOWN LIGHT.

2. WORK TO BE REMOVED, SHOWN HATCHED.
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MECHANICAL DEMO PLAN
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