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QUALITY ASSURANCE:
1. IF MANUFACTURER'S MATERIAL OR EQUIPMENT IS LISTED IN SCHEDULES OR ON

DRAWINGS, THEY ARE TYPES TO BE PROVIDED FOR ESTABLISHMENT OF SIZE,
CAPACITY, GRADE, AND QUALITY.  IF OTHER ACCEPTABLE MANUFACTURERS ARE
USED, COST OF ANY CHANGE IN CONSTRUCTION REQUIRED BY THEIR USE SHALL BE
BORNE BY CONTRACTOR.

2. EQUIPMENT SHALL CONFORM TO STATE AND/OR LOCAL ENERGY CONSERVATION
STANDARDS.

INTENT AND INTERPRETATIONS:
1. IT IS THE INTENT OF THESE DRAWINGS AND SPECIFICATIONS TO RESULT IN A

COMPLETE MECHANICAL INSTALLATION IN COMPLETE ACCORDANCE WITH ALL
APPLICABLE LOCAL CODES AND ORDINANCES.

2. DRAWINGS ARE DIAGRAMMATIC IN CHARACTER AND DO NOT NECESSARILY INDICATE
EVERY REQUIRED PIPE, OFFSET, TRANSITION, ETC. ITEMS NOT SPECIFICALLY
MENTIONED IN THE SPECIFICATION OR NOTED ON THE DRAWINGS, BUT WHICH ARE
OBVIOUSLY NECESSARY TO MAKE A COMPLETE WORKING INSTALLATION, SHALL BE
INCLUDED.

3. DRAWINGS AND SPECIFICATIONS ARE COMPLEMENTARY. WHATEVER IS CALLED FOR
IN EITHER IS BINDING AS THOUGH CALLED FOR IN BOTH. IF THERE IS A CONFLICT IN
THE CONTRACT DOCUMENTS, THE MORE DEMANDING AND COSTLY DESIGN SHALL BE
SELECTED FOR BIDDING PURPOSES. THE CONTRACTOR SHALL IMMEDIATELY
PRESENT THE CONFLICT FOUND IN THE CONTRACT DOCUMENTS TO THE
ARCHITECT/ENGINEER FOR RESOLUTION. IF THE RESOLUTION FAVORS A LESS
COSTLY DESIGN, THE CONTRACTOR WILL BE REQUIRED TO REIMBURSE THE
DIFFERENCE IN COST.

4. DRAWINGS SHALL NOT BE SCALED FOR ROUGH-IN MEASUREMENTS OR USED AS
SHOP DRAWINGS.  WHERE DRAWINGS ARE REQUIRED FOR THESE PURPOSES OR
HAVE TO BE MADE FROM FIELD MEASUREMENTS, TAKE THE NECESSARY
MEASUREMENTS AND PREPARE THE DRAWINGS.

5. BEFORE ANY WORK IS INSTALLED, DETERMINE THAT EQUIPMENT WILL PROPERLY FIT
THE SPACE, THAT REQUIRED CLEARANCES CAN BE MAINTAINED AND THAT
EQUIPMENT CAN BE LOCATED WITHOUT INTERFERENCES BETWEEN SYSTEMS, WITH
STRUCTURAL ELEMENTS, OR WITH THE WORK OF OTHER TRADES.

SUBMITTALS AND SHOP DRAWINGS:
1. CONFORM TO REQUIREMENTS OF DIVISION 1 AND FOLLOWING PARAGRAPHS.

2. SUBMITTALS SHALL INCLUDE CATALOG CUT-SHEETS AND MANUFACTURER'S DATA
SHEETS.

3. PRIOR TO ORDERING EQUIPMENT OR BEGINNING INSTALLATION WORK, ASSEMBLE,
PREPARE, AND FURNISH SUBMITTALS AND SHOP DRAWINGS REQUIRED FOR
PROJECT. FURNISH SUBMITTALS AND SHOP DRAWINGS AS REQUIRED BY INDIVIDUAL
SECTIONS OF SPECIFICATIONS.

4. CONTRACTOR SHALL THOROUGHLY CHECK SUBCONTRACTORS' OR VENDORS'
SUBMITTALS AND SHOP DRAWINGS AND, AFTER APPROVING THEM, SUBMIT THEM FOR
REVIEW.  SUBMITTALS AND SHOP DRAWINGS THAT DO NOT BEAR CONTRACTOR'S
REVIEW STAMP WILL BE RETURNED NOT REVIEWED.

5. IF DISCREPANCIES BETWEEN SUBMITTALS, SHOP DRAWINGS, AND CONTRACT
DOCUMENTS ARE DISCOVERED EITHER PRIOR TO OR AFTER SUBMITTALS AND SHOP
DRAWINGS ARE REVIEWED, REQUIREMENTS OF CONTRACT DOCUMENTS SHALL TAKE
PRECEDENCE.  SUBMITTALS AND SHOP DRAWINGS WHICH ARE SUBMITTED, BUT
WHICH ARE NOT REQUIRED BY CONTRACT DOCUMENTS, WILL BE RETURNED NOT
REVIEWED.

6. SUBMITTALS AND SHOP DRAWINGS SHALL IDENTIFY SPECIFIC EQUIPMENT WITH
NUMBERS OR LETTERS IDENTICAL TO THOSE LISTED OR SCHEDULED ON THE
DRAWINGS OR SPECIFICATIONS.

RECORD DOCUMENTS:
1. KEEP IN CUSTODY DURING ENTIRE PERIOD OF CONSTRUCTION, A CURRENT SET OF

DOCUMENTS INDICATING CHANGES THAT HAVE BEEN MADE TO THE CONTRACT
DOCUMENTS.

2. UPON COMPLETION OF WORK, SUBMIT THE COMPLETE SET OF RECORD DOCUMENTS
TO THE ARCHITECT.

PROTECTION OF EQUIPMENT:
1. PROTECT MATERIALS AND EQUIPMENT FROM PHYSICAL DAMAGE, CONSTRUCTION

DIRT, AND THE ELEMENTS FROM TIME OF SHIPMENT TO TIME INSTALLATION IS
ACCEPTED BY OWNER.

GUARANTEE:
1. GUARANTEE MATERIALS, WORKMANSHIP, AND OPERATION OF EQUIPMENT INSTALLED

FOR PERIOD OF ONE YEAR FROM DATE OF ACCEPTANCE OF ENTIRE WORK.  REPAIR
OR REPLACE ANY PART OF WORK WHICH SHOWS DEFECT DURING THAT TIME.

2. BE RESPONSIBLE FOR DAMAGE TO PROPERTY OF OWNER OR TO WORK OF OTHER
CONTRACTORS DURING CONSTRUCTION AND GUARANTEE PERIOD.

3. FURNISH EQUIPMENT WARRANTIES TO OWNER.

MECHANICAL EQUIPMENT WIRING AND CONNECTIONS:
1. VOLTAGE CHARACTERISTICS SHALL BE AS IN ELECTRICAL DIVISION OF

SPECIFICATIONS AND ON ELECTRICAL DRAWINGS.

TEMPORARY FACILITIES:
1. USE OF EXISTING EQUIPMENT FOR TEMPORARY HEATING OR COOLING:  DO NOT USE

NEW OR EXISTING BUILDING EQUIPMENT WITHOUT WRITTEN PERMISSION FROM
OWNER.

INSPECTIONS:
1. DO NOT COVER UP OR ENCLOSE WORK UNTIL INSPECTED, TESTED, AND APPROVED.

ANY WORK ENCLOSED OR COVERED UP BEFORE SUCH APPROVAL SHALL BE
UNCOVERED, TESTED, AND APPROVED.

SUPERVISION:
1. SUPERVISE WORK TO PROCEED IN PROPER SEQUENCE WITHOUT DELAY TO OTHER

CONTRACTORS.  KEEP SUPERVISOR ON PREMISES AT ALL TIMES TO ENSURE THAT
INTENT OF DRAWINGS AND SPECIFICATIONS IS BEING FOLLOWED.

DIVISION 23 - MECHANICAL SPECIFICATIONS

INSTALLATION:
1. WORKMANSHIP SHALL BE FIRST QUALITY.  APPEARANCE OF WORK SHALL BE OF

EQUAL IMPORTANCE TO ITS MECHANICAL OPERATION. LACK OF QUALITY
WORKMANSHIP SHALL BE REASON FOR REJECTION OF SYSTEM IN PART OR IN
WHOLE.

2. INSTALL SO THAT ALL VALVES AND EQUIPMENT CAN BE EASILY ACCESSED AND
SERVICED BY ADEQUATE CLEARANCE, INSTALLATION OF ACCESS DOORS, UNIONS IN
PIPING, OR OTHER METHODS.

3. COMPLETE INSTALLATION SHALL FUNCTION SMOOTHLY AND NOISELESSLY.

4. INSTALL EQUIPMENT AND MATERIALS PER MANUFACTURERS' RECOMMENDATIONS
AND LOCAL CODES OR REGULATIONS.

5. PLACE OR REPLACE ALL EQUIPMENT NAMEPLATES WHERE THEY CAN BE SEEN AND
READ WITHOUT DIFFICULTY.

COMPLETION:
1. CLEAN INSULATION COVERING, DUCTS, PIPES, EQUIPMENT, AND ACCESSORIES TO

RECEIVE PRIME COAT OF PAINT.  CLEAN EQUIPMENT RECEIVED WITH PRIME COAT TO
RECEIVE FINAL COAT.

2. REPLACE AIR FILTERS IF UNITS WERE OPERATED DURING CONSTRUCTION.  CLEAN
DUCTS, BLOWERS, AND COILS IF UNITS WERE OPERATED WITHOUT FILTERS DURING
CONSTRUCTION.

3. INSTRUCT OWNER IN OPERATION AND MAINTENANCE OF MECHANICAL SYSTEMS.
MINIMUM PARTICIPANTS SHALL INCLUDE MECHANICAL CONTRACTOR AND CONTROLS
CONTRACTOR REPRESENTATIVES.

4. AFTER TESTS AND ADJUSTMENTS HAVE BEEN MADE AND SYSTEMS PRONOUNCED
SATISFACTORY FOR PERMANENT OPERATION, REFINISH DAMAGED FINISH AND LEAVE
EVERYTHING IN PROPER WORKING ORDER AND APPEARANCE.

5. ON COMPLETION OF WORK, REMOVE TOOLS, SCAFFOLDING, DEBRIS, ETC., FROM
GROUNDS AND LEAVE PREMISES CLEAN.

OPERATION AND MAINTENANCE MANUALS:
1. PRIOR TO COMPLETION OF PROJECT, SUBMIT THREE (3) SETS OF MAINTENANCE

MANUALS COVERING OPERATION AND MAINTENANCE OF MECHANICAL EQUIPMENT
WITH MOVING OR MOVABLE PARTS.  INSTRUCTIONS SHALL BE IN PAMPHLET OR
TYPEWRITTEN FORM IN THREE RING BINDERS.  INSTRUCTIONS FOR EACH UNIT SHALL
BE INDICATED BY SEPARATE TAB.

2. INCLUDE TEST AND BALANCE REPORT.

3. INCLUDE STARTING, STOPPING, LUBRICATION, PREVENTATIVE MAINTENANCE
SCHEDULE, AND ADJUSTMENT INFORMATION FOR EACH PIECE OF EQUIPMENT.

4. INCLUDE GUARANTEES AND WARRANTIES OF ALL EQUIPMENT.
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ABBV.SYMBOL DESCRIPTION

HS HOT WATER SUPPLYHS

HR HOT WATER RETURNHR

CHS CHILLED WATER CHS
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RETURN

SUPPLY

HPS HIGH PRESSURE HPS

HPC HIGH PRESSUREHPC
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DRAWING NOTES
1. INSTALL NEW CHILLER ON CONCRETE PAD WITH NEW SPRING ISOLATORS. PROVIDE

UNIT WITH MANUFACTURERS RECOMMENDED CLEARANCES.

2. EXTEND AND RECONNECT EXISTING CHILLED WATER SUPPLY AND RETURN LINES TO
NEW UNIT CONNECTIONS. PROVIDE VIBRATION ELIMINATORS, P/T TAPS, STRAINER AND
TRANSITION PIPE SIZE AS REQUIRED FOR 6"Ø VICTAULIC CONNECTION TO NEW
CHILLER. REFILL SYSTEM WITH 50% PROPYLENE GLYCOL SOLUTION.

3. PROVIDE NEW ISOLATION BALL VALVES.

4. NEW ACTUATOR AND VALVE, TIE-IN TO MIGRATED BAS CONTROL PANEL LOCATED IN
EXISTING PUMP HOUSE AND INTERLOCKING CHILLER TO PERFORM PER EXISTING
SEQUENCE OF OPERATION PROVIDED AND PERFORMED BY CONTROLS CONTRACTOR
(SIEMANS). NEW VALVE AND ACTUATOR PROVIDED BY SIEMANS, INSTALLED BY
MECHANICAL CONTRACTOR.

5. FOR SOUND ATTENUATION, EXISTING SOUND SHROUD TO BE REUSED. CONTRACTOR
SHALL MODIFY AND TRANSITION ATTENUATORS AS REQUIRED FOR RECONNECTION TO
NEW UNIT; VERIFYING UNIT FANS AND AIRFLOW REMAINS UNOBSTRUCTED.

DRAWING NOTES (DEMO)
1. ISOLATE CH-2 FROM EXISTING SYSTEM. DRAIN AND RECLAIM GLYCOL FROM

ISOLATED CHILLER. DISCONNECT ALL PIPING AND ELECTRICAL CONNECTIONS AND
REMOVE EXISTING UNIT; PROVIDING PROTECTION OF SURROUNDING STRUCTURES
AND EQUIPMENT TO REMAIN DURING DEMOLITION. PREPARE EXISTING CHILLED
WATER SUPPLY AND RETURN LINES FOR RECONNECTION TO NEW EQUIPMENT.

2. SAW CUT AND REMOVE EXISTING CONCRETE PAD. COMPACT/LEVEL GRADE AND
PROVIDE NEW CONCRETE PAD TO MATCH EXISTING. (EXISTING 6" THICK CONCRETE
SLAB ON 2" SAND BASE , REINFORCED WITH W1.4xW1.4-6x6 WELDED WIRE FABRIC.)
COORDINATE WITH CIVIL AND STRUCTURAL AS REQUIRED.

3. REMOVE EXISTING SOUND SHROUDS AND PRESERVE FOR REUSE.

4. EXISTING PUMP HOUSE TO REMAIN. PROTECT DURING DEMOLITION.

5. EXISTING CHILLER TO REMAIN. PROTECT DURING DEMOLITION.

GENERAL NOTES
1. ALL EXISTING HVAC EQUIPMENT AND DEVICES TO REMAIN UNLESS NOTED OTHERWISE.

PROTECT DURING DEMOLITION.

2. COORDINATE DISPOSAL/RETURN TO BUILDING STOCK OF ALL DEMOLISHED HVAC
MATERIALS WITH PROPERTY MANAGER.

3. CONTRACTOR SHALL NOTIFY ARCHITECT/ENGINEER OF ANY DISCREPANCIES THAT MAY
AFFECT THE HVAC SYSTEM.

4. CONTRACTOR SHALL PERFORM A SITE VISIT PRIOR TO PROVIDING AN INSTALLATION BID.

PACKAGED AIR COOLED CHILLER

SYMBOL

CH-2
NOTES:

1
2
3
4
5

SPECIFICATION CH-2
A.
B.
C.
D.
E.
F.

MANUFACTURER

CARRIER

EQUIPMENT SELECTION BASED ON CARRIER.
ACCEPTABLE MANUFACTURER'S INCLUDE CARRIER, MCQUAY, TRANE AND YORK.
COOLING COIL CAPACITY BASED ON ARI STANDARD CONDITIONS: 105 F AMBIENT AT CONDENSER.
PROVIDE WITH FREEZE PROTECTION, LOW AMBIENT HEAD PRESSURE CONTROL, CONDENSER COIL TRIM PANELS AND FULL HAIL GUARDS.
PROVIDE BACNET COMMUNICATIONS CONTROLS FOR MS/TP.

UNIT SHALL INCLUDE COMPLETELY WEATHERPROOF PAINTED STEEL CABINET, FULL HAIL GUARD.
CONDENSER FANS: DIRECT DRIVEN, 9-BLADE SHROUDED-AXIAL.
COMPRESSORS :FULLY HERMETIC SCROLL, MOTOR TEMPERATURE SENSOR,EXTERNAL VIBRATION ISOLATION RUBBER-IN-SHEAR WITH CRANKCASE HEATER. PROVIDED WITH ULTRA LOW SOUND REDUCTION ACOUSTIC BLANKET.
COOLER: TWO INDEPENDENT SEAMLESS COPPER SHELL-AND-TUBE DIRECT EXPANSION REGIRGERANT CIRCUITS. REPLACEABLE-CORE FILTER DRIER, MOISTURE SIGHT GLASS, ELECTRONIC EXPANSION DEVICE AND FLOW SWITCH.
CONDENSER: AIR-COOLED NOVATION HEAT EXCHANGER WITH TWO PASS MICROCHANNEL COILS.
CONTROLS: BACNET COMMUNICATIONS; ON/OFF CONTROL SWITCH, REPLACEABLE SOLID STATE CONTROLLERS,  LOW AMBIENT HEAD PRESSURE CONTROL.

MODEL

30RB110

NOMINAL
TONS

110

COOLING
CAPACITY

90.51

EWT
(F)
55

LWT
(F)
45

       EVAPORATOR

WPD
(INWG)

19.7

GPM

246
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FLOW
GPM
157.1
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%

50

FOULING

FACTOR

0.0001

EAT
(F)
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             CONDENSER

CFM

74,400
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OF 
FANS

6

KW

12.93

  COMPRESSOR

TYPE
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NO.
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5

REFRIGERANT

TYPE

R-410A

CHARGE

CIRCUIT
A
40
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53

ELECTRICAL
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142  
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VOLT/PHASE

460/3P
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224.1  
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RATING
13,449  
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DATE
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PROVIDE STRAP TO SECURE PIPE TO STAND.
INSTALL STRAP TO ALLOW PIPE TO EXPAND AND
CONTRACT FREELY.

NOTE:
PRE-MANUFACTURED PIPE STAND AS
MANUFACTURED BY MAPA PRODUCTS
OR MIRO INDUSTRIES.  INSTALL PER
MANUFACTURER'S RECOMMENDATIONS.
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CHILLED WATER
PIPING SEE PLANS

CHILLED WATER
PIPING SEE PLANS

SECURE TO PAD PER
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INSTALLATION INSTRUCTIONS

CHWR

BO - Chiller Enable

BI - Chiller Status

BO - Chilled Water Isolation Valve

BI - Chilled Water Isolation Valve StatusT

T

AI - (E)Chilled Water Return Temp

AI - Chilled Water Supply Temp

AO - Chilled Water Supply Temp Setpoint ResetChiller

CHWS
S

(E)P2

M

CT

Starter

BI - Chilled Water Pump 2 Status

BO - Chilled Water Pump 2 Start/Stop

(E)P1

M

CT

Starter

BI - Chilled Water Pump 1 Status

BO - Chilled Water Pump 1 Start/Stop

AI - (E)Chilled Water Flow

SEQUENCE OF OPERATIONS:  AIR COOLED CHILLER
GENERAL:

CHILLER SHALL RUN SUBJECT TO ALL INTERNAL CONTROLS AND SAFETIES. THE FOLLOWING SAFETIES SHALL BE MONITORED BY THE BAS.
SEQUENCING FOR THE CHILLED WATER SYSTEM SHALL CONFORM TO THE UNIVERSITY METERING STANDARD.

RUN CONDITIONS:
THE LEAD CHILLER SHALL BE ENABLED TO RUN WHENEVER THE OUTSIDE AIR TEMPERATURE IS 55 DEG. F (ADJ.) OR GREATER. LAG CHILLER
AND LAG PUMP SHALL BE ENABLED WHEN OUTSIDE AIR TEMPERATURE IS 75 DEG. F (ADJ) OR GREATER.

CHILLED PUMPS ((E)P-1 AND (E)P-2):
THE CHILLER PUMPS SHALL OPERATE IN A LEAD/LAG FASHION. THE LEAD PUMP SHALL RUN FIRST. ON FAILURE OF THE LEAD PUMP, THE LAG
PUMP SHALL RUN, THE LEAD PUMP SHALL BE DE-ENERGIZED AND AN ALARM GENERATED. THE LEAD PUMP AND CHILL SHALL ALTERNATE
WEEKLY.

CHILLED WATER PUMP FLOW SHALL BE MAINTAINED CONTINUOUSLY. THE BAS SHALL ALTERNATE PUMPS WEEKLY BASED ON RUNTIME,
SEQUENCING EQUIPMENT IN ORDER OF LEAST TO GREATEST ACCUMULATED YEARLY RUNTIME, WHERE THE LOWEST RUNTIME UNIT IS
INDEXED AS LEAD/FIRST, AND THE HIGHEST RUNTIME UNIT IS INDEXED AS LAG/STANDBY.

CHILLER OPERATION:
WHEN THE CHILLED WATER SUPPLY TEMPERATURE RISES ABOVE THE SETPOINT, THE CHILLER SHALL STAGE ON AND  CHILLED WATER
RETURN LINE CONTROL VALVE (PROVIDED AND INSTALLED BY TC CONTRACTOR) SHALL MODULATE TO MAINTAIN THE PRIMARY CHILLED
WATER SUPPLY TEMPERATURE SETPOINT. THE CHILLER MANAGER SHALL CYCLE THE COMPRESSORS, LOADERS AND FLOW RATES OF THE
CHILLER FOR MAXIMUM EFFICIENCY.   WHEN THE OUTSIDE AIR TEMPERATURE DROPS BELOW 55 DEG. F (ADJ.) THE CHILLER SHALL BE
DISABLED AND AFTER A 5 MINUTE (ADJ) DELAY THE CHILLED WATER PUMP IS DISABLED.

CHILLED WATER SUPPLY TEMPERATURE SETPOINT
THE PRIMARY CHILLED WATER SUPPLY TEMPERATURE SETPOINT SHALL 45 DEG. F (ADJ).

ALARMS:
CHILLER ALARMS SHALL BE PROVIDED AS FOLLOWS:

· CHILLER ALARM
· LOW CHILLED WATER FLOW, IF THE CHILLED WATER FLOW IS 15% (ADJ.) LESS THAN SETPOINT
· CHILLER FAILURE, COMMANDED ON BUT STATUS OFF
· CHILLER IN HAND, COMMANDED OFF BUT STATUS ON

PUMP ALARMS SHALL BE PROVIDED AS FOLLOWS:

· PUMP FAILURE, COMMANDED ON BUT STATUS OFF
· PUMP IN HAND, COMMANDED OFF BUT STATUS ON

CHILLED WATER SYSTEM ALARMS

· HIGH CHILLED WATER SUPPLY TEMPERATURE, IF PRIMARY SUPPLY TEMPERATURE IS 55 DEG. F (ADJ.) OR GREATER.
· LOW CHILLED WATER SUPPLY TEMPERATURE, IF PRIMARY SUPPLY TEMPERATURE IS 38 DEG. F (ADJ.) OR LESS.

POINT NAME

CHILLED WATER FLOW

CHILLED WATER RETURN TEMPERATURE

TOTALS

HARDWARE POINTS

AI

3

AO

1

BI

4

BO

3

SOFTWARE POINTS

AV

2

BV

0

TREND

9

ALARM

13

GRAPHIC

13

SCHED

0

CHILLED WATER SUPPLY TEMP. SETPOINT RESET

CHILLED WATER PUMP 1 STATUS

CHILLER STATUS

CHILLED WATER PUMP 1 START/STOP

CHILLER ENABLE

CHILLED WATER PUMP 1 FAILURE

CHILLED WATER PUMP 1 RUNNING IN HAND

CHILLED WATER PUMP 1 RUNTIME EXCEEDED

CHILLED WATER PUMP 2 FAILURE

CHILLED WATER PUMP 2 RUNNING IN HAND

CHILLED WATER PUMP 2 RUNTIME EXCEEDED

CHILLER RUNNING IN HAND

CHILLED WATER PUMP 2 START/STOP

POINTS LIST: CHILLED WATER SYSTEM*
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This chiller interface schematic may not reflect the
actual sensors and points as supplied by the chiller
manufacturer. All interface points shall be
coordinated with the chiller supplier.

*POINTS LIST FOR REFERENCE ONLY AND
DOES NOT INCLUDE POINTS FOR EXISTING
CHILLER #1. TC CONTRACTOR TO
COORDINATE FINAL POINTS LIST WITH
EXISTING CONDITIONS AND UNIVERSITY
STANDARDS.
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