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1.0 EXECUTIVE SUMMARY 

1.1 Background and Scope 

P2S Engineering was retained by MT. SAC (Mt. San Antonio Community College) to 
conduct an evaluation of the existing chiller and cooling tower installation located in 
Building 2 of Walnut, CA; and identify options for the refurbishment or replacement 
of the equipment.  

The objective of this evaluation is to : 

 Identify existing installation and evaluate the condition of the associated 
chilled water and cooling tower equipment. 

 

 Determine existing system configuration and feasibility of implementation of 
the TES system 
 

 Evaluate the energy consumption of the existing configuration 
 

 Determine if connection to existing campus central plant is an option. 
 

The scope of this study involves: 

 Evaluating existing mechanical systems and their related control 
configurations, 

 Evaluating existing hydronic systems, analysis of piping distribution and 
control configurations, 

1.2 Methodology 

Following methodology was adopted in identifying potential energy savings 
measures: 

1. Reviewing existing drawings and performing field investigation. The following 
information was gathered from the existing drawings and field investigation:  

a. Configurations of installed equipment. 

b. Equipment operation, level of control and strategies. 

c. Nameplate data for HVAC components, chillers, cooling towers and 
associated pumps. 

d. System control schematic diagrams. 

e. Apparent system deficiencies. 

2. Identifying opportunities and options for system modifications and  



This task included: 

a. Identifying Replacement equipment with higher efficiency Equipment 

5. Performing economic savings analysis and calculating Rough Order 
Magnitude costs 

6. Presenting recommendations for implementation. 
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2  Summary of Existing Conditions 
An  estimate of  installed  equipment  capacities  for heating,  cooling,  lighting  and domestic hot 

water loads is summarized below for the ten buildings being analyzed for energy conservation. 

Table 1  Summary of Installed capacities 

Bldg
Conditioned 

Area, ft
2 Cooling Tons

2 40502 Chiller 1 150

2 40502 Chiller 2 280

Totals 40502 430

 

The following attachments were used in preparing the table above 

Exhibit‐A1    Building 02 Equipment Schedules  

Detailed  discussions  of  installed  capacities,  observations  on  energy  utilization,  methods  and/or 

calculation  to derive  capacities  are discussed on  individual building’s  existing  condition  commentary. 

The  building  does  not  have  sub‐metering  chilled  water  supply,  chiller  or  cooling  tower  energy 

consumption. 

There is no sub‐metering on the individual buildings to help study energy consumption by end use. For 

the purpose of this project, we provided data loggers to monitor the electricity consumption (Amps) of 

the cooling tower and chiller equipment. 

See exhibit A for existing equipment schedules. 

See Exhibit B for equipment documentation from factory. 

See Exhibit C for Proposed Replacement Equipment Selections. 

See Exhibit D for Plant Piping Schematics 
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2.1  Building # 2 Observations & Findings 
 

1. Building‐2 is a two story building performing arts building consisting of classrooms, studios, and 

auditoriums.  

2. Cooling: Building‐2  is  cooled by  its own water  cooled  chiller plant  supplying  chilled water  to 

various Air Handling Units and fan coils. 

3. The existing cooling towers are operating beyond their useful life cycle. The physical structure of 

the equipment shows a great amount of corrosion. The  fill media and associated piping show 

excessive  deterioration  and  probably  operate  at  a  diminished  capacity  thus  resulting  in  low 

efficiencies.  

4. Chiller‐1 has been designed to charge the TES system at non‐peak hours, however  is currently 

used to supplement the cooling when CH‐2 is not able to meet load.  

5. Chiller‐2  is a 200 ton centrifugal chiller and  is used as the main chiller for meeting the cooling 

capacities  of  the  building.  In  discussion with  the  Facilities Department,  this  chiller  has  been 

through extensive maintenance to maintain operation. 

6. The building employs the use of a Thermal Energy Storage System  in the form of  ice, however 

the  system  does  not  seem  to  be  in  operation;  this  is  corroborated  by  the  electrical  usage 

monitoring devices. 

7. The chillers serve (4) Air Handlers and various chilled water fan coils throughout the buildling. 

8. Operating  hours  for  the  building  are  from  7:00am  to  10:00pm  in  the  evening,  with  some 

performances extending into the later hours of the evening.  

9. See Exhibits D‐1 through D‐9 for schematics of the existing condenser water and chilled water 

system. 

 



 

EXISITNG BUILDING 2 COOLING TOWER  

 

 

FILL MEDIA CONDITION – EXTENSIVE DAMAGE 

 

COOLING TOWER BASE – EXTENSIVE CORROSIVE DAMAGE 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHILLER – 2  

 

CHILLER – 2 – SIGNS OF LEAKAGE 

 

 



 

CHILLED WATER CONNECTION FROM CAMPUS CENTRAL PLANT 

 

 

EXISTING PNEUMATIC CONTROLS 

 

EXISTING CHILLED WATER PUMPS 
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3.0 Building  Evaluation 
The plant currently functions to deliver necessary capacities to the building. However, capacities and 

capabilities of the central plant bear review if the plant is to feed chilled water services to the building 

and as the campus continues to grow. 

The connected cooling load will eventually exceed the deliverable capacity of the chiller plant.  Even 

before then, the plant will demonstrate deficiencies which bear consideration for modification and 

upgrade.  Deficiencies are as follows: 

 Under condition of low CHW return temperature, the chiller plant is unable to develop design 
tonnage.   

 The deliverable flowrate to the building is limited by the available primary CHW flowrate and 
pumping capacity. 

 Deliverable cooling capacity from the central chiller plant is a maximum of 300 tons.  This capacity 
de-rates on occasions when the chillers deliver CHW supply temperature below original design 
conditions.  This capacity also assumes that the campus CHW temperature differential is adequate 
and does not impose on the deliverable capacity of the chillers. 

On the accounts cited here, there is opportunity to improve the performance of the building's chiller 

plant services by improvement of the performance of connected loads.   

Existing Building Controls: 

The original control system is based on a pneumatic system.  There are basic levels of control in the 

building plant, and limited controls in place and operational in the building.  Summary of the controls is 

as follows: 

 A portion of the existing central plant controls are of previous generation, and to some extent in 
dis-repair.  There is limited functional automation for simple matters of valve actuation, pump 
speed control, re-set and optimization capability, and interface to connected loads.  This condition 
results in supervisory requirements by manual means, or operation of the plant with limited means 
for monitoring during off-hours or on weekends.  There is functional flow metering at the central 
plant, by which plant load is calculated (in tons).  The accuracy of these devices is uncertain.   
 

The pneumatic controls are in need of comprehensive re-vitalization and recommended to by upgraded 

to Digital Direct Controls (DDC).   
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4.0 Building  Recommendations 
IV - ALTERNATIVES FOR MODIFICATIONS, UPGRADES, AND SYSTEM DESIGN 

In order to accommodate connection of additional loads to the existing central chiller plant, multiple 

pursuits are considered in this evaluation, as follows: 

 Implement upgrades and modifications to the central plant  
 Replace Cooling towers which show excessive corrosive wear 
 Review and implement new chemical treatment of plant 
 Replace existing Centrifugal Chiller (CH-2) 

- option to replace with Turbocor Chiller 
 Evaluate Thermal ICE Storage system and recommission to  

 Option to connect existing plant to Campus Central Plant loop - Provide building Secondary 
Booster pumps 

 Identify opportunities for increase in capacity of SCHW distribution of campus central plant pumps 

 Implement upgrades and modifications to the existing building HVAC services; upgrade all 
pneumatic controls with DDC. 
 

Building 2 Plant Upgrades: 

Alternatives which entail upgrades and modifications to the central plant to accommodate these 

requirements are as follows: 

 CP Scheme 1:  Upgrade the central plant Cooling Towers, Chillers and associated pumps to 
accommodate pumping capacity to incorporate building 2 into the main central plant chilled water 
loop.  Upgrade associated primary CHW (and CW pumps), and cooling tower capacities, and 
electrical services as necessary.  It would also be proposed to upgrade the building chiller plant 
DDC as part of this effort.  Based on preliminary evaluation, it would be possible to implement 
upgrades within the central plant, but with ramifications as noted.  Distribution beyond the current 
GPM capacity from the central plant would impose on SCHW pumping capacity for the existing 
loop configuration, and would dictate modifications to the existing SCHW distribution within the 
central plant, as well as to the loop itself.   
 
Cost:  To Be Determined. 

Advantages:  This measure would develop appropriate balance of cooling capacity, PCHW 

flowrates, and SCHW flowrates.   

Disadvantages:  The large chillers may offer poor part-load performance for low-loads 

encountered, and diminishes redundancy. Disruption to the central plant service would be 

significant. (Possible solution would be to provide Chillers with compressors based on the Turbocor 

technology.) 

Building HVAC Systems: 

There is legitimate consideration by which no modifications to existing buildings would be implemented, 

either as deferred maintenance ,or in the course of associated building renovation for areas untouched 

by the renovation.  Specific terms are as follows: 
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 Bldg Scheme 1:  Maintain existing building HVAC services.  Exercise available plant, primary 
pumping, and secondary pumping capacities as available.  Secondary Booster pump should be 
explored when implementing this scheme. A secondary booster pump will be installed at Building 
2 to provide chilled water services to the building. This will keep the existing system, but utilize the 
exiting building plant as back up. It is recommended that the controls and cooling towers be 
replaced and the chillers be refurbished. 
 

 Bldg Scheme 2:  System Modifications and Upgrades:  Re-fit existing services with improved 
temperature controls at the CHW control valve (to include flow-limiting devices - i.e. "Griswold's"), 
throughout the occupied spaces, and for economizer control operation.  Ensure flexibility in valve 
replacements for extended range of CHW flows to accommodate diminished performance of 
equipment or excessive loads as is encountered on this campus.   

 

Summary of Upgrades / Assignment of Preferences: 

These measures are summarized and re-stated in Table 2, as follows: 

Central Plant / Building HVAC Upgrades 

Order of 

Preference 
Summary of Upgrade 

1 
CP Scheme 1:  Replace existing water cooled plant components; integrate into 

existing central loop. 

2 Bldg Scheme 1:  Maintain Existing Building HVAC Systems 

3 Bldg Scheme 2:  Upgrade Existing Building HVAC Systems 

 

Table 2 

Preferences are presented to implement recommended upgrades to the campus chilled water plant and 

SCHW distribution, and to building HVAC systems.  
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V - RECOMMENDATIONS 

 

Following are recommendations for implementation which the College may as deemed necessary, based 

on progressions of campus build-out and on-going assessment of the central chiller plant performance. 

Central Plant Upgrades: 

Based on the analysis the following modifications and upgrades are recommended for implementation to 

the central chiller plant and SCHW distribution: 

 Expand central chiller plant as identified in CP Scheme 1  

 Or Replace existing building chiller components with new equipment and development of the 
plants as a Distributed Central plant to contribute to the campus chilled water system. 
 

Building HVAC Systems: 

Based on the demonstrated performance of the central chiller plant and connected loads, and 

recognizing the financial constraints of the College, the following modifications and upgrades are 

recommended for implementation to building HVAC systems: 

 Develop high-performance HVAC systems in new buildings, and similar measures in systems 
subject to re-model and refurbishment. 

 Upgrade existing building HVAC systems as campus-wide performance is deemed deficient, as 
identified . 

 

M E C H A N I C A L  C O O L I N G  P L A N T  U P G R A D E S  

Options for cooling plant Upgrades at Building 2 were studied.  The options studied are listed in Table 1 below: 

Table 1 Description of Cooling Plant Alternatives 

Alternative Description Installed Tonnage 

Alternate #1 -Base Case 
Refurbish 

Refurbish with same type of compressor, tower, etc.  280 

Alternate #2 - Replace In 
Kind Match Load 

Provide new cooling equipment to match calculated load, using 
most efficient equipment.   

280 Ton chillers; 600 ton (2-Cell 
Tower) 

Alternate #3 - Central 
Plant, Chilled Water 
Thermal Storage, Water 
Cooled Chillers 

Water cooled central plant with refurbishment to ICE thermal 
storage. 

1- 280 ton water cooled chiller, 
9,800 ton-hour storage tank 
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Based on the issues considered, we would either recommend either Alternate 2 (Replace in Kind) or Alternate 3 

(water cooled central plant with chilled water storage).  Alternate 2 has the lowest life cycle cost compared to the 

other options, the best return on investment, and the shortest simple payback.  However, it is worth considering the 

thermal storage alternate (Alternate 3) so the campus is positioned to handle long term on-peak utility rate escalation 

that could occur.  The following table gives a brief financial summary of the recommendations above. 

 

Alternate 

First Cost ($) 

(Including Soft 
Costs) 

Operating Cost 
($) 

Base Case - Refurbish  $200,000 $90,000 * 

Alternate #2 - Water Cooled 
Central Plant $643,300 $51,000 

Alternate #3 - Water Cooled 
Central Plant and Chilled 
Water Thermal Storage $800,00 $75,000 

 

*Operational cost increased due to probably persistent calls for repairs on equipment. 

 

 

 

 

 

 

 

 

 

 

 



MT SAC BUILDING 2 ROMMT SAC BUILDING 2 ROM
P2S # J5678P2S # J5678

Estimated by: BTEstimated by: BT
Checked by:Checked by:
Revision:Revision:
Date: 5/21/2010Date: 5/21/2010

TotalMaterial/Equipment Labor Equipment Total
It Q U it U it $ T t l MH/U it MH T t l R t T t l C t

Material/Equipment Labor Equipment
D i tiItem Quan Unit Unit $ Total MH/Unit MH Total Rate Total CostDescription Q $

h i l

p

DIVISION 15 - MechanicalDIVISION 15  Mechanical

Eq ipmentEquipmentq p

1 Chill (280 t t if l)1 Chiller - (280 ton centrifugal)1 Chiller  (280 ton centrifugal)
Centrifugal Chiller 1 Each 143000 $143000. 290 290.0 $27550. $170,550.Centrifugal Chiller 1 Each 143000 $143000. 290 290.0 $27550. $170,550.

2 E d S ti P S t (M D3020 330)2 End Suction Pump System (Means D3020 330)2 End Suction Pump System (Means D3020 330)
End Suction Pumps 4 Each 12000 $48000 50 200 0 $19000 $67 000End Suction Pumps 4 Each 12000 $48000. 50 200.0 $19000. $67,000.

3 Cooling Tower (2-Cell 600 tons)3 Cooling Tower (2 Cell 600 tons)
Cooling Towers - Full Stainless Steel 1 Each 102500 $125000 225 225 0 $21375 $146 375Cooling Towers - Full Stainless Steel 1 Each 102500 $125000. 225 225.0 $21375. $146,375.

Pi iPipingp g

1 Central Plant Piping1 Central Plant Piping
$ $ $

g
4" CHWS/R 1100 L.F. 30 $33000. 0.7 770.0 $73150. $106,150.4  CHWS/R 1100 L.F. 30 $33000. 0.7 770.0 $73150. $106,150.
Piping Fittings 50 Each 6 $300 0 40625 20 3 $1930 $2 230 Piping Fittings 50 Each 6 $300. 0.40625 20.3 $1930. $2,230.
Piping Ins lation 1100 L F 0 9 $990 0 046125 50 7 $4820 $5 810 Piping Insulation 1100 L.F. 0.9 $990. 0.046125 50.7 $4820. $5,810.p g $ $ $ ,
Couplings & Hangers 50 Each 5.4 $270. 0.07875 3.9 $374. $644. Couplings & Hangers 50 Each 5.4 $270. 0.07875 3.9 $374. $644.

Direct Digital ControlsDirect Digital Controlsg

Direct Digital Controls 1 L S 50000 $50000 $50 000Direct Digital Controls 1 L.S. 50000 $50000. $50,000.
T ti Adj ti & B l i 1 L S 10000 $10000 $10 000Testing Adjusting & Balancing 1 L.S. 10000 $10000. $10,000.g j g g $ $ ,

   

S bt t l M h i l $410 560 $148 199 $558 759Subtotal Mechanical $410,560. $148,199. $558,759.Subtotal Mechanical $410,560. $148,199. $558,759.
Sales Tax 9 25% $37 977 $28 687Sales Tax 9.25% $37,977. $28,687.
O & 0 0% $ 8 6OH & P 10.0% $55,876.OH & P 10.0% $55,876.

OPINION OF TOTAL PROBABLE COST $643,300.OPINION OF TOTAL PROBABLE COST $643,300.

This opinion of probable cost is approximate Actual construction bids may vary significantly from this statement of probable costsThis opinion of probable cost is approximate.  Actual construction bids may vary significantly from this statement of probable costs
d i i f i h d di i l b h h f b d h l f P2S E i i Idue to timing of construction, changed conditions, labor rate changes or other factors beyond the control of P2S Engineering, Inc.due to timing of construction, changed conditions, labor rate changes or other factors beyond the control of P2S Engineering, Inc.

P2S Engineering, Inc.
Opinion of Probable Construction Cost

Page 1 of 1
Printed: 5/24/2010 • 10:57 AM
J5678_ROM_cost • Mechanical 
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EXHIBIT A 
EXISTING EQUIPMENT SCHEDULE 



MOUNT SAN ANTONIO COLLEGE
1100 N. Grand Ave.
Walnut, CA 91789-1399
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EXHIBIT B 
EXISTING EQUIPMENT DATA 



THE TRANE COMPANY -- ORDER REPORT 05/04/2010  9:40 AM Page 1 of 6

ORDER NAME REV ORDER TYPE PCODE

VAL-DATE

SBUSINESS UNITBL
W2E977A Sales Order N 0347A LAX LAX La Crosse1

04/05/1995 00:00

INCLUDED ECNS:

PIC-DATE
04/05/1995 00:00

FEED MFG-DATE
04/05/1995 00:00

BACKWARD DATE TAG

>>>>>   GENERAL   <<<<<

CVHE028FA2DO3UE2253E1E3HBC0000000LABF00000

SO

Header Card Image
----+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8----+----9----+----0

1CVHE028M  000013471W2E977AA 

PCOD Type Master Drawing

0347

LAX LAX La Crosse

Validate:

Spec File:

Mfg File:

Pick Parts:

Complete

Complete

Complete

Complete

Status

04/05/1995 00:00

04/05/1995 00:00

04/05/1995 00:00

04/05/1995 00:00

Requested By Date

Added:

Changed:

10/12/1994 00:00

By

AADS

Date

Business Unit

Service Model Number
----+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8

Short Model #: Lynx SO Number Lynx SO Status Ship Status

SHPD

04/05/1995 00:00

Shipped: 7/13/1995 00:00:00

LAKAB

Order B/L RV Kodiak Stat PGRP Qty Val Pick Spcl SN Mfg Ord Status

W2E977A A 1 CV10 1 AO

System: PDS2 Source: SOURCE_HISTORY
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ORDER NAME REV ORDER TYPE PCODE

VAL-DATE

SBUSINESS UNITBL
W2E977A Sales Order N 0347A LAX LAX La Crosse1

04/05/1995 00:00

INCLUDED ECNS:

PIC-DATE
04/05/1995 00:00

FEED MFG-DATE
04/05/1995 00:00

BACKWARD DATE TAG

>>>>>   PCB DETAILS    <<<<<

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
0 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

FCAT S MODL CVHE CENTRAVAC - 3 STAGE COMPRESSOR

FCAT S DSEQ 2D RELOCATE OIL TANK CHARGE VALVE

FCAT S NTON 280 280 NOMINAL TON UNIT

FCAT S VOLT 460 460 VOLT UNIT

FCAT S HRTZ 60 60 HERTZ UNIT

FCAT S TYPE SNGL SINGLE CONDENSER COOLING ONLY

FCAT S TYPO STD STANDARD SHELLS

FCAT S CPKW 142 COMPRESSOR MOTOR KW

FCAT S CPIM 225 Impeller cutback

FCAT S EVTM IECU INTERNAL ENHANCE CU EVAP TUBES

FCAT S EVTH 28 .028 EVAP TUBE WALL THICKNESS

FCAT S EVSZ 032S 320 SHORT EVAP SHELL SIZE

FCAT S EVBS 200 200 TON EVAP TUBE BUNDLE

FCAT S EVWC STD STANDARD EVAP WTRBOX

FCAT S EVWP 2 2 PASS EVAP WATERBOX

FCAT S EVWT NMAR NON MARINE EVAP WATERBOX

FCAT S EVPR 150 150 PSI EVAP WTR SIDE PRESSURE

FCAT S EVCO VICT VICTAULIC EVAP CONNECTION

FCAT S EVWA LELE IN LH END OUT LH END

FCAT S CDTM TECU INTERNAL ENHANCED .75 CU TUBE

FCAT S CDTH 28 .028 COND TUBE WALL THICKNESS

FCAT S CDSZ 032S 320 TON SHORT COND SHELL

FCAT S CDBS 280 280 TON COND TUBE BUNDLE

FCAT S CDWC STD STD WELDED COND WTRBOX CONST

FCAT S CDWP 2 2 PASS COND WATERBOX

FCAT S CDWT NMAR NON-MARINE WATERBOX TYPE COND

FCAT S CDPR 150 150 PSI COND WTR SIDE PRESSURE

FCAT S CDCO VICT VICTAULIC COND WTRBOX CONN

FCAT S CDWA LELE IN LH END   OUT LH END   COND

FCAT S CDTY STD STD  COND CONSTR REFRIG SIDE

FCAT S TSTY STD STANDARD Tube Sheet Construction

FCAT O ECTY WEOR WELDED ECONOMIZER ORIFICE

FCAT S ORSZ 250 ORIFICE SIZE

FCAT S PURG PURE PURIFIER PURGE(INCL.NZEP PURG)

FCAT S SPKG DOM DOMESTIC Shipping Package

FCAT O OPTI INSL INSULATION PACKAGE

FCAT S HGBP WO WITHOUT HOT GAS BY-PASS

FCAT S AGLT UL UL LISTED UNIT

FCAT S CNIF UCP2 MICRO PROCESSOR 2ND GENERATION

FCAT M COPT OPTM OPTIONS MODULE

FCAT M COPT BRTS BEARING OIL TEMPERATURE

FCAT M COPT WVUO PHASE VOLTAGE SENSER

FCAT S SRTY RSTR REMOTE MOUNTED STAR DELTA

FCAT O SRRL 207 MAX STARTER RLA

FCAT O PNCO DISC DISCONNECT SWITCH

FCAT M SROP CLCA CALIFORNIA CODE & UL

FCAT M SROP UL REMOTE MOUNTED U.L. STARTER

FCAT S EFLD WATE FLUID TYPE - WATER

FCAT S CFLD WATE FLUID TYPE - WATER

FCAT S TEST AIR STANDARD AIR RUN

FCAT S REFG 123 REFRIGERANT TYPE = HCFC-123

VCAT S NMKW 128 NAMEPLATE KW

VCAT S NMRA 177 NAMEPLATE RLA

VCAT O NMLA 1392 NAMEPLATE LRA

VCAT S PTON 200 TONS OF REFRIGERATION - PRIM
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ORDER NAME REV ORDER TYPE PCODE

VAL-DATE

SBUSINESS UNITBL
W2E977A Sales Order N 0347A LAX LAX La Crosse1

04/05/1995 00:00

INCLUDED ECNS:

PIC-DATE
04/05/1995 00:00

FEED MFG-DATE
04/05/1995 00:00

BACKWARD DATE TAG

>>>>>   PCB DETAILS    <<<<<

TYPE RUL CATG CODE DESCRIPTIONSPC

VCAT S PCKW 128 PERFORMANCE KW - PRIM

VCAT S PRLA 177 RATED LOAD AMP - PRIM

VCAT S PTIE 60 EVAP ENTERING WTR TEMP - PRIM

VCAT S PTOE 44 EVAP LEAVING WTR TEMP - PRIM

VCAT S PGME 300 EVAP GAL PER MINUTE - PRIM

VCAT S PPDE 8.65 EVAP PRESSURE DROP - PRIM

VCAT S PFFE .00025 EVAP FOULING FACTOR - PRIM

VCAT S ECON 0 EVAPORATOR FLUID CONCENTRATION

VCAT S PTIC 85 COND ENTERING WTR TEMP - PRIM

VCAT S PTOC 94.51 COND LEAVING WTR TEMP - PRIM

VCAT S PGMC 600 COND GAL PER MINUTE - PRIM

VCAT S PPDC 17.37 COND PRESSURE DROP - PRIM

VCAT S PFFC .00025 COND FOULING FACTOR - PRIM

VCAT S CCON 0 COND FLUID CONCENTRATN - PRIM

VCAT S REVL 55017 SELECTED CODE REV LEVEL

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
2 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

FCAT S MODL CVCA CENTRAVAC COMPRESSOR - 3 STAGE

FCAT S DSEQ H0 RELOCATE OIL TANK CHARGE VALVE

FCAT S NTON 280 280 NOMINAL TON COMPR

FCAT S VOLT 460 460 VOLT COMPRESSOR

FCAT S HRTZ 60 60 HERTZ COMPRESSOR

FCAT S TYPE SP FACTORY - MTD ON CTV SHELLS

FCAT S CPKW 142 COMPRESSOR MOTOR KW

FCAT S CPIM 225 22.5  22.5  22.5

FCAT S DSCH D180 VOLUTE DISCHARGE ANGLE

VCAT O NMRA 177 NAMEPLATE RLA

VCAT O NMKW 128 NAMEPLATE KW
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ORDER NAME REV ORDER TYPE PCODE

VAL-DATE

SBUSINESS UNITBL
W2E977A Sales Order N 0347A LAX LAX La Crosse1

04/05/1995 00:00

INCLUDED ECNS:

PIC-DATE
04/05/1995 00:00

FEED MFG-DATE
04/05/1995 00:00

BACKWARD DATE TAG

>>>>>   PCB DETAILS    <<<<<

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
3 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

FCAT S MODL SHEL CENTRAVAC SHELLS

FCAT S CPSZ 032 230-320 NTON COMPR (CVHE)

FCAT S TYPE SNGL SINGLE CONDENSER COOLING ONLY

FCAT S TYPO STD STANDARD SHELLS

FCAT S EVSZ 032S 320 SHORT EVAP SHELL SIZE

FCAT S EVTM IECU 1.00 INTERNAL ENHANCE CU EVAP TUBES

FCAT S EVTH 28 .028 EVAP TUBE WALL THICKNESS

FCAT S EVBS 200 200 TON EVAP TUBE BUNDLE

FCAT S EVWC STD STANDARD EVAP WTRBOX

FCAT S EVWT NMAR NON MARINE EVAP WATERBOX

FCAT S EVPR 150 150 PSI EVAP WTR SIDE PRESSURE

FCAT S CDSZ 032S 320 TON SHORT COND SHELL

FCAT S CDTM TECU INTERNAL ENHANCED .75 CU TUBE

FCAT S CDTH 28 .028 COND TUBE WALL THICKNESS

FCAT S CDBS 280 280 TON COND TUBE BUNDLE

FCAT S CDWC STD STD WELDED COND WTRBOX CONST

FCAT S CDWT NMAR NON-MARINE WATERBOX TYPE COND

FCAT S CDPR 150 150 PSI COND WTR SIDE PRESSURE

FCAT S CDTY STD STD  COND CONSTR REFRIG SIDE

FCAT S TSTY STD STANDARD

FCAT O ECTY WEOR WELDED ECONOMIZER ORIFICE

FCAT S HGBP WO WITHOUT HOT GAS BY-PASS

FCAT S ORSZ 250 ORIFICE SIZE

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
4 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

FCAT S MODL WTBX CENTRAVAC WATER BOXES

FCAT S EVSZ 032S 320 SHORT EVAP SHELL SIZE

FCAT S EVTU 1.00 1.00 TUBE DIAMETER

FCAT S EVWC STD STANDARD EVAP WTRBOX

FCAT S EVWT NMAR NON MARINE EVAP WATERBOX

FCAT S EVPR 150 150 PSI EVAP WTR SIDE PRESSURE

FCAT S EVWP 2 2 PASS EVAP WATERBOX

FCAT S EVWA LELE IN LH END OUT LH END

FCAT S EVCO VICT VICTAULIC EVAP CONNECTION

FCAT S CDSZ 032S 320 TON SHORT COND SHELL

FCAT S CDWC STD STD WELDED COND WTRBOX CONST

FCAT S CDWT NMAR NON-MARINE WATERBOX TYPE COND

FCAT S CDPR 150 150 PSI COND WTR SIDE PRESSURE

FCAT S CDWP 2 2 PASS COND WATERBOX

FCAT S CDWA LELE IN LH END   OUT LH END   COND

FCAT S CDCO VICT VICTAULIC COND WTRBOX CONN



THE TRANE COMPANY -- ORDER REPORT 05/04/2010  9:40 AM Page 5 of 6

ORDER NAME REV ORDER TYPE PCODE

VAL-DATE

SBUSINESS UNITBL
W2E977A Sales Order N 0347A LAX LAX La Crosse1

04/05/1995 00:00

INCLUDED ECNS:

PIC-DATE
04/05/1995 00:00

FEED MFG-DATE
04/05/1995 00:00

BACKWARD DATE TAG

>>>>>   PCB DETAILS    <<<<<

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
5 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

FCAT S MODL CVRA CENTRAVAC CONTROL SYSTEM

FCAT O DSEQ A UCP2 ORIGINAL DESIGN (CVRB)

FCAT S VOLT 460 460 VOLT UNIT

FCAT S HRTZ 60 60 HERTZ UNIT

FCAT S TYPE CVH CENTRAVAC - PRESENT PROD

FCAT S CNIF UCP2 MICRO PROCESSOR 2ND GENERATION

FCAT M COPT OPTM OPTIONS MODULE

FCAT M COPT BRTS BEARING OIL TEMPERATURE

FCAT M COPT WVUO WATT/PF/VOLT/UNDER OVER PROTEC

FCAT S SRTY RSTR STAR DELTA

FCAT O PURG PURE PURIFIER PURGE

FCAT O AGLT UL UL LISTED UNIT

VCAT O NMKW 128 NAMEPLATE KW

VCAT O NMRA 177 NAMEPLATE RLA

VCAT O PTIE 60 EVAP ENTERING WTR TEMP - PRIM

VCAT O PTOE 44 EVAP LEAVING WTR TEMP - PRIM

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
6 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

FCAT S MODL ASSY CENTRAVAC ASSEMBLIES

FCAT S TYPE SNGL SINGLE CONDENSER COOLING ONLY

FCAT S TYPO STD STANDARD SHELLS

FCAT S CPSZ 032 230-320 NTON COMPR (CVHE)

FCAT S EVSZ 032S 320 SHORT EVAP SHELL SIZE

FCAT S EVPR 150 150 PSI EVAP WTR SIDE PRESSURE

FCAT S EVWC STD STANDARD EVAP WTRBOX

FCAT S CDSZ 032S 320 TON SHORT COND SHELL

FCAT S CDPR 150 150 PSI COND WTR SIDE PRESSURE

FCAT S CDWC STD STD WELDED COND WTRBOX CONST

FCAT S CDTY STD STD  COND CONSTR REFRIG SIDE

FCAT O ECTY WEOR WELDED ECONOMIZER ORIFICE

FCAT S HGBP WO WITHOUT HOT GAS BY-PASS

FCAT S PURG PURE PURIFIER PURGE

FCAT S ORSZ 250 ORIFICE SIZE

FCAT S FRAM 360 RELIANCE MTR FRAME SIZE

FCAT S SRTY RSTR REMOTE MOUNTED STAR DELTA

FCAT O SRRL 207 MAX RLA = 207

FCAT S AGLT UL UL LISTED

FCAT S HRTZ 60 60 HERTZ UNIT
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ORDER NAME REV ORDER TYPE PCODE

VAL-DATE

SBUSINESS UNITBL
W2E977A Sales Order N 0347A LAX LAX La Crosse1

04/05/1995 00:00

INCLUDED ECNS:

PIC-DATE
04/05/1995 00:00

FEED MFG-DATE
04/05/1995 00:00

BACKWARD DATE TAG

>>>>>   PCB DETAILS    <<<<<

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
8 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

FCAT S MODL CVSF CENTRAVAC - STARTER FOR UCP2

FCAT S DSEQ A ADD SIZE 6 STARTER

FCAT S VOLT 460 460 VOLT STARTER

FCAT S HRTZ 60 60 HERTZ UNIT

FCAT S AGLT UL UL LISTED UNIT

FCAT S SRTY RSTR REMOTE MOUNTED STAR DELTA

FCAT O SRRL 207 *** Not Found ***

FCAT S PNCO DISC DISCONNECT SWITCH - NON FUSED

FCAT M SROP CLCA CALIFORNIA CODE & UL

FCAT M SROP WVUO WATT/PF/VOLT/UNDER OVER PROTEC

VCAT S NMRA 177 NAMEPLATE RLA

VCAT S NMKW 128 NAMEPLATE KW

QTY HEADER TYPE PROD CODESEQ PRODUCT GROUPPOS COIL
9 AA 0 1

TYPE RUL CATG CODE DESCRIPTIONSPC

???? MODL EMD *** Not Found ***

???? TYPE CTV *** Not Found ***

FCAT O SRTY RSTR STAR DELTA

FCAT S CNIF UCP2 MICRO PROCESSOR 2ND GEN

FCAT M COPT OPTM OPTIONS MODULE
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Centrifugal Chiller
Job Information 

Mt Sac Building 2 Chiller Replacement 
Los Angeles 
(E38)Patrick Bronson 

Tag CTV200T DAY Model Number CVHE0320 
1 Quantity 

Certified in accordance with the Water-Chilling Packages Using the Vapor Compression Cycle Certification Program, which is based on 
ARI Standard 550/590.

Sound pressure measured in accordance with ARI Standard 575-94.

ASHRAE 90.1 - 1999 Complies ASHRAE 90.1 Full Load Requirement: 0.636 kW/ton 
ASHRAE 90.1 - 2007 Complies ASHRAE 90.1 Part Load Requirement: 0.597 kW/ton 
ASHRAE 90.1 - 2007 Add. M Complies 

Unit Information 
CVHE Model Evap tube type IMCU 
320 Compressor size 0.025" Evap tube thickness

Motor size 142 2 Evap passes
60 Hz Motor frequency Cond shell size 032L 

Motor voltage 460 Cond bundle size 250 
Impeller size 210 Cond tube type TECU 

Cond tube thickness 0.028" Orifice size 250 
Cond passes 2 032S Evap shell size 

280 Evap bundle size 
Design Information 

200.0 tons Cooling capacity HCFC-123 refrigerant charge 400 lb 
Primary power 109.3 kW 13035 lb Shipping weight

0.546 kW/ton Primary efficiency 14187 lb Operating weight
0.516 kW/ton NPLV 79 dBA Sound level

Wye-delta starter type Yes Green Seal certificationUnit Mounted WyeD 
Application type Standard cooling No Free cooling option

1.87 MBh Heat rejected into equip room

Evaporator Information 
44.00 F Evap leaving temp Evap pressure drop 5.99 ft H2O 
298.8 gpm Evap flow rate water Evap fluid type
60.00 F Evap entering temp Evap fluid concentration N/A 
1.49 gpm/ton Evap flow/capacity non-marine Evap water box type

Evap water box pressure0.00010 hr-sq ft-deg F/BtuEvap fouling factor 150 psig 

Condenser Information 
85.00 F Cond entering temp 27.79 ft H2O Cond pressure drop

Cond flow rate 600.0 gpm water Cond fluid type
94.33 F Cond leaving temp Cond fluid concentration N/A 

Cond flow/capacity 3.00 gpm/ton non-marine Cond water box type
Cond water box pressure0.00025 hr-sq ft-deg F/BtuCond fouling factor 150 psig 

Electrical Information 
Min circuit ampacityMotor LRA 1257 A 207 A 

Primary RLA 158.1 A Max overcurrent protection 350 A 
Un-corrected power factor 0.89 

Selection code revision level 
5/6/2010 

M0C0E000C000S00
29.12 

55111.0 
Product Version 

Page 1 of 2



 

Centrifugal Chiller
Job Information 

Mt Sac Building 2 Chiller Replacement 
Los Angeles 
(E38)Patrick Bronson 

Tag CTV200T DAY Model Number CVHE0320 
1 Quantity 

Information for LEED Projects 
Primary power 109.30 kW 

HCFC-123 refrigerant charge 400.0 lb NPLV 0.516 kW/ton 
Cooling capacity 200.00 tons 

Note: Although Trane recognizes and respects the decision by the U.S. Green Building Council to mandate a default assumption of a 2% Refrigerant 
Leakage Rate (Lr) for all manufacturers of centrifugal chillers, the value used in the calculations for achieving Energy and Atmosphere Credit 4 of 
LEED-NC (version 2.2), Trane has exhaustively documented and guarantees a low 0.5% leak rate for HCFC-123 CenTraVac centrifugal chillers 
(models CVHE, CVHF, and CVHG).  This documented 0.5% refrigerant leakage rate, as well as our average 1.7 Lb/Ton refrigerant charge, are just 

The LEED Green Building Rating System™, developed by the U.S. Green Building Council, provides independent, third-party verification that a building project meets the 
highest green building and performance measures

Selection code revision level 
5/6/2010 

M0C0E000C000S00
29.12 

55111.0 
Product Version 

Page 2 of 2



CenTraVac Centrifugal Chiller Mt Sac Building 2 Chiller Replacement
Items: CTV200T DAY
Qty: 1 Tags: CTV200T DAY
5/6/2010 6:25:51 AM

TOPSS Dimension Drawing
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CenTraVac Centrifugal Chiller Mt Sac Building 2 Chiller Replacement
Items: CTV200T DAY
Qty: 1 Tags: CTV200T DAY
5/6/2010 6:25:52 AM
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Qty: 1 Tags: CTV200T DAY
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CenTraVac Centrifugal Chiller Mt Sac Building 2 Chiller Replacement
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ANCHOR HOLE DETAIL
EACH CORNER
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2" TYP
(51mm)

ANCHORING UNIT

X .88 (22mm)
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TUBESHEET

2 5/8" TYP (67mm)

5" TYP (127mm)

DIMENSION INCLUDES TUBESHEETS

AND CONDENSER
FOR EVAPORATOR

FRONT OF UNIT

SEE ANCHOR HOLE DETAIL

LEFT HAND
TUBE PULL
CLEARANCE

CLEARANCE SPACE

DIMENSION INCLUDES TUBESHEETS

FRONT OF UNIT

FOR EVAPORATOR
AND CONDENSER

SEE ANCHOR HOLE DETAIL

RIGHT HAND
TUBE PULL
CLEARANCE

CLEARANCE SPACE

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

135" 135"218 7/8"
56 7/8"

76 7/8" 198 7/8"

410 3/4" 410 3/4"

53"

30 5/8"
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MAXIMUM OPERATING

MAXIMUM SHIPPING

UNIT MOUNTING PAD 
1/2 THICK (BY TRANE)

VIBRATION ISOLATOR
(BY TRANE)

3" STL PIPE

6 X 6 X 3/4 

RECOMMENDED PROCEDURE TO ALLOW FOR THERMAL
EXPANSION (UNLESS OTHERWISE SPECIFIED, PARTS ARE

1/4

1/8

ANCHOR BOLT DETAIL

CONCRETE

LOCAL CODES
TO MEET

NUTS SHOULD NOT BE TIGHT
LEAVE 1/16 TO 1/8 GAP

STL PLATE

FURNISHED BY CUSTOMER). ANCHORING THE UNIT IS NOT

FOLLOW NEC SECTION 110 AND OTHER APPLICABLE LOCAL CODES
FOR CLEARANCES IN FRONT OF ELECTRICAL ENCLOSURES.

7

1. HEAVY OBJECTS!
DO NOT USE CABLES (CHAINS OR SLINGS) EXCEPT AS SHOWN. EACH OF
THE CABLES (CHAINS OR SLINGS) USED TO LIFT THE UNIT MUST BE
CAPABLE OF SUPPORTING THE ENTIRE WEIGHT OF THE UNIT. LIFTING
CABLES (CHAINS OR SLINGS) MAY NOT BE OF THE SAME LENGTH. ADJUST
AS NECESSARY FOR EVEN UNIT LIFT. OTHER LIFTING ARRANGEMENTS
MAY CAUSE EQUIPMENT OR PROPERTY-ONLY DAMAGE. FAILURE TO
PROPERLY LIFT UNIT MAY RESULT IN DEATH OR SERIOUS INJURY.
SEE DETAILS BELOW.

2. IMPROPER UNIT LIFT!
TEST LIFT UNIT APPROXIMATELY 24 INCHES TO VERIFY PROPER CENTER
OF GRAVITY LIFT POINT. TO AVOID DROPPING OF UNIT, REPOSITION LIFTING
POINT IF UNIT IS NOT LEVEL. FAILURE TO PROPERLY LIFT UNIT COULD
RESULT IN DEATH OR SERIOUS INJURY OR POSSIBLE EQUIPMENT OR
PROPERTY-ONLY DAMAGE.

3. ATTACH SAFETY CHAIN OR CABLE AS SHOWN WITHOUT TENSION, NOT AS
A LIFTING CHAIN OR CABLE, BUT TO PREVENT THE UNIT FROM ROLLING.

4. DO NOT FORKLIFT THE UNIT TO MOVE OR LIFT.

5. LIFTING HOLES PROVIDED ON CHILLER TO ATTACH CABLES (CHAINS OR SLINGS).

6. 36" (900 MM) RECOMMENDED CLEARANCE ABOVE HIGHEST POINT OF COMPRESSOR.

OR CABLES
SAFETY CHAINS

8. SPECIFIC SHIPPING AND OPERATING WEIGHTS OF THE SUBMITTED 
  CHILLER ARE PROVIDED IF THE CENTRIFUGAL CHILLER SELECTION
  WAS ENTERED IN TOPSS. DETAILED LOAD POINT AND SPRING
  ISOLATOR APPLICATION WEIGHTS ARE AVAILABLE FROM "CENTRAVAC
  ISOLATOR SELECTION REPORT" AVAILABLE FROM THE REPORT GENERATOR
  OF THE TRANE TOPSS CHILLER SELECTION PROGRAM. CONTACT
  YOUR LOCAL TRANE SALES ENGINEER IF THIS DATA IS REQUIRED.

(SEE NOTE 8 ABOVE)

13035.0 lb

14187.0 lb

APPLICATIONS.
A REQUIREMENT, IT MAY BE RECOMMENDED FOR SPECIFIC
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EXHIBIT D 
BUILDING 2 PLANT SCHEMATICS 
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