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Chiller Overview
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Chiller 1
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Serlal Number L07G03609

Blectical Characteristics
Rated Voltage: 460 Volts 60Hz 3
N ko 0 T
414 -508 VAC

Minimum Clrcuit Ampacily: 517 Amps
Meodmum Overcuiment Prolective Devics: 800 Amps
Primary RLA: 376 Amps
General Characteristics
Refrigerant system to be field charged with 1050 b of R-123
Maodmum Refrigerant Workdng Pressiire

Hi Side 15 psig Lo Side 15pslg
Faclory Test Pressire

Hi Side 45 peig Lo Side 45 psig
Reld Leak Test Pressure 8 psig Mex

Product Description

FCLT-LAX EVBS-740 TSTY-STD
MODL-CVHF  EVIMM42 CDFRTDFS
NTO-570 EVTH:25 ORSZ780
CNIF-ADPV EVWENO TESTAR
INDP-NO EVWR-2 TTOL-AIR
IHRZ-60 EVWN- 10 FTST-YES
SRTMCVSK EVFRTDFS  ASTFNO
HRTZ-60 cDSZ-080L OPMMHPLY
IVLT-480 CDBS-800 INSL-NO
ENCL-STD CDOTM-MCU GBAS-YES
VOLT-480 CDTH28 CRF&-R123
CPIKW-286 CDVFR-NO

CPIM-273 CDOWP-2

EVSZ-080L CDWN-10
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Chiller 1







Chiller 2
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Let Us Garry Your Tons
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Refrigerant
muhhﬂwﬂﬂldbﬁ
Pressure

Refrigerant Working
Hi Side 15 pelg Lo Side 15psld

Factory Test Pressure

HiSide 4spelg Lok ©FU
Fleld Look Test Pressure 8 pelg M

Product Descriplion
FOLTAAX W"Hm, s
NTO-570 EVVF-NO
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Cooling Towers




Cooling Towers

Given:

The images to the right
Our discussion
Newtonian physics
Common sense

What factors affect the flow
rate through the orifices in the
bottom of the hot basin?

If the flow rates to all basins
where not the same, how
could you tell that out in the
field?
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Cooling Towers

Given:
Return header size — 24"

Design Flow Rate (3 cells) =
2,809 gpm

Distance Between connections
=14 ft

Is there a meaningful
difference in pressure between
the connection points where
the risers to the hot basin
connect to the headers?

System Syzer V4.4

Temp/load Cv Flow/Pressure Drop  |enqth/Pressure Drop  NSPHa

How/Pressure Drop Relationship

Pipe Size

24in

Flow Rate

2809 GPM

5.56  Cubic Feet/Min

7.64 Cubic Meters/Hr T

7 Liters/Sec
7 Liters/Min
Liters/Hr

Pipe Material
Steel Pipe

Friction Loss
005 Feet/100 Feet
Velocity

224 Feet/Sec

Steel Pipe thru 24" is Schedule 40
Steel Pipe 30 - 36" is Schedule 30

7 Reynolds Number

Relative Roughness /D
Flow Type
Friction Factor

2.24 Feet/Sec

2 Meters/100 Meters

g Q " DuPon... . - File Ex... oSIack | =

Circuit Setter

ASHRAE Information
4400 .. | Operation Range
Hours/Year

(® Variable Flow Operation

(O Other Operation

ASHRAE 90.1-2010 Max Rate for Pipe Size Selected

7.5 fps

Annual Energy Cost
Cost/Kw Hour Pipe Length (T.E.L))

0.10| S/KwHr
Est. Pump/Driver Ef
on S
Hours of Operaion/Year
8760

Annual Energy Cost*

“Pump/Driver cost at 100% load

. ]
h] Phone ... T!.Genera... OJOutlook " Mind...

Language
(®) English
(O Espafiol
Units of Measurement
(® ENGLISH
(O METRIC
|  Fluid Properties

Use Temperate Water

Fluid Temperature
F

| Fuid Concentration

| Viscosity

Centipoise

Specffic Gravity

| Specific Heat

BTUAb-'F

Vapor Pressure




Cooling Towers

Given:
Return header size — 10”

Design Flow Rate (3 cells) =
2,809 gpm

Distance Between connections
=14 ft

Is there a meaningful
difference in pressure between
the connection points where
the risers to the hot basin
connect to the headers?

System Syzer V4.4

Temp/load Cv Flow/Pressure Drop  |enqth/Pressure Drop  NSPHa

How/Pressure Drop Relationship

Pipe Size
10in

Flow Rate
2809, GPM

2809 GPM

5.56  Cubic Feet/Min

7.64 Cubic Meters/Hr T

7 Liters/Sec
7 Liters/Min
Liters/Hr

Pipe Material
Steel Pipe

Friction Loss
255 Feet/100 Feet
Velocity

L2 Feet/Sec

Steel Pipe thru 24" is Schedule 40
Steel Pipe 30 - 36" is Schedule 30

7 Reynolds Number

Relative Roughness /D
Flow Type
7 Friction Factor
1142 Feet/Sec

148 Meters/100 Meters

g Q " DuPon... . - File Ex... oSIack iz

Circuit Setter

ASHRAE Information
4400 .. | Operation Range
Hours/Year

(® Variable Flow Operation

(O Other Operation

ASHRAE 90.1-2010 Max Rate for Pipe Size Selected
200 GPM

Annual Energy Cost
Cost/Kw Hour Pipe Length (T.E.L))

0.10| S/KwHr
Est. Pump/Driver Ef
on S
Hours of Operaion/Year
8760

Annual Energy Cost*

“Pump/Driver cost at 100% load

. ]
h] Phone ... T!.Genera... OJOutlook " Mind...

Language
(®) English
(O Espafiol
Units of Measurement
(® ENGLISH
(O METRIC
|  Fluid Properties

Use Temperate Water

Fluid Temperature
F

| Fuid Concentration

| Viscosity

Centipoise

Specffic Gravity

| Specific Heat

BTUAb-'F

Vapor Pressure




Cooling Towers

System Syzer V4.4

Given:
Supply header size — 24"

Design Flow Rate (3 cells) =
5,619 gpm

Distance Between connections
=14 ft

|

1

' 1

Is there a meaningful 1
difference in pressure between |
]

Annual Energy Cost i

(

|

\
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!

|

\

|

|

Circuit Setter

How/Pressure Drop Relationship ASHRAE Information
Pipe Size Pipe Material 4400

Temp/load Cv Flow/Pressure Drop  |enqth/Pressure Drop  NSPHa

.| Operation Range

24in Steel Pipe e
(® Variable Flow Operation

Flow Rate Friction Loss

(O Other Operation
0.23 . Feet/100 Feet
Velocity ASHRAE 90.1-2010 Max Rate for Pipe Size Selected

249 Feet/Sec 7.5 fps

Steel Pipe thru 24" is Schedule 40
Steel Pipe 30 - 36" is Schedule 30

the COnneCthn pOIntS Where Cost/Kw Hour Pipe Length (T.E.L)
the risers to the cold basin B R Eovmit
connect to the headers?

S/KwHr

26 Cubic Feet/Min Relative Roughness /D

Hours of Operaion/Year
Cubic Meters/Hr Flow Type o

10 Liters/Sec Friction Factor Annual Energy Cost*

7.92  Liters/Min 443 Feet/Sec
“Pump/Driver cost at 100% load

Liters/Hr 7 Meters/100 Meters

-

P1 Heatin... =

®
nSIack s NT Phone .. [Tm:Genera.. | 0 % Qutlook “ Mind...

@) - ﬂ hOrder . P rile £

Sketch...

Language

(®) English

(O Espafiol

Units of Measurement

(® ENGLISH
(O METRIC

|  Fluid Properties

Use Temperate Water

Fluid Temperature
F

| Fuid Concentration

| Viscosity

Centipoise

Specffic Gravity

| Specific Heat

BTUAb-'F

Vapor Pressure

PSla

|
G

-
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Cooling Towers

System Syzer V4.4 — O X

Given: -
Supply header size — 14”
& ‘S..m-u.. y

Design Flow Rate (3 cells) =
5161 9 gpm g @ ENGLISH

D | Sta nce B etwee N conne Ct' ons Temp/load Cv  Flow/Pressure Drop  Length/Pressure Drop NSPHa  Circuit Setter

(O Espafiol

Fluid Properties

How/Pressure Drop Relationship ASHRAE Information lUse Temperate Water
— 1 4 ft Pipe Size Pipe Material 4400 .| Operation Range
- 14in Steel Pipe Hours/Year

(® Variable Flow Operation
Flow Rate Friction Loss

|

i

Is there a meaningful SRPeL ]
difference in pressure between e |
the connection points where See Pty 207 Schedie £ el Eney o |
i

|

|

i

1

|

j

|

|

i

Fluid Temperature

F
ASHRAE 90.1-2010 Max Rate for Pipe Size Selected

Fluid Concentration

Steel Pipe 30 - 36" is Schedule 30 Cost/Kw Hour Pipe Length (T.E.L) Viecosty
the risers to the cold basin -
5619 GPM 205240  Reynolds Number Est. Pump/Driver Ef Soncli By
connect to the headers? SN i

3 Hours of Operaion/Year Specific Heat
Cubic Meters/Hr = Transition Flc Flow Type e Specific Hea

- BTU/b-F
10 Liters/Sec 0.0133  Friction Factor Annual Energy Cost*
&0 1 Vapor Pressure

PSla

|
G

@) - Q f‘.-Order... . Mrice. nSIack I\T Phon... T.I. Gene... 08 Qutlo... “ Mind... P1Heati... ? Sketc... ’ﬂ DuPo.. X -Excel @ Svste...

752  Lters/Min 13.32 Feet/Sec
“Pump/Driver cost at 100% load
Liters/Hr 206 Meters/100 Meters




Bonus — Free Cooling Cycles




Just Because It's Free Doesn’t Mean You Should Use It
KCMH Temps for 2/2016

ﬂﬁj %N\ Observed Normals

e Februarl 2016




Plate and Frame Heat Exchangers
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Drive Sockers
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Plate and Frame vs. Shell and Tube




Plate and Frame vs. Shell and Tube




Plate and Frame vs. Shell and Tube
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Plate and Frame vs. Shell and Tube




Chiller Based Free Cooling Cycle




3 Stage
Centrifugal
Compressor

Condenser

2

CW Supply
and Return

&

Metering
Orifices

\

|
Evaporator 1— | b - - - o - o oo - - =

Economizer

2

CHW Supply
and Return

&

A Typical Water Cooled Vapor
Compression Cycle Chiller



Condenser

2 Position
Valve
(Typical of
2; Open
for Free
Cooling)

3 Stage
Centrifugal
Compressor

2

CW Supply
and Return

P

Hot Gas
Bypass Valve

|
Evaporator 1— -} b - - - c - o oo o - =

CHW Supply
and Return

&

Adding “Free Cooling”
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