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אאWאאאאאאא 
אאWאאאאאאאאK 

אאW 
אאW 

1K אאאאאK 
2K אאאאאאאא

K 
3K אאאאאאאאK 
4K אאאאאאאK 
5K אK 

אאאW 
אאאא100אK٪ 

אאW  
12א 

אאW 
1K אאאאאאK 
2K אאאאאאאאK 
3K אאאאK 

אאW 
1K אאאאאאאK 
2K אאאאK 
3K אאאאK 
4K אאK 
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1KאאW(Chillers selection)   
אאאאאא

אאאאא(Trane) 
(Carrier)אאאא(CD,s)K 

אאאאW 
1K אK 
2K אאאאאK 
3K אאאאאK 
4K אאאאאאאK 
5K אאאK 
6K אאאאK 
7K אא)Fouling Factor(K 

W 
אFRT .27KEאא

F°55FC°8.12EF°45FC°2.7KEאאF°85FC°4.29E
F°95FC°35KEאאא0005.0אא،

F1אאא J1KE 
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Condenser Entering Water Temp. °F 

Lvg. 
Chille d 
Water 
Temp. 
°F 

 

95° 90° 85° 80° 75°  

Cond
GPM KW Cap. 

Tons 
Cond. 
GPM KW Cap. 

Tons 
Cond. 
GPM KW Cap. 

Tons 
Cond. 
GPM KW Cap. 

Tons 
Cond. 
GPM KW Cap. 

Tons Model 

61.7 22.0 21.6 63.1 21.4 22.3 65.1 20.922.9 66.5 20.3 23.0 67.9 19.7 24.1 42 

PCW025T 

64.9 22.322.466.0 21.723.068.2 21.023.769.3 20.524.470.7 19.825.0 44 

65.9 22.422.867.2 21.823.469.1 21.224.170.5 20.624.871.8 19.925.545 

66.9 22.623.168.5 21.923.870.4 21.524.571.7 20.725.272.8 20.025.946 

69.1 22.924.070.6 22.224.772.5 21.725.373.8 20.926.075.1 20.226.748 

71.6 23.224.873.1 22.525.575.2 21.926.177.1 21.126.878.6 20.427.550 

75.5 26.025.177.0 25.325.979.2 24.626.679.6 23.927.580.0 23.228.342 

PCW030T 

78.3 26.426.079.8 25.726.782.5 25.027.682.6 24.228.483.2 23.429.344 

79.9 26.626.581.6 25.927.384.0 25.128.184.4 24.329.085.3 23.629.845 

81.5 26.926.983.1 26.127.885.5 25.228.585.2 24.529.786.3 23.730.346 

83.6 27.327.885.2 26.528.787.6 25.629.687.9 24.830.588.2 23.931.248 

85.8 27.828.786.1 26.929.788.5 26.030.690.2 25.131.388.7 24.232.150 

108.439.636.4109.3 38.437.5111.3 37.238.9113.8 36.040.0116.1 35.041.642 

PCW040T 

112.040.238.0112.8 38.939.0115.4 37.640.4117.1 36.541.7118.8 35.443.044 

114.140.438.6115.2 39.239.7117.4 37.941.1119.2 36.842.4120.9 35.743.745 

115.540.639.2116.6 39.440.4118.8 38.041.8121.1 37.143.1123.1 36.044.446 

118.841.340.6120.1 40.241.9122.5 39.043.3124.8 37.844.6127.0 36.645.948 

122.642.042.0123.8 40.843.4126.3 39.644.8128.9 38.446.0131.1 37.147.350 

F1 J1WEאאא)(Packaged water chiller ratings 
 

• אאאאF°10אF°6F°14K 

• אF°10אאאאK 
• אאאאא0005.0Kאא

001.0אא98.0אאkW03.1K 
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אW 
אאאאאאא

אאKאאא
אאאאאאא

אאאאאאאאא
אK 

אאF1 J1EאאW 
אW RT .27 

אאאW F°45FC°2.7E 
אאאW FC°6.5EF°=10F°45 JF°55 

אאW F°85FC°4.29E 
אאאWFC°6.5EF°=10F°85 JF°95 

אאאאTPCW 030אRT .1.28אא
אאאKW1.25K 
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אF1E 
אאW 

אאFEאאא
אKאאFRT .100Eאא،

אC°12אC°7א،אC°30C°35Kא
אאFFF.EאאאF0005.0E 

 
אאW 

• אאאאF1 J1E 
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אF2E 
אאW 
אTPCW 030אאאאאא001.0K 

 
אאW 

• אאאאF1 J1E 
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אF3E 
אאW 
COPאאא0005.0001.0

אאאאKאאאאאK 
 

אאW 
• אאאאF1 J1E 

 
W 

אאאאאאRF1 J2Eאאאא
F"R" Series Air Cooled Liquid ChillersETRANEKאא

אK 
 

אW 
אFLC.EW   RT .145 

אאאFLWTEWF°45FC°2.7E 
אאאאW F°10FC°6.5E 

אאאאW  F°95FC°35E 
אאW    00025.0 

אW 
1K אאFא140אRTAAEKא

אRT .9.145אאא،KW158א
EER2.10אF1 J2KE 

FEERאFBTUHEאאאFWattEא
אאאא،אK 

 
2K אאW 
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TC
)L.C(dcoolingloam

p
w ∆×
=& 

( )min
m.s

kg.
..

.Tonsmw

3
31721

2465
523145

==
×
×

=& 

 
Entering Condenser Air Temperature  ( F° )  

115 105 95 85 75 LWT 

EER KW Tons EER KW Tons EER KW Tons EER KW Tons EER KW Tons F° 

7.1 186.0 118.2 8.3 168.2 126.1 9.7 152.3 133.8 11.2 138.2 141.2 12.7 126.0 148.4 40 

7.3 188.6 122.5 8.5 170.6 130.7 9.9 154.5 138.6 11.4 140.4 146.2 13.0 128.1 153.7 42 

7.5 186.8 124.8 8.7 173.1 135.3 10.1 156.8 143.4 11.6 142.5 151.3 13.2 130.2 159.0 44 

7.6 185.9 125.9 8.8 174.3 137.7 10.2 158.0 145.9 11.8 143.7 153.9 13.4 131.3 161.7 45 

7.7 184.4 126.6 8.9 175.6 140.0 10.3 159.2 148.4 11.9 144.8 156.5 13.5 132.4 164.4 46 

7.9 180.6 127.7 9.1 178.1 144.8 10.5 161.6 153.4 12.1 147.1 161.8 13.7 134.6 169.9 48 

8.1 177.1 128.6 9.3 180.8 149.6 10.7 164.0 158.5 12.3 149.4 167.1 14.0 136.9 175.4 50 

8.6 169.8 130.9 9.7 187.5 162.1 11.2 170.4 171.6 12.8 155.5 180.8 14.5 142.7 189.7 55 

F1 J2WEאאא140RTAA RTRANEK 
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אאא140RTAAא
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אFLC.EW  RT .500 

אאאFLWTEWF°45FC°2.7E 
אאאאW F°10FC°6.5E 

אאאאW  F°115FC°46E 
אאW    00025.0 

 
אאW 

• אאאאF1 J2E 
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אF7E 
אאW 

אאא(Chillers performance)  
אWאאFCOPE JאK 

אאW 
• אאאאFCWRE Jאאא JFKiTE 
• אאFCWSE Jאא JFKoTE 
• אFCompressorKEF4compI،3compI،2compI،1compIE 
• אKFVE 
• אאאאFpupmQ&EFאא

אאEK 
• אאאFKtotalQ&E 

 
pumptotal QpumpsofQ && ×= # 

• אאאאFFor one chillerE 

chillersof
Q

Q total
chiller #

= 

W   s
mgpm

3510309.61 −×= 
 

• אאFwm&E 
chellerww Qm && ×= ρ 

W31000 m
kg

w =ρ 
 

• אאW 

wPww TCmLC ∆××= &. 
W   CKg

KJCPw °= 2.4 

oiw TTT −=∆ 
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• אאאאאK 

4321 compcompcompcomptotal IIIII +++= 
 

• אאאאאK 
φCosVIP totalin ××= 3 

W      9.0=φCos 
 

• אאאW 

inP
LCCOP .

= 

אאאאאW 
  

1K אF1WE 
 

 )( CTi °  )( CTo °  )(1 AIcomp  )(2 AIcomp  )(3 AIcomp  

אא      

 )(4 AIcomp  )(VoltV  pupmQ&  totalQ&  )(
3

s
mQchiller

&  

אא      

 )( s
kgmw&  )(. KWLC chiller)(AmpsItotal)(KWP chillerin−  chillerCOP  

א     

 
• אאאאאאאKK 
• א 
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2K אאאFאWE(Boilers selection)  
אאאאאאאאאאאאא

אא( )( )BTUHh
BTUFאאEא( )h

kcal
⎟
⎠
⎞⎜

⎝
⎛ = h

BTU
h

kcal 4אאאאא،K
אאאאאאאאא

אאא(The hydronics institute) א
אאאא(I.B.R ratings)KאF1 J3Eאא

אאאאאאאא
K 

 

 

 
NET I.B.R 

RATING WATER
(BTUH)  

RATINGS FOR WATER    
D.O.E 

CAPACITY 
(BTUH)  

A.G.A 
INPUT 
(BTUH)  

MODEL 
NUMBER  

55,700  64,000  75,000  GG-75H  
72,200  83,000  100,000  GG-100H  
89,600  103,000  125,000  GG-125H  
108,700  125,000  150,000  GG-150H  
126,100  145,000  175,000  GG-175H  
145,200  167,000  200,000  GG-200H  
161,700  186,000  225,000  GG-225H  
181,700  209,000 250,000  GG-250H  
198,300  228,000  275,000  GG-275H  
208,700  270,000  300,000  GG-300  
226,100  260,000  325,000  GG-325  
243,500  280,000  350,000  GG-350  
260,900  300,000  375,000  GG-375  

F1 J3WEאאא
)(Natural and L.p. Propane gas ratings 

 

•  American Gas Association (A.G.A)אאאאאאאאא
אאאאאאאאאאK 

• (D.O.E)Department of Energy אאאאאאאאאא
אאאאאאאאאK 

• (I.B.R)Hydronic Institute for Boiler Ratings אאאאאאא
אאאK 
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Fuel  
 

Theoretical 
Air/Fuel 

Ratio  

Percent CO2 in Combustion Gas 
Quantity of Air Supplied  

 
Heating Value 

(H.V) Theoretical  20% Excess  40% Excess  

Natural gas 
  غاز طبيعي

9.6 ft3/ft3  12.1  9.9  8.4  1000 BTU/ft3 

No. 2 fuel oil 
  2وقود زيت رقم 

1410 ft3/gal 15.0  12.3  10.5  140000 BTU/gal 

No. 6 fuel oil 
       6وقود زيت رقم 

1520 16.5  13.6  11.6  153000 BTU/gal 

Bituminous coal
  فحم حجري

940 ft3/lb 18.2  15.1  12.9  13000 BTU/lb  

F1 J4WEאאאאאאא 
 

W 


CKg
KJC Pw °= 2.4 

 
kcalBTU 25.0= 

 

h
kcalkW 860= 

 
 

33 29.35 ftm = 
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אF8E 
אאW 
אאאאKאאh

kcal55000 
אאW 

• אאאאF1 J3E 
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אF9E 
אאW 

אאאאאא(GG-200H) א
אאא( )h

m3אאאאא
( )38800 m

kcalאF1 J4KE 
אאW 

• אאאאF1 J3Eאא(A.G.A) ،(D.O.E)
،(I.B.R) 

• אאאאאאאאאאא
W 

 
 JאאW(Steady-state efficiency) 

 
( )

( ) %100
..
..

×=
AGAQ
EODQ

ssη 

%5.83%100
200000
167000

=×=ssη 
 JאאאW(Thermal efficiency) 

( )
( ) %100

..
..

×=
AGAQ
RBIQ

thη 

%6.72%100
200000
145200

=×=ssη 
 JאאW 

h
m

m
kcal

h
kcal

VH
QQ

f

INPUT
f

3

3

3.2
88000

200000

.
===& 

 
 

 



א 252  אא 
 אאא J אאאאאא

  
 

 

אF10E 
אאW 

אאאא(Boilers performance) K 
אWאאאFThermal efficiencyEK 

אאאW 
• אאK 
• אאאאK 
• אK 
• אאK 

אאW 
• אK 
• אאאא( )CT wo ° 
• אאאא( )CT wi ° 
• אא( )wm⎟

⎠
⎞⎜

⎝
⎛

s
kg 

• אא( )fQ ⋅( )h
m3 

• F1 J4Eאאאא( ) fVH .( )3m
kcal 

• אאאאאאW 
אאאאאאא

אאאאK 

( ) ff

www
th VHQ

Tcpm
.

860
×

∆×××
= ⋅η 

• א 
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3KאאW(Pumps Selection)   
W 

אאאאאKSBאא
אאאאאאW 

אFאZE( )h
mGPMSU

3
120.530 

אאZ( )mft 30100 
אZMPR ..1450 

אW 
אאאF1 J1Eא80-315א

( )h
mGPMSU

3
120.530אאאא( )mft 30100אאK 

 

  
F1 J1WEאאKSB 
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אF11E 
אאW 
אאאאאKאאmin90 l،

אאbar5.2אMPR ..1450Kאאא
אK 

אאW 
• אאאאF1 J1KE 
• אאא 

• אאאאאHPpQWHP
746
∆×

= 

• אאאאאאK 
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אF12E 
אאW 

אאK 
אאW 

• אאא 
• אאאאK 
• אאאאK 
• אK 
• אאאאאW 

HPpQWHP
746
∆×

=               

W 

אאFE  =                         WHP 

א   ( )s
m3       =Q 

אאFאE  ( )Pa  =p∆ 

746    =אא 
  

• אאFאאinPE    BHP 
אאφCosVIP totalin ×××= 3אאא9.0=φCosK

אאφCosVIP totalin ××=אאאאא1=φCos 
• אאאW 

 

BHP
WHP

m =η 

• א 
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אאאאאאאאאאאWאא 
אאWאאאאאאאאאאא

אK 
אאW 

אאW 
1K אאאאאאאK 
2K אאאאאאאאאא

K 
3K אאאK 
4K אאאאאא 

אאאW 
אאאא100אK٪ 

אאW  
10א 

אאW 
1K אאאאאאאK 
2K אאאK 
3K אאאאK 

אאW 
1K אאאאK 
2K אאK 
3K אאאK 
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אאWאאאאאאאאאאא 
 

  
אאאאאאאאאאא

אאKאאאאא
אאאאאאאא

אאאאאאאאא
אאאאאאאK 

אאאאאFאE
אאאאאאאאאא

אאאאאאאאK 
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1KאאאאW(Air Handling Units Selection)   
W 

אאF2 J1EKאאאאא
s

m3
03.1Fh

m3
3708Eאאאאאא

א(CW)C°6،C°12אאא
א  (tEA) ،(tLA)C°16،C°26K 

אW 
אאF2 J1Eאא  KG-40،KG-63،KG-100א

אאKG-63 KאאF2 J2E KG-63 א

h
m3

3700אאאאאאW 
 JאאW( )kW6.15 
 JאW  Type 6 
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F2 J1WEאאאא 
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F2 J2WEאאאא 
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אF1E 
אאKG-63 אאs

m3
39.1 אאא

אC°6،C°12(CW)אאאא
אאא  (tEA) ،(tLA)C°15،C°26K 

אאW 
• אאאאK 
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אF2E 
אאW 

אאאאא(AUHS Performance) K 
אWאאK 

אאאW 
• אאאאאאK 
• אאאאאFאEאK 

אאW 
• אK 
• אאאאאFאאE 
• אאאאאFאאE 
• אאKאאאאK 
• אאאאK 
• אאאK 

 
kWhmLC a ∆×=. 

• א 
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1KאאאW(Fan Coil Units Selection)   
W 

אאF2 J3KEאאא JFCUא
א  Concealed אאF2 J1E אאאW 

 JאאRHBDC %60/.26° 
 Jא( )cfmh

m 9841670
3 

 JאאC°7 
 JאאאC°12،   C°5  WTR =  
 

 
F2 J1WEאא(Concealed) 
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F2 J3WEאאאא 

 
אW 
אF2 J3Eאאאאא( )10
kW54.9אאאאאא

אאW 

wPww TCmLC ∆××= &. 
s

lmw 46.0=&FאE 
kWLC 66.952.446.0. =××=∴ 
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אF3E 
א–h

m3
500 אאאאאא

C°5אא  C°7  

אאW 
• אאאאK 
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אF4E 
אאW 

אאאא(FCUS Performance) K 
אWאK 

אאאW 
• אאאאאאK 
• אאאK 
• אאאאאFאEאK 

אאW 
• אK 
• אאאאאFאאE 
• אאאאאFאאE 
• אאאK 
• אאKאאאאK 
• אאאאK 
• אאאK 
• אאאK 

 
kWhmLC a ∆×=. 

wPww TCmLC ∆××= &. 
 

• אwCCaCC QQ )()( = 
• א 
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1KאW(Centifugal Fan Selection)   
W 

אאאאאF2 J4KEאאאא
CFM8000אאא..4

3 " GWKאK 
 

VOL Out 
vel 

FPM 

1/4 ″ S.P 3/8 ″ S.P 1/2 ″ S.P 5/8 ″ S.P 3/4 ″ S.P 1 ″ S.P 
CFM RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP 

6128 800 294 0.34 323 0.46 350 0.59 374 0.71 399 0.84   
6894 900 316 0.42 344 0.55 369 0.69 392 0.83 414 0.97 458 1.26 
7660 1000 340 0.51 364 0.65 389 0.80 411 0.95 432 1.11 471 1.42 
8426 1100 364 0.62 386 0.76 409 0.93 431 1.10 451 1.26 489 1.60 
9192 1200 398 0.74 410 0.90 430 1.07 451 1.25 471 1.43 508 1.79 
9958 1300 414 0.88 435 1.06 453 1.23 472 1.41 491 1.62 527 2.01 

10724 1400 439 1.04 459 1.23 477 1.41 494 1.60 512 1.81 547 2.24 
11490 1500 464 1.22 484 1.42 502 1.62 518 1.82 533 2.02 567 2.49 
12256 1600 490 1.41 509 1.63 526 1.85 542 2.06 557 2.27 588 2.74 
13022 1700 516 1.64 534 1.87 551 2.10 566 2.33 581 2.55 609 3.02 
13788 1800 542 1.88 559 2.13 576 2.37 591 2.62 605 2.86 632 3.04 
14554 1900 568 2.16 585 2.42 601 2.67 616 2.93 630 3.19 655 3.69 
15320 2000 594 2.46 610 2.73 626 3.00 641 3.27 654 3.55 680 4.08 
16086 2100 620 2.79 636 3.07 651 3.36 666 3.64 679 3.93 704 4.50 
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( )
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−
−
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6456
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dsT ppp += 

W TpWאא 
spW אא 
dpW אאFאvpE 

אאאאאאאאאאK
אאFאEאאאא

אF2 J2KE 
 

V
دخول الهواء 

 
FEאא FEא 

F2 J2WEאאא 
 

W 
אאאאאWPaPa 314,256
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אW 

אאאאאאאK 
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FLE 


FE 


FgmE 
אאFLE 

18 4.5 40 22.5 

36 9 80 45 

54 13.5 120 67.5 

72 18 160 90 

F3 J3WEאא 
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א 
Glossary 

  
 A  

א Air 

א Air handling unit (AHU) 

אאLא Air/ fuel ratio  

א Approach 
 
 B 

 Baltimore 

אא Bhp 

אא Bituminous coal 
  
 C 

FE Caltalogue 

 Centrifugal 

א CFM 

 Chiller 

 Compressor 

 Concealed 

 Condenser 

 Cooling tower 
  
 D 

 Data 
 

   
 E  

 Effectiveness 
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 Efficiency 

 Entering 

 Evaporative condenser 

 Excess 
 
 F 

 Fan 

 Fan coil unit (FCU) 

 Forced circulation 

אא Fouling factor 
 
 G 

א GPM 

 Gravity 

א Gravity flow 
 
 H 

  Heat of rejectionאא

אאא Heating value 

 Hydronics 
 
 I 

 Inhibitor 

 Institute 
 
 M  

 Model 

א Model number 
 
 N 
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 Natural 

 Natural gas 
 
 P 

 Package  

 Percent 

א Performance 

א Propane 

 Pump 
 
 R 

 Range 

 Ratings 

 Ratio 
 
 S 

א Selection 

אא Steady state  
 
 T  

אא Temperature 

 Trane 

 Treatment 
 
 W 

 Water 

אאא Wet bulb 

אא Whp 

א Water chiller ratings 
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אNomenclature  

א wm&  skg / Water mass flow rate

א m kg  mass

אא am&  skg /  ِAir mass flow rate

אא aρ 3/mkg  Air density 

אא sp  Pa  Static pressure

אא dp  Pa  Dynamic pressure

א vp  Pa  Velocity pressure

אא Tp  Pa  Total pressure 

אא Tp∆  Pa  Total Pressure difference

אא FSP  Pa  Fan static pressure

אא FTP  Pa  Fan total pressure

אא ap  Pa  Air  pressure

אאא pwc kgKkJ  Specific heat of water

אא COP  -  Coefficient of 
performance

א EER  -  Energy efficiency ratio

אא 
a

V  3m  Air volume

אאא dbT  C°  Dry bulb temperature

אאא wbT  C°  Wet bulb temperture

אא RH %  Relative humidity

א TR TR  Ton of Refrigeration

אא T∆  C°  Temperature difference

א V s
m  Velocity  

אא Q 13 −sm  Discharge (volume flow 
rate)

א η  -  efficiency

אא ssη  -  Steady state efficiency

אאא thη  -  Thermal efficiency

אא mη  -  Mechanical efficiency

א CL  W  Cooling load
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א P  WATTS  Power

אא WHP  hp  Water horsepower

אא BHP  hp  Brake  horsepower

א I  A  Current

א V  V  Voltage

אאא H.V 3m
kcal  Heating value

אא fQ ⋅ h
m3

  Rate of fuel consumption
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