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1- Liquefied Natural Gas Process
2- Low Temperature Processes
3- Capital Intensive

4. Compression System

5. Adsorption System

6. Absorption System

7. Steam Jet System
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1-Centrifugal
2- Screw
3- Reciprocating

4-Single Compression Refrigeration Cycle
5- Condenser

6- Throttle Valve
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1-Refrigerant
2-Cooling agent
3-Working fluid



aosio Jsl Jt

Increasing
Power
Regirement
Ambient
Temperature
1. 1
7 Nitrogen 18 i
12} Methane 1178 i
; 1
1691 b 264 !
Ethane ) 1
1851 286 :
2314 Propane i
25} Propylene !
1
R i-Butane X
Bl
-But: |
573 —t-Butane |
240} Ammonia i
paa | Chlorine |
2391 i
T T T T T T T T T T T T : LI
60 80 100 120 140 160 180 200 220 240 260 280 300 320

Temperature (K)
[Y]ilizeo sbas o (5132 (Ol (Slod 0 yiunS —¥-) Sl

Pl ) o g O o P

SRY 3L B 1 N TR g
Ogian ) 56 el g 00g03 4355 |y ol oo JSiS y5unST o5]
Cel sy a4 g 0985 O g5l Y dawgd ol e e |l Dladald aSCS 90 4o
olals od) il Geigren Cwl e 5 Gl i Sl g Cengy Gl e il ol sle Sl
Jole Ll oS5 )0 5 0925 Jds 4 (HFCS)le (12,87 9,518 5,157 5,000 5 (CFCS)la ()5 5,508 5,15
RECTI SRS PV S

oy slaol 41970 JLo o 1590 SS90 093l 4Y <55 5l 6 25 o> sl

1- Ozone depletion potential(ODP)
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1- Global warming potentials (GWP)
2-Ashrea
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Refrigerant R 290 R 134a R 404A R 22 R 600a
Name Propane 1,1,1,2- Mixture Chloro- lsobutane
Tetra- R 125 difluoro-
flouro- R 143a methane
ethane R 134a
Formula CH, | CF.-CHF | 44/5274 | CHF,CI | (CH,).CH
Critical temperatLre 96.7 101 725 96.1 135
in*C
Molecular weight 44.1 102 97.6 86.5 58.1
in kg/kmol
i':‘fg”a' bailing point 421 -26.5 -45.8 408 -11.6
Pressure
at -25 °C in bar (absolute) 2.03 1.07 2.50 2.01 0.58
Liquid density
at -25 °C in kgl 0.56 1.37 1.24 1.36 0.60
Vapour density
at ta'25‘ll+32 °C in kg/m? 3.6 4.4 10.0 7.0 1.3
Volumetric capacity
at -25/55/32 °C in kJ/m? 1164 658 1334 1244 373
Enthalpy of vaporisation
at -25 °C in kJ/kg 406 216 186 223 376
Pressure
at +20 °C in bar (absolute) 84 o 11.0 8.1 3.0

1-Miscibility
2- bosch
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1- Richardson and Butterworth
2-Coefficient of performance

3- Jwo et al.

4- Dongsoo et al.

5- Baskin

6-Lim et al.
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4- Lee et al
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1-Feng & Zhu

2- Fabrega et al.

3-Mafi et al.

4-Exergy Grand Composite Curve

5- Mehrpooya et al
6-irreversibility
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