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A Numerical Simulation of
Air-Cooled Ammonia/Water GAX Absorption Cooling Cycle
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Abstract

An air-cooled ammonia/water GAX(Generator-Absorber heat eXchange) absorption cool-
g cycle is proposed and its performance is numerically evaluated. It i1s shown that the per-
formance of the system is greatly dependent on the quality of the refrigerant leaving the
evaporator. For any refrigerant concentration in the investigated range(99.1~99.9% ammo-
nia), the cycle COP(coefficient of performance) reaches the highest value, when some
amount(about 7% ) of refrigerant evaporates in the refrigerant heat exchanger. Among tem-
perature differences in various heat exchangers, the temperature difference between GAX-
absorber and the GAX-generator shows the greatest effect on the system performance,
whereas pressure losses cause no significant decrease in COP. The system COP increases
almost linearly with increasing evaporator temperature, decreasing absorber temperature or
decreasing condenser temperature. If both absorber and condenser temperature increase

simultaneously, the decrease in the COP becomes larger.
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Table 1
* COMMENT : original input data
%* capacity(kW), IRT=3.517kW

17.585

* condenser temp.(K) refr. conc.
318.15 0.998 276.15

%* absorber temp.(K) weak sol. conc
318.15 0.010

* rectification efficiency
0.800

* temperature losses(K)

* dt{02~06) dt(13~17) dt(18~19)
5.000 5.000 5.000

* presure losses(bar)

% dp(01~02) dp(14~15) dp(11~27)
0.100 0.100 0.010

* dp(25~28) dp(25~26) dp(07~19)
0.010 0.020 0.010

* dp(01~21) do(16~17) dp(05~06)
0.010 0.020 0.010

Table 13} Table 29+ 3 d 24 YF 5%
SRT(17.6kW)¢l GAX &2 W37y 718 A
A 273589 F= 1%, ¥l % 99.8%,
dpewa & 0.13bar, %29} ¢F& =4 w8)9 9¥
deolej &t Al A7%E HAEAT
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71Ee] F44 QE7 e Brle] drYot 5
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e Aol dWrH oty g AFdMe e &
wo FE71N MY FAHA (dpea) & HEATIH A

i A  717Lol 1
B

r«‘o ofN M

Al alrrl
A 271 Zo =

Input Data for Calculating Design Condition

evaporator temp.(K) dpeva(bar)

0.130

dt(11~21)
5.000

dt(23~27)
5.000

dp(21~23)
0.010
dp(17~18)
0.020
dp(02~03)
0.020

o Fxol disled HA9 dp..rt EAEe AL
B Et) dpw?t HFX R FopRd COP=
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Table 2 Output Data for Design Condition

Rk

point t(C) p(bar) conc. h{kJ/kg) quality m(g/sec)
1 59.73 17.88 0.998 1688.0 1.000 15.32
2 45.00 17.78 0.998 559.3 0.000 15.32
3 8.45 17.77 0.998 382.8 0.000 15.32
5 3.00 4.65 0.998 1530.9 0.935 15.32
6 40.00 4.63 0.998 1707.5 1.000 15.32
7 40.00 4.63 0.998 1707.5 1.000 6.99
8 40.00 4.63 0.998 1707.5 1.000 8.33
11 115.69 4.62 0.110 454.0 0.000 22.91
12 110.69 4.62 0.706 2103.6 1.000 3.30
13 79.01 4.63 0.270 256.0 0.000 26.60
14 74.24 4.63 0.443 602.1 0.231 34.93
15 45.00 4.53 0.443 112.3 0.000 34.93
16 45.13 17.93 0.443 113.9 0.000 34.93
17 74.01 17.91 0.443 246.7 0.000 34.93
18 105.69 17.89 0.443 492.6 0.073 34.93
19 110.69 4.62 0.130 426. 0.000 0.00
21 105.69 17.89 0.956 1847.9 1.000 16.75
22 85.20 17.89 0.513 324.9 0.000 1.44
23 140.38 17.90 0.245 540.4 0.000 29.20
24 154.54 17.90 0.725 2143.0 1.000 9.59
25 203.81 17.91 0.010 868.9 0.000 19.61
26 145.37 17.89 0.010 611.5 0.000 19.61
27 145.38 4.61 0.010 611.5 0.000 19.61
28 154.54 17.90 0.187 612.9 0.000 0.00
* heat and work transfer rate(kW)
gsca qgax qrhx grac qghx
8.588 8.5625 2.704 4.638 5.049
qeva qgen wspump qacc qaca
17.585 16.755 0.056 17.286 17.110
input output cop

34.396
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Fig.4 Effect of Refrigerant Concentration and
Evaporation Pressure on the System Per-
formance(without Temperature & Pres-
sure Losses)
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Fig.6 Effect of Temperature Losses on the
System Perf
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Fig.7 Effect of Refrigerant Concentration and
Evaporation Pressure on the System Per-
formance(with Temperature & Pressure
Losses)
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