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OPTIMIZATION FUEL & EXERGY ANALYSIS FOR TWO-EFFECT
ABSORBING CHILLER WITH HEAT BY POWERPLANT

Abstract

In the present study optimization of fuel consumption and exergy analysis for a double effect li-br/H20
absorption chillers preheated by hot exhaust gas from combined cycle power plant, it’s purpose,
importance, necessity and innovation aspects , is examined. In the following, in addition to reviewing the
former studies, types of power plant , their heating and cooling system, heat loss sources and their
recovery is investigated. Also the components of an absorption chiller and it’s coefficient of performance
is introduced and the effect of single effect absorption chiller conversion to a double effect one on the
efficiency, advantages and disadvantages is examined. In the present work, the EES software is used for
thermodynamic and exergy modeling of a double effect li-br/H20 absorption chiller. Also for
thermodynamic and exergy optimization, the genetic algorithm (A.G.) is applied. Coefficient of
performance of the cycle and efficiency of the second law of thermodynamics, are our objective
functions, respectively. At the end, in addition to performing the sensitivity analysis and investigation of
the effect of pertinent parameters on the system performance, the numerical result obtained from
modeling is analyzed thoroughly.
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Point Xn2 Xo2 Xco2 Xu20 m(Kkg/s) T (°C) P (bar) Ex (Mw)
A 0.7529 0.2001 0.0003 0.0467 14.98 27 0.985 0.0030
B 0.7529 0.2001 0.0003 0.0467 14.98 408.98 13.79 5.5509
C 0.7292 0.1278 0.0341 0.1090 15.25 1100 13.3763 14.881
D 0.7292 0.1278 0.0341 0.1090 15.25 547.45 1.05 3.338
E 0.7292 0.1278 0.0341 0.1090 15.25 530.75 0.995 3.1445
F 0.7292 0.1278 0.0341 0.1090 15.25 194.60 0.99 1.6267
G 0.7292 0.1278 0.0341 0.1090 15.25 118.15 0.985 0.4291
H 0.7292 0.1278 0.0341 0.1090 15.25 110 0.985 0.4021
1 - - - - 2.572 217.8 8.68 836.5
2 - - - 2.572 38.46 0.068 1.094
3 - - - - 2.572 38.7 8.68 2.75
4 - - - 2.572 173.82 8.68 120.8
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031 S5 5SS (5551 5T (F g

h (J/g) m (ka/s) P (kPa) X TO
1 85.8 0.05 0.68 0 32.905
2 85.8 0.05 7.353 - 32.907
3 147 0.05 7.353 - 63.198
4 221.2 0.0455 7.353 0 89.412
5 153.9 0.0455 7.353 - 53.249
6 153.9 0.0455 0.68 0.006 44.683
7 2643.3 0.0045 7.353 - 76.824
8 167.2 0.0045 7.353 0 39.928
9 167.2 0.0045 0.68 0.064 1.467
10 2503.2 0.0045 0.68 1 1.465
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h (J/g) m (kg/s) P (kPa) X TO
1 85.8 0.34 0.68 0 32.9
2 85.8 0.34 7.347 32.9
8 135.2 0.34 7.347 57.3
4 261.6 0.2755 7.347 0 89.4
5 200.6 0.2755 7.347 533
g 200.6 0.2755 0.68 0.00 58.7
! 26433 0.0645 7.347 76.8
8 167.1 0.0645 7.347 0 39.9
) 167.1 0.0645 068  0.064 15
10 2503.2 0.0645 0.68 1 15
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6 1413 0.3214 0.68  0.009 403
’ 2643.3 0.0186 7.347 76.8
8 167.1 0.0186 7.347 0 39.9
9 167.1 0.0186 068  0.064 15
10 2503.2 0.0186 0.68 1 15
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< IVY COP

031 95 JSomw 6132 (o5 ¥ S 3 (29,5 SB5E 5l eoliiwl (yguy <l
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A Al VXYl Slewle 10 COP jlade ol oo b3 750 &

3 Sl Sl esliul 90y 0l (i iz JSews 63,551 5 5551 5T 1 ol b (A Jgaz)

hi m; Pi Qi Ti Xi Si exi
1 65.6 1.000 0.881 0.000 29.85 52.757 0.2031 9.558
2 65.6 1.000 4.178 - 29.85 52.757 0.2031 9.558
3 102.7 1.000 4178 - 47.33 52.757 0.3198 119
4 195.0 0.852 4.178 0.000 76.40 61.956 0.4247 62.05
5 151.3 0.852 4.178 - 53.13 61.956 0.2972 57.3
6 151.3 0.852 0.881 0.003 47.90 61.956 0.2676 64.83
7 2607.3 0.067 4.178 - 57.48 0.000 8.623 2.735
8 124.5 0.148 4178 0.000 29.72 0.000 0.4326 0.008487
9 124.5 0.148 0.881 0.041 5.14 0.000 0.4481 -0.6748
10 2510.0 0.148 0.881 1.000 5.13 0.000 9.02 -25.96
11 124.3 0.550 4.178 0.000 57.48 52.757 0.3853 7.696
12 124.3 0.550 64.297 4 57.50 52.757 0.3854 7.698
13 194.1 0.550 64.297 - 90.19 52.757 0.5855 13.25
14 323.3 0.469 64.297 0.000 144.84 61.956 0.7627 47.07
15 241.4 0.469 64.297 - 101.17 61.956 0.5529 38
16 241.4 0.469 4178 0.015 78.60 61.956 0.4364 54.27
17 2725.4 0.082 64.297 D 122.82 0.000 7.691 35.69
18 367.4 0.082 64.297 0.000 87.73 0.000 1.166 1.982
19 367.4 0.082 4,178 0.100 29.72 0.000 1.235 0.314
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