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Parametric Evaluation of Variable Effect Lithium Bromide Absorption
Refrigeration Cycles Based on Variance Analysis

Zhang Ke Ma Haijing Sun Honglei Wang Dechang Wang Xiaohe Song Qinglu

(School of Mechanical and Electrical Engineering, Qingdao University, Qingdao, 266071, China)

Abstract A thermodynamic analysis of the variables of a novel absorption generation heat exchange ( AGX) on the variable effect lithium
—bromide absorption refrigeration cycle (ARC) is performed in this study. The coefficient of performance (COP) of the cycle is 0. 75—
1. 08 when the temperature of the high-pressure generator is 93 C—140 C. The abovementioned cycle has more commercial value than
the conventional single/double effect ARC. However, the thermodynamic analysis of the parameters in the AGX cycle is limited, and the
order of significance of thermodynamic parameters on the COP has not been determined. In this study, a thermodynamic model of the AGX
cycle is established using the EES software. The effects of the parameters on the system COP are analyzed. The effects of the operational
parameters on the COP are investigated statistically via the analysis of variance to determine the order of significance of the parameters.
The results show that when the evaporating temperature ( T, ) increased by 5 °C, the COP increased by 11.8% (from 1.035 to 1. 157);
the absorption temperature (T}, ) decreased by 5 °C ; the COP increased by 9. 5% to 1. 133; the condensing temperature (T,;) decreased
by 5 °C; the COP increased by 6. 7% to 1. 104. T contributes most significantly to the COP, with a contribution percentage of 45. 67%,
followed by T,,(29.80%), T.(17.93%), and R,(0.02% ). Therefore, T} should be prioritized in the system design and operation con-
trol to maximize the COP of the AGX cycle.

Keywords variable effect; absorption refrigeration cycle; parametric evaluation; analysis of variance
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Tab.1 Comparison of model and experimental

data in literature

Ty T T, T, cop IRz,
/C AL 3k %
95.0 7.4 392 379 0.75 0.78 3.85

100. 2 5.5 40.5 38.9 0.77 0.76 0.83
104. 4 11.2 37.8 37.2 0.99 1.00 1.00
110.9 8.7 40.4 40.2  0.89 0.92 3.26
115.8 8.5 38.9  38.1 0.98 1. 00 2.00
118.8 5.2 36.2  35.0 1.02 1.01 0.99
120.0 7.0 35.6  34.9 1.03 1.07 3.74
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T T,./C T./C T,,/C T./C R,
1 117 30 30 5 0.75
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Tab.3 Impact ratio of ANOVA analysis results and

parameters on COP

ZH V%107 FAA BEM %
T, 325.5 1251. 8 45.67
The 15.7 60.3 2.16
T, 212.5 817.2 29. 80
T, 128.0 492.3 17.93
R, 0.1 0.3 0. 02
BIRZE 0.3 — 4.42
Mt 5.9 — 100. 00

R4 SHX COP WS T REIARE
Tab.4 Multivariate quadratic regression coefficient of

parameters on COP

SR IH—{b & Hix 107 BTk %
T, 63.91 28.55
T, -51.72 23.11
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T,-T,, 18. 81 8.40
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T,-T, 7. 46 3.33
Te-Ty -6. 86 3.06
Ty-The -4.01 1.79
T, -The 3.66 1. 64
T,-R, -3.37 1.51
T.-R, 3.33 1.49
Ti\-R, 3.01 1.34
Tyo-R, -1.63 0.73
R, 1.60 0.71
To-The 1.48 0. 66
it — 100. 00
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TS 2 ) S HOGPERE R R/, 15 3 2548
mr.

1) AGX ZERUAE ¥4 v L oo #2 il i A HC F1 HA
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I, RGBT R, Ll RS R, RIER RS
TERE .

2)BH Ty Ty To Ty F1 R, 5730 53 5028 14 5
P R, KB EH CcOP, b T, H9fn 5 <C{fi cop
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