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Analysis of Absorption Refrigeration Cycles to Utilize Treated Sewage
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Abstract

The gas-fired absorption refrigeration system to utilize treated sewage is available for en-
vironmental protection and energy conservation.

Simulation analysis on the double-effect absorption refrigeration cycles with parallel or se-
ries flow type has been performed. The working fluid is Lithium Bromide and water solution.

The main purpose of this study is evaluating the possibilities of effective utilization of
treated sewage as a cooling water for the absorber and condenser. The efficiency of a couple
of cycles has been studied and simulation results show that higher coefficient of performance
could be obtained for parallel flow type. The other purpose of the present study is to deter-
mine the optimum designs and operating conditions based on the operating constraints and

the coefficent of performance in the paralledl flow type.
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Table 1 Nominal conditions and ranges of simulation parameters
Simulation parameters Nominal conditions Ranges

Chilled water inlet temperature 12°C

Chilled water outlet temperature 7C

Treated sewage inlet temperature 26C 20~28TC
Weak solution flowrate 0.05m%/h[100% ] 0.025~0.075m*/h
CAT at absorber 4C 1~10TC
CAT at evaporator 2C 1~ 4T
CAT at condenser 2T 1~10C
CAT at low-temperature generator 5T 2~ 8T
Absorber loss 2T

Effectiveness of solution heat exchanger 0.85 0.7~1
Efficiency of high-temperature generator 0.9

Table 2 Heat and mass balance equations

Heat Exchanger Series flow type

Parallel flow type

Qc=mghvy+mzh ;3 —m:hy,

Evaporator m; =m,, Qe=mhy; —mhy, my = ms, Qe =mhy;—m;hy,
Absorber my=m, +my, mC, =m,;C; my =, +my;, myC,=m,,C;

Qa=myhr i +mihy, —mshi, Qa=myshy s+ mihy, — mghy,
Condenser m; = myy+1m; M, = Myg+ M

Qc=mshyy+ msh 3 —m;hy,

High-temperature

generator

My =My7 -+ Mgy

Que=mvzhvr +myshis—mpheg

M3 ==My7 + M7, M3= M0y

Qng==mvshyvs +m;shi; —myzhe

Low-temperaure

generator

mMy3==Myy+ Myg

Quo = myshve +myghie—mishyis

m(1—ay) =miy+mye

Que = Mmyehve + myshis— my (1 —ay)his

High-temperature

My =Myz, M7=My3

solution heat ex.

QHHE:mll(hLlZ_‘hLll) :ml3(hL7"h[_13)

M7= Mg, Miply =113
Quue=my3(hpis—hip) = ms(hir—hig)

Low-temperature My =Myg, My; =M,

solution heat ex.

QLHE:mN(hLQ_ hLH) = mll(hLll *hu)

My =My, My=T1y;
Quue=my (huo—hin) =my(hri;—hiy)

Heat balance Qa+Qc=Qr+Qug

Qa+Qc=Qe+Que

COP COP:QEWHG/QHG

COP= QEWHG/QHG
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