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Simulation of Alcohol Absorption Heat Pumps for Heating Performance
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Abstract Single-effect CH3OH-Lil-ZnBr2 and C2HsOH-Lil absorption heat pumps are simulated to evaluate feasibility as heating
device. These systems are predicted to give higher heating COPs in wide operating ranges compared to conventional systems.

Among the two systems, the C2HsOH-Lil system is found to be more advantageous for operating in extremely cold weather

due to the large solubility of Lil in C2HsOH.
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Fig. 1 Schematic diagrams of the system.
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(b) C2HsOH-Lil system
Fig. 5 Influence of t,; on COPn and heating
capacity(ea = g¢ = 0.3, t,; = t; = 30TC;
other conditions are the same as in Fig. 3).
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Table Al Coefficients for CH3OH-Lil-ZnBr2 system

i Go Gi1 Gia Range

1 4777 10.957 14803 x = 04~06

2 1413.1 101.908 371304 T =20~70C

3 40048 458752 -1135324 x = 0~0.55

4 2386 3.1 6.486x10"

5 6749%10° -5.506x10° 2.893x10° % 07031
. - T =5~60C

6 -3.693x10°  3.066x10" -4.153x10

7 2211 12216x10° -3.450x10° T = 0~100C

Remark : 1. Vapor pressures for x > 0.5 are read from
the i-x diagram.(“)
2. A =702, B = 14477, M = 32.042
may be used for methanol.
3. Ty = 40C, {7y =~ 125 keal/kg,

i = 100 keal/kg.""
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Table A2 Coefficients for C2HsOH-Lil system

i Cio Cin Cia Range

1 8.649 -13.785 19781 x = 0.4~0.7
2 1888.1  -4086.473 8082.842 T =30~70C
3 47254 76644 -1928.516 x = 0~0.56
4 2231 2084  6.252x10"

5 6.662x10° -2.676x10° 2.580x10” ?i%fgt
6 8.190x10° -1.293x10" 7.804x10°

7

3518 20.001x10° -6.002x10° T = 0~100C

Remark : 1. A = 7.315, B = 1637, M = 46.069

may be used for ethanol.
2. Ty = 35T, ifo,z) = 400 kl/kg,
i = 320 ki/kg"”
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