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Abstract In CCHP system, The waste heat quantity emitted from lithium bromide absorption refrigeration is large and low grade,
so it is difficult to use directly. This paper proposes a hybrid two-stage and double-effect Lithium Bromide refrigeration - heat pump
compound cycle. In this cycle, the condenser could emit higher temperature heat, which could increase the utilization rate of emitted
waste heat. The cycle’s heat source is the back pressure steam, and it can take advantage of the low-grade thermal energy emitted
from the refrigeration process to heat up the boiler make-up water. This paper takes existing double-effect lithium bromide absorption
refrigeration and the single effect lithium bromide heat pump as contrast, the refrigeration - heat pump compound cycle system omits
an evaporator and a condenser, which could decrease the temperature difference in heat exchange. And the energy analysis and the
exergy analysis show that the compound cycle can improve exergy efficiency and energy utilization efficiency.
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Fig.1 Double-effect LiBr absorption refrigeration
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Fig.2 Single-effect LiBr absorption refrigeration
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Fig.3 Hybrid two-stage and double-effect Lithium Bromide
refrigeration-heat pump compound cycle
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Fig.4 h-¢ figure of hybrid two-stage and double-effect
Lithium Bromide refrigeration-heat pump compound cycle
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Tab.1 Thermodynamic parameters of the hybrid two-stage and double-effect lithium bromide
refrigeration-heat pump compound cycle
i R R/ C & J1/kPa WIE/ % 15 /(kJ/kg) T/ (kgls)

1 R AR KRR 5 0.8376 — 2510.07 0.267
2 WAL 2 1 H T AR 42 0.8376 0.59 279.44 3.412
3 P R 52 — 0.59 298.97 3.412
4 282 DAV 130.4 — 0.59 450 3.412
5 RAESETH W 146 62.556 0.62 474.43 3.246
6 PrBER2 H TR 61 — 0.62 315.67 3.246
7 A2 TRV 87 4.996 0.64 365.71 3.145
8 P AEE3 Y R 48 — 0.64 295.83 3.145
8’ PR ER 3 UL IR 76 — 0.64 344.52 3.145
9 KA AR 146 62.556 — 2771.47 0.165
10 KRB H K 87 62.556 — 364.35 0.165
100 WHEK 86.85 0.8726 — 364.35 0.165
11 KRR A FIZEIR 87 4.996 — 2663.4 0.102
13 W i %2 R VA 67 4,961 0.55 333.9 0.725
14 P4 H R 99 — 0.55 400 0.725
15 KA IR 129 28.599 0.64 441.75 0.623
16 et a R 86.5 — 0.64 364.85 0.623
17 IR A FIZEVR 129 28.599 — 2741.15 0.102
18 VriERs H 1K 68 28.599 — 284.64 0.102
19 A K 67.83 0.8726 — 284.64 0.102
20 kb 787K 28 100 — 117.47 12.88
21 B Jrokh oK 40 100 — 167.62 12.88
22 BkRh 787K 42.84 100 — 179.49 12.88
23 kb 787K 42.84 100 — 179.49 7.41
24 B JrRh K 42.84 100 — 179.49 2.769
25 B Jrokh s K 42.84 100 — 179.49 2.701
26 Fadrh 78K 65 100 — 272.14 2.769
27 EAPENEK 65 100 — 272.14 2.701
28 PR 179.89 1000 — 2773.04 0.216
29 AYEZERI A 150 1000 — 632.51 0.216
30 PYEZERIE N 179.89 1000 — 2773.04 0.119
31 PPN 133 1000 — 559.61 0.119
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Tab.2 The results of calculation and analysis
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Hop KRS 264.8 R TR 1200.4
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FER IR ZEIR A/ kW 237.5 544.7
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BT Bl kW 37.99 37.99
P 0.412 0.283
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