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Abstract: Based on the improvement and optimization of the previous single stage, absorption-compression mixed re-
frigerant cycle, two-stage absorption/compressed mixed refrigerant circulating system was proposed in which the high
and low voltage generator was arranged in an inverted tandem and the absorption-refrigeration sub-cycle was driven by
engine waste heat (exhaust gas and cooling liquid). The system was carried out the thermodynamic cycle calculation
with R124-DMAC working fluid as refrigerant in the design conditions (air temperature 35°C, condensing temperature
55°C, the refrigerant evaporation temperature 3°C, the cooling load 30 kW). It found that when speed > 23 KM/H, the
absorption sub-cycle begin to provide cooling capacity; when speed > 85 KM/H, all cooling capacity come from the
absorption refrigeration sub-cycle. The practical value analysis was also carried out by bringing it into the actual road
conditions, the results showed that the savings of a bus per day is 2.17 x 10* KJ, which is a quite considerable value for
the fuel savings.

Keywords: Energy-Saving Technology; Waste Heat of Engine (Waste Gas and Cooling Water); Double-Stage Hybrid
Refrigeration Cycle
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Figure 1. The working flow of double-stage absor ption/compres-
sion hybrid refrigeration cycledriven by heat and power from
automobile engine
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Table 1. The given parameter s of absor ption refrigeration
sub-cycle
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Table 3. The thermal calculation results of the absor ption refrig-
eration sub-cycle under given conditions
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Table 4. Thethermal calculation results of the compression refrig-
eration sub-cycle under given conditions

® 4. I TRTESRESS FRAANDTEER

Py
T T ST — —
Uik 78 = ER 1k WO wmno D W ZH oW

} } . . } } } frg ¥C  p/MPa 2 akes’!
30 kW 35C 45°C 3C 55°C 55°C 50°C 85C
3 110 0.8641 1 0.1481
by 41.30
Table 2. The given parameters of compression refrigeration 4 52 0.8641 1 0.1481
sub-cycle
e 5 3 0.1765 1 0.1481 30
+® 2. EHEHIS FRIERRITSH R
6 8 0.1765 1 0.1481
i, st N . . Ik 4
7 Gy T % THE A Ji 250 01765 1 0.1481 1130
B wo AR T EAREE Bl b
17 50 0.8641 1 0.1481
30 kW 35C 45C 3C 5C 3C 70% COP, . 2.66
Copyright © 2013 Hanspub 19



FESEFRAT BT 00T P RS I 4V £

5 SEPRERTATHSAMYHR
51 WHERIR

AR T N TE R UG SO, el 2,
R XU AL/ s 248 TR 5 v I A AR 8 F 1 S B T i
L, DA RGN AT St BT b
R, HE R o0 B R R, TR R
=BON— MR, I AT AMEA ] BCH
RSO M/ s 4 1 5 F) e (IR R eI 22 B Ak

o1 T A RR A R TE, WOIGAT 3 BOS— M
W, BEEA S MEAILFEHR, SlaELmnE 3.

100

= 80
£ 0
o 40
2 v

0 200 400 600 800 1090 1200 1400 1600 1800
[ (s)

Figure 2. The operating mode of Shanghai city
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