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Performance analysis for the Characteristics of Double Stage
Evaporator/Absorber for Large temperature Difference Absorption System

Chan Woo Park’ ,Yong Tae Kang'Ick Tae Im, Sang Done Moon

' Chonbuk National University, School of Mechanical Design Engineering, 664-14,1 Ga, Deokjin-Dong,
Deokjin-Gu, Jeonju, Jeonbuk, Korea
*School of Mechanical and Industrial System Engineering, Kyung Hee University,
Yong In, Gyeong-gi 449-701, Korea

ABSTRACT: The optimal design of two stage evaporation & absorption system which is
related to the large temperature difference system was investigated numerically in the

absorption refrigeration system. The concentrations at inlet & oulet of absorber are 62.9%
and 56.9%, but in two stage absorption system the values are 62.2% and 56.29. Therefore
strong solution & weak solution became diluted than the standard value. The amount of
weak solution circulation can be reduced in absorption refrigeration system, and the sensible
heat load is more reduced to enhance the COP of system. As UAR is increased, COP
becomes larger, and this means the role of top section is more important than bottom
section in two stage evaporation & absorption system. But the increase of COP becomes
slower at 0.7 of UAR ratio. The performance of Type?2 is higher than Typel in COP with
the flow direction of cooling waters. This phenomena is due to the active absorption of
vapor -—absorption & lower temp. cooling water is more effective. The pressure at bottom
section becomes higher & that at top section becomes lower and therefore the circulation
rate can be diminished more.

Key words: Absorption chiller(&42 W% 7]), COP(A 54 %), H:O/LiBr (£/3] FE Znlo]=),
Absorber(&47]), Evaporator(Z%7])
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Fig. 2 Double-effect series-flow absorption

chiller
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Fig. 1 Double stage Evaporator/Absorber
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Table 1 Cycle conditions for Simulation.
Cycle Conven. | DS, LTD
Heat duty 738.54kW
[kW,USRT] | Fvaporator 210RT
Cooling
water 58.48
Flow rate Chilled
35.28 22.05
[kg/s] water
Weak
solution 3.5
Cooling
T water inlet 32.0
emperature
water 12.0/70 | 15.0/7.0
inlet/outlet
Evaporator 124 62/62
Absorber 120 60/60
Condenser 170
UA HTG -
HSX 13.1
LSX 11.3
Aol AgE FRA Axd wa Zz
ade 54 Ax" AN dEdoR AL
¥+ ABSIM(ABsorption SIMulation)S A}-§3}
Ack aga 29 /57 HA HAAE 9
sto AlE Al 1HEE BMFEE AY 557 F
7)ol s F47] SR WA dd o]ef o
sk AJol= 2 (D) 2o
UA upper

UAR=

.21 &

3.1 Ato[Z 2]

(1)

UA upper+ UA lower

!

]

H| 2

Table 2 Cycle Simulation Result.

[tem Conventional DS, LTG
[ower upper
PimmHg) E.78 7.2 k2
xi%atindout) B2.9/56.9 |62.2/59.1 £9,1/66.2
COP 1,120 1,133
1.18 £5.0
117 t
1 840
116 | _
g
115 |
3.0
114 t
113 2.0

3 3.1 3.2 3.3 34 35 3.6
mass flow ratelke/s)

Fig. 3 COP vs. Split Ratio & Xs(%) vs. Split

Ratio
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