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Optimum design of the Characteristics of Double Stage
Evaporator/Absorber for Large temperature Difference Absorption System

Chan Woo Park’ Jck Tae Im", Yong Tae Kang”

' *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 56.2%. 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 TypeZ 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(Z52 W¥%7]), COP(A 5 A%), HO/LiBr (&/8 5B &Znjo]l =),

Absorber(&4=71), Evaporator(527])
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Fig. 1 Double stage Evaporator /Absorber
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Fig. 2
absorption chiller

Double-effect  series—flow
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Table 1 Cycle conditions for Simulation.

. Double stage,
Conventi
Cycle Large temperature
onal .
difference
Heat
[kW,U | Evaporator 281.1kW, 80RT
SRT]
Cooli 22.0 220
Flow ooling water . (MRCO=1.0)
t 8.45
rate Chilled water 13.0
[kg/s] (MRCH=0.625)
Weak solution 1.28 0.96(MRS=0.75)
Tempe Coohlng water 220
rature inlet
Chilled t
rey | s WEEH 19.0/7.0 15.0/7.0
inlet/outlet
Evaporator 472 23.6/23.6 |UAR
Absorber 438 21.9/219 | =05
UA Condenser 64.8
(kW HTG 0.7
/T] LTG 18.7
HSX 5.0
LSX 4.3
Fuel LNG (CH40.89, CoHg:0.07, CsHg:0.03, Cy4H;0:0.01)

g 4 <1>, 2), @) % Iﬂr

7 ZWE FAS AR 4 BT S
o] W=olt}, UARE, UARAY: 717 7|53

/159 Aay wel mee T

UA
UAR: upper (1)
UA uﬁper+ UA lower
UA
UARE: evap, upper (2)
UA evap, upj;er+ UA evap, lower
UA b: 23]
UARE= A UBDCL (3)
UA abs, upj;er—l— UA abs, lower

ol e o2 A MEEE =3 Al2wo
Aol 5 4T R W (Tansh Wr f
(my) W7 Qok W5 = demd Azy 5
A4 AT Lo Wl W WirE Sl F
Aol WAAew WaA B odd WS f
2 W3leS MRCH @t Hslz o A= 2
(el E718tATh W g2Eak 25 A~
9 9T wgel o YEE 4Y WEe

(MRCH)& Table 29 3% 7]38}t}.

olge] AH3 FHA FTEE FXA357] g
HEeA 3gd £IFMRS)S AAsgoeH
I AYE 2 (5)9 o] 7|83t} Table 3.9
A Al M5 1 A HeE Akl

MRCH = —— 2 (4)
m ch, 0
MRS = —2% (5)
ms, 4]

Axel B WA A8 FA 3B
A% AS(COP)E The A3} o] LERL

COPp — 2k ©)
que/
Table 2 Flow rate ratio Vs. Tenin
Ten.in Teno AT MRCH
12.0 5.0 1.00
13.0 6.0 0.83
14.0 7.0 0.71
15.0 7.0 8.0 0.63
16.0 9.0 0.56
17.0 10.0 0.50
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Table 3. Parameters for Simulation.
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Fig 7 COP & Xs Vs.
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