CIVILRE RS

13
o}

7
o
Mo
Nd
Mo
o

o]l 3 A



o

6

o

2002

ol
P

_#O_l
Ho

Tor
Ho

—r1

o

——

of




-

1

v

11 ATH)Z B B A e

12 O] T oo

SR 7) O] F]ETEA] o

2 3

ol

14

14

3.1 AT AR Q] TEAT

16

.27

27

T

ke D W
A A8 71

=
—

41 g0 2o
42 Ea3k7]o wh

.32

h W,
s

=
\_



43 S o] T2 A7) AE s 36

44 Z7128 92 B AT WSt WE AT 42
Al 5 A B B e 46
FE LI e 48



Study on Performance Experiment of Generator for Household

Absorption Chiller and Heater

Ho-Saeng Lee

Department of Refrigeration and Air Conditioning Engineering,

Graduate School, Pukyong National University

Abstract

Recently, the markets of the air conditioner are increasing. The market size
grows increasing little by little. Electric heat pumps have been utilized as main
residential air conditioners, especially in Korea. They cause a surge up electric
power demand during summer. Moreover, the use of HCFCs and HFCs causes
a serious problem to the global environment such as global warming and ozone
layer destruction. An absorption chiller and heater could solve such problems.
It was built and tested for studying on system design of the generator for a
household absorption chiller and heater. Generator experiment is consisted of
high temperature generator, low temperature generator, heat exchanger,
condenser and solution tank. The double effect series flow cycle and two kinds
of solution cycle are applied. Solution cycle B is better than solution cycle A.
Two kinds of heat exchanger are applied. One's heat transfer area is bigger
than the other. Bigger case increases a little performance of absorption chilier
and heater, but it is not economical. As the result of this study, we get the
perfformance of absorption  chiler and heater that coefficient  of
performance(COP) is 0.82 and that the capacity is 7.24kW.



Nomenclature

Heat transfer surface area[m’]
Particle diffusion coefficientm?/s]
Heat transfer coefficient{W/m” - K]
Mass transfer coefficient{m/s]
Mass velocity[kg/m’s]
Pressure[mmHg]

Heat flux[W/m’]
Concentration[wt%]

Evaporation latent heat[J/kg]

Coordinate of solution face thickness <8 2h5-74 ®}ak 3T
Density[kg/m’]

Subscripts
Water

Bulk solution

High temperature generator
Inlet

Solution

Low temperature generator
Wall

Vapor/solution interface
Outlet

Vapor
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Fig. 2.3 Basic composition of Absorption Chiller
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Condenser

High-temp. Generator

Fig. 3.1 Schematic drawing of the domestic absorption
chiller/heater structure.
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controller Solution pump

Fig. 3.2 Schematic diagram of an experimental apparatus for

generator performance test.
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Fig. 3.3 Photograph of experimental apparatus
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Fig. 3.4 Photograph of high - low temperature generator
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Fig. 3.0 Photograph of cooling tower
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Fig. 3.8 Photograph of high pressure transducer
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Fig. 3.9 Photograph of low pressure transducer

Fig. 3.10 Photograph of Refractometer
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Fig. 3.12 Photograph of constant temperature bath
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Table 4.1 Specification of the measuring instrument

Measuring .
) Specification Maker Model No. [Error bound
instrument
Vacuum 05 PS
_ 9 SHINMYUNG DIOA -
pump 5x10 " Torr
High pressure
-14.7~35 PSIG SETRA 280E *+0.5%
tranducer
Low pressure
0~100 Torr MKS 128AA-00100D| £0.25%
transducer
ATAGO
Refractometer| n.1.333~1.520 ATAGO _ *0.2%
R3000
Solution Type
0~ 100cm/s Weber =0.9%
flow meter 4311.30
Constant
4~40 }/min
temperature AR AR 3RT £0.2%
i -10C~607TC
bath
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Table. 4.1 Experimental results with solution cycle

\

' Solution | Solution

. Cvcle A | Cycle B
TIC) ¥457) &7 3 37
T2(C) AH2guzr] =7 69 65
T3(C) n2Eadd7| =7 129 139
T4(C) Z2AA7] ET 148 163
T5(C) 2Qud7] &7 83 90
T6(C) A2AA7 &F 91 90
THC) ALFuN#7|=T 53 51
Pl(torr) 22AA7] &= 620 940
P2(torr) A-=AA7 & 60 60
P3(torr) &7 ¥ 7 7
X1(wt%) 84 & 5= 58.24 57.90
X2Awt%) TEY = 59.16 59.80
X3(wt%) 584 & 59.74 61.85
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Table. 4.2 Analysis of experimental results with solution cycle

| Solution | Solution
|Cycle A |Cycle B

Total \

COP | 056 0.78
input calorie (kcal/h) 4,700 8,000
refrigerating capacity (RT)| 088 2.05
high generator

efficiency (%) 72 66

refrigerant

generation(ml/min.) 49 92

low generator

efficiency (%) 36 100
refrigerant

generation (ml/min.) 30 93

heat exchanger

HHX Effectiveness 79 72

LHX Effectiveness 69 73
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Table. 4.3 Experimental results with solution cycle

CB14-20H | CB26-20H
TI(C) FF7 2+ 37 36
T2(C) AHLIFudr] &+ 62 75
T3(C) ZL2Eud7] &7 139 148
T4(C) nEAA7 &7 163 163
TH(C) n=dusgr &7 90 89
T6(T) AHAR7] &7T 90 91
T(C) HLIungd7 &+ 51 46
Pl(torr) Z&AA7] &9 940 940
P2(torr) A2A4A7] &= 60 55
P3(torr) FF7] &9 7 7
X1(wt%) g&A v 57.90 57.91
X2(wt%) FE&Y v 59.80 59.98
X3(wt%) T84 % 61.85 62.02
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Table. 4.4 Analysis of experimental results with solution cycle

CB14-20H | CB26-20H

Total

Ccop 0.78 0.82
input calorie (kcal/h) 8000 7,600
refrigerating capacity (RT) 2.05 | 2.06
high generator

efficiency (96) 66 62

refrigerant

generation (ml/min.) 92 96

low generator

efficiency (%) 100 100
refrigerant

generation (ml/min.) 93 &9

heat exchanger
HHX Effectiveness 72 85
LHX Effectiveness 73 81
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Fig. 4.5 Variation of the COP along the solution level
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Fig. 4.6 Variation of the Refrigerant capacity along the solution
level

_39_



90

85

80 |

75
LTG

Efficiency [%]

70

65
HTG

60 1 1 1
0 50 100 150 200

Solution level [mm]

Fig. 4.7 Variation of the Efficiency along the solution level

_40_



100

80 | HTG

LTG

Refrigerant generation [ml/min]

40 1 1 1
0 50 100 150 200

Solution level [mm]

Fig. 4.8 Variation of the Refrigerant generation along the
solution level

_41_



4.4 712952 An A Ast] @

i

A

olr

Fig. 4.9 ~ Fig. 4.11¢ #7292 EW )9 HE Wie] @&
TeAYYe) AuPEE, FTFELE, WelgTe] WaE vEhd 7o
o, Ade] &8 Z7) 289 2E SwagelokAe 109 & AE3t3
o meAR7 N THH Zgo] WuF7)7t AZAETINA 23t A
AFE 2E7)2 o]FEE: we] F7hl Azl AP 4L

zo] AEE HAY=R Hgen, Frledvs JEEEe JANBAE
0, 6, 9(max.)2 FZAF7t 22 0, 0.3, 1 Af-olch F7] L3y
NEE ZF/AANZE o YupAF @ 72T HF 7bstgict. ohet
A AAZAC B WSz AY7) £FE AARNY] AMAE A T
712els 2 WEALT AAH o FE & F Q) o)A T
2 Jswre MEZA wehs Az 2% w

So] SAHFFE FHAA Folof e AL & £ Ak =X 1A
= 1 7 5ol

g

B

i

>
o}
rlo
ol

_42_



15000

12000

L {

9000

Gas supply calory [kcal/h]

6000 'l 1 1 L
0.0 0.2 0.4 0.6 0.8 1.0

Flow coefficient [C,/]

Fig. 4.7 Variation of the gas supply calory along the flow
coefficient

_43_.



80

X 60t
>
e —n
2
2
b=
@
e
=Kl
20 L L 1 '}
0.0 0.2 0.4 0.6 0.8 1.0

Flow coefficient [C,/]

Fig. 4.7 Variation of the HTG efficiency calory along the flow

coefficient

_.44_.



200

150 b

100 ¢

Refrigerant generation [ml/min]

50 ) 1 L L
0.0 0.2 0.4 0.6 0.8 1.0

Flow coefficient [C,/]

Fig. 4.7 Variation of the Refrigerant generation along the flow

coefficient



2 RTR(7 kW) 7194 F44 97 A2e A% A7) A=
o HEUEE Fobod o} B AES AT+ Asleh

(2)

(3)

(4)

(5)

23 F54 Wby S A A7) Axde @
Astgen 2.06 RT, COP 0.829] A343E 4}

i

*
1—4
2
r [
ool
+
>
L
g
o
2
B
o)
bz
_SL
é
o
N
.42
i)
o
i

0
oo
&

Aol 2 Brl COP 0.78% b A= Y Ate]E AX
o} oF 40% FA4EY A5E Jelugdlz £%¥E 2.05 RT= A
st A FEFHRZufe]l= £ -

gJo] o] & s A3 $std SUSE AHE3tsl

I

(2
=
l
ot

nk
kl
et
N
lo
rg
)
o
ol
)
>
oy
ol
—o
oX
olr
L
°l>l
)
o
L
ol
X

oX
~{d
=

MAZAA B WSS A7) S%E AN AT AA 3
eas e WE AEE AR AT AA F7) ¥ 2l
WE A EATE 24 QYT N2AAARE FRE S

_46_



_47_



= B R |

. Seol, W. S., Kwon, O. K. and Yoon, J. L., 1998, Experimental
investigation of enhanced heat and mass transfer for
LiBr/H20 absorber, SAREK J. Vol. 10, No. 5, pp. 581-588
Ohm, K. C., Kashiwagi, T. and S, J. Y., 1993,
Characteristics of absorption and heat transfer for film falling
along a vertical tinner tube, SAREK ]J. Vol. 5, No. 1, pp. 1-9
Kim, B. J. and Lee, C. W., 1998, Effect of non-absorable
gases on the absorption process of aqueous LiBr solution film
in a vertical tube, KSME J. Vol. 22, No. 4, pp. 489-498
Cho, C. H., Kim, B. C., Jeong, S. Y., kang, S. W. and Lee,
C. S., 1995, A study on heat and mass transfer in a vertical
tube absorber using LiBr family solutions, SAREK J. Vol. 7,
No. 2, pp. 196-206
Choi, K. K. and Rie, D. H., 1997, Simulation of the

performance characteristics of the double effect parallel flow

cycle with secondary heat at the low temperature generator,

Solar Energy, Vol. 17, No.3, pp. 43-49

. Furugawa, M., Kaji, M., Suyama, T., Sekoguchi, K., 1994,

"Enhancement of Pool Boiling Heat Transfer to Lithium
Bromide Aqueous Solution”, Trans. of the JAR, Vol. 11, No.
3, pp. 349~356

. Yu, S. L., Kwon, O. K. and Yoon, J. I. 1999, Performance for

household absorption chiller and heater, KSME J. Vol 23, pp

_48_



1347-1354

8. Matsuda, A. and Kawasaki, K., Experiment and heat mass
transfer analysis of a vertical falling-film type of generator,
HTS]J J. Vol. 37, No. 144, pp 11-19

9. Matsuda, A., Hada, K. and Kawamura, T., 1990, A vertical
falling film type of absorber and generator for LiBr Aqueous
solutions, Trans. of the JAR, Vol. 7, No. 2, pp. 47-56

10. Fujita, Y., Tsutsui, M. and Bai. Q., 1999, Evaporation heat
transfer of falling films on horizontal tubes, JSME J. Vol. 65,
No. 631, pp. 214-223

10. J. I. Yoon, "Performance Evaluation of Advanced Absorption
Cycles”, pp. 39~100

11. G. Grossman, A. Zaltash, C. Devault, 1995, "Simulation and
Performance Analysis of a Four-Effect Lithium Fromide
Water Absorption Chiller”, pp. 1-11

12. G. Grossman, K. Gommed, and D. Gadoth., 1987, "A
Compute Model for Simulation of Absorption System in
Flexible and Modular Form”, ASHRAE Transaction,
NT-7-29-2, pp. 2389~2428

13. G. Grossman, M. Wilk, and R.C.DeVault., 1994, "Simulation
ad Performance Analysis of Triple Effect Absorption Cycles”,
100(1), ASHRAE Transaction, pp. 452462

14. M. S. Ouimette, K. E. Herold., 1993, "Performance Modeling
of a Triple Effect Absorption Chiller”, AES-Vol. 31, pp. 23
3~241

15. K. Abrahamsson and A. Jerngvist 1993, "Carnot Comparison

__49_



of Umlti-temperature Level Absorption Heat Pump Cycle”,

Int. J. Refrig. Vol. 16, No. 4, pp. 240~246

_50_



e 2

<A

N
o

e

B =Ro) AAL WA AFTUAR AMT A

39 2idA 94 AAdew FAE =Y

g 5 Q=T AE ANHF

LA

a8 3, 8}

A g A

3 gde

@

g,

A7 wAsge) 222 AMGA 2E 24

o] Aged ulxz] w7}z
Phan Thanh Tongel#l Zut&& A, of&d ouxA 28 AFA

7 A=

Al e

=34,

=
=

=
=

2t w2

j=
=

£

714, WA, o 2eelA ZA=F

o A7t U7 7AA FAHLR 0 A HAuptA] A FA AL

A

]

%

b4

X
=2

FoE &

_51_



	표지 
	목차 
	초록 
	1. 서론 
	1.1 연구의 배경 및 목적 
	1.2 종래의 연구 

	2. 실험 이론 
	2.1 흡수식 냉난방기의 작동원리 
	2.2 흡수냉동기의 기본구성 
	2.3 실험데이터 해석 

	3. 실험장치 및 방법 
	3.1 실험장치의 구성 
	3.2 실험 방법 

	4. 실험결과 및 고찰 
	4.1 용액사이클에 따른 재생기 기능 
	4.2 열교환기에 따른 재생기 성능 
	4.3 저온재생기 용액 레벨에 따른 성능 
	4.4 증기오리피스 밸브 개도 변화에 따른 성능 

	5. 결론 
	참고문헌 

