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ABSTRACT: The objective of this paper is to study the effects of the cooling air mass flow
rate and the heat input variation by the simulation and the experiment. An air-cooled NHs/H20
absorption chiller is tested in the present study. The nominal cooling capacity of the single
effect machine is 17.6 kW (5.0 USRT). The overall conductance (UA) of each component, the
cooling capacity, coefficient of performance and each state point are measured with the varia-
tion of the cooling air mass flow rate and the heat input. It is found that the COP and cool-
ing capacity increase and then decreases with increasing the heat input. It is also found that
the COP and the cooling capacity increase and keep constant with increasing the cooling air
mass flow rate. The maximum COP is estimated as 051 and the optimum cooling air mass

flow rate is 217 ma/rnin from the present experiment.

Key words: Air-cooled absorption chiller(F#% ¥4 9¥%7]), Ammonia-water(g=.1c}-E),
Ambient temperature(8] 7] &%), Cooling air mass flow rate(\§2}27] &%)

2l 489 UA
UA,
COP : ARAF
C, :u<4 [k)J/keT]
G :EFNAA4F [m’/min)
m . F [ke/s] _ 7
Q P EAGF kW]
RT :4%&
T 2% [TC]
AA
t Corresponding author Abs
Tel.: +82-31-201-2990; fax: +82-2-201-8106 ACA

E-mail address: ytkang@khu.ac.kr Con

P 398 FE kW/K]
$71E FEBFE kW/K]

aglA 2x
g
St & X}
FREEAY
:F47)
D FNELEST
a4



W3 NHy/H0 &4 WE7)e 2A 2 Ag3 dF 1029

Des : 2X7]
Evap : $27]
fuel @ AE498

GFD : 7ty&T3¢A7]
HHV @ 319449 %

HX @ dgugr
input - 9
loss &4
Pre : 37

SCA : §9¥gFs7I
SHD : &4714 447
SHX : £949ung7]

LM &

JoAadd s a3 He T XYty
Nede dedo) ZzHAN F54 A2d
24 B $a7t 483 Ao F54 ¥E
Nedos AAWE At 8PSl
gos Azt BE A2e o4FEE ouR
#F9 2EYS H2% 4+ A& M) Uk
E8 pFEHo2 LNG, LPG, 36 5& 2143l
2 w7t AFAIAE AHgse 271454 o
g710) vls) dejdoz ¢ go AP &
A AL Qe F5A $E71Y Fol/FEA
2E 2/8)F8 2t S(HRO/LiBr% LYo/
(NHyH:0) ol Qth. ¥ 24 Aadeoz
e} 201 Qe B/PEREvlE A2de B
o $5¢ d9std 543 54, YA 4A
4 B FYol glont, FWLES} 0T o3z
Brbsse ARs 2A2 Qs FAL B
B wyol ok ole] Hs GEUol/E Al
de dEyel AAle 45 FEHe] no)
g vdol o, 87338 FaAyuiels 2
38 A g0l 2980t Assn Ag -70
T7x FRLEE g 5 U0l ALYSo] &
ottt 33 Foz AM WEN2Yoz 7]
Y& 2om gl

A F44 Aade A7E 23 A4
Ryol-8 A2w)n £ -0y AA8(E-AFH
gojols Azdhoz BRHC we A7 A
gsjo] gk =Y PFA2Y 45eLe A
Ad7zE ALYy 4P R U AY5E
EHoz st A7 3dde g dwe

i olN

[+

Nore

7 AERAE 9 AT= Adae Y4t
% gdo A¥rE F= 3% e sAn
Q Wy dutes JEPH go) AHAY 9
Ag RSg sjgsis wyel gon HuHQ
WPzt AVGHAE Hrtste AR
ASES FNE $H® 59 A7 M
A,

B QoM Agoz AgHn I 28
GRUo} F54 WE7Y BA 2 AYS S
LHENS Hotslm WESY 2 A5 wAE

FEgS B4 u 2 FHo] Ut
2. AlOIE A}
2.1 A8 A|AHO] T A}

2 AFdMs 4dirdRd F44 A& BAL
Z2 339 ABSIM(ABsorption SIMulation)” &
ALg-3H 4o}

Fig. 12 & AN2d¥9 BAE 93 NHy/H0
F2 Alo]Eolth. Alage] WahgEE 5RTO]
2, 7l &AM SF7 I LESFIIE O
Zteoh €98 LPG dartzelth. 53L& oyt

)

e B 1 24
Solution, i 6 Adiabat|e
Refrigerant{liq.) i Analyser
— =—Refrigerant{gas) | *)« 17 19
§ 2st
DE
4 = _r; 1 10(" 4‘! T 15]
RE! 1
FlcoN ] 2
2 14
1st
DEsg[::—;
36| (35| | -
2! Pre M T
O Mix g8
28 Lndl é s
; z
throttle i H
viave 26 ; i e
i ! o
e P 30 ;(19 K
40 @
———{) MiX x 23 c
—’%vap T 5 s F
38— t scA
41
zal { 29
pump 35- 32
ACA§
¥
I
21

Fig. 1 Cycle diagram of a conventional NHs/
H20 system.
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Table 1 Basic conditions of unit
GFD SHD AA Rec Con Eva Pre SCA ACA
UA , (kW/K) 0.9 04 0.01 0.23 1.2 2 02" 0.45 22 - -
Pres. (kPa) 1500 1500 1500 1500 1500 500 500 500 500
Table 2 Basic conditions for simulation
Temp. (T) Concentr. (%) Vapor (%) Mass flow (kg/s)
Highside 176 99.9 100 0.041 )
Lowside 3.7 16.6 2.6 0.014
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Table 3 Specifications of chiller

Description Specifications

Gas Input 29.67 kW

Delivered capacity 1758 kW

Rated chilled water flow 0.757 kg/s
Refrigerant type NH3

Strong solution mass flowrate 0.0376 kg/s

Weak solution mass flowrate 0.0235 kg/s
Strong solution concentration 50%
Weak solution concentration 20%

Chilled water temperature

Supply water : 12.8C, Return water : 7.2T
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Fig. 3 Diagram of 5RT single-effect NH3/H20
absorption chiller (Servel, US).
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Fig. 4 Schematic diagram of the generator.
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