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The Characteristics of Heating Performance on Small Sized Ammonia
Absorption System
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ABSTRACT: Refrigeration plants using absorption principles have been around for many
years with initial development taking place over 100 years ago. Although the majority of
absorption cycles are based on water-LiBr cycle, many applications exist where ammonia—

water can be used, especially where lower temperatures are desirable. In both systems water

is used as working fluid, but in quite different ways: as a solvent for the ammonia system,

and as refrigerant for the lithium bromide system. This explains that the lithium bromide

absorption system 1is strictly limited to evaporation temperatures above 0C. The main

industrial applications for refrigeration are in the temperature range below 0T, the field for

the binary system ammonia-water.

Key words: Heating performance(d*43

& I~
FrA 3

), Ammonia absorption system($tEUY o} ol

571), COP(A 5 A1)

72 & 4 o
ABS E47) 1 slgy [k]/kel
CON S =7 h . heating
EVA Z 1) Gr D E Yol Wl A 73F [kg/hl
GEN A} A 71 COPy, DR ASAF
RECT  : A&7
E.V. DA .M E
Qn Dk e [kW]
TR ST Ao]E2 E-TlFH REulo]= Afo]
=9o = = o] O = )= = E = Z _1%
¥ Corresponding author z = 7]§;i star 9ol E::O}j:c; = O]L’ 01 i
fe) _ = O o) ul o
Tel: +82-51-621-6802; fax: +82-51-621-6802 e DE‘*’}(D = AbolZ = o83 W 2
E-mail address: chaosfactor@nate.com LA Eo] A,

120 -



= ¥ i

ok 1960 o1 7Hg8 WS fg 71717t
M dar, 19703 el = 744
Wwow 1 AE Wert g
HCFC Wwie] AFeEF HHEAe] et
Yoz gEyele] Faxk g
2% dde] hd W g I 9g 9
ko] gtalAl WaPwa ik,
el F52 JEFZ AY - FWYst
S v o A= ORNLE
= AE3E A% A7 e JdH
GV Are] Ag, AAE b gl
& glal A 9 AR Shad
wato] Aol Zirs] P o

32
£
to
s

oL
o,
4z
NF
)
2
N
)
N

4

(M oo & %&
N
g =

oo [0 o> zd n o

M @ jo o b o[H

3]

&l

N
X
N
=
3o
2

¥0 lob > 30 off
ojf
o

=
u

el e drYote] H4 2 7}

2 A% WA Aoz ofe] U3

o
o

= o

> 2
92

1L 2L
(o]
N

ol
2

oA ozl oo M T Ol 2 2

Nolo 4l ox v &

o>
of toh :‘:.: ?%
i o
rlot
o H
Mo 32 ofN ofy
o ok
B org oo
>
S
oz
N
1o 4 9
2 ol
é‘ (e}
Y0 o mMr oL
e pet S
oflt
(o]
1o O o ¥ >

)
9
i}

I, pol
-
2,

O
-

o

GEL

ANA = 7127]E

ol

o

!

=

i

2
M2 o fo

o 2
ol
4y
DA
o
rrtobe
ol
N
lo

i

A U O e
ol
i

e
%ng

42 o
A
o

ot T

rr
b

N
o
fru
[
ofk

=

fE oD PNorfm L oofh
=) L ok

e,

T

ol

Be e do 2 g
4o T
flr lo
i

o ot

N
(1
s
o
nel
—_>‘4-"4
L
)

%
Mo

2

SE

O_.i_, no{l
o

Mo
R
i

o

o

N,

o,

N
1>
Dok
03t
5

2 clolE &4

N
>
0o
od
b

el neel T £3/18 AW
WUl duEe Fal GEyol F§e] A4
of AF71Z wujefzich

Cooling
water, e
con_in

@ ] Pure NH3

Strong Solution
[ — . —  Weak Solution
H

Cooling

==
Ho

c"o’ﬁ_eoflv" 4@ [
P = |
E Cooling
J 5 |
i | RECT
Gold water E 4@ E Su%t‘a;:?:ted
(EG glicol 25%) (PE ] @ ——— GENLin
EVAin i !
®E.V Coolin, L(?
VA l 9 = GEN
P : iy . I - !

Colv_d water Sowtion ] Ssa:urated
(Eeg\lll;‘_,:jts . pump GEN out
Fig. 1 Schematic diagram of experimental

apparatus
e SE7% Huleld W7k o4 &3o
, WeiRgae s AX AASY FEHE
71l FdHH. SE7led FdE Ee e

=l Ethylene Glycol 25%Vol)el ¢]3)

. FEE UL WvFre F51=

FAN E FFEM, o o Wujrt

FrAel F He HAABolA o] dojdrh

FT7E U2 dEYol &AL GAFz 9
%)

£ 12 Ay 12 K
™

2 o
2
ol ]IM’

i

CEFRA Be FHvE w)
§HE g Afo] o] o] FojAh

APAA ] ApolFel A R I %]
2% av] 98] A AATE WAFE of
490, S50 Anse @ WSS oA
F5710l wiel Rl Bol FREWA %
A 93 dud APoRA oA 258

[e]

Q_ Gr ('iouf 'ia'n) (1)

2Dl o8] ALE FFTldAY e §
Z7) e S FAabsto] g ®e 7T
&, = Qups + Qcon (2)

- 121 -



32
30

28
26
24 \——/
22 b
20 +

Qeen (kW)

18
16
14 +
12

97.632 98.748 98.856 99.648 100.224
Green (kg/h)

Fig. 2 Heat capacity as function of mass

flow rate in generator

20

Qcon (kW)

41.472 42.264 42.408 43.056 45.972
Gr.con (kg/h)

Fig. 3 Heat capacity as function of mass
flow rate in condenser

H(2)5 ol&3te] COPve vt 2ol 49

= =
S >~
@ & gtk

@ (3)

3] .

Fig2t £3} 3719 o3 AR 45
AYLFS e ezl AR EE
of7he Wl s Watel vsl AYAFE oAby
9 1kW oldlz FAsGt AN AYE
FuclEgole 47718 o newel gm
Yot 3717b $%7] 472 &9 Solnt $57]
of B2t WEs dwse oA Ak

|

=~ oo

20

Qeva (kW)

N /—//

41.472 42.264 42.408 43.056 45.972
Greva (kg/h)

Fig. 4 Heat capacity as function of mass
flow rate in evaporator

w
N

NN W
&~ o ® O

Qaps (kW)
— — n nN n
(>} 2] o nN

~

)

97.632 98.748 98.856 99.648 100.224
G, aBs (kg/h)

Fig. 5 Heat capacity as function of mass
flow rate in absorber

o = = — o
SololM g BAg Pl FEsk W) AFHSS
AT $E719 AN A fake] 7}
ol uwhel FwdFel Frkshe AP Helm
sieh,

Fig. 5% 5719 o 5932 F571
s Q) fgel s dehg adzeld. §
Golel B g Fae QAN FRoR
sEE Y F39% 57, F18 528 4
W FEe] der Ao ARTIANM 57
2 sa2% YulfEe] Fheta, AdEH e



L 4
L

COPheating

41,472 42.264 42.408 43.056 45,972
G, (kg/h)

Fig. 6 COP;, as function of mass flow rate

2 = dEYol Yuj A
fregel e COPE &olE 8ot &57]
2 2% gEYol Yu fEFo] EolgdaE
COProl 2% Fzett. ole A 3o 57t
s S5E9Y F5EEe] F7HE COPyh
Feetdes ¢ F Ak
4. 2 &

dell B3 Addo] =3 Aoy, FHx
%

o = 4 d
of tigk 54 A7 v AdskA &g 3
o}

o]

AT

|
Mo

&

1. D. W. Hudson, 2002, Ammonia Absorption
Refrigeration Plant, The Official Journal of
AIRAH, August2002, pp.26-30.

2. Phillpis, B. A., 1990, Development of a High

Gas-Fired Absorption Heat
Pump for Residential and Small Commercial
Application, Phase 1 Final Report, ORNL
Report, ORNL/Sub/86-24610/1

3. Bassols. J. et al., 1998, 1st Operation Result
of a Gas-Fired 250kW absorption Heat
Pump with Plate-Fin Heat Exchanger, New

—-Efficiency

Orleans, Proceedings of the International
Absorption Heat Pump Conference, ASME
AES-Vol. 31, pp. 73-78.

4., Fuhimaki. S. et al, 1994, Analysis of
Technical Tasks for Improving the Safety
of Ammonia Absorption Heat Pumps,
Proceedings of the International Absorption
Heat Pump Conference, ASME AES-Vol.
31, pp. 279-286.

5. Inoue. N. et al, 1994, COP Evaluation for
Advanced
Cycle, Proceedings of the International
Absorption Heat Pump Conference, ASME
AES-Vol. 31, pp. 1-6.

6. In-Seak Kang et al. 2001, Operating
Characteristics of Ammonia-water Absorber

Ammonia-Based Absorption

Heat Exchange Cycle, Energy Engg.
J(2001), vol. 10, No. 4, pp.357-362.

- 123 -



