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Dynamic Analysis of Single-Effect/Double-Lift Libr-Water Absorption
System using Low-Temperature Hot Water
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ABSTRACT: Dynamic behavior of Libr-water absorption system using low-temperature hot wa-
ter was investigated numerically. Thermal-hydraulic model of single-effect/double-lift 100 RT
chiller was developed by applying transient conservation equations of total mass, Libr mass, energy
and momentum to each component. Transient variations of system properties and transport varia-
bles were analysed during start-up operation. Numerical analysis were performed to quantify the
effects of bulk concentration and part-load operation on the system performance in terms of cooling
capacity, coefficient of performance, and time constant of system. For an absorption chiller consid-
ered in the present study, optimum bulk concentration was found to exist, which resulted in the
minimum time constant with stable cooling capacity. COP and time constant increased as the load
decreased down to 40%, below which the time constant increased abruptly and COP decreased as
the load decreased further.
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Table 1 Initial and operating conditions for
dynamic analysis

Parameters Values
Initial temperature(C) 31.0
Ambient temperature(C) 31.0
Bulk concentration(%) 50.7
Bulk void fraction 0.81
Hot water inlet temperature(C) 95.0
Hot water flow rate(kg/s) 32
Main pump flow rate(l/min) 575
Auxiliary pump flow rate(l/min) 31.3
Chilled water flow rate(kg/s) 16.8
Cooling water flow rate(kg/s) 39.3
Cooling water inlet temperature(C) 31.0
Initial temperature of cooling space(C)| 31.0
Design temperature of space(C) 24.0

Aol we mEAYNERE ALAY7 2

ME SR Fohsel J13Ee oAl Frbee

WP AA Gggeel Eae
BEAAZNGRN AG $2 2710 AFE

B oS §EY12 ABGE

Aol meAAAA AAE Yol

o BHAY 25719 LE % go| F#4

o

oy it
P
30,
)
e 2

N,
N
oo
Ao -
N

oM
~N
rir
a8
o
ok
BN
2
ox
i‘ n
fr
e
fd
s
N
N oo 0%
fo fy 2

A ALARNE BHsHEA ol WA n
ZAAA7 AN TG FLde BEAAV Y &
Heo] 228 FUHAIA 1

2yt FolXle AFLE BA Hrh aE=E

BxAg7ld #3HE ALre 2Es A2

A L2 A7) ol A ] | F7ts)
3 BREFESFVY Rt REAAVY FEG F
Adhel wel BT AN Aeke] ddd
&2 4o e FEgh

A 2706 HAAE 571 2879

80
G21
.H.G.2..2.,_1,—_ :T.’.quT.'..'.TT.- 60 —
el Cooling space ] 40 B"
2

p (kPa)
[«n] NS} Yo Vo oRan]

0.60F GL..----T

0.55¢ A0
o -
0.50F R
G22
0.45F R
040% 10 100 1000 4000
t(s)

(b) Concentration and void fraction

r— . T T 800

W (kg/s)

o O = = N

oo o

1 10 10
t(s)
(¢c) Mass flow rate and heat transfer rate
Fig. 3 Transient states of absorption chiller
during start-up operation.
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Table 2 Steady state conditions of SE/DL Libr-
water absorption chiller

T p C
(C)|(kPa)| (%)

78.4| 6.30 {585
62.0| 2.36 | 60.0
5541 6.30 | 46.0
370|630 | -
62095 | -
A0 [339] 0091 [54.2]1540| 2624
Al (339|236 ]43.7|0.746| 91.3

Hot water outlet temperature(C)

UA
(kW/K)

67.1
22.7
295
168.8
160.9

Q
(kW)

3234
115.1
105.0
370.9
351.8
4186
26.5
55.0
13.0/8.0
36.0
0.65
121.7
100.0
421.1
0.647

w
(kg/s)

1.427
1.390
0.710
0.150
0.150

Symbol

G21
Gl
G22
Cc2
EO

Chilled water temperature(C)

Cooling water outlet temperature
Effectiveness of SHX's
Heat transfer rate in SHX's(kW)
Cooling capacity(RT)

Time constant(sec)
COP
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