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Experimental Investigation of Heat Transfer in Absorber
with Small Diameter Tube
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Abstract :

+ ++

- Jung-In Yoon”

The effect of tube diameter on heat transfer characteristics of absorber in absorption chiller/heater using LiBr

solution as a working fluid has been investigated by experimental study to develop a high performance and compact
absorber. A system includes a tube absorber, a generator, solution distribution system and cooling water system was set
up. The diameter of the heat exchanger tube inside absorber was changed from 15.88mm to 12.7mm and 9.52mm. The
experimental results show that the heat transfer coefficient, Nusselt number and heat flux increase as solution flow rate
and cooling water flow rate increase. The heat transfer performance increases as tube diameter decreases. Among three
different tube diameters, the smallest tube diameter 9.52mm has highest heat transfer performance. A comparison of the
heat transfer coefficient obtained by the present study with those of previous experimental results showed good overall

agreement.
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1. Introduction

An absorber is an important component in an
absorption chiller system. The size of the absorber
can be reduced by using the small diameter tubes to
replace conventional diameter tube. Most of previous
studies were conducted on absorber which made by
conventional diameter tube[l, 2]. The aim of this
work 1s to investigate the enhancement of the heat
transfer performance in tube absorber, which made by
small tube diameter, working with LiBr solution. A
system includes a tube absorber, a generator,
solution distribution system and cooling water piping
system was set up. Three different tube diameters
15.88mm, 12.7mm and 9.52mm were installed inside
absorber to evaluate the effect of tube diameter to
heat transfer performance of absorber with variation
of solution and cooling water flow rates.

2. Experimental apparatus and method

Fig. 1 shows a schematic diagram of experimental
apparatus. Table 1 shows the experimental conditions.

3. Experimental results and discussions
3.1 Effect of solution flow rate

The heat transfer coefficient increases as solution
flow rate increases and tube diameter decreases as shown
in fig. 2. Therefore, the Nusselt number and heat flux
also increase as shown in fig. 3 and 4, respectively. In
comparing with previous studies, the heat transfer
coefficient of this study agrees well with studies of
Kyung et al. [1] and Furukawa et al. [2].
3.2 Effect of cooling water flow rate

The heat transfer coefficient and Nusselt number
increase with cooling water flow rate as shown in

fig. 5 and 6, respectively. It causes the heat flux
increases as shown in fig. 7. The cooling water flow
rate effect significantly to heat transfer
coefficient at the low flow rate, the increase of
heat flux becomes slowly when cooling water flow rate
increases over 10L/min.

4. Conclusions

The heat transfer performance increases as solution
and cooling water flow rates increase. In the case of
effect of
performance, it 1s noted that the cooling water flow
rate effect significantly to heat performance at the
low cooling water flow rate.

The heat transfer performance increases as tube
diameter decreases. Among three different tube
diameters, the smallest tube diameter 9.52mm has
highest heat transfer performance.
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Table 1 Experimental conditions

gauge

Parameters Conditions
Pressure of absorber [mmHg] 7
LiBr Inlet temperature [°C] 47
. Inlet concentration [wt%] 61
solution "g1oy rate [kg/ns] 0.014 - 0.032
Cooling | Inlet temperature [°C] 32
water Flow rate [L/min] 6-14
Chilled water
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Effect of solution flow rate on heat

transfer coefficient
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Fig. 3 Effect of solution flow rate on Nusselt number

Solution film Reynolds number

10 15 20 25 30 35 40
10 PP T T T Ty
[ 7]
« of o
E + 2]
2 a]
=3
8 -
3 !
= o
s o d,=952mm
r 7F g A d,=1270mm
I O o d,=15.88mm
6 L " 1 n n 1 A i L 2. 1 i i " L
0.01 0.02 0.03 0.04 0.05

Solution flow rate per unit length [kg/ms]

Fig. 4 Effect of solution flow rate on heat flux
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Fig. 5 Effect of cooling water flow rate on heat

transfer coefficient
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Fig. 6 Effect of cooling water flow rate on

Nusselt number
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Fig. 7 Effect of cooling water flow rate on heat flux
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