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An investigation of absorption phenomena in the horizontal

staggered tube absorber for various LiBr solution flow rate

Y, Kwon - S, K. Yun

Abstract

An experimental study of absorption phenomena of water vapor into LiBr solution
was carried out to find out the optimum solution flow rate. The staggered bundle
of horizontal absorption tubes, which are the same configuration as the commercial
heat pump, were tested. The results showed that the heat transfer and absorption
rate were enhanced with the increase of LiBr solution flow rate. Those values for
different absorber pressures showed the same qualitative trends. The optimum flow
rate of solution was obtained as three times of the designed flow rate. Those

values for different heat flux of evaporator showed the same qualitative trend.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Range of experimental conditions
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______ Variable | Design values | Experimental range |
Temperature( C) 475 475 |
LiBr | Flow rate( ¢ /min) 0.75 _10~40
solution __Film flow rate(kg/m. s) <103 668 891~306 |
| Concentration (wt %) | 28 8 -
Cooling | ~ Flow rate( ¢ /min) [ Y |
water Temperature(C) 32 32
___Absorber pressure(Torr) 0 1 812
50 T T T T T v T
3 Rimflow rate
sl o 000891
! v 0013% |
461 A- 002226
—~ L o 003117
%c; wl . 00356
o - ¥
E Q- ’\\:Q,\ i
- -
TNy e
af < N oy .
" — R4 P //;j'
B j \8/{‘// - 7
£ 1 x 1] 1 1 X i 1
0 1 2 3 4 5
Staggered tube number

Fig. 3 Solution temperature variation on the staggered absorber tubes
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Fig. 4 Nusselt number for the various solution film flowrates at different absorber pressure
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Fig. 5 Effect of various solution film flowrates on absorption quantity at different absorber pressure
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Fig. 6 Sherwood number for the various solution film flowrates at different absorber pressure
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Fig. 7 Absorption ratio for the various solution film flowrates at different absorber pressure




