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Heat and mass transfer of helical absorber on
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ABSTRACT

An experimental study has been performed on heat and mass transfer in a falling film
absorber with a strong lithium bromide solution in small-sized household absorption
chiller/heater. Components were concentrically arranged in a cylindrical form: from the
center, low temperature generator, absorber and evaporator. This arrangement of
helical-typed heat exchangers allows to make the machine much more compact than
conventional one. Experimental measurements were conducted with a helical absorber and the
obtained data were compared with data in the literatures. The comparison revealed that the
helical absorber tube provides a similar performance to existing tube bundle absorber in heat
and mass transfer. As a result, the heat and mass transfer characteristics of helical type
absorber showed the possibility of the reduction in size and weight of small capacity
absorption chiller/heater.
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Fig. 1 Schematic drawing of the household
absorption chiller/heater structure.
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Fig. 2 Schematic diagram of experimental
apparatus.
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Fig. 3 Schematic diagram of helical absorber.
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Table 2 Experimental conditions on horizontal absorber from literature survey
Cooli ter|  Soluti
Solution | Solution |Cooling water| & “arer|  Souton
Authors . flow rate or | flow rate Remarks
concent. temp. temp. velocity (kg/m - §)
] 1 row and 10 stages, bare
This work 60wt% 45T 30C 11lm/s 0.01~0.04 . X
tube, outside diameter 15.88mm
® 1 row and 5 stages, bare
Furugawa et al. 58wt% 40T 28C 1m/s 0.013~0.042 L
tube, outside diameter 19.06mm
6 rows and 8 stages, bare
@ o T _ 3
Nagaoka et al. 58wt% 40 28T 1.5m/s 0.0045~0.02 tube. outside diameter 1
1 row and 24 stages, bare
Hoffman et al"” | S6wt% | 42T 30C - 0007~0045 g
1 row and 13 stages, bare
Yamaguchi et a.%?| 62wi% | 55T 2C 0.056ke/s | 0.01~0.05 | o sae
tube, outside diameter 16mm
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