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Fig. 1 Flow diagram of the experimental apparatus
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Fig. 2 Geometry of two enhanced tubes
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Fig. 3 Variation of K with T’ (smooth copper tube)
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Fig. 4 Variation of K with T' (enhanced tube 1)
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Fig. 5 Variation of K with T (enhanced tube II)
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BH. absorption heat transformer to recover waste heat
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Experimental investigation of falling film absorption heat transfer

performance for field synergy principle enhanced tubes

BO Shou-shi, MA Xue-hu”, CHEN Jia-bin, BAI Tao

( Inst. of Chem. Eng. , Dalian Univ. of Technol. ., Dalian 116012, China )

Abstract: The falling film absorption heat transfer of water-lithium bromide on the outer surface of
vertical tubes is experimentally studied. The two enhanced heat transfer tubes are designed in terms of
the field synergy principle. Their absorption heat transfer performance is compared with that of the
smooth copper tube as well to investigate the enhancement effect in absorption process. The control
variables for the experimental study were solution mass flow rate, solution concentration and
temperature, cooling water temperature and mass flow rate. The experimental results indicate that
two heat-enhanced tubes can considerably improve the LiBr/H,O falling film absorption performance.
The heat transfer enhancement ratios for the two tubes are 20% and 50% respectively at lower falling
film Reynolds number, and increase with the Reynolds number of cooling water. The inherent
physical mechanism of heat transfer enhancement is analyzed with respect to the field synergy principle
and the wavy nature of the falling film. It is discovered that both the intersection angle between
velocity and temperature gradient and the heat resistance caused by film thickness have an effect on

convective heat transfer.

Key words: field synergy principle; falling film absorption; heat and mass transfer; enhanced tube



