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44 C216208: MAJOR CHEMICAL ENGINEERING

KEY WORD: HEAT PIPE/HEAT EXCHANGER/THERMOSIPHON/WICKLESS/COIL-LOOP
WERACHATI NAMPROHM : PERFORMANCE TEST OF A COIL-LOOP THERMOSIPHON
HEAT EXCHANGER FOR AIR-TO-AIR ENERGY RECOVERY. THESIS ADVISOR :
ASSO. PROF. WIWUT TANTHAPANICHAKOON, Ph.D., MR PICHAI
TANGSATHAPORNPANICH, 133 pp. ISBN 974-582-166-7.

An experimental study of the performance of a coil-loop thermosiphon air-to-air heat
exchanger, utilizing Freon 22 as the working fluid, has been carried out in terms of rate of
heat transfer and the effectiveness.The heat exchanger consisted of an evaporator coil and
a condenser coil.Each coil had cross-sectional area of 60x40 sq.cm., 3/8 inch (inner
grooved) copper tubes with aluminium fins at 13 fins/inch set out as 4 separate loops.It was
found that these two performance indices depended on the quantity of working fluid, when
the fill ratio was still low, but when the fill rago’t ched to the appropriate level these two
indices were more or less constant.These two ’ s also increased with temperature
difference between the hot and cold streams. The Tate of heat transfer increased with the
air flow rate as well. In contrast; the effectiveness decreased as the air flow rates increased.
The data obtained were used t0"con ted two correlations based upon the least squares
method and a heat conductaga(f{)i " The first method revealed the overall heat transfer
coefficient to be a function ' ¢old-stream Reynolds number and the ratio of the
hot-stream to the cold-stre " "Pmbg,r. :In the second method, the parameteré were
found as follows: B=0.025, w185 And'C;=0:0054,

Besides, the hysterisis omenon bet}ye'én the effectiveness and the temperature
difference between the hot'and cold sthams"_"l_n the rang of zero to 20 °C was studied
experimentally at air face veloci 1:3"m/s . From the obiained relationship between the
effectiveness and the temperatur differénce,it may be concluded that boiling of Freon 22
was not initiated until a temp ratire difference of 4 ©°C was reached. However, once
initiated, boiling did not complete_lyﬁsappea@“fﬁl the temperature difference dropped
below 1. °C. o -

3 _vi

Finally,a computé:_r:,'iigrogram for designing the ﬁm;cj)ﬂ-loop thermosiphon heat
exchanger has been develqicd using the correlations obtained above . It was found that a
safety factor of 10 % should be used the correlation obtaingd by the least squares method
was used to design the heatexchanger .whereas a safety factor of 50 % should be used if
the correlation obtdingd] using the) rheat conductance model wasused .
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