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ABSTRACT: Therma! performance model was developed for a cross-flow aluminum heat
exchanger with relatively short passage. Appropriate heat transfer coefficient and friction fac-
tor equations for laminar channel flow were obtained considering developing regi’ons. The heat
exchanger was analyzed using the unmixed cross-flow £-NTU relationship considering leak-
age between streams. Thermal contact between corrugations and plates was also considered.
Tests were separately conducted for two samples — one made of non-treated aluminum sheets,
and the other made of varnish-treated ones. The samples were made by stacking corrugations
and plates one after another. The model adequately predicted the thermal performance and
pressure drop of the non-treated heat exchanger. The thermal performance of the varnish-
treated one was 7~12% overpredicted, and the pressure drop of the varnished-treated heat
exchanger was 5~15% underpredicted. The air leakage ratio of the non-treated heat ex-
changer was 23—~26%. The ratio decreased to less than 10% with the varnish treatment.

Key words: Thermal performance analysis(H¥€38]4), Aluminum heat exchanger(¥¢Fvl&® 4
123 7)]), Kitchen ventilation(F%#7]), Air leakage ratio(*+4 &), Heat exchange
efficiency(d g & &)
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Fig. 1 Heat recovery unit for kitchen ventila-
tion.
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Fig. 2 Schematic drawing of the aluminum
heat exchanger.
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Fig. 3 Energy balance in the control volume
of counter-flow heat exchanger with
leakage.

Table 1 Specification of the cross—flow heat exchanger

Size (mm) Corr. pitch (mm) Corr. height (mm) |Corr. thickness (mm) |Plate thickness (mm)
6.74 3.88 0.12 0.3
6.74
Width 130
Length © 130 " 8
Height * 344
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