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Abstract In this study, the effect of corrugation angle on thermal performance of corrugated plate is numerically
investigated with an aim to develop humidifying element. Numerical analysis was conducted for a range of
corrugation angle (from 0°/0° to 60°/60° for equal angle and from 15°0° to 15°/60° for unequal angle). Results
revealed that both j and f factor increased as corrugation angle increased. Especially, f factor increased significantly
at high corrugation angles. j and f factors of unequal angle plates and those of equal angle (obtained by averaging
unequal angles) plates were approximately the same. The largest j/fm, which implies the largest heat transfer rate
per consumed power, was obtained at 15°/15°. Existing correlations under- or over-predicted the present numerical
results.
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(a) humidifier (b) plate heat exchanger
Fig. 1. Photos of the humidifier and plate heat exchanger.
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Table 1. Geometric dimensions of corrugated plates.

Angle A , Py Dy A2 Vin Re
(mm’)  (m) (m) (m)  (m/s)
0/0 615 0.258  0.0095  0.0233 2.7 1648
10 /10 | 637 0.252  0.0101  0.0232 2.7 1747
15/ 15 663 0.239  0.0111  0.0232 2.7 1918
20 /20 | 682 0.240  0.0114  0.0232 2.7 1964
30 /30 | 653 0.241  0.0108  0.0232 2.7 1873
40 / 40 | 667 0233 0.0115  0.0232 2.7 1979
50 /50 | 657 0.231 0.0114  0.0232 2.7 1966
60 / 60 | 591 0.205  0.0115  0.0232 2.7 1993
1570 639 0.248  0.0103  0.0233 2.7 1781
15 /10 | 650 0.242  0.0107  0.0232 2.7 1857
15 /15 663 0.239  0.0111  0.0232 2.7 1918
15720 | 673 0.240  0.0112  0.0232 2.7 1939
15 /30 | 657 0.241  0.0109  0.0232 2.7 1885
15 /40 | 665 0.231  0.0115  0.0232 2.7 1990
15/ 45 676 0.234  0.0116  0.0232 2.7 1997
15 /50 | 660 0236 0.0112  0.0232 2.7 1933
15760 | 627 0222 0.0113  0.0232 2.7 1952
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Fig. 3. Generated meshes of the 159/45° corrugated
plates
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