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A Study on Improvement of Performance for Perforated
Type Total HEX Element
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ABSTRACT: The perforated type element for a heat recovery ventilation system has been
studied to improve the performance. Four holes of diameter of 6mm are punched out for each
flow channel to break the boundary layer development and increase the turbulence. KS
cooling and heating conditions and test procedures are applied for study. The efficiencies are
compared to those of the typical element with smooth surface. For cooling operations, the
temperature, latent and enthalpy efficiencies increase 2.5%, 18% and 8%, respectively. For
heating operations, the temperature, latent and enthalpy efficiencies increase 3%, 5% and 3.2%,
respectively.
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Fig. 2 Schematic view of copper plates.
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Table 1 Specifications for the copper plates

Perforated type#l | Perforated type#2 Smooth(general)
plate material copper « — —
plate width x length x thickness [mm] 175x175%0.3 - — —
corrugated number, pitch/one plate 20ea, 8 mm - — —
number of plate(one side flow) [ea] 59 57 65
hole diameter [mm] 3 none none
hole number/one plate [eal 560 none none
ratio of heat-transfer area [%] 78.1 87.7 100
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Fig. 3 Schematic view of test section.

AFe mAA FAT FHARY A TH A
oz 9@ FANY WA Fat dAwd 2
22 ouat 7Y e 9@ 942 €A
248 welsd 4 THw QMY BAL W
HH)Z A Table 1o Yetiidh Algzxzz1L JIS

B86289o w2 wHk A 2Ag A& Ay
29 ATLE B FFXEE HF 27T R AT
olm Aol o ATLE W $TLEE 47 35
T 2 29°Colt,
32 Zo|MAZ THH MNAwWEI| 2K

Fo] AAZ FARE FEY P Aze
QA Ad, 7ty L F2k 59 A WS A
gzg AFH %A Mo A #o] s
o & AFeldE Fol A2 434 R Az
9] £0)3& 1A Perforated type #1 FE2E

Fol AN thFy Edz AAFAT ©
Ty Adugy] 229 A2 ¢+ dxqd A
Aoz T 71 F FAduE &3t
o Fg3 o AR 79 7HEY 2
71 2 gAe FdAR A fFAsd 9y
AEugr] azel f2e ol AHFse Ad
QA sAztel GES Fig 4(a)%} Fig. 4ol 2z
7 Ao, AFHagE A3 FwHo wju

i

e Fejel FolAA A ALIHY) 2AE
Aztstel ME Hl@sHTh 971N, I3 T
B 7Ee Adsd ddudr] 249 27 H
FEY4 9A T e AYE EF 4
Table 20] Hugx2e] Ade veuic.

Zdxg angizte] Av|E 220 x 220 x 245 mm
o, AAGFE 5987 71E Holsz
= 2439 140(EF 71E22 100CMH(m*/hr)
of si)elth NgRAL dutHow F7EA

AsAANA FAHz Qe KS 2Ezafe

32

T

(b) element

(a) perforated type #1

Fig. 4 Schematic view of element.

Table 2 Specifications for the element

Spec Perforated Smooth

pec. type #1  type(general)
widthxlengthxheight = 220x220x -
[mm] 245
corrugated number, 50ea. 4mm -
pitch/one plate ’
n}xmber of plate(one 65 -
side flow) [eal
hole diameter [mm] 6 none
hole number/one 73 none
plate [eal
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