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Mechanical Properties of Heat Exchanger Element with Higher
Capacity Waste Heat Recovery PDC Clean Ventilation System
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Abstract : Recently, the higher capacity waste heat recovery PDC clean ventilation system has a tendency which is

increasing due to the excellent energy reduction in factory, big building, and so on. This system was developed to

complement the room environment which is deteriorated. However, the researches and technologies about this

system were not well studied. Specially, the characteristic for heat exchanger element used to this system were not

well known. Therefore, this study was carried out to evaluate the mechanical properties of the heat exchanger

element as the core parts compose of this system. From results, tensile strength and elongation of the plate type

heat exchanger element had about 10.11~14.32 kgf/mm2 and 8.0~16.2%, respectively.
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Table 1°l€ ZHlE &Y % 2H gy Al
v dwdk Ao AEEA AnE el A
FEHole X-4 ¥33E47|(X-Ray Fluorescence

Spectrometer, XRF; Shimadzu, XRF-1700)E o]&
SRtk AwEAe A7 ZHE By 2H E
o] Al ¥iAAE A AR 2 Fe F3
At F BHY EFde Nio] gHrEo] ddAol
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Chemical compositions of Al heat exchanger

element used to test [wt%]

Al Si Fe
148 0.79
1.45 0.79

Cu
0.24 -
1.49

0.08 mmo]t}.

A BANE P AR AFAGBL $9
He Al a3 A2 RE AfHs ASTM E
8M-97 +A%e] we} Astgct. £, F4o] uf
AFAHY AH7 Ta AooE ZHo)E
2 2H HY Eudt 249 A& FHoZRE
AUE AAstAh AR Pl = 49 kN9 s
Al

o

E A3 7](Instron, 4204) 049 kN2| AF1AA
& 7] (Testometric, Micro350)E A}&3t3ch Al@L
12 7]l A Cross head speed 0.5 mm/min®.
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He| FAZE AFSd] whgolel A 1ol Ay
H AP w7 Fi] TapxaE 3t9 sl
ShAlel AZE2RE APHo] mnygA 2=

o>‘

re WASYT 9, dug axd EWAE
Potny] gste] volaz WAL HE7)(Micro
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Fig. 1 Optical microstructures of Al heat exchanger
element (x200)
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Fig. 2 Micro Vickers hardness of Al heat

exchanger element
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Fig. 3 Schematic of plate type heat exchanger
element Type-A specimen (unit: mm)
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Fig. 4 Stress-strain curve of Type-A

Table 2 Mechanical properties of Type-A specimens

Specimen No. TerEE; /rsntrrr?zrigth Elongation [%]
A-PT-E1 13.12 154
A-PT-E2 13.78 11.1
A-PT-E3 12.52 16.0
A PT-E4 13.50 89
A-PT-E5 10.11 16.2
A-PT-E6 14.32 15.2
A-PT-E7 13.08 8.0
A-PT-E8 11.93 95
A-PT-E9 11.33 7.4
A-PT E10 12.08 99
A-PT El1 11.49 7.8
A-PT-E12 12.23 16.2
A PT-E13 11.78 15.3
A-PT-El4 11.63 15.1
A PT-E15 11.93 16.0
Average 12.32 12.47
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Fig. 5 Photographs of fracture by tensile test of

Type-A specimen
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Fig. 6 Schematic of rotor type heat exchanger
element Type-B specimen (front part) (unit: mm)

30

Load [kgf]

0 1 1L 1 1 1 1 Il 1
0 i 2 3 4 5 6 7 8 9

Displacement [mm]

Fig. 7 Load-displacement curve of Type-B
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(a) Before test
Fig. 8 Photographs of fracture by tensile test of

(b) After test

Type-B specimen
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Fig. 9 Schematic of rotor type heat exchanger
element Type-C specimen (back part) (unit: mm)
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Fig. 10 Load-displacement curve of Type-C
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Fig. 11 Photographs of fracture by tensile test of

Type-C specimen
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(c) Type-D specimen
Fig. 12 Schematic of rotor type heat exchanger

element Type-D specimen (front+back) (unit: mm)

Fig. 129} 22 F4< 71 AREE A Ee
EF ¢ sHE-H9 AEE Fig. 139 vehdth &
APHE HE AFOZHE A&7 A& l a
R 5ol BEY AEs dHAS 7T 5 ¢l
o]A Fig. 130l Falsted H9le #AE v

At F 15709 AFBE I3 s %St
F< 5248~64.03 kgf, ¥+ 862~2429 mm A
=9 & Uehl AT Type-D AlEHE 5ol A]
HEHAZ oA o] dojuyx ¥
Fig. 12(c)ell EAIS HIFIA migho] oyt
olF o] Aol A HFRI i HAEH
H7] dEolgtn Alg®ch Type-Be #AdR o

E 94

Type-CRl 3HFE BO% Zx7l 2~38) A4 et
Pt o] AWR9 THEE HEATozA FA}

7k ool g Aol S7FEUA7] W0l

,71A



W& HE54 PDCHAY 71428
< B3o ol 94 detd A LO] Type-B%l
AUFHGE Type-C8l FHF9 Ayt & A

Z19%tckar geE o
Fig. 149l= A1¥
< vehdth

A3 Fo NBAY A B

Load [kgf]

h ; .
0 5 10 15 20 25
Displacement [mm]

Fig. 13 Load-displacement curve of Type-D

(b) After test

(a) Before test
Fig. 14 Photographs of fracture by tensile test of

Type-D specimen
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Fig. 15 Schematic of rotor type heat exchanger
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Fig. 16 Load-displacement curve of Type-E
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Fig. 17 Photographs of fracture by tensile test of
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Fig. 19 Photographs of fracture by tensile test of
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(b) After test
Fig. 20 Photographs of fracture by tensile test of

(a) Before test
Type-F specimen
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Fig. 21 Load-displacement curve of Type-F
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