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Structural Analysis of Heat Exchanger for High-Performance Aircraft
Environmental Control System
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(@) Dual Heat Exchanger (b) Reheat/Condenser

Fig. 2. Dual heat exchanger and Reheat/Condenser
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(b) Reheat/Condenser
Fig. 3. 3D Modeling and Finite Element Modeling

2.2 Material property 2 A AZ=71

Dual Heat exchangert inconel625=
Reheat/Condensers= Al6061 % #|2F= v z}z}o]
EA = ofget ZTh

TABLE.1 Reheat/Condenser Material property
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E ¥F A9 (Young's modulus, GPa)
KIC’Eﬂ%jEE_(Thermal conductivity, W/m*K)

o 3 A 5 (Thermal expansion,<107%/¢ )

T % (Temperature, 'c)
P.OLEﬂ(Pressure WPa)



d2S9Y stedsl=2%

E K « T| P
}i Inlet 210| 9.8 12 -50 | 0.1
M Outlet | 210| 9.8 12 0 | 0.1
pri | in 174 18.7 146 | 5711 0.7
Bleed | v |ow | 199 117 | 13 | 104] 0.1
head seco in | 89| 14.5 | 134 | 295 145

ry |out | 199| 11.7 13 104 | 0.1 (a) dual heat exchanger (b)Reheat/Condenser

Fig. 5. Mode shape of dual heat exchanger and
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Exchanger °ﬂ A1 9.02gZ Reheater/Condenser Oﬂ
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TABLE. 4 Stress of harmonic analysis
Exchanger Condenser
No (9.02g) (7.87g)
Freq. Stress Freq. Stress
[Hz] [MPa] [Hz] [MPa]
Fig. 4.Thermal analysis result of dual heat 1 226 115 830 62.5
exchanger 2 514 255 1064 135
3 640 350 1181 140
TABLE.2 Thermal analysis result 4 748 160 1454 205
dual heat exchanger & reheat/condenser 5 356 190 1766 140
Exchanger Caé(t:;l:;ed A—SSI\;IE lgggig; o] w 522 Z7350MPa #205MPa =
(MPa) (MPa) | (1.5Sa) E} st}
RAM 183.4 128 1.05 s
Bleed | Primary 96 338 53
head Secondary 179.7 338 238
Condenser PR
R-cold inlet header 24.7 73.2 4.4 Nl
R-cold outlet header | 57.3 732 1.9 ™
C- cold outlet header 17.5 32.6 2.8
Hot outlet header 48.2 70.0 2.18 oo E‘\néii e
Hot inlet header 81.2 70.0 1.3 Fig. 6. Graph of harmonic result for dual heat
Mixer 244 32.6 2 exchanger
4. 28
3.2 Modal 34
2 AFE 539 Dual heat exchanger,%}
TABLE.3 The natural frequency Reheater/condenser 2840 do# Ax4L
No. Natural Frequency[Hz] golalgiy. wat 14 27 Euewelst 747}
Exchanger Condenser _ _
1 232.26 818.27 226hz S} 830hz & Fershal £3teHE T
2 519.06 1061.2 T TdgEe Axlsglth
3 640.59 1172.7 =5
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