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High temperature and high pressure
gas/air heat—pipe heat exchanger scheme
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Abstract;: Study on heating the high pressure air by high—temperature and pressure gas is con-
ducted in this paper. The design calculation and the structural design of the gas to gas heat—pipe
heat exchanger are carried out by the mean temperature difference method. The check calculation of
the exchanger is performed with validity— heat transfer unit number method. The structure of the ex-
changer body is a cylinder and its outlet is a contracting—expanding nozzle. The heat-pipes are 1/2
half axis ratio ellipse pipes.
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Fig.1 Temperature regions in the exchanger
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Tab.1 Design temperature at the boundary

of each area in the exchanger

FEO FEQO HEQ® FED

MREMT/K 1020 750 600 458.12

FEM TK 850 613.28  476.88 300
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Tab.2 Air velocity and heat transfer coefficient of ellipse and circle heat—pipes for

different exchanger inner diameter

" kN R ME (m-s™) BEWE/(m-s™) R AB/(W-m?-K?)
g
Bmm  gEr  PEK KEX HAEX FER KERK HEEK FERK REX
800 1.39 1.07 0.84 1.74 1.30 0.92 83.22 74.50 70.26
1o R &
600 252 1.93 1.51 3.15 2.34 1.67 11519 10362 9797
800 1.81 1.38 1.08 2.25 1.68 1.20 72.18 64.30 60.55
2k
600 3.15 241 1.89 393 2.93 2.09 100.44  89.65 84.53
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Tab.3 Structural parameters of ellipse and circle heat—pipes for different inner diameter exchanger
kK PEHR
wE , BHH BARKE/m BRBEEA
Bimm  mEK FEE KEAK
800 95 69 87 251 11.52 3.32x10¢
HWEE
600 120 88 108 316 14.40 2.60x10*
800 138 101 127 366 16.65 1.95x10*
B
600 178 131 164 473 2146 1.75x10*
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Fig.2 Structure of the exchanger
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Tab.4 Physical parameters of air and gas

SEYHEZH REYHESH
BE FEUHRE FHNE SRR RE EELHRE ) SR E SFREK
TK o/ -kg' KY) wxl0(Pars) MxIGW-m'KY)  TK  c/idkg"KY  wxl0Pa-s) A/xI0(W-mi-K)
300 1.0069 178 2554 373 1.068 20.388 3.128
400 10149 224 3.224 473 1.097 24.487 4012
500 L0304 264 3.852 573 1122 28224 4838
600 10521 3.00 4480 673 1151 31675 5.699
700 10758 333 5.066 773 1185 34.843 6.559
800 1.0094 3.63 5.652 873 1214 37.854 7.420
90 11220 392 6.238 973 1239 40678 8.269
1000 11430 4.19 6.783 1073 1.264 43365 9.153
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Tab.5 The calculation result of validity— heat transfer unit number method for the inner diameter 800mm exchanger

BY, Ko/ (Wem?KY) (e, (MC,)uin NTU e 'K t; K
HEE 663172 5835.4 5550.8 3.5382 0.7943 448.10 844.01
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