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ABSTRACT: The present study has been conducted to develop a heat pipe heat exchanger
for middle-high temperature ranged from 300 to 600°C. Heat transfer rate, overall heat trans-
fer coefficient and temperature effectiveness were investigated using a heat pipe heat ex-
changer with Dowtherm A as working fluid. Theoretical analysis was also conducted, and the
followings were obtained: (1) Heat exchange rate increased as waste gas temperature supplied
to evaporator and frontal velocity in condenser increased, (2) Overall heat transfer coefficient
increased by 3~7% as frontal velocity in evaporator and condenser increased, (3) Tempera-
ture effectiveness was about 30% in evaporator and was about 40% in condenser, (4) Heat
recovery rate was about 38%, (5) Pressure drop did not exceed 8 mmH2O under the running
condition of 1~3Nm/s, (6) Simulation results were corresponded with experimental results.

Key words: Heat recovery(€3 <), Heat exchanger(Eu3t7]), Heat pipe(3|Esto]X) Heat
transfer rate(@d @), Overall heat transfer coefficient(Z% A EAS), Tem-

perature effectiveness(=E=& &)
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Table 1 Specification of heat pipe heat ex-

changer
Evaporator | Condenser
Length 300 mm 300 mm
Outside diameter (pipe) | 27.2mm | 27.2mm
Qutside diameter (fin) | 452mm | 452mm
Material SUS 316 | SUS 316
Working fluid Dowtherm A
Installation tilt 5°
Total number 45
Arrangement Triangular
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Fig. 1 Heat pipe heat exchanger.
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Table 2 Experimental conditions

Items Conditions
300~600[TC]
1.5, 2.0, 25 [Nm/s]
1.5, 2.0, 2.5 [Nm/s]

Wasted gas temp.
Frontal velocity in eva.
Frontal velocity in con.

o

lo gn

1e 25t FEdLy dmPrle HAA
29 720 HE £ IWYAS, LEEE T
FeetE Fordch o gel 4YEAL Table 2
o Bsaoh

23 dntgze|E s A

rx
>

_ Te, n__ Te, out
e = Te, in— Tc, in oY
Tc, out Tc, n

e = Te, in_ Tc, in @

232 AMYAH S
dAGASE g 2 ®

U, = & 3)

= (4)

1

3. Az & nE
3.1 HjJlA~ 250 mE HTULEHY

311 QYmakzt
Fig.3& Z%d o A¥HES 47 1.5Nm/s2
QA KRR
25Nm/s2 WA
g dug®kd Jed Rovh Eu@FE )
7bx 254 wal g 26~41kW HEE e
Wz lew wjrztx 2=t F7igel we du
aFe Z/EE 4+ Uk
Fig. 42 F¢3 42 20Nm/s2 AR 72
2.0, 25 Nm/s& WA S 7



FiL B ETO|ZE o] &Y HIFried BT AT 1047

45 _ 16 :
e : 1.5Nm/s e ! 15Nm/s
v :20Nm/s : 4 ey 5 2oNme
40w 285Nmis | ¢ i C 12| - ® i25Nms
6 10 -
o~ 35 - D)
E E s}
S0l g 6}
=
4 L
25 |
2 -
20 - - 0 : : . .
300 350 400 450 500 550 300 350 400 450 500 550 600
Toin CC) T, (C)
Fig. 3 Heat transfer rate (Ve=15Nm/s). Fig. 5 Overall heat transfer coefficient (Vc=
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Fig. 4 Heat transfer rate (Ve=2.0 Nm/s). Fig. 6 Overall heat transfer coefficient(Vc=
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Fig. 11 Flow chart.
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