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<ABSTRACT>

This study investigated a way to replace a large air-to—air heat exchanger for a
totally enclosed induction motor by using a heat pipe heat exchanger. A model(HRQ7)
of the induction motor manufactured by the H heavy industry was selected to compare
the performance characteristics and some experimental data were obtained. Also, a
program which can estimate a heat exchanger performance for various shapes of pipe
bundle, air temperatures and flow conditions were developed. Also this program
considers an existence of fins. The analytical results show that the size of the heat
exchanger could be considerably reduced by using heat pipes. The heat exchanger
using heat pipes with fins shows the best performance in heat transfer, but the
pressure drop of air flow is relatively large. Also, parametric study was conducted to

find out the effects of various design factors.
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Table 1. Program input items

-t

Table 2. Program output items

For Heat Exchanger (

Pipe(Tube) Geometry Outlet Temperature of Cold Fluid
-Diameter, Length, Thickness Properties of Hot/cold Fluid

Pipe Arrangement Overall Heat Transfer Coefficient
~In-line, Staggered Log Mean Temperature Difference
-Pitch of Row, Pitch of Column Effectiveness-NTU

Casing Geometry Heat Transfer Rate of Hot/cold Fluid
~-Wide Heat Transfer Area, Number of Pipes
Fin Geometry Pressure Drop

-Quter Diameter, Thickness, Number of Fins L

For Working Fluid

Temperature & Flow Rate in Heat Exchanger
-Exchanger inlet/outlet Temperature

-Pipe Inlet/outlet Temperature

-Flow Rate of Hot Fluid

~-Flow Rate of Cold Fluid
Flow Type

~Parallel flow, Counterflow
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Table 3. Comparison of numerical vs. experi
-menal results for heat pipe heat exchanger

In-line |{Staggered

Total Heat Transfer (KkW)| 52.2 52.2

Numerical|Number of Pipe 720 718

Results |Single Heat Pipe Heat

Transfer Value(W) 7.1 787

Experi Range of Single Heat
-~mental|Pipe Heat Transfer(W)

165 165
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Table 4. Comparison of HRQ7 and heat pipe
heat exchanger

Heat Pi
HRQ7 Heat E)I()cehanger
Pipe Diameter(mm) 324 324
Pipe Length(mm) 2090 2090
Arrangement Type| Staggered Staggered
Flow Type Counterflow| Counterflow
Number of Pipe 368 302
Pressure Drop(Pa) 1700 347
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Table 5. Heat pipe heat exchanger program
output data
Heat Exchanger Type (Without Fin [With Fin
Sta Sta
Arrangement Type In-line &8 In-line g8
3 -ered -ered
Pipe Diameter(mm) 324 32.4
Pipe Length(mm) 1000 1000
Flow Type Cross Flow | Cross Flow
Cold Air
Qutlet Temperature 48.1 481
(C)
OH.T.C(W/m“C) 67.7 T’?O.Q 30.7 316
Efficient 0.42 0.42

NTU NTU 0.85 0.70
Heat Transfer(kW) 52.2 52.2
Heat Transfer

e TSI a7 | 18 | %63 | 936
Area(m”) »
Number of Pipe 430 410 113 110
Pressure Drop(Pa) 1316.5|1517.7 |11889.4 12341.7
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