B0l 4K BESIX| (1998), MTR M 13
Energy Engg. J(1998), Vol. 7, No. 1, pp. 44~56

E2ld SIEmo|ZA| HuwaT|oM BF 3 HRFSH M2
JISSH0 2kt 27

017|% - &7|& - MH”
ez 7igad s, 2t

A Study on the Operating Characteristics by Counter Flow
and Parallel Flow in Separate Heat Pipe Exchanger
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Abstract— Separate heat pipe exchanger is considered as the high thermal transportation e-
quipment, because evaporator and condenser are separately positioned in the long distance. Its
characteristics are that the working fluid is circulated naturally by the position height of two ex-
changers. But the operating characteristics are restricted by the temperature of hot and cold fluid,
flow pattern and diameter of vapor line, etc. In this study, the vapor pressure and the minimum
height of two exchangers are studied about the factors restricting the operating characteristics.
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Fig. 2. Design flow chart of separate heat pipe exchanger.
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+Epse(j)(1 - E%%:;%) gie() (35)
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Qex(j) = 60.Cp,(j) pe(j)Ancme (Tgie(j)-Tgoe(j)) (36)
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Hie(j) = £ (qe(j), pve(i)) (37)
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235 $479) FAAGAL
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ZHbad 23} Ric(ye AArsld jdelle] Siky) 39

Al Re(yE AlAEE 5 olA dok
Hic(j) = £ (qe(§), pve()) (39)
Re(j) = Roc(j) + Rpe(j) + Ric(j) (40)
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Pdv(j) = ~ £, (9%)( ) £u(i)
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aheba] B ENSTE
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Table 1. Design results by counter and parallel flow.
7] 5371 TEARY
- dpo] LA A 20.0mm
- 3%7: 0.7 mm
AAZREAD - ¥ 10.0 mm 3.5 mm - $H¥x: 65 mm
- Z7]ed=k g 32.0 mm
- Azt 20.0 mm
- o] =7 o] 0.774 0.78 - argled =k 88744 watt
- Rowt} sfo]szs 12 11 - H 3]k 3.85 kglem®
- Row 4~ 5 5 - A3k 0.81 kg/em®
ke A= & (m?) 0.619 0.573 -H ¥ 142°C
e - %(m) 0.8 0.735 - H A E 3% 93.5°C
 Fjo) 4 58 53 AR A R A
- Fod =3} 0.0732 0.0402 1 0.15~0.05 mAq
7l (mmAq) 8.92 9.17
. glo] 2o 0.774 0.78 - Ehd 3k 88744 watt
- Roww} sjo|z 5 12 11 - HArE3IgEY: 2.36 kglem’
- Row4> 3 5 HAzs: 1.57 kg/em®
H5 - A (md) 0.619 0.753 - FHyxsex: 1220°C
- & (m) 0.8 0.735 C A EFRE: 112.2°C
- o]z 58 53 AR A EH e
- 228} 0.0593 0.0332 : 0.16~0.07 mAq
—@~ Tgie=150 C, Counter 50000
) _Tgie=150 C, Parallel
$0000 —y— Tgie=250 C, Counter 45000
45000 7 Tgie=250 C, Paratiel 40000
40000 [ONg —@1- Tgie=350 C, Counter
~ ~{3) - Toiex350 C, Parallel 35000
35000 [ S o R = 30000
30000 a. " -
© (N ~ - g 25000
I AN - ¥ ——y =0 20000 _
20000 ~ ~@— Taic=-10 C, Counter
~7 15000 (O Taic=-10 C, Parallel
15000 © v —y— Taic= 10 C, Counter
‘\O———O\g———. 10000 1 G Talc= 10 C, Paraitel
o sono | & ez coner
5000 o ‘ ' ' '
0 0 1 2 3 4 5 6

Row number

Fig. 4. Heat quantity at counter and parallel flow by
gas temp. (Taic=10 C).
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Row number

Fig. 5. Heat quantity counter and parallel flow by
air temp. (Tgie=350 C).

m/sec OB 3le] Tl T g WA A% A

apel G bl Ao FrlEEHsel 0E o
agheke] odgke. F7] 2w o] walEe] 7| F At =4
Wshe 5 glchs 2 Wl el 10CalH 4 30°C
2 51918 7 f-oll Aokl ME= 3T ol 4= 4000 watt
Ax R 22 e A& 4 4 9, [Fig. 4]o4 w7t

=1
Aewt o EMAL 2w elv}l 200°CHFR] = W EE
T Qlehe A% 7 enR o A9l odue]
W3} Eo| FFoll A= 20,000 watt, HFol A 3 WA

o o] 4] &= 25,000 watt, ©}x] 2} °§°ﬂ/‘1T‘:— 15,000 watt#] &
a7 st vk e we] Wah o] SHEA 4
A Jepd 7HgA el U ASole ool tidk o]
ubeA] 2R st [Fig 6]} [Fig 718 j7bafdat 2



21y slEgfo| ] Awgr|dM &F 4 HFFE B rHEEA A A7 53

50000
45000
40000
35000
30000
25000

20000 - Vgne=2.5m/sec, Counter
O] Vgne=2.5m/sec, Parallei
15000 —y— Vgnes=3.0m/sec, Counter
10000 | -57 Vgnesd.omisec, Parailel
i}~ Vgne=3.Sm/sec, Counter
-{7] - Vgne=3.5m/sec, Parallel

Qwatt

5000

[ 1 2 3 4 5 6
Row number

Fig. 6. Heat quantity at counter and parallel flow by
gas velocity (Vanc=2.5 m/sec).
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Fig. 7. Heat quantity at counter and paraliel flow by
air velocity (Vgne=2.5 m/sec).
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2ol A 14 kg/em?, HFA M= 2 kg/em’ 2.2 3
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@ Tgie=150 C, Counter
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Fig. 8. Vapor pressure at counter and parallel flow
by gas temp (Taic=10 C, Vn=2.5 m/se).

25
-@- Taic=-10 C, Counter
(O Taic=10C, Paratlet
20 - Taic= 10 C, Counter
—7 - Taic= 10 C, Paraiiel
\ i Taic= 30 C, Counter
o 15 —{7) - Taic= 30 C, Paraiiel
g AN
) N
=
g 10
5
0 v
0 1 2 3 4 5 6

Row number

Fig. 9. Vapor pressure at counter and parallel flow
by air temp (Tgie=350, Vn=2.5 m/se).
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1.0
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-7 Taic= 10 C, Parallel
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—{7} - Taic= 30 C, Parallel
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Fig. 10. Vapor pressure at counter and paraliel flow
by air temp (Tgie=150 C, Vn=2.5 m/se).
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Fig. 11. Vapor pressure at counter and parallel flow
by gas velocity (Tgie=350, Vn=2.5 m/se).
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Fig. 12. Vapor pressure at counter and parallel flow
by air velocity (Tgie=350, Vgne=2.5 my/se).
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Fig. 13. Minimum height at counter and parallel
flow by gas temp (Taic=10 C, Vn=2.5 m/se).
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@ Taic=-10 C, Paraflet
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x
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Fig. 14. Minimum height at counter and parallel
flow by air temp (Taic=150 C, Vn=2.5 m/se).
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Fig. 15. Minimum height at counter and parallel flow
by air velocity (Taic=350 C, Vgne=2.5 m/se).
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