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An experimental study on the effects of an inserted coil on flow patterns
and heat transport performances for a horizontal rotating heat pipe
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Abstract

The effects of an inserted coil on flow patterns and heat transport performance for a ho-
rizontal rotating heat pipe have been studied experimentally. Especially, the present study
is to see an internally inserted helical coil inside a RHP would lead to the same kind of
results as internal fins. Visualization test conducted for an acryl tube, charged water with
at a volumetric rate of 20%. When the flow kept pool regime at a low RPM(less than
1,000 RPM), the movement of coil forced the water to flow in axial direction. But this
pumping effect of coil disappeared, when the pool regime changed to annular one which
could be created by increasing RPM. The pumping effects for RHP with an inserted coil
resulted enhancement both in condensation heat transfer coefficient and heat transport li-
mitation, as obtained in case of using internal fins. But all these effects became negligible
in the range of higher RPM(above 1,000~1,200) with the transition of flow regime to an-

nular flow.
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Fig.1 A rotating heat pipe with a coil-insert
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Table 1 Specification of the heat pipes designed
and manufactured for present experiment

Geometric dimension and fill
Component | Material | charge ratio( @ : helix angle,
¥ : Fill charge ratio)

Inner Dia. : 25.5mm
Quter Dia. : 28.5mm
Container | Copper | Length of Eva.: 150mm
Length of Adia. : 60mm
Length of Con. : 150mm

Working fluid| Water Purity : 99.99%
Wire Dia. | 1.5mm
Stainless HP1: a=22°, ¥=30%
Insert coil steel HP2: o=45°, ¥=30%
HP3: ¢=45°, ¥=15%
HP4: e=45°, ¥= 1%

60mmE ZEE AA 2ol 360mme) FEo]x
P 2P8P. 12T B AT AT FAE
Aok AT Azt Ao us B
3} ZF45 AT A5 54 $ARTE 7%,
15%, 30% 2 AA3ATE Table 12 £ 48 4
3 AlF, AFEE dETe|zel AU EFE v
Wi ek

Ay Ao TAE Fig3oxe zo] sEsol
2(9)s} S EHO|ZE 3A37] $I¢ 7 SEFE
()¢ 2k AIFX(2) 22X 7HE, ¥ @ L
238 % FWr)y) 5o FAHY o Zuw
Boj= 7Y% IHEe AN Y5t YA
gl A7l AGA(T ¢ /m)& oz FIsHA
gkt AAe FRR grie] SER)Te] Wi} A
7Hoe AANEE AEY URE AAs}x of &
Aol A7) AR S AT, AR Aoy T
A 02mm, % 10mme) Telwez Aze By 2
A BAHAE B3l 9FY vAlo) WYL FFAA
T gRas MRS olfdtd TIAYL ¥
AR en, QM)A 2AE do] R k= d
&4 HAaga] ot AUFUE RA% 4
A% 5o vdAZ $A o 20mme) FE AN
Sk

ZARA 282 Ady de& FYF e

249% - ENE

B~ o

@/_aé/
B 1 Dis . )

L Variable speed motor 2. Motor controller 3. Flexible coupling 4, 11. Bearing
5. Water jacket 6. Spray cooler 7. Coolant inlet 8 Coolant outlet 9. Heat pipe
10 Heater 12 Slip ring 13. Hybrid recorder 14 Slidacs 15, Const. termp. bath

Fig.3 Schematic diagram of the experimental
apparatus for performance test of a
rotating heat pipe
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Fig.4 Effect of coil helix angle on flow patterns for various rotational speeds
(Coil helix angle @ =22° for case a, and @ =45° for case b)
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Fig.7 Axial temperature distribution on the
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