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Project Title ... Closed-Loop Heat Pipe
Name of +the Investingator Assoc. Prof. Dr.Wiwut
Tanthapanichakoon

Year September, 1986
Abstract

The present project involves the design ’ahd
construction of &8 new type of heat pipe in which  £he
vapor and ' the condensate circulates in the same
direction.. The objective is to reduce +the entrsinment
and burn-out effect which may occur in the conventional
heat pipe at high heat flux. The test results show that
at low heat flux the constructed closed loop heat pipe

can transfer heat from the evaporator section +to +the

condenser section approximately 100% better +than the

conventional heat pipe of +the same material. Inﬂf
particular, the copper closed loop heat pipe at high heat
flux +test shows that it can transport axial heat at a
rate above ' 464 watts, which 1in terms of equivalent
thermal conductivity is 157 times better than @ that of
copper. In additions, the effects of such variebles as
the volume of working fluid, the angle of inclination and
the flow rate of cooling water on the performance of +the
constructed heat pipes have also been investingsted both
in terms of the response'time and the stéady—state heat

transfer rsate.
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ANT79 2.3 @1 a/(P -P ) NyaLiioninfuesunsinad

Fluid T q/{P =P )
« X2 (kW/cm”- atm)
Lithium 1613 55
Zinc - 1180 i8
Sodium 1156 ; 38
Water 373 21.5
Ethanol 351 13.5
Ammonia 238 16.2
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condenser section)
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Medium Helting | Boiling point Useful range
point | at atmos.press.
£°c) (°c) (°c)

Hellum -272 -269 271 - =2kR9
Nitrogen -210 -196 -203 ~ -160
‘Ammonia -78 =33 -60 - 100
Freon 11 =111 24 -40 - 120
Fentane -130 28 =2¢=" 1120
Freon 113 -35 ug -10 - 100 -
Acetone -95 i 0= 120
: Methanol -98 Gu 10 - 130
! Flutec PP2 % -50 75 10 - 180
Lthanol =112 78 0.~ 130
Heptane -390 98 Qi=, 15150
Water Q 100 0 - 200
Flutec PP9 % =70 160 . 0 = 225
Thermax 12 257 150~ 395
Hercury =39 361 250 - B50
Caesium 29 g 570 450 - 900
Potassium 62 774 500 - 1000
Sodium 99 B92 600 - 1200
Lithium 179 1360 . 1000 - 1800
Silver 960 | - 2212 © 1800 - 2300

- %included for cases where electrical insulation {is a

equirement
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q = D, = 4 cm.
r = D, = 5  ocm.
= = D, = 15 cm.
H, = D = 60 cm.
w. = D_ = 6 cm,

STIRRER: 6-BLADE FLAT BLADE TURBINE

NUMBER OF BAFFLE: 4

LIQUID: ESSOTHERM 506G

VOLUME OF LIQUID: 169.6 LITRES.

OPERATING TEMPERATURE: 120-130 C

VISCOSITY RANGE: 3.0-3.3 CENTIPOISES

SPECIFIC HEAT: 0.55 Btu/1lb/ F

POWER SUPPLY: 2 FIXED HEATER COILS (1 KW EACH)
2 EXTERNAL HEATERS (2 KW EACH)
TOTAL 6 KW
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