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Critical Heat Flux and Instability Phenomena
of a Closed Two-Phase Thermosyphon

Tetsuya KONDOH, Kenji FUKUDA, Shu HASEGAWA,
Masataka HIDAKA and Toyomi FUKUDA

An experimental study on the critical heat flux and the instability phenomenon of a closed

two-phase thermosyphon has been made.

For general application, the condenser and the evaporator inner diameters of the test tube are
designed to be different. Freon R-113 is used as a working fluid. Effects of (a) fill ratio of the
working fluid in the tube, (b) outer wall temperature of the condenser, (c) heat flux and (d)
geometrical configurations of the evaporator are investigated, and the critical heat flux and the maps

of instability phenomenon are obtained.

A correlation for estimating the critical heat flux is developed by making use of the Wallis
correlation for flooding. By comparing the calculation results from it with the experiments, validity

of the correlation is confirmed.

In order to increase the critical heat flux, thermosyphons with three types of an internal
downcomer are tested, and the critical heat flux as well as the temperature distributions along the
tube are obtained. Internal circulation of the working fluid by the internal downcomer are also

recognized.

1. #

HI$RY Tk 7 o > R-113 2 fEShiilk & 3 2 s
CEHEHOERSE S 2EHAR AR A T 2+ V2 E
ECEBLIESICOWT, FOBEERERUIEN
OFENEEELHE T2 O CBHL BT T VO
B DWW TEHRE L 72,

KR TRAERY LRCESA 7 1+ > E 2RV TRR
BGR R UNRERROFE T 5 WL REREITHAN
Fo. £72, BIERV OBEETFLE WallisD7 5 v 7 4
v 7R # AW, N—> 7Y EORREFIER
wxtd 3 RO A EH L, ERRER L L 7,

25T, BEBMHERY A 7 2 > ORAEFERIC
BT 2MiRid»2 D ELITebhTB Y, (EEFED

i

*IRANF-FRTEHEL
HIIANF -RMTFHERELHE (RTEA IRER)
I ALK -ERTFERELHE

FIEFES K E VIFE, ZTORED A H =X LIRS
MR BIZ 779 T4 7 ThrPeEZON
TWwh, ZO75yvF4 7L B/N—>T7 Y b2HE
HUBMRERGER CBABNE 2 L& 2 AEEL
THRCARTRE 2BAT 2 HESREENLTS
b, Mo oFE", EH S DR RUZEHRSD
HZE20 35 545, Zho 3L THEREREY A 7 1+ >0
BAETHP, BEAB_MHEAYA 71OV TH,
Bezrodnyi & DBfFE, RUKBEERRADICH %
BRELRZEE S OMR 55 2RE TR TR
BTV,

2T, WETHEZEA LSS ORFEHERD
MR 2 R F— 5 2182 BT, BIEY T
BAWkB#yr4 73 AIZ3 74 7ONMWTRHE 2EA
LTERETR>LERL DO THRET 5.



— 230 — T AR A 7 £ > ORI £ LR
SIRURRE 5 5.
g \ (2) MBI EHREHTH 3.
e | | (3) TALF—RETOEEE, EHTR L
g% ) - £ 2 MR CRIRAE COMRR AR TS 5,
= . SE || | Sl (4) P SRIRED b DB RV, —E LT 5.
g8 < BHHHES L s #1489 O Fig. 4 10T X 5 W EE LA & B
g | :;f 2|l ” I 8 cmrar, RRRECHLTCEERUZILFR

Tyoe | Type I Type A Type B Type C
Fig. 1 Types of thermosyphon tested.

Table 1 Experimental parameters.
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