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Heat Transfer Characteristics of a Closed
Two-Phase Thermosyphon

Tetsuya KONDOH, Masataka HIDAKA
Kenji FUKUDA and Shu HASEGAWA

An experimental study on heat transfer characteristics of a closed two-phase thermosyphon has been made.
For general application, condenser and evaporator inner diameters of the test tube are designed to be

different.  Freon R-113 is used as a working fluid.

Out of many governing parameters, effects of (a) fill ratio

of the working fluid in the tube, (b) outer wall temperature of the condenser and (c) heat flux are investigated
here, and temperature distributions along the tube, boiling and condensing heat transfer coefficients and overall

heat transfer coefficients are obtained.

A simple calculation model for estimating the working fluid temperature in the tube and the overall heat

transfer coefficient is developed.
validity of the model is confirmed.
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Fig. 4 Heat exchanger model with a closed
two-phase thermosyphon.

F8% H1FH — 59 —
_l__ 2 +_1_ do 2
Ko dw aob Aoln( d.’n>+ divaiv ©3)
EHER T OB LT,
Q=2 wl.K{Tr—T) (4)
1 2 1 do 2
K ta 0 (a) e 9

E%B REGB LD =Q=Q THHNDT, (2),
@REEBLT T/ LoV TRL &

_ (bKo/1K) Tot+Ti 6
T K LK)+ 1 (6)

b, 7z, (2), WRED T 2HEETHL

Q=2nK:/(Tv—T) (7)
1 1 1
K LK + 1K @

HELNE., REFFETH K ICBUTERBORT L
AR Rl oM

a=K/(rluds) 9)

T, B A7+ VEORBEMMEERK o ¥ EHRT 5.
EZATERFED L)1, hEIR BB EERE
DAYYETHHIEEIE, aw—o, ax—r0, Ti—>Ta,
T~Ta £ BITER V.

LR EHCT Ty, a #ETAHITE, HE
BARERE an, BBBGERE ac 5 ONLIT
R 6HEV. as & LTRINSOMEAR?, ai &
L'C‘iﬁﬂ‘_ﬁﬂfﬂ?ﬁ’iﬂiﬁﬂ'é Nusselt D KREHERY %
BHETAZENEZLNSY, ThbOHEBERDEH
IZ2oWTIH4BTHELARRS.

4. EBRRRUER

4.1 BABRRUNBHREOERESH

Fig. 5 (a)(b) (CIMNFAR % WM S R LB EDESNER
U AR o B AL % B O Fgs R
FE To 77 30T DIFAIIDPVWTRLTV S,

Fig. 5 (a) 1%, (EB)EOTLTAE N 0.1 DHE
TH AN, BEFOTEHY 0.4 m OB THMAE DY



WA AR 1 7+~ OBYEESEN

e & bicBERARECELLTVAS. ThiFETA
RA/PNS VB, FRO 7T =85 — Y SHERT
BSA VS FOVER (71— VBB I X ) RBATRE L T
WABES), FhE ) EEIGEMBERAERE IR o Tl
T LESSERRE* LA TAHMEBERTICZ-TH
n, SO FVERSEBREDOTETARINETZD
MEEORIMNE L L ITERBT A0 THHLEEION
%, SENERHEBREREBARKEE 250, 61
IS £ M2 &5 &, WEHNTHI D RS THRT
BEIKCHENDFIAT Y MHEL D, MBARERE

Adiabatic
Evaporator section Condenser
1 |
100 — ——— 410
Toce=30 °C i
° y=0,1 O Inner temp.
80 a1,=806 W/ evall temp, |*+2
O Qs
60 12.4
o
40 fq o {1.6
1°°%eee080888888 cooovoel
o0 o
20 10.8
0 Lo 0
i N 6x103
100 015=4000 W/m?
a
80 148 S
' 5
60" 3.6 =
5 1 .
- o] *® .. —
40t o080 e 2.4 A
- 000000000 2 2 3 2 Q] 3
20} 12
o DD
F ° =] 9pbgg0oD 1
0 0 a L N N N 0
160 A - 1x103
q35=5765 W/m?
. (Dryout) |
120 f o 0.8
a go 0.6
80 ]
*oo ° 0o ° 0.4
. Bg o '
_ﬂo.o-'oc"' Lo
‘40 o 00 0000000000 22222_‘0.2
.D
Q e 0
0 0.4 0.8 1.2 1.6 2.0

Z (m)

Fig. 5 (a) Outer wall temperature and local boil-
ing heat transfer coefficient distribu-
tions along tube. (T«=30TC, ¢ =0.1)
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