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Behavior of boiling heat transfer at coated heating surface
(In the range of subatmosptheric pressure)

D.Y. Moon., S.C. Oh., C.S. Yim

This paper describes an experimental investigation which has been carried out with
«distilled water with the range of heat flux and pressure covering 7,400-28,000kcal/m?h
:and 0.42-1.0332kg/cm2abs, respectively.

In this experiment, Nickel coated mirror surface heater of 5cm O.D. was used as a
heating source.

The conclusions summerized as follows;

1. The useful correlation of the test data for the heat transfer coefficient is presented

:as a function of the pressure.
a/as=cXp 0.18

where o is the heat transfer coefficient and as is the heat transfer coefficient at
:atmospheric pressure and p is the pressure, C is constant.
2. The bubble diameter near the heating surface and rising velocity increased with

the heat flux.

3. A decrease in pressure results in the decrease of the number of nucleation sites and

the increase of the bubble volume.

4. Bubble rising velocity differences are increased maximumly up to 200% of that at

atmopheric pressure.

(S i

ds: bubble diamater (mm)
Q: total heat transfer rate (kcal/h)
¢;*heat flux (kcal/m?h)
Vs: bubble rising velocity (mm/sec)
Ns: number of nucleate ({#)
p: pressure (kg/cm?abs)
AT: Te—~Tu(°C)

A: area of heating surface (m?)
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a: heat transfer coefficient (kcal/m?h°C)

as: heat transfer coefficient at atmespharic
pressure (kcal/m2?h°C)

Ts: temperature of heating surface. (°C)

T.: saturation temperature of water (°C)

C: constant

1. #%

2

SR RERe] B AMAYIL PIRE i 205
e AAF= g o™ Fs) 1l e BT
DFE FHELBY #&ES AE st ol
A EREE S mEedd A sle EHiF
o] e

- ZERGAM - BRI ek F1N



SOk - B - (LS

28y AAAR BEY wN(L,2,3)EE 4
o 2 oo REETAAY EAEd 93 HiEE
T3 =87 weld APRdA s AAY A4F
B R A SRR e AREUTY =9
e R ks B3l ux} et

—frrye 2 EEel Bbkd «e BieBigl
BEREY =0 9 RREE, REBERE K
i o A4 9% wer

AFEBANA = ooz £33 WTY A3 A
£ TEIEA e

Nisikawa (4)= p=0.4,0.7,0.9, 1.0333kg/
cm?-abs & KHEE LT EF4 9,000~
30, 000kcal/m2h Zujfisk WAl 4 AdE 3
gon o HE Kl EEE WA BEA
JEol EEES dolxlvla 519w

Rallis(3), Cole (6) %2 EEJ°] W3] 7ol
whe BEERERE B detn 2] A sk e

AEE A= #E (Nickel =2)3 BHES
{EFH'EFO% gmEL= EAEGEHA AL B w2

B OAEEAE TR E T aA
2R =
2—1. RREE

AEBA BEES (Fig.l): stainless steel
o2 30cmXx20cmX 25cm H 7R wEX 4
el AiEe E54A st

HEARAEL ARl e BdRkS RDE
k7] Y B (glass wool) 2 FEHEAI o H

FBael o gste FIRAS HESId AAlEd
9 #EHEE $2E 4 A s

BRAE = FEhnsgE (250W X 2) & A 2] st
o] BiEwEe 27 o 97 &8 A6
k.

AERAA L BIREEBEA KEKE A&t
dor BEERD AHANI KLE —EsH
44417171 $18] condenser (K&HR) A &5
H B oh ARATE FLAZ

HATER-S 5% Ni 222 5150 Fig.
28} o] o] #HAIE WA ERIL(FA 0.02,

Journal of the S.A.R.E.K. Vol.6, No.1 —

= [e]

somme)3t A=\ B(F-A 8, 50mme)2te] o] heater
Zi < AEerg .

= 77] S o]

Photo. 1. Experimental Equipment

2—2. RENE

mHERY EEENES Fig.2s 2ol i
19 28kel C-C#F (0. 1mmg) & el 4 F¥
A Amalgam & # A {FEE KHES 25
B 0.5mm EE "ol EEAZ =& Kme
BEE Histslel. ole wEHS WE-L Dig-
ital Volt meter (Yokogawa Co. Model 2501)
Z #Asd e 53 REY 289 BEMEA
QAL Filel g ox+E HAToE F
=& @mEstgd e A% KEREZA L o 28
9 FHEE .

e Ee R MREEOKRRERS AR
4 $12 s5cm golal Fo 2L C-ABRE
¥ (0.3mmg) & g3l o= BEEHL
Rl Potentiometer (Yokogawa Co. type
2727)& AH&st FA Skl E.

2—3. BEBLE

BRATRE ARELTR HEA 77 A3A
AEE A= Compressor(1/2No)2l Water
pump (&9 2}% pump, Model 406) & Fig.33+
7ho] #E¥ste] A THFHAITFE FERT.

0.7ata 7}x1 & WE-E Water pump =5 ¥l
st KREEEA A BEAZ oA 2 LITY
EH73HE € == Compressor & # A 0.76~
0. 42kg/cm? 72| JREEA] F oF.

—_ March, 1977



=By RG] Y B

ol

A: mercury manometer B: standard precision thermometer C: condenser(water) D: check valve

E: glove valve F: condenser(air} G: surge tank H: vacuum pump

I: water tank J: water pump

K: auxiliary light L: brom light M: transformer N: volt meter O: ammeter P: precision digital volt
meter R: camera S: heating element T: potentio meter Q: pre heater U: ocouple V: silicon rubber

W: window

Fig.1. Sketch of Experimental Apparatus
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Fig. 3. pressure reducing apparatus
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Fig. 8. pressure versus bubble rising velocity.
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Photo. 2. Boiling in distilled Water
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Fig. 9. heat flux versus bubble rising velocity.
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