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ABSTRACT

The process of evaporation associated with the vapor
bubbles in a liquid 1s called boiling. Here attention will be
focused on the boiling at the solid heatud surfaces in
engineering applications.

The heat transfer characteristics of the subcooled pool
boiling, for the NCH2 meral which is placed under the subcooled
liquid, are studied for investigating the effects of subcooling
on the boiling curve, and the other values which are related
to the subcooled boiling.

The above mentioned experiments dare carried out with seven
subcooled liquid temperatures under the atmosphcric pressure.

The results obtained from the above experiments are as
follows.

1. The subcooled pool boiling curves for the given temperatures
of the subcooled liquid are expressed as qcc:lkTwa'O")\SJZ{
2. The range of the critical heat fluxes of the subcooled

3
pool boiling 1is (2.144~3.666) x 106 kcal / ™ h.

3. The superheat of the liquid is decreased with the increase
) . 83
%%%ﬂ?PViﬁﬁﬁEﬂ&%%ﬁﬁﬂf“ﬁﬂ&?ﬂ%ﬂmﬁ

AT A B
a : en@aAlg (M h]
C ¢ Aokujad kcal /kgC ]
C,: FA9 HAwez AHAPHE q e

H @ Zukel [ keal kg ]

L. ol zlwre ( keal /mhT )
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The effect of the subcooling factor below the points of
incipient boiling of the subcooled boiling curves is
conspicuous, but the effect of the subcooling factor above
those of the incipient boiling of the subcooled boiling

curves is subtle.

7 O CHITHFL R, mos
6 199 HZE2( deg.)
£ HAHAS (kg ms )
o P RAZY (kg s?)
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ABSTRACT

The process of evaporation associated with the vapor
bubbles in a liquid is called boiling. Here attention will be
focused on the boiling at the solid heated surfaces in
engineering applications.

The heat transfer characteristics of the subcooled pool
boiling, for the NCH2 metal which is placed under the subcooled
liquid, are studied for investigating the effects of subcooling
on the boiling curve, and the other values which are related
to the subcooled boiling.

The above mentioned_experiments are carried Lut with seven
subcooled liquid temperatures under the atmospheric pressure.

The results obtained from the above experiments are as
follows.

1. The subcooled pool boiling curves for the given temperatures
of the subcooled liquid are expressed as qq:ngwa'on’\Sﬁz{
2. The range of the critical heat fluxes of the subcooled

pool boiling is (2.144~3.666) x 106 kcat / m? h.

3. The superheat of the liquid is decreased with the increase
of liquid subcooling, but the vapor radius is increased

with that of liquid subcooling.
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The effect of the subcooling factor below the points of
incipient boiling of the subcooled boiling curves is
conspicuous, but the effect of the subcooling factor above

those of the incipient boiling of the subcooled boiling

curves is subtle.
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Fig. 2.2 Formation of a bubble over a cavity in a heated surface
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Photo.

1 complete view of experinental apparatus
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Fhoto. 2  Experimental vessel
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No properties
1 Thermal diffusivity ag | 22 / n )| e.08x1074
2 Constant deterwine§ by fluid c 6 00x10-3
and wall combilnation st :
3 Acceleration of gravity 9 (m/ s2 ) 9.8
4 Latent heaton’ Hq (kcal/kg) | 539.1 |
(ﬁS Atmospheric pressure p (kg/m s2) l.lelO5
6 prandtl number Prs 1.76
7 specific heat Cps (kcal/kg °c 1.007
8 Thermal conductivity kg (kcal/mh°C) 0.586
9 S?turated Temperature ¥ ( °C) 100
water
10 specific weight ¥ (kg /m2s2) 9,389
11 viscosity Mg (kg/m s ) 0.284x1073
12 surface tension s ( kg /s2 N 0:06
13 |gaturated specific volume vg m3 /kg 1.67
14 vapor specific weight ¥ {kg/mzsz) 5.86
Table 4.1 properties of saturated water and vapor
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£.15 Index. of wall superheat versus: averaged liquid temperature

No. Averaged liquif Index ?f wall R
tenp. B (= Cr superheat

1 18.3 5.576

2 23.6 4.070

3 30.1 5.821

4 37.5 4.106

5 E 45 .2 4.735

6 61.3 5.126

7 76.3 5.603

Table 4.2 1Index of wall superheat
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Appendix A ; Flowchart and progre

( starRT )

—

( T(11),P(11),Q(11),A(11),B(11),C(11),D(11)

A

Nall
DLL=0,0002
DX=0,00002
RO=8250,
CP=0,11
AK=10.8
AKX=AK/DX

%

00 100 [=1,31

A

( ac.omxy B

QLMM=0,
Agm-mx-smx@_._

C(N)=AKX
D(N)=-QLIM+SCIDX/2,
:EX)-Axx -SPsDX/2.
c(1)=0.
D(1)=QWX+SCEDX/2,

M

D0 200 LL=2,N-1

—
A(LL)=2, sAKX-SP3DX
B(LL)=AKX
C(LL)=AKX
D(LL)=SC2DX

]
7]

P(N)=C(N)/A(N)
Q(N)=D(N)/A(N)

Je

DO 300 J=1,N-2

4
Bitome(
=(i LL (A(LL)-B(LL)SP(LL+1)
‘ sLLg «(D(L ‘B(LLZ!QSLLZl) (AL 2) B(LL)‘P(LL*l))

00 500 .I-l.N-l
&

J3=N-J
T(I1)a(T(II+1)-Q(II+1))/PII+1)

©Q@,QWMX, T(N) , T(1)

C STOP )
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C TEMPERATURE OF OUTER SURFACE(T(L)=23.6°C)

DIMENSION T(11),P 11),Q(11),A(11),B(11).C(11),D(1L)

N=11

DLL-0.0002

DX=0_.00002

RO=8250,

cp-=0,11

AK=10.8

AKX=AK/DX

Do 100 I-1,31

READX, QG, Q¥MX, Y

5C=QG

SP=0,

T(N)=Y

QLMM=0,

A(N)=AKX-SPxDX/2.

B(N)=0,

C(N)=AKX

D(N)=—QLMM+SCxDX/2.

A(1)=AKX-SPxDX/2.

B(1)=AKX

C(1)=0.

D(1)=QWMX+SCxDX/2,

D0 200 LL=2,N-1

A(LL)=2, xAKX-SPxDX

B(LL)~AKX

C(LL)=AKX

D(LL)=SCxDX
200 CONTINUE

P(N)=C(N)/A(N)

Q(N)=D(N)/A(N)

DO 300 J=1,N-2

LL=N-J

P(LL}=C/LL)/(ACLL)-B(LL)*P(LL*1))

Q(LL =(D(LL)+B(LL)*Q(LL+1}}/(A(LL) -B{LL)¥P(LL+1))
300 CONTINUE

DO 500 J=1,N-1

JI=N-J

T(JJ)=(T(JI+1)-Q(1J+1))/PIJ+1)
500 CONT INUE

¥RITE(6,600)QG,QWdY, T(N),T(1)
5006 FORMAT(/,5X, 'QG=",E10.4,3X, QwMX="E10.4,3X,

x CT(N)=",E10.4,3X, T(1)=",E10.4)

100 CONTINUE

STOP

END
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A Study on the Synchronous Motor Drives Using
Microprocessor and Inverter
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