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An experimental study on solidification of binary mix-ture

Han-Sung Cho* * Hie-Tak Choi* * Jai-Suk Yoo™"

*Graduate School, Ajou University
**Department of Mechanical Engineering, Ajou Universily
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ABSTRACT

An experiment was performed to study solidification of binary mixture with double-diffu-
sive convection in the liquid. A rectangular enclosure was filled with ammonium chloride-
water solution. The phase change and convection process were studied through shadowgraph.
Becasuse of the double-diffusive convection, the temperature field and concentration filed
were stratified very rapidly. Correlation between solidified mass fraction and the dimension-

less numbers was found ; solidified mass concentration can be expressed as a linear function
of (Ste - Ra"*)* " « Fo'?
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NOMENCLATURE

C . Concentration
¢, - Heat capacity
Fo : Fourier number
. Solidified mass fraction
g . Gravitational acceleration
Hs - Heat of fusion
L : Length
Ra ' Rayleigh number
Ste - Stefan number

T  * Temperature

t . Time

y - Dimensionless coordinate, y*/L
a . Thermal diffusivity of liquid
v . Kinematic viscosity

B . Thermal expansion coefficient
Subscript

C . Cold wall

e . Eutectic point

1 . Initial condition

1 . Liquid
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Fig. 5 Density distribution in the NH4CI-H.0O
system :
T=11.7C, T.=—31.6C (a) t=30sec,
(b) t=60sec, (c) t=90sec, (d) t=120sec,
(e) t=150sec, (f) t=330sec.
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investigated. As a result, the best location of the heat source to make the active heat transfer is 0.075(m.]
from the left wall on the floor. The trends observed are also discussed in terms of heat removal from
practical systems such as electric circuitry.

- The R&D of hot water production by the combination of solar
thermal and a large sized flower cooling system(I)

Jung, Hyun Chai * Kim, Ki Sun* Sun, Kyung Ho
Kyung Hee Unw. Institute of Solar Energy

Solar assisted heat pump with freon circulating system has been developed. Revising the cool chamber(flower
storage) with the solar thermal hot water producing system, the more amount of hot water can be produced,

which can be even used for room panel heating The compressor was cooled by water jaket instead of
air cooled so that the system energy efficiency was improved quite well.

Misgurnus anguillicaudatus(CANTOR) Breeding in
‘Winter Season by Solar Thermal Heating(1I)

Hyun-Chai Jung® - Kyung-Ho Sun® * Yong-Sun Paek™"
*Kyung Hee Univ. Institute of Solar Energy
**Teacher, High school of Kwang Dong Kyung-Gi Do

The optimum water temperature was maintained for Misgurnus anguillicaudatus(CANTOR) in winter
season by solar thermal heating. The optimum temperature ranges for the Misgurnus anguillicaudatus(CA-
NTOR) were experimentally estimated, i. e. for the body length 7~9cm and body weight 4~6g, the
optimum temperature range was 21~23C.

For the body length 9~11cm and body weight 6~8g, it was 23~25C, And for the body length 11~13cm
and body weight 8~10g, it was 25~27C. The Misgurnus anguillicaudaus(CATOR) with the body weight
5~10g and body length 8~15cm grew relativeiy fast but the bigger ones with body weight above 15g,
grew relatively slow and total average weight increment was about 50~80g per month.

An experimental study on solidification of binarymix-ture
Han-Sung Cho* - Hie-Tak Choi* * Jai-Suk Yoo™”

*Graduate School, Ajou University
**Depariment of Mechanical Engineering, Ajou Universily
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An experiment was performed to study solidification of binary mixture with double-diffusive convection
in the liquid. A rectangular enclosure was filled with ammonium chloride-water solution. The phase change
and convection process were studied through shadowgraph. Becasuse of the double-diffusive convection,
the temperature field and concentration filed were stratified very rapidly. Correlation between solidified
mass fraction and the dimensionless numbers was found $ solidified mass concentration can be expressed
as a linear function of (Ste * Ra'*)?™% + Fo'?

An experimental study of the rotating heat pipe with
a dished evaporator

Sun-Sok Kwon* * Young-Suc Jang** - Byung-Wook Yoo***

*Department of Mechanical Engineering, Dong-A Univ.
**Department of Mechanical Engineering, Kyung-Nam Junior College
***Department of Mechanical Engineering, Dong-A Univ.

By using the heat pipe with a dished evaporator and a screwed groove condenser, the heat transfer
characteristics have been investigated by measuring temperature distributions of wall and vapor for various
thermal inputs at rotative and stationary cases. The results show that the heat transfer characteristics
of this pipe have better than those of simple heat pipe. The heat transfer of the heat pipe is increased
by increasing thermal input and revolutions per minute.

Basic study on the EGD Genérator of Small Capacity
for the Wind Power |

Choon-Saing Jhoun. * Ki-Nam Park®* * Eung-Choon Lim***

*Inha Univ
**Graduate School, Inha Univ
***Graduate School Inha Uniy

In this paper an EGD generator of small capacity with the operating gases of O; N and air is made
~and the electric characteristics in relation to energy conversion range length, corona current and gas
pressure are investigated.

The results are as follows -

1. There is a critical value in conversion range length for maximum open voltage and the crltlcal
value increases with fluid velocity. | |

2. The open voltage increases approximately linearly with corona current.

3. There is a critical value in the gas pressure for maximum open voltage and this pressure of gas
decreases with fluid velocity in constant conversion range length.
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