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Abstract : As a result of understanding the performance characteristics of the device according to the
change in the number of rotations of the scraper, the following conclusions were obtained. When the
rotation speed of the scraper was changed from 255 rpm to 400 rpm, ice crystals generated on the heat
exchange surface in the evaporator were removed thoroughly and the temperature of the slurry ice at the
outlet of the evaporator and the evaporation temperature of the apparatus showed a slight change due to
the increase in heat transfer efficiency. Within the scope of this experiment, the refrigeration capacity of
the device increased slightly as the number of rotations of the scraper increased, but the power
consumption of the compressor did not change significantly. Thus, the coefficient of performance of the
device was not significantly affected. In addition, it was confirmed that the ice filling rate, the overall
heat transfer coefficient of the evaporator and the amount of ice making per day increased due to the
increase in heat exchange efficiency as the ice crystal thickness on the surface of the heat exchanger

decreased inversely proportional to the number of rotations of the scraper.
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—J]l s M8 0 — O : refrigeration capacity [kW]

W . power consumption kW]

A : heat transfer area [m’]

C, : specific heat [k/kg"C] A Xt
L : latent heat [kJ/kg]

m : mass flow rate [kg/min] i : initial

P : pressure [desi bar] f : final

S : salinity [%] fre : freezing point

T : temperature [°C] sea @ seawater

U : overall heat transfer coefficient[kW/m*°C] eva . evaporator
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Fig. 1 Schematic diagram of an experimental apparatus
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Fig. 2 Schematic diagram of the double tube
evaporator
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Fig. 3 Schematic diagram of the double tube

evaporator using scraper
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Table 1 Experimental nominal conditions

Value Unit

Initial salinity of seawater 3.0 %

Parameters

Flow rate of seawater 47 kg/h
255~400 | rpm

Inlet temperature of seawater 15 T

Scraper rotation speed

Cooling water temperature 32 T
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Fig. 4 Influence of scraper rotation speed on slurry

ice temperature
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Fig. 5 Influence of scraper rotation speed on
compressor power input
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Fig. 9 Influence of scraper rotation speed on overall

heat transfer coefficient

1000

800 |
600 | ¢« 00 .
400

200

Slurry ice production amount(kg/day)
*
*

200 250 300 350 400 450
Scraper rotation speed(rpm)

Fig. 10 Influence of scraper rotation speed on slurry

ice production amount

SHAA-Z UG X] H253 M52, 2021 108 41



el
2ae)H ) H145 Zohel o e UE
e vasAl Fslgey gEvle] aulE
Wsh7} glo] AA e ASAFE

= Ve,

 BWel s %74]’“ 9
2 du

rlu

Q)
=

2|

ool Ay A¥, ~aHAY s &9
AN Ao B WEkes H
FEIAGA T 9 AatE = A gl 9
<= HAE 84 AR AA Al nFEor & T8
a4 AFHA

oo ofy _E

A&,

2|

k=3
T

“o] =EL 202083 FHUsty wusEAT

H] 2ol ofate] ATEHAS(FAHNE : 2020A207).

References

1. K. S. Kong and J. D. Kim, 2019, "Characteristic

analysis of slurry ice maker with a double tube

42 SHAAHZEY X M253 H5Z, 20214 10¥

. I. Bellas and S. A. Tassou, 2005,

P

according to sea water temperature", Journal of
the Society
Engineering, Vol. 23, No. 6, pp. 88-94.
(DOI:10.9726/kspse.2019.23.6.088)

Korean for Power System

. J. I. Yoon, H. K. Lee, M. J. Jeon, C. G. Moon,

K. H. Choi and C. H. Son, 2018, "Experimental
study on the characteristics of a sherbet type
seawater ice maker using scraper", Journal of the
Korean Society of Marine Engineering, Vol. 42,
No. 1, pp. 10-15.
(DOI:10.5916/jkosme.2018.42.1.10)

"Present and

International

1, pp.

future applications of ice slurries",
Journal of Refrigeration, Vol. 28, No.
115-121.
(https://doi.org/10.1016/].ijrefrig.2004.07.009)

. K. G. Nayar, M. H. Sharqawy, L. D. Banchik
and J. H. Lienhard V, 2016,
A
correlations that include pressure dependence",
Desalination, Vol. 390, pp. 1-24.
(https://doi.org/10.1016/j.desal.2016.02.024)
. A. Melinder and E. Granryd, 2005,

property values of aqueous solutions and ice to

"Thermophysical

properties of seawater: review and new

"Using

estimate ice concentrations and enthalpies of ice
slurries", International Journal of Refrigeration,
Vol. 28, No. 1, pp. 13-19.
(https://doi.org/10.1016/].ijrefrig.2004.07.013)

. C. G. Moon, 2019,

Control

"Economic Analysis and
Slurry
Refrigeration System for Fishing Vessel", Journal
of the
Engineering, Vol. 23, No. 2, pp. 112-117.
(DOI:10.9726/kspse.2019.23.2.112)

Characteristics of  Seawater

Korean Society for Power System



	스크래퍼형 해수 제빙장치의 성능특성에 관한 연구
	Abstract
	1. 서론
	2. 실험 장치 및 방법
	3. 결과 및 고찰
	4. 결론
	References


