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An Study on Frost Generation and Defrosting
Mechanism on Evaporating Tubes for Air

Conditioning System

JEE, JAE-HOON

Depart of Marine Engineering

Graduate School of Korea Maritime University

Abstract
Human basically wants to keep comfortable life. Since it was
endless effort to orient economic evolution and improvement of life
level, human is requiring more enjoyable life - environment in the
modern. Thus, with general improvement of life level in the end 20th,
refrigerating and air conditioning industrial, like refrigerator, air
conditioner and more, have developed continuatively. Therefore air

conditioner has widely supplied to home use from industrial use.
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those air conditioners have been researched by now.

Refrigerating and air conditioning industrial are actively moving that
protecting to understate environment - effect for global environment,
developing to be miniatured and be functioned for product,
endeavoring to develop new technology by situation of demander but
above all, they are emphasizing high efficiency of energy saving.

As this point, They have widely researched to protect to grow frost
in the evaporator of refrigerator and air conditioner and efficiently
defrost to save energy. but those research are not much really
existed.

Therefore, We estimated mechanism about developing process of
frost layer and defrosting in the evaporator through this experiments,
it was researched severally inlet air temperature 15C, 20C, 25T,
inlet air velocity 0.3m/s, 0.6m/s, 0.9m/s and relative humidity 70%,
80%, 90%.
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Fig. 3.3 Photo of experimental apparatus
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(@) ¢/, = 0.3m/s

(b) 7, = 0.6m/s

0.9m/s

() .,

Fig. 3.5 Effect on supply air velocity (Upper side)
so . = 90%, 7. = 25T, 120min
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(b) ¢/, = 0.6m/s

(c) ¢, = 0.9m/s

Fig. 3.6 Effect on supply air velocity (Upper side)
0, = 70%, 7. = 15T, 120min

_24_



(c) ¢, = 0.9m/s

Fig. 3.7 Effect on supply air velocity (Right Side)
;o0 = 90%, 7. = 25T, 120min
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() ¢, = 0.9m/s

Fig. 3.8 Effect on supply air velocity (Right Side)
;0 = 70%, 7., = 15T, 120min
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Fig. 3.11 Effect of supply air velocity on frost thickness
;0. = 90%, 7. =25C, . = 0.6m/s
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Fig. 3.12 Effect of supply air velocity on frost thickness
;0. =90%, 7. =25C, ¢, = 09m/s
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Fig. 3.13 Effect of supply air velocity on frost thickness
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(@) 7, = 15T

(b) 7., = 20C

(c) 7, =25T

Fig. 3.19 Effect on supply air temperature (Upper side)
;0 = 80%, ¢/, = 0.6m/s, 120 min
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(b) 7., =20C

(c) 7, = 25T

Fig. 3.20 Effect on supply air temperature (Upper side)
;0 = 70%, ¢/, = 0.3m/s, 120 min

_40_



() 7, =25T
Fig. 3.21 Effect on supply air temperature (Right Side)
so . = T70%, ¢/, = 0.6 m/s, 120 min
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(a) 7. = 15T

(¢c) 7., = 25T
Fig. 3.22 Effect on supply air temperature (Right Side)
;o0 = 70%, ¢/, = 0.3 m/s, 120 min
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Fig. 3.23 Effect of supply air temperature on mean value
of density at steady condition
;o0 = 70%, 80%, (/.. = 0.3m/s, 0.6m/s
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Fig. 3.24 Effect of supply air temperature on frost
thickness

;7. = 15T, 0. = 70%, (/. = 0.6m/s
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Fig. 3.25 Effect of supply air temperature on frost
thickness

;7. =20C, 0. = 70%, ¢/. = 0.6m/s
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Fig. 3.26 Effect of supply air temperature on frost
thickness
s 7. =26TC, o = 70%, ¢/, = 0.6m/s
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Fig. 3.27 Effect of supply air temperature on frost
thickness

; 7. =15C, 0. = 70%, ¢/. = 0.3m/s
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Fig. 3.28 Effect of supply air temperature on frost
thickness

;7. =20C, 0. = 70%, ¢/. = 0.3m/s
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Fig. 3.29 Effect of supply air temperature on frost
thickness

. 7 = 25T, 0. = 70%, ¢/. = 0.3m/s
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Fig. 3.30 Effect of supply air temperature on
frost quantity
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Fig. 3.31 Effect of mist mass flux on frost quantity
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(@ o, =70%

h) 6. = 80%

(©) o, =90%

Fig. 3.33 Effect on relative humidity (Upper side)
s 77, = 20T, 7., = 0.9m/s, 120min
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(@ o, =70%

h) 6. = 80%

(©) o, =90%

Fig. 3.34 Effect on relative humidity (Upper side)
s 7., = 25C, ., = 0.9m/s, 120min
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() o =90%
Fig. 3.35 Effect on relative humidity (Right side)
s 77, = 20C, 7. = 09m/s, 120min
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) o, =90%
Fig. 3.36 Effect on relative humidity (Right side)
s 77, = 256C, 7., = 0.9m/s, 120min
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Fig. 3.37 Effect of relative humidity on mean value of
density at steady condition
, 7. = 20T, 25C, ¢, = 09m/s
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Fig. 3.38 Effect of relative humidity on frost thickness
s 7. = 20C, o = 70%, . = 0.9m/s
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Fig. 3.39 Effect of relative humidity on frost thickness
s 7. =20TC, o = 80%, ¢/, = 0.9m/s

_60_



w

Thickness (mm)
N

Fig. 3.40 Effect of relative humidity on frost thickness
s 7., = 20T, o = 90%, ¢/, = 0.9m/s
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Fig. 3.41 Effect of relative humidity on frost thickness
s 7., = 25T, o = 70%, (/. = 0.9m/s
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Fig. 3.42 Effect of relative humidity on frost thickness
s 7., = 25T, o = 80%, ¢/, = 0.9m/s
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Fig. 3.43 Effect of relative humidity on frost thickness
s 7., = 25T, o = 90%, ¢/, = 0.9m/s
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Fig. 3.44 Effect of relative humidity on frost quantity
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Fig. 3.45 Effect of mist mass flux on frost quantity
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Fig. 3.46 Effect of relative humidity on defrosting time
at steady condition
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Fig. 4.1 Schematic diagram of experimental apparatus
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Fig. 4.3 Photo of experimental apparatus
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., = 0.3m/s

e = 0.6m/s

U = 09m/s

Fig. 4.4 Effect on supply air velocity (After Side)
;o0 = 80%, 7. = 20T, 120min
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.. = 09m/s

Fig. 4.5 Effect on supply air velocity (Right Side)
;o = 80%, 7. = 20T, 120min
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Fig. 4.6 Effect of supply air velocity on mean value of
density at steady condition
;0 = 80%, 7. =20T
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Fig. 4.7 Effect of supply air velocity on frost thickness
;0. = 80%, 7. =20C, 7. = 0.3m/s
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Fig. 4.8 Effect of supply air velocity on frost thickness
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Fig. 4.9 Effect of supply air velocity on frost thickness
;0. = 80%, 7. =20C, 7. = 09m/s
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(c) 7, =25T

Fig. 4.14 Effect on supply air temperature (After Side)
;0 = 80%, ¢/, = 0.6m/s, 120min
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(@) 7., =15T

() 7, =25T

Fig. 4.15 Effect on supply air temperature (Right Side)
;0 = 80%, ¢/, = 0.6 m/s, 120min
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Fig. 4.16 Effect of supply air temperature on mean value
of density at steady condition
;0 = 80%, ¢/, = 0.6 m/s
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Fig. 4.17 Effect of supply air temperature on frost
thickness
s 7. =156TC, ¢ = 80%, ¢/, = 0.6m/s
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Fig. 4.19 Effect of supply air temperature on frost
thickness
s 7. =26TC, o = 80%, ¢/, = 0.6m/s
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Fig. 4.21 Effect of mist mess flow on frost quantity
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Fig. 4.22 Effect of mist mess flow on frost quantity
at 7 = 20T
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Fig. 4.24 Effect on relative humidity (After Side)
s 77, = 20T, ¢, = 0.6m/s, 120min
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s 7., = 20C, ¢, = 0.6m/s , 120min
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