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Fig. 2. Experimental apparatus for heat

pump dehumidifier drier.
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Fig. 3. Experimental apparatus for heat
convecting drier,
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Fig. 4. Change of air temperature and rela-

tive humidity.
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Fig.5  Change of moisture content of radish

in heat pump dehumidifier drier,

Table 1.Drying conditions and drying rate of heat pump dehumidifier drier

Drying time Air flow temperature Drying rate Range of moisture
(h) Temp. ((C) R H(%) m¥/min (% d.b./h) (% w.b./h) content(% w. b.)
0~40 10 68 65 31.25 0.45 94.0~76.0

40~50 19 43 50 20.25 2.28 76.0~53.2
50~88 17 45 40 2.68 1.00 53.2~275
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Fig. 6. Changes of moisture content of rad-
ish in heat convecting drier.,

Table 2. Drying conditions of heat convecting drier

Air flow temp. (°C) Air velocity Initial M. C. Final M. C. Drying  Average drying Average drying rate
time rate (0~4h)
Dry-buld Wet-bulb (m/s) (% w. b.) (% w. b)) (h) (% w.b. /h) (% w.b. /h)
30.0 16.3 0.45 94.0 77.4 7.0 24 2325
40.0 18.8 0.45 94.0 22.2 7.0 10.3 345.0
50.0 22.3 0.50 94.0 15.5 7.0 11.2 362.5
60.0 26.0 0.45 94.0 45 7.0 12.8 377.3
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Table 3. Air flow temperature and coefficient of con-

stant drying rate,

Air flow Drying power Constant drying Coefficient of constant

Temp. rate drying rate
C) (t-tw) b a (1/h°C)
60 34.0 5.80 0.171
50 27.7 4.85 0.175
40 212 4.00 0.188
30 13.7 2.60 0.189

t . Dry-bulb temp. ty: wet-bulb temp.
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Table 4. Drying methods and sample color

Sample color

Drying method

Lightness ~ Chroma Hue
D. A. G 9 2 5GY
H.C.D. 30C 9 3 10Y
" 40°C 9 2 10Y
" 50°C 9 2 5GY
" 60°C 9 1 5GY
Sun drying 9 4 25Y
D. A. G. : Heat pump dehumidifying drying
H. C. D. : Heat convecting drying
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Storage conditions and sample color.

Storage condition

Sample color after 7months

Mold
Storage temp. Packing method Lightness Chroma Hue
Vacuum 9 1 5GY X
Low temp. (5°C) Polyethylene 9 1 5GY X
No packing 9 3 10GY O
Polyethylene 7 4 10GY X
Normal temp.
No packing 6 4 10GY
Sample color after drying, Lightness:9, Chroma : 1, Hue : 5GY
Table 6. Relative humidity and sample color in storage
Storage condition Saturated Sample color after 7months Mold Equilibrium
0
Temp. ('C) R. H. (%) salt Lightness Chroma Hue M. C.(%w.b.)
10~30 7.0+£0.5 NaOH 9 2 5YG X 7.9
10~30 20.3+2.0 CaBr, 6aq 9 2 5YG X 9.3
10~30 428+1.0 K,CO;2aq 9 3 10YG X 13.4
10~30 53.94+0.1 Mg (NOs), 6aq 8 3 10YG X 17.3
10~30 68.6+0.1 CuCl; 2aq 7 4 10YG X 24.6
10~30 77.4+40 CO(NH.), 5 3 10YG @) 34.0
10~30 929+2.0 KNO; 4 4 10YG O 51.0

Sample color after drying :

Lightness : 9, Chroma : 2, Hue: 5GY
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Summary

Using the heat pump dehumidifier drier (H. P. D) and the heat convection drier (H. C. D) , the
drying rate, the drying efficiency and the drying cost of a dehydrated radish were discussed. In order
to develop an optimum drying and storage system, the equilibrium moisture content and the contrac-
tion rate of a radish in drying were measured, and the changing of surface color and the germination
of mold on the dehydrated radish in storage were investigated.

1. In case of drying a radish with high moisture content, it was the most suitable method for the
radish that large air flow should be chosen at the initial drying period and dehumidified air flow be
should adopted at the final drying period.

2. As the calorific value of dehydrated water 1kg from a radish was fixed to be 1,200kcal using
H. P. D., the drying cost was calculated to be approximately 40yen/100g for the dehydrated radish. If
drying efficiency was maximum, it was assumed that the drying cost might be reduced down to 1 /
3 of that cost.

3  The constant drying rate ¢. of H. C. D was shown as follows.
he A (t-tw)
¢C = = «a (t_tw)
Yw * Y
@:0.17~0.18 (h™C™)

The relationship between the drying power (t-t,) and the constant drying rate was obtained.
4. Experimental equation derived from #:/ . and F/F. in H. C. D. was shown as follows.

P 1096 (

e F.
The ratio of constant and decreasing drying rates were evaluated under various drying conditions.
5. The equilibrium moisture content of the dehydrated radish increased rapidly beyond 55% R. H.

) 0.532

6. The contraction rate of the radish in drying was related with the moisture content as follows.
Y = 104 - 0.65 X

7. It was found that the surface color of the dehydrated radish with the use of drying temp.  60°
C by H. C. D. was better than those observable in any other drying methods.

8. It was found that the surface color of the dehydrated radish in package was better than non-
packed ones, after 7 months of storage.

9. In order to prevent the changing of surface color and the germination of mold, it was considered
to be desirable that the dehydrated radish was preserved with low moisture content under both low
temperature and low humidity condition.



