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TV oo RESMIMBLEGHT 5 L PEAR Z B0 2 SBIEL D B i i,
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E Fig. 2 Schematic diagram of simple conve-
e nient microwave heating drying instru-
. ment
\]/ (1) pump, (2) buffer botte, (3), (4) flow
< 150 mm¢ > meter, (5) constant tempertature
Fig. 1 Sample holder used in microwave oven water bath, (6) thermo heater unit and
(1) polyacryl pipe, (2) Teflon threaf, (3) cooler unit, (7) mainheater, (8) sub
sample heater, (9) volt slider, (10) transister

relay, (11) thermoregulator, (12) ther-
mocouple, (13) ice box, (14) voltage
recorder, (15) microwave oven, (16)
load cell, (17) strain amplifire
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Fig. 3 Relations among the drying ratio x[—) Fig.4 Relations among the drying ratio x{—
and the time #lmin) of rectangular and the time #(min) of slab potato us-
potato used microwave oven ed microwave oven
P=500 W, Number of sample=4, L, P=8500W, Ly=L,=27cm, Ly=05
=L,=2.7 cm, Ly=0.5, 1.0, 1.5, 2.0, cm, Number of sample=2, 4, 8, 12; @,
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Fig. 5 Relations among the weight Wig}, Fig. 6 Relations among the length L,{cm],
volume Viem?], density plg-cm~3) width L,{cm), thickness Lilem) and
and the time §(min] of slab potato us- the time 6(min] of slab potato used
ed microwave oven microwave oven
P=500 W, Number of sample=4, L, =500 W, Number of sample=4, L,
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Wi Wi, B Viem), %1% plg-cm-3), £ potato used microwave oven

. _ P=500W, Number of sample=1,
i , Ex B i
LiCem], W8 Lylem), JEE Llem) & W 60min) D=3.5cm, Ly=3.0cm, Roo
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Fig. 8 6, BBOESAKEL 25 L, WHOBRE AL DS onh, SEHMOBRAE L
g T b, WHHOHBIER, BE LRI 2 6 VEE2VhE VR B o B2, BT
LT &, BFICHEGCLOAEL B L5 Fig, 4 ThH G L FE e REVER M S 5 R T0 5,
BB KRELS B BN L YTV b, EERIABET Scb LB bhics, Fig. 4 CiiEoR
AGES T TRESERM UL 2 - T %, BIRCBFEESTH CH S, Fig. 9 76, BEOEROFEL
PERBURIE I B S B B, Fig, 7 TER LALLM U EAREELELTELOND,
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Fig. 8 Relations among the drying ratio x(—
and the time #(min) of cylindrical
potato used microwave heating drying
instrument
P[—1=300 (P=178.2 W), Air flow=
30 /-min~!, Air temperature=>50°C,
Number of sample=1, D=3.4 cm, L,

={,5, 1.0, 2.0, 3.0cm; O, A, 0, ®

Table 1 Calculated values of the parameter
Ip{min—1]) for microwave drying of
cylindrical potato

Assuming drying-rate equation: Eq. (3), m=1.0,
a=0.1
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Fig. 9 Relations among the drying ratio x{—J
and the time #(min) of cylindrical
potato used microwave heating drying
instrument
P(~1=300 (P=178.2 W), Number of
sample=1, D==3.4cm, L;=2.0cm,
Air flow=0, Air temperature (Air
flow=30 /-min~1)=40, 50, 60°C; o,
N, 0,8

Table 2 Calculated values of the absorbed ef-
ficiency n(— ] for microwave drying

P(—] | Samp. A Samp. B Samp. C Samp. D of cylindrical potato
600 — 1. 144 1.173 0. 802 P~ | Samp. A Samp. B Samp. C Samp. D
400 - 0.531 0. 809 0.565 600 - 0.301 0.463 0.611
300 0.538 0.598 0.688 0. 464 400 — 0.196 0.584 0.598
200 0.475 0. 354 0.392 0.276 300 0. 144 0.301 0.677 0. 669
100 0.247  0.186  0.175  0.104 200 0.199  0.278  0.603  0.621
PL—1: indicated number (P{W]: power obtained 100 0.243 0.345 0.636 0.554

from 200 cc water; 340.0, 242.7, 178.2, 114.0,
48.4 W, respectively)

Samp. A, B, C, D: W,,=5.28, 9.91, 19.40, 28.42
g, respectively (diameter=3.4 cm, length=0.5,
1.0, 2.0, 3.0 cm)

n(~7: based the power obtained from 200 cc
water

W H 00 THhE B 0T 3805 505, WHOKE X8 U-Cmsy 15864 8 5 8 GRS
AU REVET, 1ERTORBERO oI E Ui b o E# 2 5h 5, Table 1 ¢l ohi b
D6, R~ @) FHGC, TRAF—BIDER ¢ OE 2RO IR Table 2 1074, 5 Ofin
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REOKRESHDPELRBIZER - TREL R » T B, IEMMINIEE A S LR & v ) JUBREE
Bl -»Tv 3,

Wi, x & 0 OBFEE, RO EHVT x & [0~ (AD pyeoma] DBIFRERD, 6>2(A0) 150, ORR
B, BEEERE LGR@) 2B LTAT A — % Zkdic, n Offily, B shgd, B
DOKEICEb-THORA, BENKEL DL, LMABOLSUTIREb 7, #=05 & 2=10 &
HE Uiz ofife Table 3 (iR¥, by OH, MM DO - TRKEL R TV B, HED
KELRBIMAR - TUL, HELRPIL R TUBITER
WTHEAOEBEEER HMF Lo J2ERLC, HiTH EARRVT, EREERERDBPEET -
foo MEMH T & B O AT L TR G RCEERR 2(—) LR 0lmin) &oBGRE Fig. 10 AT, B

Table 3 Calculated values of the parameter
ky(min—1] for microwave drying of

cylindrical potato
Assuming drying-rate equation: Eq. (2), n=0.5 Table 4 Calculated values of the parameter

kyUmin~13 for microwave drying of

P{~1] | Samp. A Samp. B Samp. C Samp. D red
cooked udon
600 - 0.410 0.433 0. 306
400 . 0.136  0.290  0.208 Assuming drying-rate equation: Eq. (3), m=1.0,
300 | 0.155 0.204 0.252 0.178 a=0.1
200 0.154  0.116  0.142  0.103 P(W) | Samp. A Samp. B Samp. C Samp. D
100 0.0922 0.0690 0.0635 0.0378
8 3 600 1.351 0.816 0. 504 0.355
240 — 0.307 — 0.136
Assuming drying-rate equation: Eq. (2), n=1.0 180 — 0.230 — 0.101

P(—] | Samp. A Samp. B Samp. C Samp. D P[W1: indicated power (#(—J: absorbed efficien-
600 — 0.554 0.589 0.413 cy obtained from 240 cc water; 0.849, 0.812,
400 — 018 0.391 0.288 0.788, respectively)

300 | 0.217 0.279  0.348  0.248 Samp. A, B, C, Dt Wi=30, 60, 120, 180¢g,
200 0. 203 0.162  0.201 0.139 respectively (number of udon=10, 20, 40, 60)
100 0.127 0.0927 0.0870 0.0502

— 0.6 Table 5 Calculated values of the absorbed ef-
L ficiency n{—J for microwave drying
s of cocked udon
P(W] | Samp. A Samp. B Samp. C Samp. D
20 30 600 0.525 0.634 0.784 0.834
¢ [min] 240 - 0.596 — 0. 801
Fig. 10 Relations among the drying ratio 180 o 0.597 — 0.785

x(—] and the time §{min] of cooked
udon used microwavbe oven
P=600 W (W=30, 60, 120, 180
g),P=240W (W=60, 180g),
P=180 W (W=60, 180g); O, @,
A A DV, 8, Y

nl—7: based the power indicated in explana-
tion
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Table 6 Calculated values of the parameter
ky{min—1] for microwave drying of

cooked udon

Assuming drying-rate equation: Eq. (2}, n=0.5

P{W) | Samp. A Samp. B Samp. C Samp. D
600 0.484  0.304 0.187  0.127
240 - 0.107 - 0.0491 . . .
180 —  0.0810 —  0.0357 0 10 20 3N
[6= (A0 rpwearz] [min]

Fig. 11 Relations among the drying ratio

Assuming drying-rate equation: Eq. (2), n=1.0 0~ and the time [0~ (A8) psos7s2]

P(W) | Samp. A Samp. B Samp. C Samp. D (min) of cooked udon used micro-
600 0.701 0.442  0.270  0.167 ;Zf:;égY;? =30, 60. 120. 180
240 - MM 006 P=240 W (W:GO’ 180 g), P= 1?(;
180 —  0mz —  0.0471 = (W=60, 180 g), P=

W(W=60,180g), 0, @, A, A, O,
vV, a8, v
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Studies on Simple Convenient Microwave Heated Drying
Instrument and on Microwave Drying of Potato

Kiyoshi Kusora, Rentsu Ro, Yousuke Yamasuira,
Takashi Oxazaxi, Hironori Mocuizuki, Masayuki Kurokawa,
Kanichi Suzuki and Muneharu Esaka

Facully of Applied Biological Science, Hiroshima University,
Higashi-Hiroshima 724, Japan

In order to design various microwave heating apparatuses, it is necessary to measure
the transforming rate such as cooking, drying rates and so on, and establish the transform-
ing rate equation. In previous papers!?, we have studied th cooking-rate equation by
microwave heated cooking of potato slices. In this paper, we studied the drying-rate equa-
tion by microwave heated drying of potato and so on.

An electronic ranges have been used for measurement of the degree of drying of
foodstuffs. The drying sample was quickly taken out from the range in order to measure
the weight. Therefore, we designed in this study an improved instrument which the
weight-time relationship of sample can be obtained continuously on the recoder.

The values of the drying-rate of the potato and so on for air flow type drying could be
measurd by means of the experimental method consisted constant temperature sytem3-%,
However, the experiments for microwave heated drying must be studied by the temperature
unsteady-state system. The determintion method of the rate equation is more difficult than
the former one. The temperature of the sample can not be measured continuously, because
the thermocouple can not be treated in the electronic range. Therefore, we can not see the
report according to the drying-rate equation for microwave heated drying. In this paper,
we studied the drying-rate equation by using the simple empirical rate equations that have
been reported in a previous paperst?,





