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Design and Experiments of Rotating Tray Microwave Vacuum Dryer
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2. College of Biological System Engineering, Washington State University, Pullman WA 99163, USA)

Abstract; A rotating tray microwave vacuum ( RTMV) dryer was designed to solve the problems of
uneven heating of materials, difficult control of hot spots and poor dried quality. The machine was
composed of drying box, control system, vacuum system, transmission system, water circulation system
and heating system. In order to make the material heating uniformly, the main axis with five evenly
distributed rotating bracket was placed into the microwave vacuum drying chamber and driven by a
stepper motor. During the drying process, the material was rotated constantly around the main axis with a
horizontal level. The vacuum system can remove the moisture evaporated from the material in time during
the vacuuming process. The combination of dryer and water circulation system ensured the normal
operation of vacuum pump, so as to maintain the vacuum pressure of drying chamber consistently. The
control system can be divided into five modules: the main control, A/D conversion, expansion, output
control and display screen. The system took the P89VS51RD2FN chip as the core to control the
coordination of each module, which can adjust the drying pressure in the drying room between vacuum
and normal pressure precisely. The papaya was used as the material for the performance test and
compared with the traditional microwave drying method. The results showed that the carrying capacity of
the dryer was increased by 80% compared with the latter. And the drying time was shortened by 43. 8%
at the same time. The unit energy consumption of papaya slices treated by RTMV dryer was about 29. 8%
lower than that by the conventional way. And the dehydration uniformity reached up to 97% with
consistent color distribution between inner and outer of the dried sample, showing good drying uniformity
of RTMV drying technology. The designed dryer ensured the uniform heating of materials, improved the
drying efficiency and guaranteed the drying quality of materials, which provided a reference for the
subsequent application.
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Fig.1 Appearance and internal structure diagrams of

rotating tray microwave vacuum dryer
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Fig.2 Schematic of vacuum and atmospheric pressure

circulation
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Fig.7 Drying rate curves of papaya by different
drying methods

HIIET 7 0 LA 3 B [A] 08 07 30 1 4
T R AR S B I S T R A X T RE S T
ATKE 0 32 2 i ROk 20 0 BCRE fhlo Hep, folint
FS T 10 B KT 1 3 R Al 35 0.26 g/ (g - min)
FH BB R A% S Bl T B o IR T T 3.3
A 12 A B R OR B, KT 1R 19 P 3 T M
KN 0.0025 ¢/ (g-min), f& 4 i ¥ T B 4
0.067 g/ (g-min) , Jig # +& £ X B o 2 =5 T 1% 0
0. 12 g/ (g-min) , H 8 A A L AL GERUN T 4
T2 79% 3% Al gt iy T o B b el 2 =S
i 1 22 YAl B =S R 3 T 2 S oK R R SR
ey, FECT R E N E DAL, R T Yk RS
THRRIRET R IR ) 25, B2 TR 3 AR R B KB 1, K
111 52 R 1 G R



%5 1

AR 2 e AR R K = TR LSBT 5145 375

3.3.2 fg
R T 5 150 2 B, 15 30 3 R RAE PR A [A) 1
F 07 ST B TR REFE XS LR 1 s .
F1 BERRNEABFRAXTREIL
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Tab.2 Effects of different drying technologies on color
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