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Hot Air-Microwave Combination Drying of Chili
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ABSTRACT

This research was investigated the way to apply microwave power for hot air drying
system. The household microwave oven was modified to be a hot air-microwave combina-
tion dryer. The dryer was tested to evaluate the drying performance by using chili. Chili
samples were dried by hot air namely, hot air-microwave continuous drying, hot air-micro-
wave preheating drying, hot air-microwave finish drying, and hot air-microwave pulse drying
in the experimental dryer. Drying rate and energy consumption in term of specific moisture
evaporation rate (SMER) were compared. All of hot air-microwave combination methods
resulted in increased SMER and shortening of the drying time when compared with hot air
drying at the same drying air temperature. The hot air-microwave pulse drying was the
suitable method to apply microwave energy in conventional hot air drying of chili because it
had the shortest drying time and highest of SMER and product was not damaged by

microwave heating.
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Figure 1. Schematic diagram of hot air-
microwave dryer : (1) fan, (2) heating element,
(3) air duct, (4) microwave power control,

{5} chamber, (6) hot air temperature control

1. managaumamassulilasiow
\Dossuvinianaseuamenasey
Tulasiwifissdundosusieg §ed8 calori-
metric method (Khraisheh et al, 1997) Toe
TrhndufumganiundsrniluTaaiadei
waudmansadnoaldnsums (1)

MWabs = MCPAT (1)
At
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m = mass of water (kg).

Cp = specific heat of material
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AT = temperature rise in the water
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At =time (s)
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Figure 2. Drying curve of chili dried by

different microwave power levels
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Figure 3. Surface temperature of chili dried

by different microwave power levels
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Figure 4. Drying curve of chili dried by hot

air-microwave continuous drying
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Figure 5. Surface temperature of chili by

hot air-microwave continuous drying
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Figure 8. Surface temperature of chili
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Table 2. Drying rate (g/h) of chilies drying

Temp HA- HA- HA-
HA
(‘c) MWPre MWF MWPulse

50 313 521 5.75 8.02
60 575 743 8.28 11.03
70 748 839 1195 14.03

WaRansaueulseansniwnigd

WA 9¥iuT1 MIsuwigsaniausu

fulilasiowia 3 woy @ wuvandausuiu
Talasvanlusied (HA-MWPre) Luuansou
Jaufulalasilugeineg (HA-MWF) uas
wovanSouswivlulaswuuuiduztog (HA-
MWPUIse) 2:fiA18a9In1951meemay
(SMER) ganiinisauuviesisanioulies
agalfien (Table 3) Bnanadaefiuddng
MIaUUTT (Table 2) uazn1saLLIIBAN
Sousuiululasivuumnfugylis SMER
gogn warwuiniindsenlulasiaiuuy
Hughefigamgfinisauuks 50 5 &mnsa

WNTRsIMsTzmeieanaInwnleite 1.6 i

=

PosmIpULHIWINMBaNTauiguvnll 70 "o
e danlunsauasfigunda dedums
Twaseululasvaunmslunisauuie 2

Tlsendaridaalunssdunissuusials

Table 3. SMER (g/kWh) of chilies drying

Temp HA- HA- HA-
HA

(°c) MWPre MWF MWPulse

50 803 1431 16.08 2212
60 1141 1591 1837 2412
70 13.79 1521 2268 2562

SMER = Specific moisture evaporation rate
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Figure 9. Chilies after drying
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