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Heat and Mass Transfer Characteristics of Red-Pepper Powder
by Convection and Radiation Conditioning

EHot Sk
S. W. Kang H. K. Koh

ABSTRACT

Pepper is considered as one of main crops not only in the agricultural production but also in farmer’ s
income. Red-pepper is much consumed by Koreans everyday in the form of powder, but its processing
processes such as drying and grinding cause many problems. Consequently, it is required to improve
the quality of red-pepper powder for high dietary life.

This study was conducted to investigate the heat and mass transfer characteristics of red-pepper po-
wder by convection and radiation conditioning. Physical and thermal properties such as specific heat,
thermal conductivity and thermal diffusivity were also determined in terms of moisture content of the
powder.
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Table 1. List of experimental equipments and chemicals.

Item Remarks
Instrument Waters Model 501 HPLC (USA)
Detector Waters 484
Column u BONDAPARK

C18 LIQUID CHROMATOGRAPHY COLUMN

Mobile phase Methanol : Water(63 : 37, v/v)
Flow rate 1.3 m'/min.
Detector wavelength UV 280 nm
Dispensing medicine Capsaicin (98%, Sigma. Co.)

Dihydrocapsaicin (90%, Sigma. Co.)
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Table 2. Specification of color and color difference meter.

Item

Remarks

Color difference meter
Double-beam-color analyzer

Personal computer

Modet TC-1500MC
(TOKYO DENSHOKU CO.LTD, Japan)

C-5220 OPTICAL UNIT
(TOKYO DENSHOKU CO., LTD, Japan)

NEC PC-8801 mkII FR
PC-KD854(japan)
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. Air conditioner

. Motor and fan 8. Data acquisitor
. Heater and controller 9. Personal computer
. Drying chamber 10. Watt-hour meter

. Sieve tray
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. Infrared generator

Figure 1. Schematic diagram of experimental
apparatus for the drying test.

7. Temperature sensors

11. DC voltage controller
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Table 3. Specification of experimental equipment

Item

Remarks

Air conditioner

Experimental dryer

Vo.16-Refe Mitamure Riken(Japan)
Self-made

Drying chamber : 40cm X 40cm X 60cm

Personal computer
Subsidiary heater
& controller
Motor & fan

IBM-AT(Sambo/Korea)

Heater : 600 W

Controller : DDF-120 R/E(Jung Kyung inst.)
Motor : DC 100 W

Fan : Centrifugal type

Seramic infrared
heater

Watt-hour meter
Temperature sensor
Anemometer
Electric balance
Thermal conductivity
measuring unit

Heat flow sensor
Data acquisitor

Type & power : Panel, 500 W

220 V, single phase

Sensor . Thermocouple(T type)
Hot wire type

Accuracy - 0.01 gr

Kyoto Electronic(Japan)

Rated output 0.017 mV/(W/m")
PC-Aquisitor(Dianachart Inc. ! US.A)
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Table 4. Bulk density for various varieties of red pepper powder.(unit : kg/m’)

Size(mesh) Variety(province) Bulk density
Jeoktoma(Gyeongbook) 385.6
Coarse Geumtap{Gyeongbook) 363.1
(>20) Geumtap(Gangwon) 369.9
Gohyang(Gangwon) 365.4
Medium Jeoktoma(Gyeongbook) 4035
(20> >40) Gohyang(Gangwon) 384.0
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Figure 2. Temperature variation at each layer
when the heating temperatures are 50
€, 60C and 70C.(coarse powder)
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Figure 3. Temperature variation at each layer
when the heating temperatures are 50
€, 60C and 70C.(medium powder)
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