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Chili Drying by Parabola Solar Collector Dryer
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Abstract

This research aimed to evaluate the chili drying by the parabola solar collector dryer. The dryer consist of
3 collectors each having an area of 80x120 cm’ made from galvanized steel sheet. The collectors were placed on
North-South direction having incline of 15° facing South. A black steel pipe of 8 cm diameter was installed along
the focus of the parabola collector in a series manner for hot air generation. 3 m’/s of hot air was blown into the
drying chamber of 100x60x75 cm’ diameter. Performances of the dryer were evaluated by evaporation rate of free
water testing and a 400g/batch of chili drying. The chili drying by the parabola solar collector dryer were
compared with the traditional sun drying at the experimental period of 10.00 am - 04.00 pm. The results showed
that the thermal efficiency of the developed dryer was 51% and specific moisture evaporation rate (SMER) of free
wate! KW . The lowest moisture of dried chili was 5.49 %db at 9.84 g/h of drying rate. The color

(AE*) of dry products obtained from the developed dryer and those of the traditional sun drying are not difference.

water was 0.098 kg

Advantages of the developed dryer lower the traditional sun drying were contaminating protection and a 1 day
shorten of drying period.
Keywords: drying, sunlight, chili, parabola
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Figure 1 Parabola solar collector dryer
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DR = My =My, (3)
t
where g, = Thermal efficiency of Solar collector (%)
SMER = Specific moisture evaporation rate (kg,,./kW+h)
DR = Drying rate (kg/h)
m = Average mass flow rate of air (kg/s)
m; = Weight before drying (kg)
m = Weight after drying (kg)
h, = Enthalpy of inlet air (kJ/kg)
.. = Enthalpy of outlet air (kJ/kg)
P, = Solar power (kW) (P_= Intensity of light (kW/m°) x collector area (m?))
t = Time in drying (h)
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Figure 3 Drying curve of chili from Solar dryer and natural sundrying
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Table 1 Color values of chili before and after drying

Initial samples Dried samples
Drying Methods AE*
L* a* b* L* a* b*
Chili dry by Solar dryer 30.48 23.15 27.24 24.75 11.86 15.66 17.16
Chili dry by natural sundry 31.27 2410 27.99 29.51 14.60 16.31 15.16

Remarks L* = Light-dark, a* = red-green, b* = yellow-blue in CIELAB color scales
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