
Kinetics of convective heat and mass transfer coefficient of green
chilli during open-sun and greenhouse drying

Dilip Jain�, D. Mridula, R.T. Patil, P. Barnwal, Ramesh Kumar

Central Institute of Post Harvest Engineering and Technology, PAU Campus, Ludhiana 141 004, India
Tel. þ911612308155, þ919478227725; Fax. þ911612302370; email: jaindilip25@rediffmail.com, jaindilip25@sify.com

Received 23 February 2009; accepted 30 May 2010

A B S T R A C T

The convective heat and mass transfer coefficient of green chilli has been investigated during
open-sun (natural convection) and greenhouse (forced convection) drying. Experiments on solar
drying of green chilli have been conducted after blanching in sodium hydroxide and sodium
chloride solutions. The hourly data were recorded for moisture evaporation, temperature of green
chilli and relative humidity of surrounding moist air. Heat transfer analysis is mainly dependent
on rate of moisture evaporation and temperature of chilli has been performed during drying pro-
cess. The average convective heat transfer coefficients evaluated for green chilli blanched in
sodium hydroxide and sodium chloride solutions were 3.9499 and 2.448 W m�2 K�1, respectively
during open sun drying; and 4.333 and 4.520 W m�2 K�1, respectively, during greenhouse drying.
The convective heat and mass transfer coefficient during drying has been analyzed as the function
of moisture content of green chilli and drying time. The logarithmic model has been developed to
predict the convictive heat and mass transfer coefficient with moisture content.
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1. Introduction

Chilli (capsicum) is one of the major spices and
extensively cultivated throughout the tropical Asia
and equatorial America for their edible pungent
fruits. India produces 11,85,500 tonnes of chilli from
7,37,500 hectare of land, and also exports of 81,500
tonnes [1]. The consumption of chilli is also very high
in India.

The time and stage of harvesting of chilli is gov-
erned by the purpose for which it is being used. The
fruits are harvested when they are fully developed at
green and the red ripe stage. The different stage of

ripeness also contributes to variation in color and
pungency level of fruit. The green chilli has more
Vitamin C and antioxidant properties and finds a dif-
ferent place for preparation of Indian recipes. There-
fore the solar drying of green chilli has been studied
for powder making.

Drying is a complex process of heat and mass
transfer. The removal of moisture takes place due to
difference in vapor pressure of the product and sur-
rounding. The desired vapor pressure difference might
be induced by applying heat energy to increase the
temperature of the product and to vaporize the moist-
ure present in the product through provision of latent
heat of vaporization. These parameters may be
employed under the controlled conditions of drying�Corresponding author
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