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ABSTRACT

One of the main goals of the majority of cold chain operations is to decrease perishable post-
harvest losses. Another useful technique for lowering post-harvest loss is drying. Nevertheless,
the commercial drying methods currently in use require a lot of energy. High levels of
greenhouse gasses are released during operation. Drying applications could make use of low-
grade waste heat recovered from the refrigeration system's condenser. The technique involves
the efficient use of heat that is intermittently produced by a refrigeration system's condensing
unit with an external energy source of a solar collector that was used for drying during day as
a source of heat to the condenser heat. The system was tested using cassava and tomatoes under
various loading conditions, with performance assessed through temperature monitoring in both
chambers, moisture content of cassava, and economic evaluation. An average temperature of
13°C was maintained in the cooling chamber and for the drying chamber, a temperature of 32.0
°C was used for the drying process at night and a 50.3°C during day time with combined heat
from the solar collector and condenser heat. Results showed effective drying and cooling
performance, reduced energy demand, and promising economic indicators, including a
favourable net present value and internal rate of return. This proved to be a viable alternative

to the comparatively more energy-intensive industrial drying technologies in use today.
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1 CHAPTER ONE: INTRODUCTION

1.1 Background

In recent studies involving the use of refrigerators for waste heat recovery, (Srithar et al., 2018)
investigated energy recovery from a vapour compression refrigeration system using
humidification dehumidification desalination. The focus was on heat recovery for desalination.
(Lu et al,, 2019) investigated a novel hybrid refrigeration system for industrial waste heat
recovery. Most heat recovery studies aimed to use recovered heat for refrigeration or industrial
processes. Not much attention has been devoted to application of waste heat recovery for

domestic use, particularly using waste heat recovered within a household to serve another
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