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Abstract 

This study is aimed at developing a box type solar cooker to be used in an industrialized area. The project has 
been critically evaluated from the local user's point of view. Important factors have been identified to analyse the 
design and performance of the solar cooker based on heat transfer analysis. A series of tests are carried to find out 
the effect of various parameters on efficiency. The material properties of the components like absortptivity and 
emissivity influence the efficiency of the solar cooker. The two figure of merit F1 and F2 have been obtained and the 
results are used for comparison with other design of box type solar cooker. The results obtained verified the 
acceptability of this model. Both F1 and F2 value increases with increase in the temperature of the collector. The 
effectiveness increases with the increase in the value of figure of merit.  
 
© 2017 Elsevier Ltd. All rights reserved. 
Keywords: Box Type Solar Cooker,Industrialized Area,Figures of Merit,Temperature 

 Selection and/or Peer-review under responsibility of 2nd International Conference on Solar Energy Photovoltaic 

 

 
* Corresponding author. Tel.: +91-94398-29975 
E-mail address: nayak.jayashree@gmail,com 
2214-7853 © 2017 Elsevier Ltd. All rights reserved. 
 Selection and/or Peer-review under responsibility of 2nd International Conference on Solar Energy Photovoltaic. 

http://www.sciencedirect.com/science/journal/22120173�
mailto:nayak.jayashree@gmail,com�


12566 Jayashree Nayak et al. / Materials Today: Proceedings 4 (2017) 12565–12570 

1. Introduction 

A solar cooker is a device which utilizes solar energy to cook food. Solar cookers can also be used for different 
operations like pasteurization and sterilization. There are different patterns of solar cookers in the world and they are 
continually improved by researchers and manufacturers based upon their need and applications. However, the solar 
cookers can broadly be classified into three main categories such as, solar panel cookers, solar box cookers and solar 
parabolic cookers. Solar cookers can mitigate the problem of scarcity of conventional fuel and energy crisis to some 
extent. Generally, a solar box cooker consists of an insulated box with a transparent glass cover and reflective 
surfaces to direct sunlight into the box. The inner part of the box is painted black most of the cases in order to 
increase  the sunlight absorption. Usually, four cooking vessels are placed inside the box [1]. 

History of solar cooking technology started with the invention of box-type solar cookers. The first solar box 
cooker was designed by a French–Swiss naturalist named Horace de Saussure in 1767. Especially in the twentieth 
century, this solar cooker type demonstrated a considerable development in terms of design and performance 
parameters [2]. A procedure for testing box type solar cooker and obtaining two figures of merit for their evaluation 
has been described by Mullick et al[3]. Mohamed Ali [4] experimentally determined the two factors of merits F1 and 
F2 in order to make comparison of the cooker against the other Indian designs. Ekechukwu [5] confirmed the first 
and second figures of merit as reliable design and performance rating criteria for solar cookers. Material and coating 
of the box cooker has a significant influence on figures of merit which requires optimization. 

Talcher (20.95°N 85.23°E) is one of the fastest growing industrial and mining complexes of the country. The city 
is surrounded by the coalfields and Mega power plants like National Thermal Power Corporation (NTPC) and 
Talcher Thermal Power Station (TTPS). Fertilizer Corporation of India (FCI), Heavy Water Plant are other 
industries which are situated here. In addition to these, a number of private industries make this an industrialized 
zone in Odisha, India. As this is situated in eastern zone of India, the climate of Talcher is classified as tropical. The 
average annual temperature is 27.0°C in Talcher. The variation in temperatures throughout the year is 13.2°C [6]. 
This present work is all about development of a box type solar cooker to be used in an industrialized area. Important 
factors have been identified to analyse the design and performance of the solar cooker based on heat transfer 
analysis. A series of tests are carried to find out the effect of various parameters on efficiency.  

  
Nomenclature 

A Aperture area 
C Heat capacity of water 
DNI Direct Normal Irradiation 
H Horizontal insolation (average) 
Hs Insolation on a horizontal surface (taken at time of stagnation) 
IST Indian Standard Time 
M Mass of water 
Ta Ambient air temperature  
TP Temperature of the absorber plate (stagnation) 
Tw1 water temperature at state 1 (initial) 
Tw2 water temperature at state 2 (final) 
t time 

 

2. Materials and method 

 The considered solar cooker [Fig.1] consists of a trapezoidal cavity made of aluminium (aperture area of 0.226 
m2) and filled with air inside the cavity. Plane glass at the top is provided to allow entry of solar radiation and 
minimize convective heat losses from the cavity. Outer cavity is enclosed with glass wool insulation to minimise 
convective and conduction heat loss. The bottom plate which is called absorber plate is selective coated to maximize 
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