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Utilisation of agro waste in the development of fired 
clay bricks – a review 

Arti M. Sorte*, Ajay N. Burile,  
Archana R. Chaudhari and  
Animeshchandra Haldar 
Priyadarshini Bhagwati College of Engineering, 
Harpur Nagar, Umred Road, 
Nagpur, 440024, Maharashtra, India 
Email: arti_1206@rediffmail.com 
Email: ajayburile@gmail.com 
Email: arcbce@gmail.com 
Email: animesh2477@gmail.com 
*Corresponding author 

Abstract: Bricks are one of the most basic building materials used in 
construction field. To overcome the environmental issues related to pollution 
and energy problems, it is necessary to find out alternative material to replace 
clay in brick development. It is also required to reuse and recycle the products 
at the end of their lives. Use of agricultural waste as an alternative raw material 
in the manufacturing of fired clay bricks is attracting attention due to 
sustainability issues. This paper reviews the investigations carried out by 
various researchers on the use of agricultural residue as a partial replacement in 
the manufacturing of fired clay bricks. This study also emphasises on the 
economical value of utilisation of agricultural waste into useful products. The 
basic aim of this study is to review the various possibilities of utilisation of 
waste materials for the production of fired clay bricks in particular. 

Keywords: agro bricks; agricultural waste; clay bricks; compressive strength; 
ecofriendly; fired bricks; oat husk; rice husk; sustainable; sugarcane bagasse 
ash. 

Reference to this paper should be made as follows: Sorte, A.M., Burile, A.N., 
Chaudhari, A.R. and Haldar, A. (2020) ‘Utilisation of agro waste in the 
development of fired clay bricks – a review’, Int. J. Environment and Waste 
Management, Vol. 26, No. 4, pp.531–550. 
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Design & Validation of Feeding Mechanism for Porous Raw 
Material: A Case Study in Chemical Processing Company 

1Department of Mechanical Engineering, Priyadarshini Bhagwati College of 
Engineering, Nagpur, Maharashtra, India. 

Arya Institute of Engineering Technology & 
Management, Jaipur, Rajasthan, India

Abstract. With the growing revolution in technology, quality is always being considered a major 
point of concern and developing countries like India where number of small and medium 
enterprises are working contributing for major part of employment, these quality concern need 
to be focussed. The present work involves the case study which has been conducted in one of 
small scale industry dealing with chemical processing, in Nagpur. The objective is to find out 
the solution for one of the problem discussed by production manager of the company. The 
problem is related to feeding of raw material into the processing plant which have been done 
manually and cause of quality issue and serious work hazard  So we have suggested a design of 
setup of feeding mechanism for pouring the raw material. While designing, first the survey has 
been conducted where it was found that different types of hoppers are available in market based 
in different size and shape. The hopper which we supposed to design should fulfil the requirement 
of the manager and all the technicalities. In order to do so we have studies number of design 
parameter and formulate the design procedure for each and every aspect right from calculation 
of mass flow rate, hopper angle, exit rate, wall friction angle, design of bevel gear, different force 
acting on hopper surface. The design of the hopper and the complete setup for the pouring resin 
is carried out by considering only porous raw material. So, comprehensive approach for 
designing the hopper as a solution have been done and proposed to company. Similarly the design 
is being validated using ANSYS software package. 

1. Introduction 
The case company named, RSA Industries Pvt. Ltd. Is located in, M.I.D.C. Hingna industrial estate, 
Nagpur-440028, who deals with production of chemicals used in textile industries. The products are 
water soluble polyester resin, carboxylate polyester resin for powder paint, low molecular weight water 
soluble polyesters and fatty acid esters and surfactant formulations. The company is having total 
70+employees including R&D team, having turnover of 36 crores per annum. As discussed with 
production manager the company presently facing with the issue of increased work processing time and 
work hazard for which, as a solution the company want a well-designed hopper for pouring the resin 
into the processing plant of chemical i.e chemical reactor. 
Designing a hopper involve number of decision parameter right from material properties to peat, rock, 
flour no matter which material you process, the proposed hopper should move it to the feeder at 
required flow rate with maintaining the quality of same. 
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