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Cassava (Manihot esculenta) remains a key staple crop in Nigeria, yet its post-harvest 

processing continues to face inefficiencies due to manual methods. This study aimed to design, 

fabricate, and evaluate the performance of a cassava mash pulverizing-cum-sieving machine 

to address issues of human drudgery, low throughput, and contamination. The machine 

comprises a hopper, pulverizing chamber, rotary sieve, electric motor, and support frame. 

Operational testing was carried out at three speeds: 400, 500, and 600 rpm. Results indicated 

improved sifting efficiency and capacity, with design parameters tailored for durability, 

portability, and simplicity. This dual-purpose machine demonstrates potential for local cassava 

processors in Nigeria to enhance productivity and product quality. 

KEYWORDS 

Cassava, machine design, performance 

evaluation, pulverizing, sieving 

CORRESPONDENCE 

Oladimeji A. O. 

E-mail: azeeztreasure@gmail.com   

INTRODUCTION 

Cassava serves as a major source of carbohydrates in most 

developing nations and is particularly vital in Nigeria, the world's 

leading producer (Olaniran & Adeleke, 2018). Traditional 

processing methods involving tools like grinding stones and 

pestles are labor-intensive and often unhygienic (Adetunji et al. 

2013). Mechanization, through tools such as graters, sifters, and 

fryers, has been increasingly adopted to address these 

shortcomings (Adetunji and A.H. Quadri 2011). Cassava mash 

sieving is particularly crucial in the production of gari, a widely 

consumed cassava product across West Africa. (Kudabo, 

Onipede, and Adegbenro 2012; Sanni, Ogunsina, and Oladigbo 

2008). However, the high cost and limited availability of 

imported machinery hinder adoption among small-scale 

processors. This study presents the design and performance 

evaluation of a cost-effective, locally fabricated cassava mash 

pulverizing-cum-sieving machine. 

 

 

Problem statement 

Manual processing of cassava mash poses multiple challenges 

including human fatigue, time inefficiency, contamination, and 

poor product quality. Imported machines are often financially 

inaccessible. A locally developed dual-function pulverizing-cum-

sieving machine would mitigate these issues, facilitate learning 

among students, support institutional research, and contribute 

to Nigeria's cassava industry. 

 

Objectives 

The primary objective is to develop a cassava mash pulverizing-

cum-sieving machine. Specific goals include: Designing the 

machine components, Fabricate the machine and to Evaluate its 

performance based on sifting capacity and efficiency. 

 

Literature review 

Several researchers have examined cassava processing 

equipment. (Mohammed et al. 2015) developed a pedal-

powered pulverizing-sieving machine with moderate efficiency 
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but low output. (Oladipo et al. 2016) designed a reciprocating 

sifter operating at 2400 rpm, yielding a 95.77% recovery rate. 

Agbetoye and Oyedele (2007) reported only 48.6% efficiency 

using a rotary sieve. Adejumo and Ola (2010) found that sifting 

efficiency decreased with increased load in a combined post-

grinder. (Tambari et al. 2015) observed a 75% efficiency in a 

reciprocating sieving machine, while (Adetunji et al. 2013) 

achieved 92% in their improved sifter. These findings underline 

the need for more efficient, low-cost dual-purpose machines. 

 

METHODS 

Machine description 

The machine comprises a trapezoidal stainless-steel hopper, 

60x60 mm angle iron frame, pillow bearings, galvanized sieve, 

and dual belt system for transmitting motion. The electric motor 

drives the pulverizing chamber and sieving unit. 

 

Operation principle 

Cassava mash is fed through the hopper into the pulverizing unit, 

where beaters break it into finer particles. The mash then enters 

the rotary sieving drum, and the sieved product is collected from 

a lower tray, while chaff exits through a separate outlet. 

 

Design considerations 

The machine design emphasized minimal power requirement, 

rigidity, durability, simplicity, and portability. Bearing alignment 

and frame stability were considered to minimize vibration. 

 

Design calculations 

Power Requirement: As given by (Hall, Holowenko, and Laughlen 

1982), the power required depends on shaft speed and load. 

Hopper Capacity: Inclination angle calculated using Bucklin et al. 

(2003): α = tan⁻¹ µ 

Belt Design: Based on Indian Standard Code (IS 2494-1974), with 

equations for belt length and wrap angles (Sadhu, 2004; Hannah 

& Stephen, 2004). 

Shaft Design: Shaft diameter and speed were calculated using 

(Khurmi and Gupta 2005; Mathew, Hoseney, and Faubion 1999). 

 

Performance evaluation 

The machine was tested at three speeds: 400, 500, and 600 rpm. 

For each test, the mass of cassava mash processed, time taken, 

and residue weight were recorded. Performance metrics 

include: 

Sifting Capacity (SC): SC = m / t 

Sifting Efficiency (SE): SE = (m - c) / m, where m is the mass of 

mash and c is the residue. 

 

 

RESULTS AND DISCUSSION 
 

The fabricated machine demonstrated satisfactory 

performance. Across all speeds tested, the sieving unit 

effectively separated fine mash from chaff. The highest 

efficiency was observed at 500 rpm, balancing speed and 

product integrity. These results align with the findings of 

(Adetunji et al. 2013; Oladipo et al. 2016), affirming that optimal 

machine speed and loading can significantly enhance sifting 

efficiency. 

 

CONCLUSION  

The cassava mash pulverizing-cum-sieving machine provides a 

viable solution to the challenges in cassava processing. It is 

efficient, durable, and suitable for local use in research and 

commercial settings. Its deployment can reduce processing time, 

human labor, and improve product quality, thereby contributing 

to the growth of Nigeria's cassava value chain. 
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APPENDIX 

 

 
Figure 1. Isometric drawing of the proposed machine 
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Figure 2. Orthographic drawing of the proposed machine 

 

 
Figure 3. Exploded view drawing of the proposed machine 

 

 

 

 


