
1.    INTRODUCTION

1

Journal of Agricultural Mechanization; Volume 1, November, 2021

manuelaolu2016@gmail.com

1.� INTRODUCTION
Greenhouse cultivation is a new alternative 
technology for agricultural practices which is 
currently being used to enhance production 
under normal and adverse climatic condition 
other than usual traditional methods of 
agricultural practices which is being impeded 
by climatic changes. Presently, the cultivable 
area is decreasing rapidly due to urbanization, 
encroachment of nomadic farming and 
infrastructural development taking place on 
agricultural lands (Castilla, 2000). This 
however leads to a need for adopting an 
improved and a new alternative technology 
that can guarantee increasing productivity at 
higher rate to mitigate the effect of food 
shortages experienced as a result of the 
challenges faced in agricultural production.

The use of greenhouse techology in vegetable 
production is gradually taking a welcoming 

development among peasant farmers in 
Nigeria. This technology, although with 
initial investment on a high side, its proper 
management would in no doubt yield a high 
dividend for recovering its initial cost in little 
or no time. According to Nalliah et al. (2009), 
the investment on greenhouse technology has 
strenghtened food security by promoting 
sustainable crop production intensification, 
which aims at producing more from the same 
area of land while conserving resources and 
r e d u c i n g  n e g a t i v e  i m p a c t s  o n  t h e 
environment. With the availability of 
adequate irrigation system such as sprinkler 
and trickle irrigation system, agricultural 
production would be increased to guarantee 
food production all year round for the fast 
growing population (Nalliah et al., 2009).



Fig. 2. The cultivated greenhouse
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Variable Symbol Dimension 
Fluid viscosity 
Velocity of flow 
Acc. due to gravity 
Length of hose 
Diameter of hose 
Height of water  
System discharge 
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 Qs l  d h g µ v 

M  3 1 1 1  1 -1  1 

kg  0 0 0 0  0 1  0 

S -1 0 0 0 -2 -1 -1 

 

A matrix B Matrix 
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A
adjA

 Qs l  d h g µ v 

m   3 1 1 1  1 -1 1 

kg   0 0 0 0  0  1 0 

s  -1 0 0 0 -2 -1 -1 

π1    1 0 0 0 5/3  0 -7/3 

π2    0 1 0 0 1/3  0 -2/3 

π3    0 0 1 0 1/3  0 -2/3 

π4    0 0 0 1 1/3  0 -2/3 

 

M atrix A M atrix B 

M atrix C M atrix D 

π =                     (4)                            1  
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 π =                     (6)   3 
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This is possible by using dimensional analysis 
to obtain a functional relationship between 
the variables and the Pi terms.

From the relation π  = f(π , π , π ).  The 1 2 3 4

functional relationship can be expressed as:
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For simplicity, this relation is minimized by 
relating π  and π  to form π . 3  4  34

π  =                    (9) 34 h
d

2.9 Solution Analysis
The three Pi terms used in the model 
formulations are π , π and π  are relating as 1 2 34

π  = f (π , π )                      (10)  1  2  34

The relationship existing in the determined 
function is hereby expressed as follows:
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For simplicity, matrix D is chosen to be a unit 
matrix of order four and treated as an identity 
matrix with products of variables of prescribed 
dimensions as (π)pi value. 

Table 3. Structure of the dimensional set 
developed for Matrices A, B, C and D
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where, the expression in parentheses 
is a Froude number, Fr.
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( Q s)p  (Ɩ /s)  (Qs)p-(Qs) (Qs)m     (Ɩ /s)  (Qs)m-(Qs) [(Q s)p-(Qs)  ][(Q s)m-(Qs) ]  

1.841  
0.71  

2.68 x 10 -3 

9.371  
0.7169  

2.79 x 10 -3 

5.364 x 10 -2 
2.932 x 10 -2 
2.443 x 10 -4 

5.09 x 10 -2 
-2.662 x 10 -2 

2.436 x 10 -3 

0.4769  

-0.01908  
6.796 x 10 -6 
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Also by considering the hypothesis that a = α0
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Table 5. Predicted and Measured System         
      Discharge [(Q ) and (Q ) ]s p  s m
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Table 6. Analysis of adequate of fit at different 
significant level
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