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Abstract 

Belt conveyors transport materials in mining, manufacturing, and logistics. They deliver large products great 

distances cheaply. Changeable loading during start-up, halt, and operation causes belt strain, affecting 

performance and reliability. An unmanaged belt stretch can misalign, impair efficiency, and prematurely 

deteriorate, increasing operational expenses and downtime. This study is important because it covers 

medium-duty belt conveyor belt stretch under transient dynamics. We used dimensional analysis and the 

Buckingham π theorem to create a mathematical model to analyze the complicated interplay between belt 

stretch components. The dimensionless study includes belt tension, material properties, load distribution, and 

operational circumstances. This research aims to create a credible mathematical model for belt stretch 

predictions in transitory scenarios and optimize it for commercial use. Experimental and simulation results 

supported the model's belt stretch forecast. Belt stretch sensitivity to dimensionless groups recommends 

operational parameter changes to avoid issues. This study affects medium-duty belt conveyor design and 

maintenance. The optimized model helps engineers anticipate and reduce belt stretch, boosting conveyor 

reliability and lowering maintenance costs. Theory and practice are combined in this study to improve 

conveyor system technology and industry sustainability. 

Keywords: Dimensional Analysis, Belt Conveyor Dynamics, Buckingham π Theorem Mechanical Properties, 

Field Data Analysis 

1. Introduction 

Medium-duty belt conveyors transport bulk 

materials and goods across large distances in 

modern industry[1]. These moderate-load 

conveyors are utilized in manufacturing, mining, 

agriculture, and logistics. They move grain, coal, 

aggregates, and packaged goods efficiently, 

streamlining industrial and supply networks[2]. 

Medium-duty belt conveyors use motorized 

pulleys and rollers to maintain a continuous belt 

loop. The motor powers the conveyor belt, gravity 

pulls on the material, and friction between the belt 

and rollers[3]. These forces control belt speed, 

tension, and load capacity. Transient dynamics—

start-up, acceleration, deceleration, and braking—

complicate conveyor operations. Dynamic forces 

stretch and contract the belt throughout these 

phases[4]. Belt stretch can cause misalignment, 

slippage, uneven load distribution, and belt and 

system component damage if not maintained[5]. 

Although it is vital for the functioning of medium-

duty belt conveyors to be able to predict and 

control belt stretch, there are a number of hurdles 

that must be overcome as shown in figure 1. Belt 

stretch is influenced by a wide range of 

parameters, such as the characteristics of the 

material, such as its elasticity and tensile strength, 

the distribution of the load, the tension of the belt, 

and the design of the system[6]. Because of the 

dynamic nature of the interactions between these 

components, particularly during the start-up and 

braking processes, it is challenging to develop 

predictive models[7].  
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Figure 1. Belt Stretch Prediction and Conveyor 

Performance Challenges 

Conveyor systems also work in environments 

where temperature, humidity, and load types are 

subject to change[8–10]. This not only influences 

the behavior of the belts but also increases the 

amount of stretch that occurs during dynamic 

conditions[11]. Conveyor dynamics models that 

are currently in use frequently use superficial 

assumptions that fail to adequately characterize 

the belt's transient and non-linear behavior under 

real-world settings[12]. Consequently, these 

models provide erroneous projections and poor 

performance. Uncontrolled belt stretch can reduce 

energy efficiency, raise maintenance costs, and 

shorten equipment lifespans[13]. Belt stretch can 

also affect conveyor safety, especially in high-

stress industrial applications. More thorough 

modeling and control systems are 

needed[14].When managing belt stretch 

complexity in medium-duty conveyors, 

mathematical modeling works well. Formulating 

equations that explain system behavior in various 

contexts allows prediction and mitigation of 

transient dynamics[15]. For belt stretch 

parameters and their correlations, dimensional 

analysis is a systematic methodology[16]. The 

Buckingham π theorem is a crucial tool in 

dimensional analysis, simplifying complex systems 

by reducing them to dimensionless groups[17]. 

These groups, which represent the system's most 

critical properties, allow engineers to generalize 

their findings across many scales and 

configurations, which is a major benefit[18]. This 

work uses dimensional analysis to belt stretch to 

create a conveyor system model that accurately 

represents its underlying dynamics[19]. Both 

material properties and conveyor system 

operation will be considered during model 

creation[20–22]. Dimensional analysis also 

simplifies conveyor optimization by detecting belt 

stretch-affecting features. This defines important 

factors[23]. Since this information is available, 

specific changes to the system's design and 

operational settings can improve its dependability 

and efficiency[24].Dimensional analysis, especially 

the Buckingham π theorem, offers a valid 

framework for belt conveyor dynamics and 

stretch. To simplify complex physical systems, the 

Buckingham π theorem reduces variables to 

dimensionless groups that show their behavior. 

This method can explain crucial parameter 

interactions and generalize system configuration 

models.Buckingham π theorem covers belt stretch 

factors, including tension, elasticity, load 

distribution, and environmental conditions. 

Deriving dimensionless groups from the theorem 

allows systematic study of these elements' 

transitory behavior. This method uses empirical 

observations and theoretical modeling to make 

more accurate and useful predictions. 

Due to its importance in material handling across 

industries, belt conveyor dynamics research 

continues[25]. Stable-state operations, belt 

tension, power requirements, and load 

distribution were early research topics. Transient 

dynamics' impact on belt performance during 

start-up, acceleration, deceleration, and braking 

become apparent over time. Studying belt 

elasticity, material properties, and load changes on 

conveyor performance has helped explain belt 

stretch and its operational implications[26].Several 

research have addressed belt stretch analysis and 

operating aspects such belt tension, speed, and 

load distribution. Dynamic forces produce belt 

elongation, misalignment, slippage, and wear, 

according to empirical and computer models. 

These investigations exposed conveyor belt 

behavior, but oversimplifying real-world 

circumstances impeded them. 
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Even with progress, conveyor dynamics research 

has several holes. Current models rarely predict 

belt stretch under transitory situations, especially 

when many variables interact non-linearly. Little is 

known about how environment and material 

affect belt behavior[27]. Generalized models that 

work across conveyor configurations without 

recalibration are needed.Using dimensional 

analysis and the Buckingham π theorem, this 

paper develops a comprehensive belt stretch 

mathematical model to address these limitations. 

Important conveyor dynamics features, transient 

behaviors, and a scalable framework for real-world 

applications are included in the research. This 

study combines theory and practice to improve 

medium-duty belt conveyor reliability and 

efficiency. 

In order to precisely predict the stretch of 

medium-duty conveyor belts during transient 

dynamics, the objective of this research is to 

develop and perfect a mathematical model by 

means of optimization. This method helps 

engineers build and operate conveyor systems by 

bridging theoretical and practical knowledge. This 

research can improve conveyor efficiency by 

properly forecasting and limiting belt stretch, 

enhancing energy efficiency and dependability. 

Model insights can also reduce conveyor 

component wear and tear, saving money on 

maintenance and extending equipment life. This 

study optimizes conveyor performance to reduce 

industrial energy and material waste. This study 

introduces dimensional analysis and the 

Buckingham π theorem to improve conveyor 

dynamics and handle belt stretch difficulties. This 

research provides business solutions and deepens 

scientific understanding of transient dynamics in 

material handling systems. This research also lays 

the framework for the progress of conveyor 

system design. 

2. Methodology 

2.1 Field Data based Experimentation 

The movement of coal from one processing area to 

another in coal handling plants is accomplished via 

belt conveyors [28]. For the purpose of loading 

coal onto the conveyor, automated coal hoppers 

or conveyor belt loaders are utilized [29]. The coal 

is moved further along the conveyor system, which 

is driven by motorized pulleys, after it has been 

loaded. The conveyor belt is supported and guided 

by idler rollers, which prevents the belt from 

drooping [30]. Using belt cleaners helps to 

maintain efficiency and prevent clogs by removing 

excess coal and debris from the surface of the belt 

[31]. A conveyor control system is responsible for 

regulating the speed of the belt. It was the 

purpose of the tour to the Khaperkheda thermal 

power station to locate belt conveyors that had 

different geometrical proportions but had the 

same capacity for carrying weight. In addition, to 

collect information on the belt conveyor, such as 

the head pulley, the snub pulley, the carrying 

idlers, the returning idlers, the length of the belt, 

the width of the belt, the belt take up load, the 

inclination, the size of the apron, the belt material, 

the density, the motor speed, the gear box speed 

ratio, the coupling. A selection of the belt 

conveyor characteristics of the 210 Mw coal 

handling plant are displayed there in Figure 2. 

 

Figure 2. Specifications of belt conveyor 

2.1. Dimensional Analysis 

The first thing that needs to be done in this 

investigation is to determine the controlling 

parameters that have an effect on belt stretch in 

medium-duty belt conveyor machinery. The 

phenomenon of belt stretch is a consequence of 

the dynamic interactions that take place between 

physical and operational elements during 

transitory phases such as starting up and stopping. 

The following are the primary input parameter 
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considerations:Width of Belt, Length of Belt, 

Weight of belt, Thickness of belt,  Density of belt, 

Power required to drive the pulley, Velocity of 

belt, Angular velocity of belt, Tonnage capacity of 

belt, Acceleration due to gravity, Total Resistance 

of belt, Lift of conveying material, Ration of No of 

carrying idlers to return idlers, Spacing between 

return idlers, Total Moment of Inertia of belt 

Conveyor System Referred to Motor, Angle of 

Inclination of belt (Before bend pulley), Angle of 

Inclination of belt (After bend pulley), Spacing 

between carrying idlers, Take up weight of take up 

pulley, Belt angular wrap to pulley, Belt tension on 

tight side, Belt tension on slack side and Time. The 

output parameter considered for the study is Belt 

Stretch. 

Dimensional analysis simplifies belt stretch 

interactions into dimensionless groupings. To do 

this, use the determined parameters[32]. To do 

this, the Buckingham π theorem is used. According 

to this theorem, a physical system with n variables 

and m fundamental dimensions (mass, length, and 

time) can be reduced to n−m independent 

dimensionless groups[33]. In belt stretch, mass 

(M), length (L), and time (T) are important.First, 

find the dimensional formula for each 

parameter[34]. Certain dimensional formulas 

create independent dimensionless groups that can 

represent the system[35]. After that, each group is 

studied to see how it represents forces, material 

characteristics, and operational dynamics that 

affect belt stretch parameters[36].This 

dimensional reduction simplifies the problem and 

provides a generic foundation for belt stretch 

analysis in various contexts. Because it clearly 

represents system behavior, it simplifies modeling 

and allows practical use across a variety of 

conveyor designs.All of the variables that are used 

in this investigation are presented in Table 1. 

Table 1.Various variable considered in current 

studyand their dimensions  

Symbo

l 

Description 

of variable  

Dimension

s 

Variable 

type 

S 
Belt Stretch 

(m) 
M0L1T0 θ0 Dependent 

b 
Width of 

Belt(m) 
M0L1T0 θ0 

Independen

t 

Cp 

Spacing 

between 

carrying 

idlers(m) 

M1L1T0 θ0 

CI 

Spacing 

between 

return 

idlers(m) 

M1L1T0 θ0 

g 

Acceleratio

n due to 

gravity 

(m/s2) 

M0L1T-2 θ0 

H 

Lift of 

conveying 

material 

(m) 

M0L1T0 θ0 

I’EQ 

Total 

Moment of 

Inertia of 

belt 

Conveyor 

System 

Referred to 

Motor (Kg-

m2) 

M1L2T0 θ0 

Lb 
Length of 

Belt(m) 
M0L1T0 θ0 

N 

Ration of 

No of 

carrying 

idlers to 

return 

idlers 

M0L0T0 θ0 

P 

Power 

required to 

drive the 

pulley 

M1L2T-3 θ0 

Q 

Tonnage 

capacity of 

belt (Kg/s) 

M1L0T-1 θ0 

RE 

Total 

Resistance 

of belt(N) 

M1L1T-2 θ0 

T Time (sec) M0L0T1 θ0 
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t 
Thickness 

of belt(m) 
M0L1T0 θ0 

v 
Velocity of 

belt (m/s) 
M0L1T-1 θ0 

Wb 
Weight of 

belt(N) 
M1L1T-2 θ0 

Wtp 

Take up 

weight of 

take up 

pulley(N) 

M1L1T-2 θ0 

ω 

Angular 

velocity of 

belt (rad/s) 

M0L0T-1 θ0 

ρ 
Density of 

belt (Kg/m3) 
M1L-3T0 θ0 

θ 

Belt angular 

wrap to 

pulley (rad) 

M0L0T0 θ0 

α1 

Angle of 

Inclination 

of belt 

(Before 

bend 

pulley)(rad) 

M0L0T0 θ0 

α2 

Angle of 

Inclination 

of belt 

(After bend 

pulley)(rad) 

M0L0T0 θ0 

 

2.2. Development of the Mathematical Model 

The next phase is a dimensionless group 

mathematical model from dimensional 

analysis[37]. This model has assumptions and 

boundary limitations to ensure relevance and 

applicability[38]. Assuming the belt material is 

elastic within its operating limits allows predicted 

tension deformation. Unless otherwise stated, 

weight dynamics are simplified by assuming 

uniform belt load distribution[39]. To analyze 

transient dynamic behavior, environmental 

conditions like temperature, which impact belt 

material properties, are constant during short time 

periods. Using linear frictional forces at the rollers 

and belt tension, operation resistance forces can 

be easily modeled. Belt stretch transient dynamics 

mathematical equations are designed around 

these assumptions to balance model soundness 

and computing feasibility[40]. The belt stretch of a 

coal conveying using belt conveyor can be 

expressed as follows: 

S = f (Lb, b, t, Wb ,E, P, v, ω, Q, g, RE, H, I’EQ, N, C1, C2, 

α1, α2, Wtp, T1, T2, θ,t)              (1) 

In order to generate Pi Terms, each and every 

remaining parameter is utilized. A list of the Pi 

Terms for independent parameters is presented in 

Table 2. 

Table 2.Independent parameters (Pi Terms) 

S.N 
Description of 
Variables 

Group of terms 

1 
Geometric 
variables of belt 

𝜋4 = (
(𝑏)

7
2(𝑔)

3
2ρ

𝑃
); 𝜋3 =

(
𝑊𝑏√𝑏×𝑔

𝑃
);𝜋2 = (

𝑡

𝑏
);𝜋1 =

(
𝐿𝑏

𝑏
) 

2 
Power rating 
and speed 

𝜋7 = (
𝑏.𝑔.𝑄

𝑃
); 𝜋6 =

(√
𝑏

𝑔
𝜔);𝜋5 = (

𝑣

√𝑏×𝑔
) 

3 Lift 𝜋9 = (
𝐻

𝑏
)  

4 
Resistance of 
belt 

𝜋8 = (
𝑅𝐸√𝑏×𝑔

𝑃
)  

5 
Idlers 
Geometric 
variables  

𝜋13 = (
𝐶𝐼

𝑏
); 𝜋12 =

(
𝐶𝑝

𝑏
);𝜋11 = (𝑁);𝜋10 =

(
𝑔
3
2𝐼′𝐸𝑄

𝑏
3
2.𝑃

) 

6 Pulleyvariables 

𝜋17 = (𝜃); 𝜋16 =

(
𝑊𝑡𝑜√𝑏×𝑔

𝑃
);𝜋15 =

(𝛼2);𝜋14 = (𝛼1) 

7 
Belt 
Tensionvariables 

𝜋19 = (
𝑇2√𝑏×𝑔

𝑃
); 𝜋18 =

(
𝑇1√𝑏×𝑔

𝑃
) 

8 
Elongation 
timevariables 

𝜋20 = (√
𝑔

𝑏
𝑡) 

9 

Belt Stretch  (S) 
(Dependent or 
Response 
Variable) 

𝜋01 = (
𝑆

𝑏
) 
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2.3Independent VariablesReduction 

Many simple methods can simplify an 

operational plan test without compromising 

control or generality[41]. Most popular and 

spectacular is dimensional analysis[42]. 

Dimensional analysis stacked experimental 

variables. Fluid mechanics and thermal 

engineering benefited from this device. Most 

noteworthy experiments in these places were 

coordinated with its help[43].This idea improves 

modern experiment efficiency and length. This 

mathematical state is scientifically defined by the 

focussed model. Applying Buckingham's π theorem 

yields this result [44]. The theorem states that the 

number of π terms in a system with n independent 

variables is (n-4) times the primary dimensions (L, 

M, T). The π terms yield a dimensionless number 

showing a π term.  

The Dependent Variable and the Independent 

Variable in Their Final Relationships for  

Belt Stretch (S)  

(π01) = f{(π1) to (π8)}  (2) 

[
𝑆

𝑏
] =

𝑓1{[
𝑣.𝜔.𝑏.𝑄

𝑃
] [
𝐿𝑏.𝑡.𝑊𝑏.𝑏.𝑔.𝜌

𝑃2
] [
𝐻

𝑏
] [
𝑅𝐸√𝑏×𝑔

𝑃
] [(

𝑊𝑡𝑜√𝑏×𝑔

𝑃
) (𝛼1)(𝛼2)(𝜃)] [(

𝑇1.𝑇2.𝑏.𝑔

𝑃2
)] [√

𝑔

𝑏
𝑡] [(

𝑔
3
2𝐼′𝐸𝑄

𝑏
7
2.𝑃

) (𝑁)(𝐶𝑝)(𝐶𝐼)]}

     

    (3) 

By substituting values of individual 

variables in independent and dependent π term 

and using Rayleigh’s method, we get following 

correlation.  

𝛑𝟎𝟏 = [
𝑺

𝒃
] = 𝟏𝟔𝟖𝟎𝟕𝟑𝟕𝟗𝟐𝟓. 𝟕𝟎𝟖 ×

{
 
 
 

 
 
 [

𝒗.𝝎.𝒃.𝑸

𝑷
]
𝟎.𝟏𝟑𝟖𝟒

[
𝑳𝒃.𝒕.𝑾𝒃.𝒃.𝒈.𝝆

𝑷𝟐
]
−𝟔.𝟎𝟑𝟏𝟒

[
𝑹𝑬√𝒃×𝒈

𝑷
]
𝟏𝟎.𝟎𝟎𝟓𝟕

[(
𝒈
𝟑
𝟐𝑰′𝑬𝑸

𝒃
𝟕
𝟐.𝑷

) (𝑵)(𝑪𝒑)(𝑪𝑰)]

𝟑.𝟔𝟓𝟎𝟖

[
𝑯

𝒃
]
−𝟑.𝟐𝟕𝟓𝟕

[(
𝑾𝒕𝒐√𝒃×𝒈

𝑷
) (𝜶𝟏)(𝜶𝟐)(𝜽)]

−𝟏.𝟕𝟒𝟑𝟒

[√
𝒈

𝒃
𝒕]
−𝟎.𝟏𝟏𝟓𝟕

[(
𝑻𝟏.𝑻𝟐.𝒃.𝒈

𝑷𝟐
)]
𝟎.𝟎𝟎𝟎𝟓

}
 
 
 

 
 
 

   (4) 

3. Result and Discussion 

3.1 Analysis from indices of the models of 

multiple regression model 

The key results that are shown below appear 

to be supported by the model equation and figure 

3 that were presented earlier. 

. 

Figure 3:  Dependent Pi term- 01ModelIndices  

Among the terms in Π 01, the term 𝜋 7 holds the 

lowest position, as its absolute index is 0.0005. 

This indicates that it is the least densely packed 

term. Out of all the variables that are associated 

with belt tension, the variable 𝜋 7 has the least 

influence on the model being considered. On the 

other hand, the absolute index of 𝜋3, which is 

linked to geometric variables and belt resistance, is 

the most significant, with a measurement of 

10.0057. Based on this, it can be concluded that 

the most significant impact is observed within the 

range of Π 01. Furthermore, the fact that the belt 

stretch value is positive demonstrates that 

geometric variables have a significant influence on 

the belt resistance that occurs during coal handling 

operations in belt conveyors. This is demonstrated 

by the fact that the belt stretch value is positive. In 

addition to being positive and greater than 1, the 

constant value of 1,680,737,926 is also greater 

than 1, which intensifies the effect that is created 

by the product of the model terms. This is because 

the constant value is greater than 1. In the 

meantime, the negative indices of 𝜋 1, 𝜋 4, 𝜋 6, 

and 𝜋 8 (where 𝜋 1 is equal to −6.0314, 𝜋 4 is 

equal to 2.750, 𝜋 6 is equal to 1.7434, π 6 is equal 

to 1.7434, and 𝜋 8 is equal to -0.1157 π 8 8  = 

−0.1157) are associated with the lifting capability 

of the material conveying system, the geometry of 

the pulley, and the passage of time. The presence 

of these negative signals, which bring to light 

regions that demand extra development and 

optimization opportunities, acts as a 

representation of an inverse variation. 
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3.3 Model Optimization  

For the objective of the investigation, 

mathematical models have been built using 

several mathematical techniques. Not only is the 

development of the models one of the most 

important objectives of this activity, but also the 

determination of the best possible collection of 

independent variables that will lead to the 

maximizing or reduction of the target function is 

also one of the most important aims. Within the 

context of this particular case, there is a single 

distinct model that is connected to the belt stretch 

(S). Since this is the case, these models are related 

with a single objective function that may be found 

in the literature. It is recommended that the aim of 

the belt stretch for the belt conveyor, which is 

required for the coal handling activity, be 

decreased to the greatest extent practicable. For 

the purpose of making optimization more 

manageable, it is important to convert the models 

from their nonlinear structure into a linear form 

for the purpose of optimization. In order to 

achieve this goal, it is possible to make use of the 

logarithm of both components of the model. 

Specifically, the linear programming method, 

which will be explored in further detail in the 

following paragraphs, is applied in this 

implementation. 

The solution to the equation can be obtained by 

taking the logarithm of both sides of the equation. 

Log(S)=log(1680737925.708)+log(b)-

6.0314.log.[
𝑳𝒃.𝒕.𝑾𝒃.𝒃.𝒈.𝝆

𝑷𝟐
] + 0.1384. log [

𝒗.𝝎.𝒃.𝑸

𝑷
] +

10.0057. log [
𝑅𝐸√𝑏×𝑔

𝑃
]-3.2757. log [

𝐻

𝑏
] +

3.6508. log [(
𝒈
𝟑
𝟐𝑰′𝑬𝑸

𝒃
𝟕
𝟐.𝑷

) (𝑵)(𝑪𝒑)(𝑪𝑰)] −

1.7434. log [(
𝑊𝑡𝑜√𝑏×𝑔

𝑃
) (𝛼1)(𝛼2)(𝜃)]+0.0005

. log [(
𝑇1.𝑇2.𝑏.𝑔

𝑃2
)] − 0.1157.log [√

𝑔

𝑏
𝑡] (5) 

Z (Belt Stretch:Π01 min) = Z=9.42962-

0.1157.log(8)+0.0005.log(7)-1.7434.log(6)+ 

3.6508.log(5)-3.2757.log(4)+10.0057.log 

(3)+0.1384.log (2)-6.0314.log (1) (6) 

Equation above is subjected to following 

constraints: 

𝑋1 ≥ 7.30;  𝑋1 ≤ 10.72; 𝑋2 ≥ 3.19;  𝑋2 ≤

5.22;𝑋3 ≥ 2.84;  𝑋3 ≤ 4.49; 

𝑋4 ≥ 0.57;  𝑋4 ≤ 1.27; 𝑋5 ≥ 3.21;  𝑋5 ≤

5.95;𝑋6 ≥ 2.86;  𝑋6 ≤ 4.48 

𝑋7 ≥ 5.20;  𝑋7 ≤ 9.34; 𝑋8 ≥ 0.50; 𝑋8 ≤ 1.95  (7) 

The following numbers are acquired by using the 

Microsoft Solver to solve the problem that was 

discussed earlier: X1, to X8, and Z. As a result, the 

value of Π01min is equal to the antilog of Z, and 

the values of the independent pi terms are 

obtained from the antilog of X1, to X8, and Z, 

which correspond to this value of Π01max. The 

optimal values of the response variables for belt 

stretch are presented in Table 3. 

Table 3: Optimize response variable values belt 

stretch 

 S (Belt Stretch): Π01 min
 

Antilog of  terms 
Log values of 

terms 

X8 90.01519 1.954316 

X7 159945.1 5.203971 

X6 30768.25 4.488103 

X5 1641.872 3.215339 

X4 18.75 1.273001 

X3 706.6967 2.849233 

X2 1583.658 3.199661 

X1 5.35E+10 10.72866 

Z 1.56E-27 -26.8073 

 

4. Conclusions 

During this test, the belt stretch of a PVC-based 

belt conveyor at a thermal power station that is 

used for coal handling ranges from 0.13 meters to 

5.7 meters. During this field evaluation, test points 

and envelopes were established, and then the 

mathematical model for belt stretch on the belt 

conveyor was defined. Due to the fact that the 

experimental and mathematical models produce 

different dependent pi terms, it can be inferred 

that mathematical models have the ability to 

generate dependent pi terms for a specific 
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arrangement of independent pi terms based on 

the percentage of error estimations it produces. 

The data for this study came from experiments 

conducted in the field. All things considered, the 

outcomes of the current study accurately reflect 

the interplay of independent variables. The 

procedures that were utilized in this field-based 

investigation made it possible for this to occur. 

There are extremely few standard errors 

associated with the predictions and estimates of 

the dependant factor. Validation has been 

performed on the mathematical model, the log 

linear model, and the root mean square.  
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