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Abstract- There are very vast category of problems related with engineering field. The solution of these problems are also 
falls in large categories. Some solution requires an iteration while other need optimization. Many problems require statistical 
analysis and others need curve fitting. Although there are dedicated software available in the market to solve specified field 
of problems but Microsoft excel offers wide variety of spectrum of solution for different categories of engineering problems. 
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I. INTRODUCTION 
 
Engineering fields are always associated with real life  
examples, that is why it covers multiple dimensions 
of problems.  The nature of problems in some cases 
are very simples such as material and energy balance 
problems  (in chemical engineering field), while in 
others cases problems may be very complicated such 
as CFD modeling for internal combustion engine.  
 
Solving the engineering problems are not an  easy 
task. Depending upon the level of complication in the 
problems, solution techniques  will changed.  
Solution of simple problems such as material and 
energy balance as mentioned above require only few 
equation  that are normally linear and  solution of 
these linear equation can easily be solved by simple 
arithmetic operations. Solving the complicated 
problems require  advanced operations apart from 
basic arithmetic operations such as iteration, 
optimizations, integrations etc.  Solving these 
operation requires software. Many software are 
available in the market to handle these type of 
problems.  One of them is Microsoft excel©.  
 
Microsoft Excel is a spreadsheet application 
developed by Microsoft  corporation. Due to its 
simplicity, it has very much popular for calculations,  
graphing  etc.  Its available tools  are  so powerful,  
even they can solved the much bigger and 
complicated problems also.  
 
The common engineering problems encountered are 
fall  in various categories such as iterative based, 
optimization based,  statistical type or  curve fitting.  
The above mentioned  categories  are frequently used 
almost in every branch of engineering. In this paper 
attempts are being made to  solve these type of 
problems using Microsoft Excel. 
 
Solution of many problems in the engineering fields 
requires trial & error approach. In this type of 
problems, arbitrary value of unknown parameter is 

assumed and solving  the equation again and again 
until solution is reached. This type of problems is 
found in every field of engineering such as heat 
transfer, mass transfer, fluid mechanics, and 
thermodynamics etc. Flash calculation, bubble point 
calculation, dew point calculation etc are the few 
examples where iteration is used to solve it. In MS-
Excel there is one tool that helps to solve iterative 
type of the problem.  
 
The tool name is “Goal Seek”.  As shown in  Figure 1  
only two cell value is used for finding the result, i.e. 
"Set cell" and "By changing cell". Set cell used to put 
reference cell that contain formula and which need to 
solve. Its value, in normal cases is zero, is put in the 
"To value" box. "By changing cell"  is refer to the 
cell that need to be adjusted. Let us take  simple  
quadratic equation  for finding roots using 
Goal Seek tool  of  Microsoft excel©. Obviously it 
can be solved using formula and result will be 2,3. In 
the Goal Seek tool  value can be iterated again and 
again until the equation satisfied. This is shown in  
below given figure 2 
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II. SOLVING OPTIMIZATION PROBLEMS  
 
Optimization of the process variables in the 
engineering field  is one of the very important 
category of problem. For the given  problem, we 
formulate a mathematical description called a 
mathematical model to  represent the situation. MS-
Excel ®  offers a very easy, user friendly and 
versatile  tool for  solution of optimization problems. 
This is known as solver  in the MS-Excel ® software. 
Using Solver to determine the maximum or minimum 
value of one cell by changing other cells.  Following 
information is required for achieving the optimization 
in excel;  

 Decision variables: The decisions of the problem 
are represented using symbols such as X1, X2, 
X3,…..Xn. These variables represent unknown 
quantities.  
•  Objective function:  The objective of the problem is 
expressed as a mathematical  expression in decision 
variables. The objective may be maximizing the 
profit, minimizing the cost, distance, time, etc.,  
•  Constraints: The limitations or requirements of the 
problem are expressed as  inequalities or equations in 
decision variables.  
 
On clicking options buttons, new window will open 
that is shown in  figure 4. Max Time  is a maximum 
amount of time  that solver  may  take  on  solving  
the problem. Iterations  sets number of attempts  that  
Solver  set for obtaining  satisfactory solution.  
Tolerance  pertains to integer constraints.  
Convergence  sets the amount of relative change to  
allow before Solver stops with a solution.  Assume 
Linear Model  set the algorithm for solver. Linear 
problems are more readily solved. 
 

 

Assume Non-Negative  ensures  that all decision 
variables that are not a constraint have a lower bound 
of zero. Let us take example for optimization. In the 
given figure 5, a optimization problems has been 
drafted. Here two object is prepared with required 
material of Steel, Labor and Machine. Limit of all 
these  items are also mentioned. The profit value is 
given and objective function is to maximize the 
combine profit of these two objects.   
 

 
Figure 5 Optimization Model 

 
Now using solver to maximize the profit is given in 
the figure 6. The target cell value is  objective 
function  that based on decision variable  and 
constrain are given with limit. Filling all these values 
in the solver parameter window and then click Solve.   
 

 
 
The solution is being  showed  in the figure 7. 100 
unit of object 1 and 350 unit of object 2 is required 
for maximum profit which is $ 9500. Answer report 
which is generated by MS-Excel® is shown by figure 
8.   
 

 
Figure 7 Solved Optimization Model 

 
The optimization is not the only example for solver 
tool but there are many others problems that can be 
solved using this tools such as solution of two or 
three variable linear equation or even non linear 
equations. 
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Figure 8 Answer report for optimization problem 

 
III. SOLVING STATISTICAL PROBLEMS        
 
Statistical analysis is the most common and 
frequently used method for analyzing many 
engineering problems.  In Microsoft excel © a tool is 
available called PivotTable  that deal with all such 
analysis.  A pivot table  is essentially a dynamic 
summary report generated from a database. A pivot 
table can help transform endless rows and columns of  
numbers into a meaningful presentation of the data.  
 
Use a PivotTable report to analyze numerical data in 
detail and to answer unanticipated questions about 
data.  A PivotTable report is especially designed for;  

 Querying large amounts of data in many user-
friendly ways.   

 Subtotaling and aggregating numeric data, 
summarizing data by categories and subcategories, 
and creating custom calculations and formulas.   

 Expanding and collapsing levels of data to focus 
your results, and drilling down to details from the 
summary data for areas of interest to you.   

  Moving rows to columns or columns  to rows (or 
"pivoting") to see different summaries of the source 
data.   

 Filtering, sorting, grouping, and conditionally 
formatting the most useful and interesting subset of 
data to enable you to focus on the information that 
you want.  

 Presenting concise, attractive, and annotated online 
or printed reports. 
 

 
 
Figure  9  show the window for PivotTable. Choosing 
the input range and output location, PivotTable can 
be created.  

In figure 10, Basic window of PivotTable report is 
shown. It contain all the fields/parameters that need 
to analyze. 
 
These field can be enter at any section either in row 
labels, column labels, Values or report filter.  All 
these sections/area  are very important  feature to 
decide the layout of report.    
 

 
 
Let  us  take example of water  quality  analysis  
using pivot table. In this problem,  total dissolved salt  
(TDS) value is analyzed for  around  100  samples of 
same district with different locations. The locations 
are divided in to five section i.e. East Zone (ES), 
West Zone  (WZ), North Zone (NZ), South Zone 
(SZ)  and Central Zone (CZ).  Figure  10 shown the 
all field available for water analysis. Using pivot 
table,  various analysis  of TDS value are shown in 
given figure  11-14.  All these values are obtained 
simply by one click and putting the proper field in 
desired area. 
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In pivot table only  data is not shown but graph can 
also be shown.  That tool is known  as  pivot chart.  
For the data shown in figure 12, chart can be shown 
as given in figure 13. 
 

 
 
Many other parameter such as no of sample in each 
zone (figure 14), standard deviation of TDS data, 
overall maxima, minima and average value of TDS.   
 

 
 

Group/ range based data can also be evaluated. As in 
figure 15  show that number of samples under 
different range of TDS value. This is also very 
important feature of pivot table used for different 
purposes.  Calculation  and formula can also be 
incorporated  in  pivot table that extend its 
application.   
 

 

 
CONCLUSION  
 
The available tools  in  Microsoft excel ©  is not just 
for arithmetic operation only, but it has potential to 
solve variety of problems encountered in engineering 
field. Above mentioned tools are not the only 
available option in Microsoft excel ©   but many 
others tools are also useful in solving the multiple 
dimension of  engineering problems. Combining 
multiple tools of Microsoft excel © help to solve 
even much bigger problems.  
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