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Abstract—In automobile ancillaries involved in the manufacture of 
structural components of engines using powder metallurgy, power 
cost serves as a major cost to the company and should be controlled 
in an efficient manner. The aim of this paper is to discuss various 
techniques involved in the energy audit process and to present a 
study that was conducted in an automobile ancillary which uses the 
same manufacturing technique to achieve subsequent energy 
optimization by incorporating a standard “11 Step Problem Solving 
Methodology”. 

1. INTRODUCTION 

Powder metallurgy has come up to be one of the most efficient 
ways for the manufacture of engine equipment and parts that 
have to sustain a wide range of pressures and temperatures. 
This process involves blending fine powdered materials, 
pressing them into a desired shape or form (compacting), and 
then heating the compressed material in a controlled 
atmosphere to bond the material. Although this process is a 
very efficient method for manufacture of small sized 
components, it is highly energy intensive. The energy required 
for blending, compacting and sintering process alone can take 
up to 60% of the total cost of production of such components. 
Hence, energy optimization in manufacturing units producing 
engine components using powder metallurgy is of top priority. 

To achieve such energy optimization, such manufacturing 
units organise energy audits on a regular basis. The term 
energy audit is commonly used to describe a broad spectrum 
of energy studies which ranges from a quick walk-through of a 
facility in order to identify major problematic areas to a 
comprehensive analysis of the suggestions of alternative 
energy efficiency measures useful to satisfy the financial 
criteria of investors.  

This paper presents a case study of an energy audit of an 
automobile ancillary in Delhi-NCR region (named XYZ for 
anonymity) involved in the production of valve guides and 

valve seats for internal combustion engines using powder 
metallurgy. Company XYZ has been facing a continual 
increase in energy consumption with an inadvertent increase 
in electricity bills. Although this increase in the energy 
consumption is primarily due to the rise in the production 
volume, but the gradient in the increase in energy 
consumption is not as per the increase in production volume. 
The aim of this audit was to identify the major sources of 
energy consumption and suggest ways to control the rise in 
energy consumption. 

2. LITERATURE REVIEW 

For maximum profit, it is necessary to keep the production 
cost of a component to a minimum. Apart from the actual 
manufacturing cost, there are various other factors on which 
the cost of production of a product depends. Energy cost is 
one of the factors that directly influence the manufacturing 
cost of product. 

Energy audits are conducted all over the world in various 
organization to optimize the energy consumption patterns. 
There are three types of energy audits, viz. 

1. Preliminary energy audit 
2. General energy audit 
3. Detailed energy audit 
 

The names of the types above suggest the level of scrutiny 
provided in each level [1]. 

Focussing on the areas where energy optimization can be 
achieved, Singh [2] compared the energy consumption 
patterns by industrial lighting by mathematically studying the 
consumption by halogen, LEDs and conventional lamps. The 
findings were later compared and the analysis of the results 
explains that even though the initial investments in replacing 
the existing halogen based lamps was high, the return of 
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