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ENERGY AUDIT: AN essential tool to CONSERVE energy in INDUSTRIES 

ABSTRACT

Energy is crucial to human sustenance and development. India, being of exception to it, has been concerned about its energy requirements and self- sufficiency since independence. Electrical energy is the most expensive and the most important form of purchased energy. For this reason its use must be confined to a minimum for efficient operation. The pace of exploitation of the energy resources has been growing over time and may result in gradual depletion of scarce reserves. Efficient use of all resources is necessary both in an environmental and economic sense. Energy conservation is considered as a quick and economical way to solve the problem of power shortage as also a means of conserving the country’s finite sources of energy. The Industrial sector constitutes a major consumer of commercial energy.The main reasons for higher specific energy consumption in Indian industries are obsolete technology, lower capacity utilization, casual metering and  monitoring of energy consumption, lower automation, raw material quality and poor handling, operating and maintenance practices. The main emphasis in this paper has been given to adopt energy conservation in some industry in order to reduce the operating cost, etc. objective is to adopt energy conservation in some particular industry in order to reduce the operating cost, cost of production etc. In order to bring down both demand and energy consumption in facilities, Energy audit has been performed in two stages – Walk through Audit and Comprehensive audit. Energy Audit helps us to understand – Pattern of energy consumption and extent of energy consumption so that we can identify the possible areas of energy conservation.  In order to achieve the above said objectives viz. assessment of the current operational status and energy savings, discussions have been carried out with the concerned officials for identification of major 

areas of focus and other related systems. During the site visit , the data on the load distribution 

and energy consumption pattern was collected from the concerned officials The consumption

and in –depth analysis of the collected data was done to draw inferences and to evolve suitable energy conservation plan/s for improvements/reduction in specific energy consumption.

INTRODUCTION

Energy conservation is defined as the “strategy of adjusting and optimizing energy using systems and procedures to reduce energy requirements per unit output without affecting socio-economic development or causing disruption in lifestyle”. Energy conservation offers a practical means of achieving development goals-economic competitiveness, utilization of scarce capital for development, environmental quality etc. It optimizes the use of capital resources by diverting lesser amount in conservation investments as against huge capital investment in power sector .Energy conservation also implies the situation of costly imported energy by cheaper and more plentiful indigenous sources to supplement.

AREAS OF ENERGY CONSERVATION

The main areas of energy conservation are as follows:

a) Improvement in power factor would result in reduction in actual maximum demand on the system.

b) Improvement in plant load factor results in optimum utilization of plant capacity and increasing production.

c) Use of proper sized motors application of variable speed drives for variable loading applications particularly in case of compressors, fans and pumps are found to be of economical propositions.

ENERGY AUDIT

Energy Audit is intended to act as a vehicle of translation of conservation ideas into reality by blending technically feasible solutions with economic and organizational consideration within a specified time frame. Energy audit translates conservation ideas into actual rupees saved. It blends technically feasible solutions with economic and other organizational considerations within a specified time frame. It is more beneficial than a piecemeal introduction of short term measures as it is a comprehensive strategy that also envisages gearing up of organizational structure and other infrastructure requirements.

SCOPE OF ENERGY AUDIT
The scope of an energy audit varies according to the facilities being audited. The different scope of energy audit are listed below:-

· Analyze present consumption and past trends in detail

· Review lighting requirements

· Review existing energy recording systems

· Compare consumption with other locations, other firms, previous period and budget

· Compare meter reading against records.

· Check capacities and efficiencies of equipments

· Check working of controls

· Determine adequacy of maintenance

· Examine need for improved instrumentation

· Consider forming energy management staff

· Review new projects with respect to energy use
TYPES OF ENERGY AUDIT

· Preliminary energy audit

· Comprehensive energy audit

ENERGY CONSERVATION IN INDUSTRIES

The industrial sector is the major energy consuming sector in India and uses about 50% of the total commercial energy available in the country. The main reasons for higher specific energy consumption in Indian industries are obsolete technology, lower capacity utilization, casual metering and monitoring of energy consumption, lower automation, raw material quality and poor handling, operating and maintenance practices. So monitoring industrial energy utilization on continuous basis and relating it to the production is the first step of any energy conservation programme[10].

CONSERVATION IN BOILERS

Performance of boiler, like efficiency and evaporation ratio with time, due to poor combustion, heat transfer fouling and poor operation and maintenance. Deterioration of fuel quality and water quality also leads to poor performance of boiler. Efficiency testing helps us to find out how far the boiler efficiency drifts away from the best efficiency.

Boiler efficiency can be calculated by two methods:

1. Direct method-

Where the energy gain of the working fluid (water and steam) is compared with the energy content of the boiler fuel.

2. Indirect method-

Where the efficiency is the difference between the losses and the energy input.

CONSERVATION IN PUMPS

Pumping is the process of addition of kinetic and potential energy to a liquid for the purpose of moving it from one point to another. This energy will cause the liquid to do work such as flow through a pipe or rise to a higher level. A centrifugal pump transforms mechanical energy from a rotating impeller into a kinetic and potential energy required by the system. The most critical aspect of energy efficiency in a pumping system in matching of pumps to loads

CONSERVATION IN COOLING SYSTEMS

Air conditioning and refrigeration consume significant amount of energy in               buildings and in process industries. The energy consumed in air conditioning and            refrigeration systems in sensitive to load changes, seasonal variations, operation              and maintenance, ambient conditions etc. Hence  the performance evaluation will            have to take into account to the extent possible all these factors.

SAVING IN REFIGERATION SYSTEMS

· Replace reciprocating compressors with centrifugal compressors.

· Avoiding operation of primary pumps at chilled water system

· Utilize two condensers for one compressor.

ENERGY SAVING IN AIR CONDITIONING SYSTEMS

· Fresh air requirements in air- conditioning system

· Minimize heat load through glass windows

· Minimize artificial lighting

· Heat and  load estimations

· Install proper controls

· Keep the building air tight

ENERGY AUDIT OF IND SWIFT LABS, Barwala road, Derrabassi.

PRELIMINARY VISIT

Preliminary Visit to the site was undertaken to have discussions with the industry’s staff to appraise them about studies to be carried out, to evaluate the existing pattern of energy usage in the plant and also the identification of areas where energy and monetary savings could be achieved by employing suitable techno-economic measures.

During the study, various electrical equipments installed and lighting system was studied. Energy use pattern for Year 2003-2004 was briefed so that energy use pattern for 2004-2005 could be established and the comparison can be done as shown in the graph

COMPREHENSIVE ENERGY AUDIT

In this phase, savings in terms of both power energy consumption and monetary saving is achieved in various spheres of the industry.

STUDY OF LIGHTING LOAD
Power consumption saving in lighting load for 251 light points using electronic tubes:

	With conventional tube light fitting
	251 × 0.75 × 55 × 16 ×365
	60465.9    kwh/annum

	With electronic tubes
	251 × 0.75 × 24 × 16 ×365
	26385.12  kwh/annum

	Saving
	
	34080.78  kwh/annum
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It is observed that savings about 34080.78  kWh/annum is being saved.

Power consumption saving in lighting load for 65kw using automatic voltage regulator:

Present consumption = 65 × 0.75 × 16 ×365

                                   = 2,847,00 kwh/annum

With automatic

voltage regulator       = 65 × 0.75 × 16 ×365 ×            

                                      0.12

                                  = 34164 kwh/annum

So, savings are          = 250536 kwh/annum
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It is observed that around 250536 kWh/annum is being saved

Study of power load includes load on various motors installed in the industry. It is related with power consumption saving.

Comparison between kWh generated and HSD consumed[image: image3.emf]0
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It is observed that kWh generated by the D.G set in the month of Feb is maximum.

This is because HSD consumption/unit of electricity generated is same as in month of Jan but total consumption increases due to which there is increase in production.

BOILERS

Boiler efficiency on calculations comes out to be 78.77% which can be further improved.

Gas exit temperature
Exit  flue  gas  temperature  of  the  boiler  was  found  to  be  210-220ºC  which  is  satisfactory,

Loss due to hydrogen and moisture in fuel

This  loss  depends  upon  the  moisture  and  hydrogen  content  of  the  fuel  as  well as  on  flue  gas  temperature.  This  loss  is  inherent  property  of  fuels  and  can  not  be  controlled.  This  loss  is  calculated  to  be  8.25.

Loss due moisture present in air
This loss  depends  upon  atmosphere  dry  bulb  temperature  and  wet  bulb  temperature,  flue  gas  exit  temperature  and  quantity  of  excess  air  supplied,  DBT  and  WBT  determine  the  moisture  content  in  air.  Higher  the  moisture  content  in  air,  higher  will  be  the  losses.
This  loss  is  calculated  to  be  0.288%.  This  may  be  reduced  only  by  using  optimum  excess  air  for  combustion.

Blow down loss
In  the  existing  system  blow  down  is  carried  once  in  a  shift.  Blow  down  loss  is  found  to  be  0.70%,  which  is  within  acceptable  range.

Radiation loss

Radiation  loss was  found 0 .22%,  which  may  be  said  satisfactory
It is accessed that by avoiding the CO formation in boilers at high load around Rs 34,949 annual monetary saving could be achieved.

And by using optimum excess air for combustion in boiler, around Rs 2,10,974 coud be achieved.

COMPRESSED AIR SYSTEMS

By reducing compressed air leaks around Rs 1,25,378 could be achieved

INSULATION

By using appropriate insulation Rs 30866.22 could be achieved which is as calculated previously.

REPLACING VARIOIUS MOTORS

Saving in connected load by replacing certain motors :
Graph comparing the load drawn by present motors and new motors thereby depicting the saving and connected load in graph
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It is observed about 83hp(61.17 kw) can be saved by replacing various motors which are underloaded/overloaded.

Energy pattern for utility for the year 2004-2005.
[image: image5.emf]280000

290000

300000

310000

320000

330000

340000

350000

Aug Sep Oct Nov Dec Jan Feb

kWh


It is observed that maximum energy consumed in the month of August. There is a decrease in the month of Sep due shut down of the unit i.e. operational hours decrease.

Savings in operating cost in Refrigeration system on replacing reciprocating compressor and VAHP machine with water cooled rotary type chiller.
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It is observed that by installing rotary type chiller and replacing the VAHP m/c 8% saving and by replacing reciprocating compressor 55% saving in operating cost can be achieved.
Cost saving by replacing existing bottle type cooling tower with jet cooling tower.
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It is observed that savings comes out to be Rs 949720 because operating cost of water jet type cooling tower is zero.

Total Savings on replacing various motors and systems.
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It is also observed from the study that the  energy consumption has increased at the considerable rate i.e. around 1178275 kWh from the year 2003-04 in 2004-05.

CONCLUSIONS

The  summary  of  observations  and  recommendations  evolved  out  of  the  energy  audit  study  of  M/s  IND-SWIFT  Labs  Ltd.,  Dera  bassi ,  is  as  follows-

1. It is calculated that about 34080.78  kWh/annum could be saved using electronic tubes. Moreover, around 250536 kWh/annum could be saved using automatic voltage regulator i.e. total of 284616.78 kWh/annum could be saved.

2 It is observed that kWh generated by the D.G set in the month of Feb is maximum.

This is because HSD consumption/unit of electricity generated is same as in month of Jan but total consumption increases due to which there is increase in production.
4. It is observed that about 61.17 kW can be saved by replacing under/over loaded motors by low rating motors.

5. It is observed that about Rs 163892/annum could be saved by reducing compressed air leaks.

6. In boilers, Rs312550/annum by using optimum excess air level could be saved by reducing CO and by using optimum excess air level for combustion.

7. By using appropriate insulation Rs 30866.22 could be saved.

8 It is observed that on replacing VAHP m/c about 8% saving in operating cost can be done and about 55% when reciprocating compressor is replaced by Water cooled rotary type chiller..

9. The  load  factor  of  the  transformer  was  found  low  during  the  study  which  would  be  optimum  once  the  proposed  expansion  of  load  completed.

10. Some  of  the  capacitors  of  the  plant  were  found  damaged  which  may  be  replaced  to  maintain  desired  power  factor.

11. The  efficiency  of  the  boiler  was  found  to  be  77.89%  which  is  low  for  such  type  of  boiler. It can be improved by recovery of waste heat.

13.  Eliminating  the  CO  formation  in  the  boiler  during  higher  loads  is  expected  to  save  about  Rs.35,000  per  annum.

14. Improving  the  hot  insulation  of  the  steam  network  is estimated  to  save  about  Rs.30,000  per  annum.
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