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ABSTRACT

Energy efficiency practices also helps in reducing the energy cost of a manufacturing plant. Energy is one of 

the top three cost components of any manufacturing facility. In last decade the general awareness level in 

energy efficiency has improved very rapidly and as a result, metering system for tracking energy 

consumption is improved as compared to last decade. Energy Data Analytics means processing of energy, 

production and operational data to report energy performance of the industry. It saves the time and 

resources required to analyze data and prepare reports and help to discover the operational inefficiencies 

and their impact, hidden energy saving potential.  

Cloud Based Energy Analytic 
Platform for Foundry units

energy management easier and industry can allocate their 

resources to manage energy use and to implement of energy 

conservation projects. 

Energy Data Analytics means processing of energy, production and 
[1]operational data to report energy performance of the industry . It 

saves the time and resources required to analyze data and prepare 

reports and help to discover the operational inefficiencies and their 

impact, hidden energy saving potential. For taking advantage of 

Energy Data Analytics, a proper metering and data acquisition 

system is required to collect accurate errorless energy and 
[2]production information . Figure 1 provides the pictorial 

representation of need for energy management. 

Energy Data Analytics:

Introduction: 

Energy is one of the top three cost component of 

any manufacturing facility. In last decade the 

general awareness level in energy efficiency has 

improved very rapidly and as a result, metering 

system for tracking energy consumption is 

improved as compared to last decade. Energy 

efficiency practices also helps in reducing the 

energy cost of a manufacturing plant. Not only 

energy but fuel consumption and other process 

parameters are also being logged. Data analytics is 

the science of analyzing raw data to make 

inference from that information. Data can be 

uploaded to the server or it can be manually 

entered in the web portal. Processing and analysis 

of data is done by the help of intelligent 

algorithms, and returns intelligent reports and 

analytics in the web portal. Over the last fifteen 

years, the internet has transformed our world by 

creating the possibility for infinite connectivity 

between people, ideas, services and more. In the 

age of cloud, everything that generates data has 

the potential to be linked to the vast web of 

information. In some industries, like critical 

facility management cloud connectivity offers 

enhanced system monitoring that can save energy. 

The application of such cloud computing makes 
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Fig 1. Need for Energy Management



2.

 Real time energy monitoring at circuit level 

helps identify otherwise unknown off schedule or 

excess energy consumption.

3.  Make informed 

energy efficiency retrofit decisions and increase ROI 

by identifying the specific inefficiency sources across 

all systems and all sites using benchmarks 

automatically derived from the own data. 

4.   

Increase energy accountability and green awareness 

by making energy insights visible to all stakeholders 

within the organization

5.  through real-time alerts and 

customized reports

6.  on the site level, as well as 

on the equipment level

Each industry has certain drivers/parameters that define 

the production quality and in turn the production cycle 

and energy consumption pattern. So for the same amount 

of production the parameters may be different and hence 

the Specific Energy Consumption (SEC). For sustained 

energy efficiency improvements, it is imperative that the 

unit has an established  standard  operating procedure 

and is working towards energy data strategy. Energy data 

can be combined with process / production data it 

provides actionable information based on which energy 

consumption behavior could be analyzed and reduction 
[3]assessments can be done . The typical energy 

consumption pattern in a foundry unit is shown in fig. 3.

Identify energy saving opportunities in real 

time:

Energy initiative prioritization:

Drive green branding and behavioral change:

Reduce energy costs

Benchmark and report

Cloud based energy management in Foundry 

units:

Energy consumption reduction has been topping the 

priority list for organizations all around the world. Central 

administrations all around the world have started to take 

note and this has led to several policy decisions as well; 

Perform, achieve and Trade scheme being a prominent 

one in the Indian context. Conventional methods like 

energy audits do not cut it for organizations any more. 

Data is the only way to uncover hidden energy potential 

savings, opportunities for optimization and monitoring 

processes and equipment at cellular level. Inability to use 

primary data obtained from metering systems has 

restricted organizations for long. It is time to use the data, 

analyze it and draw meaningful inferences so as to 

reinforce  business with information and Data driven 

decisions.

Cloud computing is the activity to store and access data 

and programs over the Internet instead of local 

computers. Access to data or the programs are limited to 

that one computer and other computers connected on the 

local network. Cloud based Energy Information 

Management and Analytics System is to help the industry 

in assessing, reporting and managing energy performance 
[2]in a faster, better and cost effective way . It is developed to 

capture energy performance data and provide periodic 

analysis of the same for the foundry units. Figure 2 depicts 

the need for Energy management.  

1.  Data are collected and stored in 

the cloud, and monitored online – providing complete 

visibility on the energy consumption.

Cloud based energy management:

Benefits on Cloud based energy management:

Easy data access:
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Fig 2. Cloud based Energy Management System Fig 3. Energy Consumption Trend in Foundry



grade / SG grade) and corresponding electrical energy 

consumption, which can be done by developing a 

statistical model. Statistical model takes the production 

quantity as input and in return provides the expected 

electrical energy consumption 

As part of the UNIDO project on Promoting Energy 

efficiency and Renewable energy in selected MSME’s in 

India, the PMU had implemented the cloud based energy 

analytics software in 16 foundry units in Coimbatore 

foundry cluster. In this regard, M/s E Cube Energy trading 

private limited tied up with the project and implemented 
[2]the software as per the individual foundry requirements . 

Figure 4  shows the structure of cloud based management 

system.

The tables  2 & 3 refer the energy consumption versus 

production taken from the two induction furnaces in a 

particular foundry unit. Based on the production plan and 

casting grades the two furnaces has been used.

The graph shown in figure 5 refers to the specific energy 

consumption for the induction furnace 1 and  2. 

Depending on the furnace utilization and casting 

produced from the individual furnaces the SEC is varied. 

This graph  gives the clear indication of the individual 

furnace performance irrespective of production plan, type 
[4]of casting produced and raw material mixture . The SEC 

value  fluctuated from month to month and based on this 

value the foundry unit will analyze the raw material 

mixture and plan.

Specific Energy Consumption by Furnace 

(kWh/Ton):
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Average Specific Energy Consumption of 

Melting Cast Iron

1. Induction Furnace : 620 kWh/Tone  or  1Gcal /Tone

2. Cupola Furnace (Coke based) : 135  kgs of Coke/Tone or 0.9 Gcal/Tone)

Depending on the installed power density and the melting 

practice, the thermal efficiency of the induction furnace 

can exceed 80 %, but usually it is in the range of 60 % to 78 

%.The theoretical requirement of energy for melting iron 

is only 340 kWh per ton whereas the actual power 

required is around 700 kWh. This difference is due to two 

factors namely 

(i) Inherent in the principle of melting in an induction 

furnace which include the inefficiency in electrical 

bus bar losses, eddy current losses, refractory losses, 

and cooling water losses etc.,

(ii) Operational losses that are largely due to unnecessary 

and excessive holding of liquid metals in the 

induction furnace.

Consider the example in the table- 1 given below in the 

form of a comparision chart. In Foundry A  and  B product 

types FG 200 and SG 400/7 have different energy 

consumption for the same production quantity. In many 

of the cases we have different SEC, so how does a verifier 

account for the impact of energy saving measures on the 

SEC? In this case study we take the case of casting process 

(Foundry sector) and look t0 identify a process in which 

variation in SEC could be accounted to some of the 

parameters, which in turn will help identify the effect of 

energy saving measures on the Gate to Gate (GTG) 

Specific energy consumption.

Foundry Product Production Energy SEC in 
Name Type in MT consumption kWh/MT

in kWh

Foundry A FG 200 10 MT 8500 850

SG 400/7 10 MT 9300 930

Foundry B FG 200 10 MT 7800 780

SG 400/7 10 MT 8950 895

One of the widely adopted and acknowledged methods is 

to establish a correlation between the type of castings (FG 

Table  - 1  comparative figures for  production and 

energy consumption in two foundreis

Fig 4. Structure of Cloud based Energy 

Management System



Furnace Efficiency Index:

Production Profile:

The below figure 6  shows the furnace efficiency 

index. The ideal furnace efficiency index is 

around 32% and the foundry unit can compare 

this value. Corrective actions can be taken to 

improve the furnace utilization and it leads to 

increase the efficiency index.

Inner circle of Fig. 7 shows FG-260 and outer 

most circle show SG-400/15 for all the graphs. 

Furnace wise production details can be taken for 

analyzing the performance and efficiency index. 

From the chart the foundry unit is able to 

visualize the product matrix taken by month wise 

can be analyzed. Month wise Production profile 

is shown in fig. 7.
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Table  : 2   Monthly Production data for different grades of castings  over a  period

Table  : 3   Monthly energy consumption data of  Induction Furnace

Fig  5. SEC trend for Furnace 1 & 2



Potential Energy Efficiency Gap:

There has been a potential energy efficiency gap, which is 

the big reason for concern. The table (Table -4)  below 

refers to the various reasons to improve the energy 

efficiency in the particular unit. In this case, most of the 

time the unit losses the energy in the heat time. If proper 

corrective action  taken to reduce the heat time, high 
[4] [3]energy savings can be achieved . Similarly large amount 

of energy was lost as  the furnace heat loss and if  the unit 

identified the corrective measures, then significant energy 

saving is possible. If the unit concentrates in the high 

energy loss area then there is enormous savings in the 

energy is possible. Corrective action can be taken for 

reducing the heat time by installing a process control 

timer and the timing can be adjusted by the melting 

supervisor based on the casting process and grade of iron 

melted in the furnace. Proper refractory lining and 

crucible lid implementation will help to reduce the heat 

losses in the furnace.

ANALYTICAL OBSERVATIONS 

Specific Energy Consumption (SEC):

The expected SEC of Induction Furnace 1 & 2 over the 

period is shown in figures 8 and 9. The benchmarking 

values were arrived at based on the past data entry and 

history of records entered in the cloud based energy 

management analytic software. Now the foundry units are 

able to identify the gap in the SEC and the same can be 

analyzed. 
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Fig 6. Furnace Efficiency Index Trend 

Fig 7. Month wise Production Trend

Fig 8. Month wise Furnace 1 SEC trend in kWh/MT

Fig 9 . Month wise Furnace 2 SEC trend in kWh/MT



volumes of energy consumption data obtained from 

various sources including end-user appliances, 

hampering their ability to gauge consumption. They feel 

the growing need to integrate predictive analytics to not 

only predict future usage based on the available data but 

also spot trends and potential problems.

[1]. www.eetpl.in

[2]. www.en-view.com

[3]. http://foundry.en-view.com/

[4]. http://impt.en-view.com/
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Conclusion:

With Machine to Machine (M2M) and Internet of Things 

(IoT) witnessing a growing popularity across industries, 

automation and energy services have seen a positive 

impact. With the emergence of innovative connected 

devices and energy management systems, consumers are 

demanding the control and management of energy 

consumption. Given this shift in consumer attitude, it is 

imperative that consumer device manufacturers, utility 

companies and facility management firms make energy 

consumption information available in real-time to enable 

consumers to gain insight into their usage patterns and 

make informed decisions on energy usage. End-users and 

enterprises find it difficult to effectively analyze huge 
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Table 4 Various  reasons for energy loss in induction furnacesx  over a  period
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