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Executive Summary 

leading to profitability. Such measures align with India’s broader sustainability goals and contribute to its 

based on their effectiveness, scalability, and alignment with EESL’s vision and mission. This includes 
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Chapter 1- Background 
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1.2 Project Objective 
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Chapter 2- Introduction to Waste Heat Recovery. 

2.1 What is waste heat recovery? 
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Chapter 3- Technology Assessment 

3.1 Introduction 

3.2 Assessment by Temperature 
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3.3 Assessment by Source 
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3.4 Assessment by End-Use and Application 
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3.5 Assessment by Technology including its component and 

costing. 



  
 
  



  
 
  

3.6 Integration/Enhancing of WHR systems with low carbon 

solutions. 



  
 
  

3.7 Technical Standards for WHRS 
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Chapter 4- Market Assessment 
4.1 Overview of the Market Assessment 

4.2  Global Waste Heat Recovery Market Potential 



  
 
  

4.3  Indian Waste Heat 

Recovery Market Potential 

’s estimated monetary 
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Condensate Recovery Systems
• Heat Pumps
• Co-generation & Microturbine
• Economizer
• Thermo Compressor
• VAM (Vapor Absorption 

Machine)
• Regenerative & Self 

Regenerative Burners
• Recuperator
• Pre-Heaters & Material Pre-

Heaters
• WHR Boilers
• Heat Exchanger
• Hybrid Dryer
• CO2 Turbine



—
—



  
 
  

4.3.1 Market assessment based on Sectors. 
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with economizers. The sector’s potential for energy savings lies in optimizing these 
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Particular Details

Sector Ceramic Industry

Description The ceramic MSME cluster in India is highly energy-intensive, primarily due to the 
high temperatures required for kilns and drying processes. Despite this, there is 
significant potential for improving energy efficiency through waste heat recovery. 
Technologies like recuperators for kilns and heat exchangers for dryers can 
substantially cut energy use, but adoption remains limited due to high initial costs 
and lack of awareness. Enhanced support and investment in these technologies 



  
 
  

could reduce energy consumption and operational costs, fostering greater 
sustainability in the sector.

In the ceramic MSME cluster, raw materials like clay and quartz are wet-ground in 
ball mills to create a homogeneous slurry, which is then spray-dried to reduce 
moisture from 35-40% to 5-6% using hot flue gases at 550-600°C. The dried product 
is pressed into tiles, which are further dried to 2-3% moisture, often utilizing hot air 
from kiln cooling zones. After glazing, the tiles undergo final firing in kilns at 1100-
1150°C, primarily using natural gas, though some units use hot air from gasifiers. 
Finished tiles are sized and calibrated, while vitrified tiles undergo polishing, 
consuming 40-45% of the plant's electricity. [5]

In the ceramic MSME sector, waste heat recovery technologies can significantly 
improve energy efficiency. Tunnel kilns and roller kilns generate low-grade exhaust 
flue gases at 200-250°C, with recuperators capturing this heat, yielding typical energy 
savings of 2-5% for tunnel kilns and 15-20% for roller kilns. Spray dryers produce 
exhaust gases at 100-120°C, where pre-heaters can recover this low-grade heat, 
achieving energy savings of 12-18%.

Applicable Technology • Recuperator

• Heat Pumps

Product/Process 
Photographs

GHG emission Reduction 
(in million tCO2)

Low: 0.024 MtCO2 Medium: 0.037 MtCO2 High: 0.049 MtCO2

Energy Saving Potential 
(in million TOE)

Low: 0.008 MTOE Medium: 0.012 MTOE High: 0.016 MTOE

Waste Heat Streams • Exhaust flue gas from Roller Tunnel Kiln

• Exhaust flue gas from Shuttle Kiln

Total Monetary Savings 
(in INR Cr)

Low: ~10-15 INR Cr Medium: ~15-20 INR Cr High: ~20-25 INR Cr

Total Investment 
Required* (in INR Cr)

Low: ~30-40 INR Cr Medium: ~40-50 INR Cr High: ~55-70 INR Cr



  
 
  

ROI* (in years) 2.5-3.0 years

 

Particular Details

Sector Dairy Industry

Description In the dairy MSME cluster, energy consumption is high due to processes like 
pasteurization, cooling, and evaporation. Significant waste heat is generated from 
these processes, including hot exhaust gases and cooling system heat. This waste heat 
can be recovered using technologies such as heat exchangers and economizers to pre-
heat incoming milk or water, thereby improving energy efficiency and reducing fuel 
costs. Implementing waste heat recovery systems can lead to substantial savings and 
enhanced operational efficiency in dairy operations.

In the dairy MSME sector, waste heat recovery opportunities include condensate from 
boilers, refrigerant exhaust from cooling systems, and heat from chiller compressors. 
Typical temperatures of these waste heat streams are around 70-80°C, classifying 
them as low-grade. Heat recovery methods such as condensate recovery systems, 
heat exchangers, and heat pumps can preheat boiler feedwater and improve energy 
efficiency. Implementing these technologies can achieve energy savings of 7-30%, 
enhancing both cost-effectiveness and operational efficiency.

Applicable Technology • Economizer

• Micro Turbine

• Heat Pumps

• Steam Traps, Flash Steam & Condensate Recovery

Product/Process 
Photographs

GHG emission Reduction 
(in million tCO2)

Low: 0.017 MtCO2 Medium: 0.026 MtCO2 High: 0.034 MtCO2

Energy Saving Potential 
(in million TOE)

Low: 0.006 MTOE Medium: 0.010 MTOE High: 0.013 MTOE

Waste Heat Streams • Condensate in Boiler 

• Boiler Feed Water



  
 
  

• Flue gas exhaust from Boiler

Total Monetary Savings 
(in INR Cr)

Low: ~5-10 INR Cr Medium: ~10-15 INR Cr High: ~15-20 INR Cr

Total Investment 
Required* (in INR Cr)

Low: ~15-20 INR Cr Medium: ~20-30 INR Cr High: ~30-40 INR Cr

ROI* (in years) 2.0-3.0 years

 

Particular Details

Sector Textile (MSME)

Description Textile dyeing and printing processes are energy-intensive, involving various stages 
where waste heat recovery can significantly enhance efficiency. In dyeing, high-
temperature dye effluents and exhaust gases from equipment like jet dyeing machines 
and steners are prevalent. The waste heat from these streams, typically ranging from 
80-150°C, can be recovered using heat exchangers to preheat incoming water or air, 
potentially saving 10-15% of energy. Dyeing processes also utilize medium-grade heat 
from flue gases in thermic fluid heaters, which can be efficiently captured through 
economizers.

Printing processes also present opportunities for heat recovery. During drying, hot air 
is generated and can be reused to reduce energy consumption in subsequent stages. 
Heat recovery systems, including economizers and heat exchangers, are crucial in 
capturing and utilizing this low-grade heat.

Applicable Technology • Economizer

• Steam Traps, Flash Steam & Condensate Recovery Systems

• Heat Exchanger

• Micro Turbine

Product/Process 
Photographs



  
 
  

GHG emission Reduction 
(in million tCO2)

Low: 0.106 MtCO2 Medium: 0.144 MtCO2 High: 0.212 MtCO2

Energy Saving Potential 
(in million TOE)

Low: 0.022 MTOE Medium: 0.030 MTOE High: 0.044 MTOE

Waste Heat Streams • Dye Effluent from Jet Dyeing Machine 

• Flue gas from Thermal Fluid Heater/Boiler

• Bleached water

• Condensate from Jet Dyeing Machine

Total Monetary Savings 
(in INR Cr)

Low: ~30-40 INR Cr Medium: ~40-50 INR Cr High: ~60-75 INR Cr

Total Investment 
Required* (in INR Cr)

Low: ~60-80 INR Cr Medium: ~90-100 INR Cr High: ~120-150 INR Cr

ROI* (in years) 2.0-2.5 years

 

Particular Details

Sector SRRM- Secondary Steel Re-Rolling Mills/ Forging and Foundry

Description Steel re-rolling mills process steel billets or ingots into finished products like bars and 
sections. The primary stages include reheating billets in furnaces, rolling them into 
shape, and cooling them. Energy consumption in these mills is significant, with 
reheating furnaces being the largest energy consumer due to the high temperatures 
required (around 1,200–1,300°C) for metal processing.

In terms of energy efficiency, steel re-rolling mills have substantial potential for waste 
heat recovery (WHR). Exhaust gases from reheating furnaces, typically at 600–800°C, 
can be captured and utilized with recuperators or heat exchangers to pre-heat 
incoming air or water, leading to significant energy savings. Additionally, the heat from 
the cooling process can also be harnessed to improve overall efficiency.

By adopting WHR technologies, steel re-rolling mills can achieve considerable 
reductions in energy consumption and operational costs. Implementing advanced 
systems for recovering waste heat from both reheating and cooling processes can 
result in energy savings of 15–25%, showcasing the sector’s potential for improved 
sustainability and cost efficiency. 

Forging & Foundry- The foundry and forging MSME industry in India faces significant 
energy consumption challenges, primarily due to the high energy requirements for 
melting furnaces, heating billets, and forging processes. Energy-intensive operations 
such as melting in induction or arc furnaces and maintaining high temperatures for 
forging contribute to substantial energy use. However, there is considerable potential 
for waste heat recovery (WHR) to enhance efficiency. Technologies like recuperators 



  
 
  

for furnace exhaust gases, heat exchangers for cooling systems, and heat recovery 
from casting processes can substantially reduce energy consumption and operational 
costs in this sector.

Applicable Technology • Regenerative Burners (SRRM)

• Recuperator (SRRM, Forging & Foundry)

Product/Process 
Photographs

GHG emission Reduction 
(in million tCO2)

Low: 0.073 MtCO2 Medium: 0.140 MtCO2 High: 0.213 MtCO2

Energy Saving Potential 
(in million TOE)

Low: 0.016 MTOE Medium: 0.030 MTOE High: 0.047 MTOE

Waste Heat Streams • Flue gas from Re-Heating Furnace (SRRM), Exhaust Gas (Forging & Foundry)

Total Monetary Savings 
(in INR Cr)

Low: ~30-45 INR Cr Medium: ~50-75 INR Cr High: ~90-120 INR Cr

Total Investment 
Required* (in INR Cr)

Low: ~50-90 INR Cr Medium: ~90-120 INR Cr High: ~130-180 INR Cr

ROI* (in years) 1.0-2.5 years

4.3.2  Market assessment based on technologies. 
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4.4  Indian Waste Heat Recovery Market Composition 
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Annexure 

a. Manufacturers & OEMs 



  
 
  

b. Abbreviations 

Cement Manufacturer’s Association
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