
1

Waste Heat to Power

Selecting a Technology

C.B. Panchal

Argonne National Laboratory

Chemical Engineer

Phone:  443 812 5930

cpanchal@anl.gov

Houston, TX September 25, 2007

mailto:cpanchal@anl.gov


2

Presentation Outline

Overview of Waste/Reject Heat in Industrial Processes

ü Refining

ü Petrochemical

ü Inorganic chemicals

ü Process Steam

ü Engine exhaust

Technologies for Waste Heat to Power Conversion 

ü Commercial Technologies

ü Emerging Technologies

Technology Merits 

ü Conversion efficiency and effective utilization of waste heat

ü Heat transfer equipment

ü System integration and interfacing with industrial processes

ü System reliability

ü Economic values  

Selecting a Technology

Perspectives on Waste Heat Recovery and Utilization
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Energy Consumption in a Typical Refinery

Energy consumption in a typical refinery is 441,000 Btu/bbl crude, most 

of which must be rejected to the atmosphere or cooling water

ü Process heaters and steam boilers (600F ï800F+) 87,000 Btu/bbl

ü Process heat (200F ï400F)  40,000 Btu/bbl

ü Process heat (< 200F) to cooling water Remaining

Average  US Energy Use

KBtu/bbl TrillionBtu/Year

ü Crude distillation 205.3 880

ü Delayed coking 166.0 101

ü FCC 100.0 190

ü Hydrotreating/Hydrocracking 360.0 581

ü Reforming 284.0 373
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Crude Distillation Major Energy Consuming Process
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Hydrotreating and Reforming Processes
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