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Webinar Overview 

ÅTechnical Assistance Project (TAP) Overview 

ÅCHP Definition 

ÅDistrict Cooling and Heating Definition 

ÅCHP Technologies and Market Applications 

ÅCHP Installation Status 

ÅUS CHP Industry Outlook 

ÅUSDOE RACs 

ÅQ&A 

 



3 | Is CHP Right For You? eere.energy.gov 

What is TAP? 

 

 

DOEôs Technical Assistance Program (TAP) supports the Energy 

Efficiency and Conservation Block Grant Program (EECBG), the State 

Energy Program (SEP) and the Better Buildings grantees by providing 

state, local, and tribal officials the tools and resources needed to 

implement successful and sustainable clean energy programs. 
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How Can TAP Help You? 

TAP offers: 
 

ÅOne-on-one assistance  

ÅExtensive online resource 

library, including:  

üWebinars 

üEvents calendar 

üTAP Blog 

üBest practices and 

project resources 

ÅFacilitation of peer exchange 

On topics including: 
 

ÅState and local capacity 

building 

ÅEnergy efficiency and 

renewable energy 

technologies 

ÅProgram design and 

implementation 

ÅFinancing 

ÅPerformance contracting 
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Provider Network Resources 

State and Local 

Capacity Building 

Å  Trainings 

Å  Workshops 

Å  Peer-to-peer matching 

Technical Å  Renewable energy siting and development 

Å  Review of technical specs for RFPs 

Å  Strategic planning, energy management, and conservation strategies 

Å  Green building technologies 

Å  Building codes 

Program Design and 

Implementation 

Å  Policy and program development 

Å  Coordinating rate-payer funded dollars with ARRA projects and programs 

Å  Sustainable community and building design 

Å  State and regional EE and RE assessments and planning 

Å  EE and RE portfolio program design elements 

Financial Program design support and guidance on financing mechanisms such as:  

Å  Revolving loan funds (RLFs) 

Å  Property-assessed clean energy (PACE) 

Å  Loan loss reserves and enhanced credit mechanisms 

Performance 

Contracting 

Å  Designing and implementing a performance contract  

Å  Leveraging private investment 

Å  Reducing institutional barriers 

Å  Tracking and comparing programs 
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Who We Are: Team 4 
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ñClean Energyò Technologies 

District Energy 
 

CHP 

 

Waste Heat Recovery 
 

The sequential 

production of electric 

and thermal power from 

a single dedicated fuel 

source 

  

 

Captures heat otherwise 

wasted in an industrial 

process and utilizes it to 

produce electric power. 

These systems may or 

may not produce 

additional thermal energy 

Central heating & cooling 

plants that incorporate 

electricity generation 

along with thermal 

distribution piping 

networks for multiple 

buildings (campus / 

downtown area)  
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Combined Heat & Power (CHP) 

ÅForm of Distributed 
Generation (DG) 

ÅAn Integrated System 

ÅLocated At or Near a 
Building/Facility 

ÅProvides at Least a     
Portion of the             
Electrical Load and 

ÅRecycles the Thermal 
Energy for 

ïSpace Heating / Cooling 

ïProcess Heating / Cooling 

ïDehumidification 
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CHP Emissions Benefits 
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What are the components of a 
CHP system? 

Prime Mover 
 

Reciprocating Engines 

Combustion Turbines 

Microturbines 

Steam Turbines 

Fuel Cells 

Electricity 
 

On-Site Consumption 

 

Sold to Utility 

Fuel 
 

Natural Gas 

Propane 

Biogas 

Landfill Gas 

Coal 

Steam 

Waste Products 

Others 

Generator 

Heat Exchanger 

Thermal 
 

Steam 

Hot Water 

Space Heating 

Process Heating 

Space Cooling 

Process Cooling 

Dehumidification 

Combined 

High 

Efficiency 
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Waste Heat Recovery CHP ï 
Bottoming Cycle 

Prime Mover 
 

Steam Turbines 

 

Heat Engine  

(Organic Rankine Cycle) 

Electricity 
 

On-Site Consumption 

 

Sold to Utility 

Plant  

Process 

Generator 

Heat  

Exchanger 
 

Steam 

Hot Water 

Thermal 
 

Steam 

Hot Water 

Space Heating 

Process Heating 

Space Cooling 

Process Cooling 

Dehumidification 

Exhaust  

Gases 

FREE 

HEAT 
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District Energy ï Community 
Scale Heating and Cooling 

ÅUnderground network of 
pipes ñcombinesò heating 
and cooling requirements 
of multiple buildings 

ÅCreates a ñmarketò for 
valuable thermal energy 

ÅAggregated thermal loads 
creates scale to apply 
fuels, technologies not 
feasible on single-building 
basis 

ÅFuel flexibility improves 
energy security, local 
economy 
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Infrastructure for Local Clean 
Energy Economy 

Å Connects thermal energy sources with users 
Å Urban infrastructure ï hidden community asset 
Å Energy dollars re-circulate in local economy 
Å High quality jobs in construction & operation 
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ÅCustomer capital costs reduced or amortized over  
long term service agreement 

ÅReduces size mechanical room; electrical vaults; 
condenser shafts and roof loads 

ÅColder CHW supply improves HVAC performance 

ÅLower owning, operating and maintenance costs 

ÅMore leasable space  

Impact on End 

User/Customer 
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CHP Integrated System 

ÅPrime Movers: 

ïReciprocating Engines 

ïIndustrial Gas Turbines 

ïMicro-turbines 

ïSteam Turbines 

ïFuel Cells 

ÅHeat Recovery (Exchangers) 

ïHot Water 

ïSteam 

ïDirect Exhaust Gases 

 

Á Thermal Systems: 

ï Absorption Chillers 

ï Steam or Hot Water Heating 

Loops 

ï Steam Turbines (Bottoming Cycle) 

ï Desiccants 

Á Generators 

ï Synchronous 

ï Induction 

ï Inverter 
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CHP Prime Movers (Power 
Generation Technologies) 

Source: http://www.eere.energy.gov/de/pdfs/chp_opportunityfuels.pdf  

http://www.eere.energy.gov/de/pdfs/chp_opportunityfuels.pdf
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Gas Combustion Turbines 

Source: Industrial Turbine by Siemens Westinghouse  

www.siemenswestinghouse.com 

ïSimilar to a jet engine as a stream of inlet air is compressed, heat 

is added and then the high pressure outlet stream turns a 

reaction turbine at high speed which in turn drives a generator 

ïGenerally used for larger applications (>4MW)  

ïGood when high pressure steam is required 
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Reciprocating Engines 

Picture Courtesy of Caterpillar 

Á Similar to gasoline fuelled cars (spark-ignited Otto cycle) or diesel 

counterparts (compression ignited) 

Á Most common for CHP <5 MW 

Á Good for hot water/low  

 pressure steam applications 
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Fuel Cell System 

Á Electrochemical Reaction (like a battery) 

Á Up to 250kW modules (can be stacked) 

Á Base load only, very quiet, environmentally clean 

Á Expensive Option 
 

Hydrogen 

Rich Fuel

Hydrogen 

Rich Fuel
Fuel 

Reformer

DC PowerDC PowerPower 

Section

AirAir

WATERWATER
HEAT AND HEAT AND 

CLEANCLEAN
EXHAUSTEXHAUST

WATERWATER
HEAT AND HEAT AND 

CLEANCLEAN
EXHAUSTEXHAUST

AC 

Power
Power 

Conditioner

Natural 

Gas

Standard Power:Standard Power:

480 Volts, 3 phase, 480 Volts, 3 phase, 

3 wire, 60Hertz3 wire, 60Hertz
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Microturbines 

Source: 30-kilowatt Capstone microturbine 

www.capstone.com 

Á Use heat to move turbine blades 
that produce electricity 

Á Compact in size, brought on line 
quickly, fuel flexibility, low 
emissions 

Á Usually below 200kW unless 
multiple units utilized 

Á Good for hot water 
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ÅOne of the oldest prime mover 

technologies still in use 

ÅSteam turbines extract heat 

from steam and transform it 

into mechanical work by 

expanding the steam from high 

pressure to low pressure 

ÅSize range: <1 MW to >500 

MW 

ÅTwo types of steam turbines: 

condensing and backpressure 
Lower pressure 

applications 

Steam Turbine 


