"™ U.S. DEPARTMENT OF ENERGY

/ ﬁ/ Mid-Atlantic Clean Energy Application Center

‘ l Promoting CHP, District Energy, and Waste Heat Recovery

FUPWG » =2

CHP Technologies and Applications
25 Oct 11



DOE Clean Energy Application Center Locations, Contacts, and Web Sites

NOJQTHWEST
www.chpcenternw.org
i .chpcentermw.or NORTHEAST

Dave Sjoding i ) www.northeastchp.org
WSU Extension Energy Pgm Cuttica
Tel: 360-956-2004 iversity of Illinois at Chicage Tom Bourgeois

sjodingd@energy.wsu.edu Tel: 312-996-4382 Pace Energy and Climate Center
ciraiEy e nl Tel: 914-422-4013

thourgeois@law.pace. edu

Beka Kosanovic

University of Massachuserts Amherst
PACIFIC 4
Tel: 413-545-0684
|<0$:lnov|h_uer_s umass.edu

www.chpcenterpr.org

Tim Lipman
Univ. of CA, Berkeley

Tel: 510-642-4501
telipman@berkeley.edu - MID-ATLANTIC

www.chpcenterma.org

Vince McDonell
Univ. of CA, Irvine Pennsylvania State University
Tel: 949-824-7302 x121 =T = Tel: B14-863-0083
mecdonell@apep.uci.edu !

Jim Freihaut

jfrelhaut@engr.psu.edu

INTERMOUNTAIN SOUTHEAST

www.intermountainchp.org www.chpcenterse.org

Parti Case

etc Group

Tel: 801-278-1927 x 3
plcase@etcgrp.com

Keith McAllister
North Carolina State University
GULF COAST Tel: 919-515-3933

www.gulfcoastchp.org keith_mcallister@ncsu.edu

Thomas Broderick

Southwest Energy Efficiency Project Dan Bullock P'?dm Mago X
Tel: 928-527-8036 Houston Advanced Mississippi State University

Research Center Tel: 662-325-6602
Tel: 281-364 6087 mago@me.msstate.edu
dbullock@harc.edu

tbroderick@swenergy.org

For more information visit http://www1.eere.energy.gov/industry/distributedenergy/racs.html

Ted Bronson Bob Gemmer Patti Garland
DOE Clean Energy DOE Clean Energy Application Center Coordinator  Industrial Technologies Program (ITP) Distributed Energy/
: - Power Equipment Associates Office of Energy Efficiency and Renewable Energy CHP Program Manager
AP Phcatlon Center Phone: 630-248-8778 U.S. Department of Energy Oak Ridge National Laboratory
Program Contacts E-mail: tibronsonpea@aol.com Phone: 202-586-5885 Phone: 202-586-3753

E-mail: Bob.Gemmer(@ee.doe.gov E-mail: Patricia.Garland@ee doe.gov
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RAC Serwces & Capabllltles

Unbiased Targeted Technical
Information Education Assistance

Develop & distribute Develop & conduct Provide technical
iInformational target market assistance to potential
materials workshops, seminars, user sites

Internet programs to
educate end users,

Perform market regulators, and other Provide or coordinate
research to identify stakeholders on-site assessments
high profile candidate for entities considering
applications deployment of clean

Assist in overcoming energy technologies

policy and other
market barriers
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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)




Today's Electric Grid

Coal 51.1%

Conversion Losses

63.9%
More than two-thirds of the

fuel used to generate power in
Natural Gas 16.9% the U.S. is lost as heat

Plant Use 1.7%

T&D Losses 3.1%
Petroleum 0.2% Residential 11.1%
Other Gases 0.4%
' Commercial 10.6%
Nuclear Electric Power 19.6%
j Industrial 8.2%
Other 0.18% Net Imports Transportation 0.1%
( Unaccounted for 0.46% of Electricity Direct Use 1.3%
Renewable Energy 10.1% 01%
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What is CHP

« ASHRAE Handbook: “Combined heat and power (CHP).
Simultaneous production of electrical or mechanical energy
and useful thermal energy from a single energy stream.”

e CHP is not a single technology but a suite of technologies that
can use a variety of fuels to generate electricity or power at
the point of use.

e CHP technology can be deployed quickly, cost-effectively, and
with few geographic limitations.
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What is CHP?

e On-site generation of Power Combined Heat and Power (CHP)
and Thermal Energy from a e
single fuel source -1t |

e ‘Conventional’ grid based :.:.LJ:J S v
generators are located (On o menr thrmalwser st i

n or near thermal user sites Casling

remote from thermal
applications while CHP
plants are located close to (Conventional Generation
thermal applications Pollution

[Remote fram thermal users)
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Prime Movers

e Gas Combustion Turbines >1 MW
 Microturbines 35 kW - 250 kW

e ICEngines 30 kW -6 MW
* Fuel Cells 250 kW

e 75% - 60% HEAT
e 25% - 40% Electricity
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Thermally Activated Technologies

e Technologies: * Applications:
— Hot Water Systems — Process Heat
— Boilers/Steam — Space Heat
Generators — Domestic Hot Water

— Organic Rankin Cycle — Cooling
— Backpressure Turbines — Freezing

I'  _ Dehumidification

— Power Generation
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Stirling

Distributed Generation Technologies

I.C. Engine Jacket +
Exhaust

400 F

300 F

200 F

100 F

Thermally-Activated Technologies

Steam Turbine

Centrifugal Chiller

Single-Effect
Absorption Chiller

Double-Effect
Absorption Chiller

Slide 10
Desiccant Air Conditioner




Load Factor vs Efficiency

“No matter which basis is used to choose the prime
mover, the degree of use of the available heat ...is the
critical factor in economic feasibility.

.......... ASHRAE Design Guide, Chapter 7 — CHP Systems
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Current CHP Drivers

 Cost Savings
— Offset Utility/3rd Party kWh’s + Therms
— Reduce Utility Demand Charges - Demand Response
— Improved Power Reliability/Quality

e Emissions Reductions

— In the same way that it saves fuel cost, CHP reduces pollution by
using the fuel’s energy twice, yielding half to a third of the emissions
from separate fossil fuelled grid power and boilers.

— Supported by US DOE & US EPA
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Larry Burton

Pennsylvania and West Virginia
PENN STATE UNIVERSITY
UNIVERSITY PARK, PA 16802
TEL: 814.360.9868

E-MAIL: Icb2@psu.edu

James Freihaut, Director
Mid-Atlantic Clean Energy Application Center
104 ENGINEERING UNIT A
UNIVERSITY PARK, PA 16802

Richard Sweetser TEL: 814.863.0083
Virginia, DC and Maryland E-MAIL: jdf11@psu.edu

12020 MEADOWVILLE COURT
HERNDON, VIRGINIA 20170
TEL: 703.707.0293

E-MAIL: rss27@.psu.edu maceaC.pSU-edu

Gearoid Foley

New Jersey

50 WASHINGTON ROAD
PRINCETON JUNCTION, NJ 08550
TEL: 609.799.2340

E-MAIL: guf@psu.edu

Bill Valentine

Pennsylvania and Delaware
THE PHILADELPHIA NAVY YARD
4801 SOUTH BROAD STREET
PHILADELPHIA, PA 19112

TEL: 215-353-3319

E-MAIL: wjv3@psu.edu
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