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= What is the CCHP?

= The history of CCHP
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= Economic benefits

= Environmental ' L
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CCHP comparison
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Future Cost and Efficiency Improvements
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= ----Réciprocating Engines

= ——-Turbines




Ermnissions oy power generailon type (los/MWn)

- Emissions  NOx COx SOx
- Power generation type —
-~ Natural gas reciprocating engines 0.09-3.8 770 ~0
Oil (2.2% sulfur) fueled steam turbines 3.0-3.7 1,770 25.4
Oil (0.3% sulfur) fueled combustion turbines 3.7-6.8 2,190 4.4 —
Coal fueled steam turbines 6.1-9.4 1,960-2,310 46.6
Diesel reciprocating engines 17.0 1,700 5.0
l Natural gas turbines 3.2-3.5 970 0.01

Fuel cells ~0 ~0 ~0
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= ----Hot water heat exchanger

= ——-Heat Recovery Steam Generator

sorption Chiller

= —---Desiccant Dehumidificatr(;—n Device



Exhanst zases heat exchanger Water heat exchanger Lube ool heat exchanger
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= Combined combustion
turbine and-parallel
cooling, heat
exchanger

= Simple structure and
easy to be realized
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= Relative; lower
“efificiency
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= _Combined combustion
turbine and heat re-
combustion exchanger

= The efficiency of this
structure isrelative
high' that reachesi900%;
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= Combined
combustion turbine
and re-heat boiler
system

= _|Improyve heat
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i Combined combustion
turbine and steam
turbine system

= High efficiency for heat
recycle efficiency.
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High efficiency

= Very low harmful

gases emissions

= Higher initial
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of chillers are used in CCHP
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~_Two Kind
Systems

= -—--Absorption chiller

usually use lithium bromide and ammonia)
- —

==-Engine drive chiller




~ = Economical Barriers ' _— —
« Higher initial'investment; Long recovery period; Uncertainties about
rates; Interconnection and other costs

= Technological Barriers =

The lack of reliable information on performance and costs;

Large complex projects involve many actors; require special design

EXxit fee; Need to install protective relaying and other security devices: i
Interconnecting with power grid; Permitting, siting, local red-tape



—=-BCHP.___
(Building cooling, heating and
POWer)

= Energy storage system
= power storage

E@@-I-ing storage
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- The evaluatm'rrgystem of CCHP
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To evaluate CCHP systems according to a lot of factors

such as economy, energy, environment and policy etc.

- Optlmal configuration, contrel and operation

~a

best economical profits



Errierging and furtnier tecrinologies

= Fuelcells — e
It has an efficiency of more than 40% In electricity power
proceeding and more than 80% in the whole CCHP

systems. It has high potential in further CCHP systems.

= Dehumidifying system
improvesair.guality in building.

WanIl€ Nresource
Use wind and biomass to develop “green” CCHP



= ot of adv: ;agesand benefits =

—————

= Need to develop heat recover techniques to
maximize use of waste heat -

ﬁus on clean and efficient technique _—

= Focus on markets with highest potential for
success CCHP techniques
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= FEMP._http://www.eren.doe.gov/femp/techassist/
der_resources.ntmi
= http://www.eren.doe.gov/femp/prodtech/pdfs/chp_t

f.pdf.

= DOE Office of Power Technologies
http://www.eren.doe.gov/der/chp/

- wRidge.National Laboratory FEMP
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