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Need and use for fuel and energy are. both particular roles throughout
mankind history and is-simultaneously related the‘environmental issues such as
air and water pollutions, and global climate change. Indigenous fuel and energy
resources for industrialized nations are extremely begun to come to the fore
‘while there have many questions for conventional plants as "how to manage,
how to treat, how to get clean environment, which is the best or actual use
technology, etc". One of the valuable solutions is energy saving technologies.
They can be widely found in many sectors with various engineering fields and
technologies. Electrical power and heat energy are the essential need of
industrial and commercial use. Their generation procedures can save energy by
using cogeneration systems although policy is still needed to develop. Most of
productions in power and heat energy can be separately generated in their own
processes. Cogeneration system (CGS) is needed to cooperate for both purposes
in single process.

In Chapter 1, it is briefly discussed about their relationship among
cogeneration systems, man-made emissions, primary use power and energy and
renewable fuel production. Cogeneration system can reduce the certain
percentages of man-made emissions, primary energy consumption by utilizing
renewable fuel effectively. In Chapter 2, overview of the systems is described in
the conventional and CGS arrangements with Yregarding specifications.
Moreover, manufacturer's standard datd and ambient temperatures for
simulation procedure are also discussed. In Chapter 3, applied performance
analysis of the CGS is described under three modules such as Brayton
regenerative cycle, Relationship among & NTU-Cr and Zero order model. In
Chapter 4, efficiency well-balance méthod and six kinds of determinable criteria
are proposed to obtain the advantages of the GGS. Operation modes of the
cogeneration systems are also briefly discussed.

To obtain the benefits of the CGS, micro gas turbine cogeneration system is
adopted as a model plant and many approaching methods and purposes are
investigated in separated models, Chapter 5 case study. In model 1, it can be
found that mass flow rate and ambient temperatures significantly influence on
the system and desirable temperature range can be’ ‘obtained in simuilation
procedure. The efféctive efficiency well-balance method is proposed for
maximum performance investigation of the CGS. It can measure the energy
balance and benefits of the CGS, _thermodynamically. Fuel energy saving index
is also proposed to obtain profits of economy and cost for user. It can be provided
to choose the selection technology for any sector.

In model 2, actual use of renewable fuel applies on cogeneration technology
and it can be investigated in energy balance in actual demand and simulated
supply from the CGS. Moreover, one of fuel energy storage systems is proposed
to analyze for improving the overall energy efficiency:of biogas production plant.
Experimental data of the CGS is also compared with simulation résults.
Multiple operation of micro turbine can be also investigated in matching to heat
demand mode. The proposed system has supported the recovery of energy from
waste, providing a clean development mechanism for reducing greenhouse gas

emissions.

In model 3, influence of ambient temperatures on the CGS has been briefly
discussed in model 1. In here, hourly ambient temperatures are widely described
as input data of the CGS for cold region between May 1, 2004 and April 31, 2005.




Energy efficiency based on maximum heat energy 1s also proposed to measure
the advantages of the system. Moreover, the direct impact on energy saving,
monetary, COz2 emissions of the CGS is proposed to investigate in simulation
procedure with regarding five periods.

In model 4, simulation procedure and input data are nearly same as model 3.
However, energy efficiency based on useful heat energy is mainly proposed to
obtain benefits of thé CGS. It can be found that thermodynamic efficiency is not
sufficient to evaluate the CGS. Five criteria are also proposed to determine the

system performances and it can actually measure in technology of micro
cogeneration system. This proposed system can save nearly 20% of conv'en’tional
power and boiler separated systems. It is meant that if the CGS is operated-in
power and heat energy generation sectors, 20% of energy usage and its related
economic, emissions will be reduced in operation.

After describing four models, actual determinable tools or criteria of the CGS
can be discussed in this research. The CGS can effectively save energy by using
sustainable ambient temperatures and renewable fuel source. Its related
monetary, fuel consumptions and emissions can be saved and the CGS can be
called environmental friendly technology.

BNELTRROEE

AHRIL. BRHICBSEhI= V¥ —FRBIEHA T, ROhBANREL T3 TR
EHLHBTARDOFEL LTEREShTWE3aV =R L—Ya COFHRTALMIZTS
TLEEMELTWSE, ¢, READITBRIATVWR EIVWZR2VWe S 0 R F—¥
YMGT) » aPxF—va VAT AILDOWT, B TCORET—7 2 EICThICHER
ﬁ%Mza,&?usz&ﬁh&?%iR&&%&@%mmﬁt%é&%oﬁﬁ%ﬁorw
B, £, MGT2 HHFREBILE ) e 5 —HORT RAF—AHN A VI EBRTHI L T,
W25 BPE D MR EREDHE CEREMBEOEAEENRFITOhZZ LEALMCLE, &
6k\%mmEEELTTmﬂEﬁH?ﬁﬁ§$T6N4rﬂzo%ﬂﬂm%mﬁbf Fih
ﬁﬁﬁmkﬁ?bn4iﬂz§éﬁ®QM£_nkﬂorﬁiTééﬁklUKEﬁ4#ﬂz
BOBBVEBRBLIES 2T AMBRORERIT- TS, F0HE, YATLABOBRMERE
RERIT~2TCOHEBEA TIX. SNA T H2RNA Fu— MESOBEFEZH U TBRR2LE
ETOTRINE—FIANRT CANBHTESZLETLE, BRIZ. SHORVCESRE
FELDOBVD S, X TF AOESHRBEEE). 523 WITREEHEFESDE OSEEBANE
BHCHBZ LERLE, <. MGTaY =X —ya YT, BERBHOHSECTHERLIT
BBROY AT hMERERT Z L, FESHEIESE T0.29~03TNEWHETER TSI L AL
Lk, ¥ft. KUZXATFLADOHBARR L 2T, HEXOXRA F2PLL LERBEOY 2T AHERIZ
BT, RADEE L UCOMIBMED AN B20%DH EBRE/BLND Z L 2HALMIT LI,

UEZ2ET 3z, BFIIRATRHEICES I COBERFTICBVWT,. w47 n R F— -
a2 R =T a U RTFANERERHTRTILLHIZ, TORRIZEFLLERTILOTH
3. Lo THEFILLRIE ST (I8 DRUPBESNIRERHILOLBD S,




