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ABSTRACT

An exergy analysis on thermal optimization
of steam botoming cycles for recovering waste
heat of topping cycles was developed. That is,
there were proposed new determination method
of cycle using entropy balances and T—Q dia-
grams between cooling process of exhaust gas
and heating process in steam cycles, applicable
to various steam cycles, universally. Cycle per-
formances were estimated by T—S diagrams
on cycles described exactly, where their
advantadges or disadvantadges were discussed
for Rankine cycle, a dual-pressure one, reheat
and super critical one, etc. As a result, it was

found that super critical cycles are most suit-

able for recovering waste heat of higher tem-
perature gas turbine because the vaporization
process is disappeared. Also, there is an opti-
mum steam cycle suitable for an exhaust gas
temperature of gas turbine, individually.
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ABSTRACT

If the compression and expansion processes
of the gas turbine cycle are replaced by isother-
mal processes, the Ericsson cycle can be real-
ized, and higher thermal efficiency can be
expected. An isothermal compression can be
achieved using a hydraulic air compressor, and
isothermal expansion can be approximated by
combining the reheat processes. A hydraulic air
compressor can be built by using the water flow
from the dam of a conventional hydro-power
plant. The ambient-temperature compressed air
is supplied to the regenerative and reheat gas
turbine system. The performance of this system
was analyzed by assuming conventional operat-
ing conditions and component characteristics.
As a result, the higher thermal efficiency of the
cycle was verified. An application of the system
to a conventional hydro-power piant was dis-
cussed. Finally, it was shown that a 2 ~ 3 times
greater output could be obtained by this system
compared with a conventional hydro-power
plant.
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K2R EHERE (Hydraulic Air Compressor:
HAC)V-® 3 ZED H 3 KT OME T F )V F—
% EREZESIC RS 5 — O A ¥ — KT
b5, EHEE, TEAFRPICTIEZKEZIAS, =
WO/ 2 TITbh DT, EREHPI
FRITEI 57, BIRFERIOIVER L &5 558
BB Ths, COBBOEMERERHETES
HAC L # R —E v 2HAaEbE S L, KEE
BEOESWHE LTRAL iR %, HAC
BRERD Y LRI FEEOZKE RYGEL TIED,
CNEHTAY —EV2fHlaGbERKEREES

(7B 6 4 6 A 23 HIERSZ{)

HRI—EERVWEKARED) /7)) T

HIRERSTHE B8 58

25k, REROKNFEETE, £{HAHZLTZ
BpolKDIDEI>—D2DRT > ¥ v VHFIH
TELZ kLD, INIZE > CTEREMBREY
FOHARZ—E YA INVBER LI RS,
—FH, HAY—ErOlERAIE, BRAERIERT
L THBRBRIGOTI A I ENTES, f>T,
HAC 2 X 2 RESEM L, ZBRHRAC L 2K
RiRREEHAS DY, BAHE Y W3 Ll
XY 2V o4 I NVPREBRTERILRZRD,

WFRDHAY —E L TBWEIEIIARF T
X3, ZOVATALRER, FRAY—EZRE
BIZSNBDT, KOMBZANLF —IHYT
LKRKNFEBOHN LIV KEREIBBONS, &
DB, BEREBOKERZEDZSLABZZOE IR,
HAE LA —EVFra28ET S5 ETKRE
THAOBHHETEX DT, TOYRATABKIRE
BOVNNTY VY TERRIENTE S,

HAC 2l L $AH A Y —E VY AT A
DWW T IZBFEORATEGR % AV - e O R
KOWTT TRABRI, ERIDY AT LAEK
FFRBIZIGCHLZ2BEIC2VT HBEH L 72©-0,
BITIE, SHRXHEEA LT 2DICHED
¥ — v ADRE & B g Th o7 2 v 7
HRAY—E OO OBERMEERFEL T, HEH
EVATFAZOWTRET 2, COYRAT A,
WIS L 22 ) 27V 94 2 VOER%2BIE
TEHRATHD, TOVAT LAY ARKNIREI
GBS 52 ETY YY) 7 OaEER 2R T,
2. HAC Z[EiE & T 2 BABE N A4 —FE

YA oW

IR ERTHES T E R HAC 2 W A ¥ —E D
[EfEfk L 22T, =V 2V YA 7 )VOKR
BINEBETERZLIZEDLDT, ROAHITER
B O SEEZIR L FHEFENEE L 25, a0
ZIRBZRIC X, RERDSHEERYIRT HENE
ZOoNTEN, TITHIDHERFHATS L
Lt 3, HEROBHC L - T, FRERELLT

Download service for the GTSJ member of ID , via 153.121.55.14, 202’5/(%!32_



GTS] 22—87 1994

& 50, HEENRESD S | RERALEEM 23R
RThs, COVATLOBER%EK1IT/RLT
w5, BEEREEHVIBORMERIE, RO 2 S
TH b,

(1) FEHEMREESR (M1 D B,) DALY AREDL

EiRE x5,

(2) BTHEBAOSRABENERER S,
R > & RBERS DS HI D HEE X e D, SRBUREE
BCREELRELZ SV 5, T DR
BEBRIC T ISy I BERVAR I ENEZ OGNS,
¥ o RiR DB OBFITEBN TS, €7
2y I HAY —E > OBIFKHIIRERRE T O EE %
RET B0, ZDZ L& THEDEZREFTMLT 3,
Lrl, ZOBRTHBBAOT ABENIDY AT
LADHRERFIRT 2 RERERE R 5,

& —EVANEE (TIT) ¥ A7 AMREZ B
ETLIBRADERTH 5, TITEZTHWBEY

Exhaust

Kz T Recuperator

Befram>C

4 7 vit, ZBERNC TIT 2MEL THBEWEIEREE
RTEBDT, ZITREBHELEL LW
y—ECEOERPAREZTH» S, P LNEL
BEO#ME, +¥4xbb, TIT=1173K {900°C}
~1373 K {1100°C} D#iFH%Z%E 2 %,

3. YRAT LMREDHETESM

3.1 MEEEEOFEM

HAC ORI D W T IXBEH TR 72039, #
90 FEFHIC S VA YMCEFZ I N EEOMURER
BT 29, 12120, FREMHESE KOME T &
W T 2 ER[ROFREMETFOLL) 1%, B
EOBEMUV RV SHEEL T guac=0.80 £ 5 2
oo ZOHBREHEREEZRIIRLTWS, D&
KV RATLZHAWBH R Y —E U OBERMEE
ERDESCEZ S, BRI L > T —EVEY
&, BEBRCOPNSE, EBROEHE, F—%
FPRAZLEDBVWHDOLIRET R L, RELED

Fuel

H

Wate

il

AN S SNSRI o -—

W
e _ AW
- Bl ‘

Generator

M1 R7TL0BEE

#1 HAC OfRE & AR

Down pipe diameter
Down pipe length
Return pipe length
Available head
Water mass flow
Water temperature

Compressed air mass flow
Compressed air pressure
Compressed air temperature
Isothermal compression eff.

D=1.5m
H=102.3 m
h'=80.8 m
h=21.5 m
Me=6119 kg/s
T.=283 K ({10°C}
M.=5.43 kg/s
P=882.6 kPa
T.=288 K{15 °C}
7 uac=0.80
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Given values
Qutput 300 kW
Thermal eff. 0.42
Comp. ratio 8
/) £y 1623 K{1350°C}
Air mass flow 0.89 kg/s

Comp.

Recup.
Recup. outlet air temp.Ts=1010 K{737°C}
Exhaust gas temp.

Estimated values
inlet gas temp. T,=1100 K{827<C}

Te=707 K{434°C}
outlet air temp. T.=568 K{295°C}

*£3 HAZF—-CrEEOMRE

Atmospheric pressure
Atmospheric temperature
Turbine efficiency
Burner efficiency
Recuperator efficiency
Mechanical efficiency
Generator efficiency

Turbine inlet temperature

Pressure losses
Silencer
Recuperator gas side
Recuperator air side
Burner

Mass flow ratio
Burner
Turbine

Po=101.3 kPa

To=288 K{15 °C)

n v=0.92

n s=0.98

n z=0.80

7 w=0.98

7 ¢=0.9T§

Tasx=1173 X {900°C}
~1373 K{1100°C}

6 (=0.01
8 6=0.03
0 4=0.025
6 =0.02

Gs=0.98
Gr=0.98
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