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Gas Turbine Inlet Bleed Heating System IBH depth Analysis and Performance

Optimization
LAI Xiao-Hua
( Zhuhai YuHai Electric Power Co., Ltd.Guangdong, Zhuhai 519000 )

ABSTRACT: Through the analysis of Modified Wobbe Index
formula of gas turbine DLN2.0 + combustion System, put
forward the Compressor Inlet Temperature CTIM (Compressor
Inlet Temperature) to modify the formula of Modified Wobbe
Index is more reasonable and analysis of gas turbine IBH
(Inlet Bleed Heating System) shortcomings,Therefore,propose
research and development a new type of Gas turbine intake hot
water heating system (Inlet Water Heat) IWH.The system of
heating gas turbine intake with low grade hot water of
economizer in waste heat boiler.Thus, the optimal artificial air
intake environment for the compressor is established.Give first
place to IWH and supplemented with IBH energy saving
system.Deeply apply the principle of fundamental
supercharging of gas turbine compressor.Deduce that When the
IGV temperature control plays a leading role under partial load,
IGV controls the throttle,the air density is less than the air
density at the same load when the air inlet is heated by hot
water,can be put into the compressor for hot water heating.At
this time, the compressor intake heating is the best.And verified
by the false cases.Then compare the starting process of the
same grade gas turbine, such as the M701F3, V94.3A, AE94.3A
without IBH and so on. Obtain IWH system under the optimal
working condition,the premixed combustion of this type of unit
and the economic operation under partial load are of great
help.It's a great innovation,worth promoting in the gas turbine

industry.
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Fig.2 Allocation the IWH of IBH system
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Table 1 The density of air at different pressures and temperatures

B & J1/kPa

T & 1.013 25 10. 132 5 40. 53 70. 927 101. 325 405.3 709. 275 1 013.25
-13.15(260) 0.013 577 0.135 77 0. 54322 0.950 9 1.358 7 5.446 0 9.554 13.679
-3.15 (270) 0.013 076 0.130 74 0. 52307 0.915 6 1.308 2 5.242 0 9.191 13. 153
6.85 (280) 0.012 607 0.126 07 0. 50736 0.882 8 1.261 4 5.052 0 8.855 12. 668
16.85 (290) 0.012 171 0.121 73 0.486 96 0.852 2 1.217 7 4.876 0 8. 543 12.218
26.85 (300) 0.011 767 0. 117 67 0.470 71 0.823 8 1.176 9 4.712 0 8.253 11.799
36.85 (310) 0.011 386 0.113 36 0. 455 50 0.797 2 1.138 9 4.558 0 7.982 11. 410
46.85 (320) 0.011 031 0.110 31 0.441 26 0.772 2 1.103 2 4.414 0 7.728 11. 045

SRR VIER—RENT, BAERRT SR
JEAE I, SAEERUAKR, SR
4 101.325 kPa, 25 IREEA 270 K B B 234 %5 BE
9 1.308 2 kg/m?s 25 SIRE A 320 KX R 25 S %
[£79 1.103 2 kg/m*. W] WLZE 101.325 kPa UL F,
50 ClRZEVERPN, 5% EBEE/N N 0.205
0 kg/m®, 7573 10 CIZEJEH, Xf R385 %
FEAZAK 0.041 kg/m?, BUUEEH[E—2 K0, AR
IR AL, WAk 10 °C, AN SR EAR
WAK. MER—SSRET, I =15
FERMAECR, B2 SREN 290 K, 25K 7145 5
49 1.013 25 kPa. 10.132 5 kPa. 101.325 kPa. 1013.25
kPa [N, UG 25 %5 BE 43 il A2 0.012 171 kg/m?
0.121 73 kg/m*. 1.217 7 kg/m?. 12.218 kg/m*. ] A,
ERENAKREG, R, TRNEESES
BEAMIEW KRR L2600, EA R RZEEH
W, WA 10 CiRZE, SREENTHZIE
ZEAEEM /N, E B2 R AR K, AR
YRR I 10 £, AR S FEARAE 10 1,
DRI IA SECALAE S 23 1A T R WL IGY A EE N,
TR, 0 RO

Fi4b, SRR G K S T T RE TR,
WA AR . TS GEEED R
(Joule-Thomson coefficient) T2, BIfZIK/ES
IR AR, RS AR IGV i 2 ST el
FAFHAAA, XL IGV TG 2 S IEE A
AK. BHEFRE, EA =2 E
BROK RS0, MU S SN 2 SR AR 2
JEAMLIGV AT s2m A IR, SOl SRE IGV i

WK AL LR S R R .«
3.2.2 fin A HOHLAE JE g PR B P E

AR S T BT e B
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I PR AR T A R L — AN B T 2k
W TR S E R R R, R IE R
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Yifif TS TLGHERA R D . ST T EIA%E
JEEANUIRE RS IR A ZHLE 3.

u
E
7 :
o A FZ pzf‘a3
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Fig.3The thermodynamic parameters of the compressor stage
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Fig.4 Brayton Cycle p-v diagram of IGV adjustment

3.2.3 DhZBISEIE IWH {855 S is 4855 1

FI T N AMREE L) o0 e B S Lt
RREARSE W IEWEFOT A, BN ANEBE
o DUNIERE RIS, RIEA SR T
AR TWH A (0 O S0 R 20 M bt W s UL <
TR 7 S T AT AT P

R R LI R, /R
SURBHMER, 3 AR ETIR T R EEHL
TGV £ BE S BRI AR MR R . A v A B U
JERT LB s ML IO AR 4 TWH #e i
A TR 2 MR U R I TS HOE LR
2. % 3.

®2 X[ 2SHABINAERSENATEAER THEXETSH
Table 2 The relevant operating parameters of a certain factory unit 2 combined cycle units which under basically the same
loading of gas turbine
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Table 3 M701F4 The relevant operation parameters of gas turbine generator unit 1 combined cycle unitswhich under basically
the same loading of gas turbine
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