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Tab. 1 System parameters of gas turbine part
680 kg/s
2 15 C
0.1 MPa
Aspen Plus 15.56 ke/s
11.84 kg/s
’ 1325 C
2.1
1325 C
662 C
97. 6% 2
0.62% 0.41% 0.21% 0.01% Tab. 2 System parameters of steam part
0.05% 0.65% 0.45% . H/C /kg+s™! /°C /MPa
3.95 48 686.3 kJ/kg R 120 30 9.63
120 307.3 9.63
66.45 30 0.367
CH, +2 0,—CO, +2 H,0 (1 2 6.6 0367
2 C,H, +7 0,—4 CO, +6 H,0 (2) 27.24 68.6 2.16
C,Hg +5 0,—-3 CO, +4 H,0 (3) 9.97 68.6 9.63
2 C,H,, +13 0,58 CO, +10 H,0 (4) - Mo 9.0
- 540 2.16
C;H,, +8 0,—5 CO, +6 H,0 (5) B 305 0.367
2 C¢H,, +19 0,—12 CO, + 14 H,0 (6) - 83
2.2
Aspen
RKS—BM.PR—BM PENG - ROB °
RKS - BM
; PR—BM
! 9FA GT26
PENG - ROB .
12-14
PENG - ROB
. 0.15%
2.3 0.21%
0.5% °
4
’ 61.22% F 3
150 15, GT26 1.2
0.101 35 MPa. 60% 3
1 o 2 816.8 MW 80 F

3% o
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Tab. 3 Reference system Tab. 4 System parameter comparison
9FA - C126
[ kges™! 679.4 540 680
638.5 kels 679.4 ke/s 274
16.8 ke/s 16.8 kes fees ORI s
15.4 15.4 /MPa 1.54 — 1.54
1325 <C 1325 C C | 325 o 1 325
609 C 650 C
83 C 83 C /MPa — — 14
565.5 C 9.63 MPa 565.5 °C 9.63 MPa I - - 1325
( ) 565.5°C 2.16 MPa 565.5 °C 2.16 MPa /C 650 605 662
305 C 0.367 MPa 305 C  0.367 MPa /C 565.5 540 540
301 MW 314 MW /MPa 9.63 9.63 9.63
472 MW 471.3 MW ¢ 565.5 540 540
36.8 % 38.36% /MPa 2.16 2.16 2.16
57 74% 57 62% /C 305 305 305
/MPa 0.367 0.367 0.367
3 /C 83 83 83
/MW 314 267 573
’ /MW 471.3 380 816.8
’ 5 /% 38.36 42.21 42.96
’ /% 57.62 60.09 61.22
5
Tab. 5 Design of experiment results summary
100 C 150 C 200 C
/MPa /MPa 1% 1% 1% /% 1%
1.6 41.39 60.20 41.63 60.11 41.91 60.05
6 1.8 40.71 59.85 41.01 59.82 41.35 59.78
2.0 40.06 59.49 40.41 59.55 40.80 59.40
1.6 42.51 60.91 42.46 60. 64 42.41 60.32
9 1.8 41.92 60. 65 41.93 60.43 41.91 60.10
2.0 41.35 60.36 41.41 60.11 41.50 59.93
1.6 42.89 61.16 42.59 60.75 42.28 60.13
12 1.8 42.36 60. 82 42.00 60.32 41.85 59.90
2.0 41.84 60. 63 41.68 60. 28 41.54 59.86
1.6 42.96 61.22 42.52 60.41 42.05 59.95
14 1.8 42.47 60.94 41.93 59.99 41.45 59.87
2.0 41.97 60. 65 41.69 60. 18 41.39 59.77
1.6 42.94 61.21 41.61 60.27 41.17 59.61
16 1.8 42.49 61.00 41.22 60.12 40.88 59.55
2.0 42.02 60. 69 40.83 59. 86 40. 54 59.46
1.6 42.86 61.10 41.47 60. 15 40.91 59.39
18 1.8 42.43 60. 88 41.12 59.98 40. 67 59.32
2.0 42.00 60.69 40.75 59.85 40.34 59.27
2.0 41.93 60. 61 41.31 59.94 40.62 59.21
20 2.2 41.53 60.45 40.87 59.72 40.36 59.14
2.4 41.12 60.24 40.62 59.60 40.09 59.08
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tion was verified. It has been found that compared with the setting of the initial atomization characteristics being uni—
formly distributed the variation tendency of the temperature and flow field inside the combustor calculated by using
the function model under discussion is roughly identical. The high temperature zone at a temperature of 1800 K be—
comes small by 20% along the radial direction and shifts by 0. 01 m to the downstream of the combustor. In the
meantime the return flow zone moves by 0. 025 m to the downstream of the combustor. Key words: phase Doppler
anemometer ( PDA) atomization model Gauss distribution exponential attenuation function dual swirling fuel oil

combustion numerical calculation

= Analysis and Optimization of a Reheat Combined Cycle Sys—
tem for New Type Gas Turbines FU Zhong-guang LU Ke ( National Engineering Technology Research
Center for Thermal Power Generation North China University of Electric Power Beijing China Post Code:
102206) GUO Hua YANG Tiandiang ( New Energy Source Technology Research Institute China National Power
Group Beijing China Post Code: 102209) //Journal of Engineering for Thermal Energy & Power. —2015 30(6) .

-865 -872

A new type high pressure reheat gas-steam combined cycle system was proposed and a model for high pressure re—
heat gas-steam combined cycle systems was established by using the software Aspen Plus. A thermodynamic calcula—
tion and analysis and off-design condition simulation of the system in question were performed. On this basis the in—
fluence of the highest pressure of the system on the efficiency of the cycle was studied and analyzed in depth. It has
been found that the thermal efficiency of the system in question reaches 61.22% about 3. 6 percentage points high—
er than that of a combined cycle system with a currently prevailing F class gas turbine unit serving as the main e—
quipment item and also 1.2 percentage points higher than that of a combined cycle system with a GT26 reheat type
gas turbine serving as the main equipment item. The output power of the system in question can hit 816. SMW 73%
higher than the capacity of a current F class gas turbine combined cycle system. Key words: gas turbine combined

cycle thermal system parameter optimization

= Flow Field Characteristics and Aerodynamic Losses

of a Miniature Impulse Type Partial Admission Turbine JIANG Bin LUO Kai ( College of Marine Nav—



