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1
Fig. 1 Flow chart of a typical recuperative heating system
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Tab. 1 Design parameters of the recuperative system for a 600 MW unit under the THA operating condition

1 2 3 4 5 6 7 8
100% THA ~ h,, /k]J * kg™ 1201.1  1052.6  863.5 — 569.3 435.8 351.3 255.9 —
hy k) - kg™ 1077.3  880.8 764.4 — 458.1 373.4 277.7 168.9 —
b /K] kg™ 3126.6 3013.9 3325.5 3147.0 2948.2 2761.9 2640.8 2510.0 —
he /KT = kg ™! — — — 725.9 — — — — —
B o /KJ * kg ™! — — — — — — — 142.4 —
hi/k) * kg™ — — — — — — — — 2340.4
75%THA  h,, /k] « kg 1115.1 977.9 803.7 — 530 403.3 323.2 232.7 —
hy k)« kg™ 1.000.4 821 712.8 — 425.5 345.2 254.5 169. 8 —
e /K] = kg ™! 3140.7 3025.6 3291.7 3119.2 2926 2744 2626.4  2499.1 —
he /KT = kg™! — — — 676.7 — — — — —
B o /k) * kg ™! — — — — — — — 142.4 —
hy /KT = kg™! — — — — — — — — 2351.4
50%THA  h,, /k] * kg~ 1009.4  886.7 730. 1 — 482.1 362.1 286.9 202.4 —
hy k)« kg™ 908. 6 749 650 — 384.2 308.8 224.2 171.4 —
e /k) kg™ 3165.1 3048.1 3296.4 3127.3 29349 2750.2 2631.5 2506.8 —
he, /K] * kg ™! — — — 617.5 — - — _ _
By o /KT * kg™ — — — — — — — 142.4 —
hy /)« kg™ — — — — — — — — 2402.2
2 (29) 100% - 0.095 MJ/kg 0.080 MJ/kg
75% 50% THA .
( ) 0.110 MJ/kg
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2.2 1000 MW °
7X 1 000 MW 3 1 000 MW
N1000 -25/600/600. 3 THA 4 o
100% 70%  50% THA
2 600 MW THA
Tab. 2 Calculation results of the enthalpy drop of a 600 MW unit under the THA operating condition
1 2 3 4 5 6 7 8
e 0.07237 0.08198 0.03684  0.061 64 0.053 61 0.03348  0.036 84 0.042 72
100% THA
HIKJ * kg ™! 623.2 557.6 908. 4 769. 1 574.0 401.8 292.5 169. 6
e 0.064 10  0.07379  0.035 21 0.05750 0.05067 0.031 70 0.03501 0.034 50
5% THA H/K] * kg™! 644.4 572.6 873.7 711.8 546.5 377.0 269.7 147.7
@ 0.05438 0.06434 0.03255 0.05199 0.04705 0.02935 0.03242  0.025 64
S0% THA H/K] » kg™! 642.2 561.8 840.2 679.9 514.3 340.0 229.3 104.6
3 1000 MW THA
Tab. 3 Design parameters of the recuperative system of a 1 000 MW unit under the THA operating condition
1 2 3 4 5 6 7 8
100%THA  h, /kJ * kg™ 1302.8 1127.8  936.5 — 653.1 557.7 454.1 356.3 —
ho, /K] kg ! 1155.1 953.5 822.3 — 581.3 477.2 379.0 174.4 —
B k) * kg™ 3198.8 3064.9 3463.7 3245.8 3095.2 2953.0 2798.9 2656.4 —
he, /kJ * kg ™! — — — 810.7 — — — — —
hey o 1K) = kg™ — — — — — — — 151.9 —
hy /K] = kg™! — — — — — — — — 2326.4
70%THA  h,, /k] * kg™ 1178.9 1026.9 854.4 — 596.7 508.5 411.9 321.5 —
h, /K] * kg™! 1 050.1 871.1 751.7 — 532.1 435.1 344.5 176.7 —
ho /K]« kg ™! 3240.5 3105.1 3467.8 3249.7 3093.6 2949.4 2793.6 2652.6 —
by, 1K)+ kg ™! — — — 738.6 — — — — —
ey o /KT * kg™ — — — — — — — 154.0 —
hy /K s kgt — — — — — — — — 2342.1
S0%THA  h,,/kJ = kg~ 1080.4  943.8 786.0 — 548.6 466.3 375.6 291.4 —
hy, k]« kg™ 965.5 803.4 692.3 — 489.9 398.8 314.4 179.7 —
/les/k.]'kg’1 3277.7 3139.9 3471.1 3253.9 3093.7 2948.5 2791.9 2 652.7 —
by, 1K) s kg ™! — — — 677.3 — — — — —
hoy o /) = kg™! — — — — — — — 156.7 —
hy /K] * kg™ — — — — — — — — 2378.9
4 1000 MW THA
Tab. 4 Calculation results of the enthalpy drop of a 1 000 MW unit under the THA operating condition
1 2 3 4 5 6 7 8
e 0.085 63 0.082 43 0.03928  0.063 73 0.037 95 0.040 25 0.037 24 0.072 84
100% THA
H/K] * kg™! 672.4 590.1 1038.0 823.9 699.3 581.0 445.3 330.0
e 0.06939 0.07166 0.03643  0.055 58 0.034 43 0.037 09  0.034 27 0.060 48
TO% A H/K] » kg™! 720.8 632.6 1 039.0 825.3 692.5 570.2 430.2 310.5
e 0.059 08 0.063 44 0.034 22 0.049 04 0.031 61 0.034 44 0.031 74 0.049 14
0% A H/K] » kg™! 744.0 648.5 1018.9 806.5 667.0 541.1 398.9 273.8
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4 (29) 7X 1 000 MW
0.143 MJ/kg 0.124 M]/kg 0.105 MJ/kg YS - 290 295 m’ 1 230
o 600 MW mm 1 030 mm 610 mm
1 000 MW 33 615 mm 60 m’ o
N 6
600 MW o .
! 600 MW 6 1000 MW
0.11 MJ/kg. 12 1000 Tab. 6 Calculation results of the energy
MW 1000 MW storage capacity of a 1 000 MW unit
0. 130 M/ke; 850 MW 0. 072 ~ 100% THA ~ 70%THA  50%THA
0.109 MJ/kg o 13 660 MW P P - 890
Qn kg +s™! 9 839 6 602 4 644
Q. 3lkges™! 2 041 1174 727
499.8 MW 0. 109 MJ/kg 597. 6 plkg * m™3 885 900 913
MW 0.116 MJ/kg- T/s 85 124 175
o CIMJ 3241 2 940 2453
3 p— kg/m’; T—
s, C— MJ.
14 o
4
15 o
PS 600 MW N
YYX -230 230 m’ 2 470 -
mm 2 300 mm 1 790 mm
32 000 mm 58 m’ o 600
MW.1 000 MW
+50% - 5
° (1) -
5 600 MW
Tab. 5 Calculation results of the energy
storage capacity of a 600 MW unit (2)
100% THA  75% THA 50% THA ;
Q. /kg*s™! 2473 1883 1289 (3)
Qg kg *s7! 6484 4810 3193 3
Qo 3lkges™! 1238 832 482
plkg *m™> 896 907 920
T/s 121 163 243 |
cImJy 2 494 2302 1914 ' 2009 36

(2) :80 -84.
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XU Wen-Heng FU Wen-guang ( College of Marine Engineering Dalian Maritime University Dalian China Post
Code: 116026) //Journal of Engineering for Thermal Energy & Power. —2016 31(7). -47 ~54

The stator blades in the last stage of a highly-Hoaded fan are characterized by their specific features such as a high
load a complicated flow and serious flow separation. To study their aerodynamic performance flow guiding blades
were additionally installed before the stator cascade to simulate the parameters of the gas flow at the outlet of rotor
blades in a multi-stage fan. Through rotating the guide blades to change the gas flow angle at their inlet the aerody—
namic characteristics of the stator blades at various gas flow angles at the inlet and under different Mach numbers at
the inlet were analyzed. It has been found that the guide blades such designed can provide the parameters of the
coming flow close to the conditions at the outlet of the rotor blades in the stage thus capable of performing an ex—
perimental study of the stator blades. These stator blades can form a diffusion cascade with a large turning angle and
with an increase of the Mach number the total pressure recovery coefficient will decrease. With an increase of the
turning angle the flow on the pressure side of the stator blades will obviously improve and the separation area will
diminish. The suction surface of the stator blades has a relatively large area being subject to flow separation and an
increase of the turning angle of the cascade has no big influence on the flow separation area. Key words: fan stator

blade sector-shaped cascade experiment

= Semi-physic Simulation Study of the Rotating Speed
Control of the Power Generation Module in a Gas Turbine WANG Guandin ( China Petroleum West—

ern Pipeline Co. Urumchi China Post Code: 830011) //Journal of Engineering for Thermal Energy & Power.
-2016 31(7). -55~61

With the power generation module in a three-shaft gas turbine serving as the object of study and the three—shaft gas
turbine as the primer mover a twelve—phase synchronous power generator serves as the energy conversion device to
give a power output to the outside world. Through a Matlab\Simulink simulation platform a model for simulating
power generation modules was established and on the basis of a Rockwell PLC control system and a ADI simulation
system a semi-physic simulation platform was also set up as necessary to simulate and study the dynamic character—
istics of power generation modules and formulate the rotating speed control strategies for the power generation mod—
ules in various operation states. Furthermore a simulation and study were made of various conditions of the power
generation module in the gas turbine when the load underwent an abrupt change under various operating conditions
and the control quality of several rotating speed control versions were analyzed and compared when the power gener—
ation module was in various operating states and in combination with the merits of the control versions above-men-—
tioned optimum rotating speed control strategies were worked out. Key words: three-shaft gas turbine power gen—

eration module load variation rotating speed control semi-physic simulation

= Quantitative Analysis of the Enhancement in the Frequency
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Modulation Ability of a Unit by Utilizing the Steam Extraction and Energy Storage ZHANG Rui-Heng
( Guizhou Electric Power Experiment Research Institute Guiyang China Post Code: 550002) LIAN Hai—ging
TIAN Liang ( College of Control and Computer Engineering North China University of Electric Power Baoding
China Post Code: 071003) //Journal of Engineering for Thermal Energy & Power. -2016 31(7). -62~67

To rationally utilize the energy storage capacity of a condensate water system is capable of enhancing the response
speed of a unit in power generation load and to quantitatively analyze its energy storage capacity is of major impor—
tance for optimally designing a control system and ensuring a safe operation of the unit. According to the mass and
energy conservation law and in combination with the equivalent enthalpy drop method the correlation of changes in
condensate water flow rate with the steam extraction flow rates to various heaters specific enthalpy and changes in
the power of the steam turbine was calculated. Afterwards according to the volume of the deaerator the total a—
mount of energy stored was calculated. The calculation results of a 600 MW and 1000 MW typical unit show that
the method in question enjoys a relatively high precision. The energy storage capacity of the condensate water sys—
tem in a same unit will increase with an increase of the load. The higher the operating parameters of a unit the lar—
ger the energy storage capacity of its condensate water system. Key words: thermal power generator unit conden—

sate water system energy storage capacity load regulation enthalpy drop

= Simulation Study of the Pollutant Emissions Dur—
ing the Combustion of Pure Coal Diluted and Mixed with Biomass in the Oxygen-enriched Combustion At-
mosphere DONG Jingdan ( Education Ministry Key Laboratory on Power Plant Equipment Monitoring and
Control College of Power and Mechanical Engineering North China University of Electric Power Baoding Chi-
na Post Code: 071003) //Journal of Engineering for Thermal Energy & Power. -2016 31(7). -68 ~73

By making use of the flow path simulation software Asepn Plus simulated and analyzed were the emission charac—
teristics of pollutants during the combustion of pure coal diluted and mixed with biomass in the oxygen-enriched
combustion atmosphere. It has been found that when the dilution and mixing combustion proportion is constant the
NO,, and SO, emissions concentrations in the flue gases in the oxygen-enriched combustion atmosphere will be far
lower than the value in the conventional air combustion atmosphere and the CO emissions concentration however

will be notably higher than that in the conventional air combustion atmosphere. In addition with an increase of the
0, concentration the NO, and SO, emissions concentrations will gradually increase and the CO emissions concen—
tration will decrease step by step. When the O, concentration is constant the combustion temperature has a very
big influence on the CO emissions concentration. When the combustion temperature exceeds 1 200 °C  the CO e—
missions concentration will increase drastically and the NO, emissions concentration will increase with an increase
of the combustion temperature. The combustion temperature will have no big influence on the SO, emissions con—
centration and the latter will somewhat increase with an increase of the combustion temperature. Key words: Asepn

Plus oxygen-enriched combustion diluted and mixed combustion pollutant



