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Fig. 1 Model N310 —16.7/537/537 steam turbine principle-based thermal system
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Tab. 1 Deviation rates of the characteristic flow path areas of stages at various design operating conditions f( %)
| \ I
THA 0.002 -0.0054 0.0074 0.025 0.32
75% THA 0.01 0.14 1.07
50% THA -0.66 0.14 0.83
30% THA 0.1 0.0053 0.16

X XI
0.044 0.23
0.13 2.03
-0.33 6.5
0.031 20.7
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Tab. 2 Deviation rates of the characteristic flow path areas of stages during the practical operation of the steam turbine
I I I v Vv VI VI VI
97% THA -4.66 1.20 -0.18 1.38 0.54 -0.22 -6.14 -22.45
78% THA -5.89 -0.62 -0.71 0.96 -0.67 -1.53 -7.64 -25.36
70% THA -5.85 0.54 -1.08 0.90 -1.04 -1.88 -8.34 -27.14
59% THA -7.04 0.059 -2.00 0.55 -1.64 -2.86 -11.02 -31.34
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Tab. 3 Parameters of the inlet steam and the steam at various steam extraction sections of the LP cylinder of the
steam turbine at 310 MW
/MPa /1C /teh™! /MPa /1C /teh™!
0.8893 345.4 694. 80 0.891 346.9 732.20
5 0.3784 240.7 37.76 0.415 259.8 41.0
6 0.1415 141.0 23.39 0.179 184.8 19.89
7 0.0686 89.4 25.51 0.0340 — —
8 0.02705 66.8 30.53 0.0182 — —
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heat exchange capacity while the cooling effectiveness will depend on the flow status of the air film relative to the
blade profile and the mixing and dilution capacity with the main stream. Key words: air-film cooling discrete hole

curvature air blow ratio heat transfer coefficient

= Operating Characteristics of a Magnesium-based Hydroreac—
tive Metal Fuel Ramjet YANG Ya-jing( National Key Laboratory on Mechanical Structural Strength and
Vibration College of Astronautics and Aeronautics Xi“an Jiaotong University Xi’an China Post Code: 710049)
HE Mao-gang( College of Energy Source and Power Engineering Xi“an Jiaotong University Xi“an China Post

Code: 710049) // Journal of Engineering for Thermal Energy & Power. — 2012 27(2). -154 ~159

For a underwater high speed aircraftpurposed magnesium-based hydroreactive metal fuel ramjet set were fuels
mixed in three component mass proportions and in conjunction with the thermal calculation and two-dimensional ax—
is-symmetrical numerical simulation studied were its operating characteristics. In this connection the vortexes ob-
served at both inlets foreshow that during the fuel combustion process it is possible to result in a thermoacoustic os—
cillation. Within the effective ranges of water/fuel ratio specific to the ramjet burning three kinds of fuel respective—
ly the numerical simulation results show that the distribution of water/fuel ratios in two times will directly influence
the combustion stability inside the engine. To increase the total water/fuel ratio will produce a maximal specific im—
pulse and in the meantime the thermal efficiency and the propulsion efficiency will increase and decrease respec—
tively in a monotonous way. In addition both numerical simulation and thermal calculation result indicate that to in—
crease the megnesium content in the fuel will help increase the specific impulse and thermal efficiency of the en—
gine. The law and characteristics governing the change of such operating characteristics of the engine as combustion
characteristics specific impulse and efficiency etc. can offer guide for optimizing overall structure and performance
of an engine and at the same time predict the intrinsic thermoacoustic oscillation characteristics of an engine so as
to design corresponding control tactics. Key words: magnesium-based hydroreactive metal fuel ramjet water/fuel

ratio numerical simulation

= Application of the Steam Turbine Stage Characteristic Flow Path Area

WANG Yun-min ZHANG Lun—~zhu MA Haidong( College of Energy Source and Power Engineering Chan—

gsha University of Science and Technology Changsha China Post Code: 410076) XU Da-mao( China Guangdong

Nuclear Power Group Co. Ltd. Shenzhen China Post Code: 518031) // Journal of Engineering for Thermal Energy
& Power. - 2012 27 (2). -160 ~164

Described were relevant expressions of steam turbine stage characteristic flow path areas in practical engineering ap—
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plications. With a 310 MW unit in a thermal power plant serving as an example an analysis of the steam turbine
stage characteristic flow path area was conducted. Through a calculation of the deviation rate of the stage character—
istic flow path area and the relative internal efficiency the operating state of the steam turbine flow path was judged

arriving at a conclusion that the flow path area of No. [ stage group of the steam turbine decreases other stage
groups are in normal work the steam extraction pressure measurements of No.7 and 8 section are not correct and it
is possible that a certain amount of hot steam is leaked into the steam turbine from steam extraction ports of No. 5
and 6 section. On these basis the authors have offerred proposals to conduct an inspection and treatment during the
overhaul of the steam turbine unit. It has been proven by the practice that the theoretical analytic results by using
stage group characteristic flow path areas are in good agreement with the practical ones. Key words: thermal power

plant steam turbine stage flow path capacity characteristic flow path area application

= Exergy Analysis of a Gas Turbine Cycle by Using the
Methane Self-heat Reforming Technology TANG Qiang ZHANG Xiao-gin HOU Shideng YANG Xu-
dong( Education Ministry Key Laboratory on Low Quality Energy Source Utilization Technologies and Systems Col-
lege of Power Engineering Chongqing University Chongqing China Post Code: 400030) // Journal of Engineering

for Thermal Energy & Power. — 2012 27(2). -165 ~169

Presented was a new gas turbine cycle by using the methane reforming technology. Firstly according to the working
process of the system the heat balance of the reaction inside the combustor was analyzed by using the thermodynam—
ic balance method. Secondly based on the second law of the thermodynamics the variation tendency of the exergy
efficiency of the new gas turbine cycle was studied. The research results show that the amount of methane consumed
in the combustion in the new cycle is smaller than that supplied depending on the variation tendency of the amount
of methane consumed in reforming of CO, and H,0 and the reaction equilibrium constant. Under the condition of a
same fuel consumption rate compared with a simple cycle the exergy efficiency of the new cycle increases greatly

up by 5.05% -15.57% . Key words: gas-turbine cycle methane reforming exergy analysis

IGCC = Simulation Study of IGCC Gasifier Control Versions WEI Jing
LIU Xiaoding ZHANG Li( Shandong Electric Power Engineering Consulting Institute Co. Ltd. Jinan China Post
Code: 250013) WU Ke( Guodian Nanjing Automation Stock Co. Ltd. Nanjing China Post Code: 210003) //Jour—

nal of Engineering for Thermal Energy & Power. — 2012 27(2). -170 ~175

In the light of such dynamic characteristics of Alstom gasifiers as noninear and multi-variable two multi-variable

control versions based on conventional PID controllers were proposed which adopted different manipulation varia—



