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Fig. 1 Structural sketch of a coupling for

a low voltage generator rotor
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Fig.2 Curves showing the relationship between the

elongation distance of a bolt and its torque transferred
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Fig. 3 Finite element model for the coupling

of the low voltage power generator
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Fig. 4 Schematic finite element diagram

of a four-boss bolt
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Tab. 1 Material parameters of a finite element model

E/Pa plkg+m™? m
2.1x10" 0.30 7 850 0.15
2.04 x10" 0.33 7 750 0.15
2.04 x 10" 0.33 7 750 0.15
2.06 x10"  0.28 7 850 0.15
2 . (
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24
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Tab. 2 Table of loading operating conditions

/mm /N *m

1.91 x10°
1.05 x 107
1.91 x 10°
2
3
(1) 0.62 mm
1790 MPa
; 682
MPa
o 5. 06
mm
0.62 mm
(2) 0.62 mm
5.5 |
13 800 MPa
33. 6mm
930 MPa
; 1 010 MPa
2.54 mm
(3)
24
2 000
MPa 5.76 mm

668 MPa

0.65 mm

33
Tab. 3 Contrast of tensions and displacements

under three loading operating conditions

/MPa /mm /MPa /mm
1790 5.06 682 0.62
13800 33.6 1010 2.54
2000 5.76 668 0.65
3
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Journal of Engineering for Thermal Energy & Power. — 2012 27(3). -282 ~286

With a large-sized warship-purposed main steam turbine serving as the object of study and its structural characteris—
tics being fully considered a lumped parameter dynamic-state simulation mathematic model was established for the
characteristics of the steam turbine. On the Simu Works thermal system platform built was a corresponding simula—
tion model. A dynamic state simulation was performed of the steam turbine in various operating conditions including
the steady state operating conditions acceleration deceleration and astern—going processes. The simulation results
show that the model in question enjoys a relatively high precision and its dynamic tendency is rational capable of
reflecting the real working conditions of the parts and components. The model under discussion can also be used for
simulating warship-purposed power systems. Key words: warship-purposed main steam turbine steam turbine sim—

ulation steady-state simulation dynamic-state simulation

= Analysis of the Influence of the Dynamic-state Reference
Temperature on the Exergy Efficiency of the Heater in a Recuperator System LI Yong-hua LIU
Wei-ting ( College of Energy Source and Power Engineering North China University of Electric Power Baoding Chi—
na Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. — 2012 27(3). -287 ~292

Exergy value is a variable relating to the environment temperature which changes with time and space. With the en-
vironment temperature ( i. e. dynamic-state reference temperature) serving as the reference point the authors calcu—
lated relevant exergy values of the recuperator system of a domestically-made 300 MW subcritical unit 600 MW and
1 000 MW supercritical unit. On this basis the exergy efficiencies of the heaters in the recuperator systems were
calculated by utilizing the exergy efficiency matrix equation and the influence of the dynamic-state reference temper—
ature on the change in the exergy efficiency of the heater in the recuperator system was also analyzed. With an in—
crease of the reference temperature the exergy efficiencies of various heaters invariably decrease while the lower the
steam extraction pressure the more the exergy efficiency decreases. The exergy efficiencies of NO. 8 heaters of vari—
ous units decrease maximally. For No. 8 heaters of various units when AT, =20°C An will be -37.12%
(300MW unit) -32.6% (600MW unit) —20.51% (1000 MW unit) respectively. With an increase in the ca—
pacity of the units Ar assumes a descending tendency. This can offer reference for selecting the dynamic-state ref-
erence point of a recuperator system even a whole unit for exergy analysis. Key words: steam turbine unit recu—

perator system dynamic-state reference temperature exergy efficiency

600 MW - = Analysis of the Structural Optimization of Bolts
Destined for the Coupling of a 600 MW Unit Low-voltage Generator ZHANG Jun5ie SUN Peng
( Shenhua Guohua ( Beijing) Electric Power Research Institute Co. Ltd. Beijing China Post Code: 100025) LI
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Pu YUAN Qi( College of Energy Source and Power Engineering Xian Jiaotong University Xian China Post Code:
710049) // Journal of Engineering for Thermal Energy & Power. - 2012 27(3) . -293 ~295

In the light of such problems as abrupt jump of the vibration value and mismatching of the wheel disks caused by
any deficiency in design of bolts for the coupling on the rotor of a 600 MW unit low—voltage generator proposed was
an optimized four-boss bolt structure instead of the original three-boss bolt one on the basis of a study of the rela—
tionship between the elongation of the bolts and the torque transferred. The three-dimensional nondinear contact fi—
nite element method was used to calculate and analyze both bolt structures under different operating conditions. A
comparison of the calculated results indicates that the four-boss optimization version can effectively and safely trans—
fer a torque under various operating conditions and ensure safe operation of the unit. Key words: coupling three—

boss bolt four-boss bolt torque finite element low-voltage generator rotor

= Thermodynamic Analysis of the Preparation of Syngas Through a Tri-
plereforming of Methane TANG Qiang YANG Xu-dong ZHANG Li( Education Ministry Key Laboratory
on Low Quality Energy Source Utilization Technologies and Systems College of Power Engineering Chongqing Uni—
versity Chongqing China Post Code: 400044) // Journal of Engineering for Thermal Energy & Power. - 2012 27
(3). =296 ~300

TRM ( triple-reforming of methane) reaction boasts such merits as a high process energy efficiency a proper syngas
H, /CO and relatively low carbon deposition of catalysts. A thermodynamic analysis was performed of the prepara—
tion of syngas through a triplereforming of methane by using the equilibrium constant method with the influence of
the reaction temperature pressure and composition of the feed gas on the reforming characteristics being studied.

The research results show that when the TRM reaction temperature is above 1073 K the reaction achieves a very
good effectiveness and the temperature rise is conducive to an enhancement of the conversion rate. However an in—
crease of the pressure is unfavorable to a positive reaction. An increase of the oxygen content will make the conver—
sion rates of methane and carbon dioxide go up to above 95% and down to below 10% respectively while the H,/
CO value will maintain around 1.5. When the steam and carbon dioxide content increase the conversion rate of
methane will increase but that of the carbon dioxide will decrease with the H,/CO value changing in a range from
1.4 to 2. 1. The former will make the H,/CO value increase while the latter will make it decrease. Key words: e—

quilibrium constant methane triple reforming syngas thermodynamic analysis

= Numerical Simulation of the Influence of the Struc-
tural Parameters of a High Pressure Water Sector-shaped Nozzle on Its Internal Flow Field

ZHANG Xin-ming LUO Qing HONG Guang LING Ya ( Education Ministry Key Laboratory on Low Quality Energy



