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Tab. 1 Molar flow rate of various components when a reaction attains its equilibrium
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Fig. 1 Influence of temperature on various components

when a reaction reaches its equilibrium
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Fig. 2 Effect of pressure on various components

when reaching an equilibrium
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H, CO n( H,) /n( CO)
H,0 n( H,) /n( CO)
1.5~2.0 6 H,
Cco . H,
H, H,0
. CO
CcoO Cco H,O
WGS CO Co, CcO
24F e ag g 100
22F Jneel UL e
_20f A T |
T 1.8F T =0
g 16 e o
% l4f ... ol {60 &
& 12} o ¥
M 1.0t - HO 140 fﬁf
f08F +H
R 06 T
§ 04 -oCo 0 A2
ol /
00Ly——T | \ ) \ . Lo
01 02 03 04 05 06 07 08
H,0/CH/(B)
5 H,0/CH,(B)
Fig. 5 Effect of H,0/CH,( B) on various
components when reaching an equilibrium
100 3.0
12.8
9f =4 i T {26
o \\;ﬂ‘ {24 _
- 80F 122 @
§ o 12.0 %
= oqop T L 18 =
e 116 b
of — 114
1.2
el 011 6.2 0‘.3 6.4 OI.S 0:6 0.I7 O.IS e
H,0/CH/(B)

6 H,0/CH,(B)
n( H,) /n( CO)

Fig. 6 Influence of H,O/CH,( B) on the absorption

rate and n( H,) /n( CO) value when reaching

an equilibrium

3.4

(ney, =1 mol/s A=0.2 C
=0.45 p=0.1 MPa) 5 1073 K

H, co
CH, CO, o
SRM
CH, H,

WGS CDR Cco
Co, CO, co

3.5
(nguw =1 mol/s A =
0.2 B=0.45 p=0.1 MPa) 1073 K
Co, 7
CO,/CH, ¢ 0.1 0.8 CH,
87.5% 98% CO, 82%



* 300 - 2012
83.1% 70.6% H,0 CO ; CO CO
H, . Co, .
CDR
co . o,
Cco,  CDR
Co, (1)
o TRM 1073 K
22F o e . 100 °
20f | e e— n( H,) /n( CO)
Z, 18f oo P
g 16l T o o
3 4 N (2) 0, CH, CO,
12 /'/ —~-H0 ¥
ﬁ (1).37 .- e g n( H,) /n( CO) o
8t e CH,
fg\ 0.6F - €0 (3) H,0 CH, CO,
02f e (H,) /n( CO) :
0059203 04 05 06 07 08 0 (4) €O, CH, €O,
CO,/CH(C) n( H,) /n( CO)
1.5 o

7 CO,/CH,(C)

Fig. 7 Effect of CO,/CH,( C) on various components

when reaching an equilibrium

CDR SRM
CH, CO,
CoO, SRM
CO H,0 H,
n( H,) /n( CO) CoO,
n( H,) /n( CO) 8 o
100 3.0
12.8
90 T 12.6
/’—’4\‘_ 1‘1,::: iy -
X 80t 122 @
= g0l 118 o
-+ H =
. CO 1.6 =
60F _o— H,/CO 9 11.4
112
1.0

01 02 03 04 05 06 07 08
CO,/CH,(C)

8 CO0,/CH,(C) n(H,) /n( CO)

Fig. 8 Effect of CO,/CH,( C) on absorption rate and

n( H,) /n( CO) value when reaching an equilibrium

8 H, €O
. H,

J. 2006
18( 10) : 1270 - 1277.
JIANG Hong-tao LI Hui-quan ZHANG Yi. Synthetic gas prepared by
tri-reforming of methane J . Chemical Advancement 2006 18( 10):
1270 - 12717.
Minutillo M Perna A. A novel approach for trea— tment of CO, from
fossil fired power plants Part A: The integrated systems ITRPP J .In—
ternational Journal of Hydrogen Rnergy 2009 34:4014 —4020.

2006 34 (2):222 - 225.
WANG Sheng WANG Shu-dong YUAN Zhong-shan et al. Thermody—
namic analysis of hydrogen preparation by self-heat reforming of meth—
ane J . Journal of Fuel Chemistry 2006 34(2) :222 -225.

J. 2010 26( 11) :2899 — 2906.
YAN Jing-yu ZHAO Liuie. Thermodynamic analysis of low tempera—
ture reforming characteristics of methane and wet air in micro-cavities

J . Journal of Physio-chemistry 2010 26( 11) :2899 — 2906.
Pan W Song C S. Computational analysis of energy aspects of CO, re—
forming and oxy-CO, reforming of methane at different pressures J .
Am Chem Soc Symp 2002 329:316 —329.

M. : 2005.

CHEN Zhao-you. Chemical thermodynamics and refractory materials

M . Beijing: Metallurgical Industry Press 2005.

. M.

2002:1 -9 228 —1183.
YE Da-un. Practical handbook of inorganic substance data M . Bei—
jing: Metallurgical Industry Press 2002: 1 -9 228 —1183.
Song C S Pan W. Tri-reforming of methane: a novel concept for catalyt—
ic production of indust-rially useful synthesis gas with desired H, /CO
ratios J . Catalysis Today 2004 98:463 —484.

( )



* 390 - 2012

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



