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= Stress Analysis and Evaluation of a Single— row Radial — drawn
Tube Header[ ., ]/ WANG Jian— ping (West Branch of Zhejiang University of Technology, Quzhou, China, Post
Code: 324000), WANG Xiu—min (Ningbo University of Techmology, Ningbo, China, Post Code: 315000), GAO Zeng
—liang (Chemical Machinery Design Research Institute, Zhejiang University of Technology, Hangzhou, China, Post
Code: 310032) //Journal of Fngineering for Thermal Energy &Power. — 2008, 23(5). —539 ~541

Under the operating condition featuring a 2. 2 MPa pressure, a finite element analysis and stress measurement have been
conducted of an innovative butt—welded single— row radial— drawn tube header. The results of the analysis and mea-
surement have been compared and analytically evaluated for the header in question. It is found that the finite element cal-
culation result is in basic agreement with that of the actually measured stress disiribution. A maximum siress occurs at the
corner of the drawn head of the tube header. However, the stress can meet strength requirements and the fatigue life ex-

6 . . .
ceeds 10" cycles. Key words: dravn tube header, finite element analysis, stress measurement, stress strength, fatigue
life

PEM “ 7 =* Specific Consumption Analysis” and Emission— reduction
Effect of a Proton—exchange— membrane (PEM) Fuel— cell Power Supply System|[ ., ]/YAN Qin, YANG
Yong—ping, XU Er—shu, ZHAT Rong— rong (Education M inistty Key Laboratory on Condition Monitoring and Control
of Power Plant Equipment, North China Electric Power University, Beijing, China, Post Code: 102206)// Journal of
Engineering for Thermal Energy &Power. — 2008, 23(5). —542 ~546

On the basis of a description of the working principle, properties and composition of a power supply system of proton—
exchange—membrane fuel—cells (PEMFC) pertaining to a low—temperature fuel cell series, a segment division of the
system in question was conducted by using the “specific consumption analysis” theoty, establishing respectively analytic
models for fuel specific cnsumption and cost specific consumption. With the operating data of a real PEMFC power sup-
ply system serving as a basis a specific consumption analysis was conducted of the system and the emission—reduction
effect of greenhouse gas COz and pollutant NO x, also analyzed by comparing with the power supply fiom a lage electric
grid. The results of the study show the influencing degree of the exergy efficiencies in various links of the PEMFC power
supply system on fuel specific consumption and cost. The annual CO2 emission— reduction rate of the system in power
generation and supply approximates to 25% and NOx emission— reduction rate is over 9.96%, thus, exhibiting rela-
tively bright development prospects. Key words: proton exchange membrare fuel cell (PEMFC), specific consumption
analysis, emission— reduction effect

= Kinetics Study of Hydrogen Preparation from a Pyrolysis of Hydrogen
Sulfide] , ]/ LING Zhong— gian, ZHOU Hao, QIAN Xin—ping, CEN Ke—fa (National Key Laboratory on Clean
Utilization of Energy Source, Zhejiang University, Hangzhous China, Post Code: 310027) // Joumal of Engineering for
Thermal Energy &Power. — 2008, 23(5). —547 ~550

To investigate the mechanism governing hydrogen preparation from a pyrolysis of hydrogen sulfide, a kinetic model has
been established, and kinetic simulation results and test data have been compared with the thermodynamic calculation re-
sults. The kinetic model thus established can simulate comparatively well the hydwgen preparation process fiom the pyrol-
ysis of hydrogen sulfide. The calculated results are in comparatively good agreement with the test data and the thermody-
namic calculation results. The results of the study show that with the rise of cracking temperature, the conversion rate of
hydogen sulfide and the production rate of hydrogen will be remarkably enhanced, reaching 56. 8 %4 and 10. 6% respec-
tively at 1250 “C. When the cracking temperature is lower than 1050 G, with a longer residence time, the conversion
rate of hydwgen sulfide and the poduction rate of hydrogen will also maikedly increase. When the temperature is higher
than 1050 C and the residence time has exceeded 0. 2 second, the influence of the residence time on the conversion rate
of hydrogen sulfide and the production rate of hydrogen will be very small. Key words: hydrogen sulfide, hydrogen prepa-

ration, pyrolysis, kinetics



