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Fig. 1 Schematic drawing of a radial driving

magnetic bearing
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Fig. 2 Topological structural drawing of the motor
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Fig. 3 Schematic block diagram of a driving

and driven flywheel integrated control system
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W75 PG B2 e Pk S 0 R B 2 8 K S B BF 5T = Device for Measuring the Heat Conduction Coef—
ficient of a Vacuum Insulation Plate By Using a Dual-chamber Heat Protection Method and Its Experimen—
tal Study [T],7X ] KAN An-kang, HAN Hou-de ( College of Merchant Ships, Shanghai Maritime University,

Shanghai, China, Post Code: 201306) // Journal of Engineering for Thermal Energy & Power. — 2011, 26(6) .

=751 ~755

The traditional plate heat protection method for testing the heat conduction coefficient of a vacuum insulation plate
( VIP) is limited by the dimensions of a VIP and affected by the heat bridge effect, thus, there exist certain demer—
its. The authors introduced a principle for determining the heat conduction coefficient of a VIP by using a dual-
chamber heat protection method and designed a testing device. With the outer chamber serving as a heat protection
device and the inner chamber serving as a testing and heating device, the heat conduction coefficient of the VIP was
tested under a steady state. The device is not limited by the dimensions of the VIP with the heat bridge effect being
reduced. The authors also analyzed the factors influencing the test results and the theoretical error. The test result
was relatively precise when compared with the calibrated value. The device under discussion can be used for testing
the heat conduction coefficient of a VIP before it leaves the works and inspecting the aging degree of any used VIP.

Key words: vacuum insulation plate ( VIP) , dual-chamber heat protection method, heat conduction coefficient,

testing technique

FLT TMS320C31 + FPGA Bl 25 1) E vk shih B K5 — &1k 154 = Integrated Control of a Driving and
Driven Magnetically Levitated Flywheel Based on a TMS320C31 + FPGA ( Fieldprogrammable Gate Ar-
ray) Digital Controller [1],7% ] ZHANG Fu=in, LI Guang-un,LIU Gang,et al( College of Instrumentation Sci-
ence and Optoelectronic Engineering, Beijing University of Aeronautics and Astronautics, Beijing, China, Post

Code: 100191) // Journal of Engineering for Thermal Energy & Power. - 2011, 26(6). -756 ~759

In the light of the demands for a low power consumption, high reliable and integrated driving and driven magnetical—
ly levitated flywheel with a driven control in three degrees of freedom along the axial direction and a driving control
in two degrees of freedom along the radial direction, integrated and designed was its controller. Firstly, a mathe—
matical model was established for the driving magnetic bearing with proper control tactics being chosen. On this ba—
sis, an integrated digital control system with DSP + FPGA serving as the core, including a signal modulation, outer
storage, driving and power amplification module, was presented and experimentally verified. The test results show
that when the flywheel is levitated in a static state, the radial runout of the rotor is around 70 mV, about 8.7% of
the protection clearance ( the peak—peak value is about 8 V) . When the flywheel is accelerated to its rated speed,
the radial runout of the rotor is around 1.2 V, around 15% of the protection clearance. When operating at the rated
speed, the power consumption of the magnetic bearing system of the magnetically levitated flywheel is only 5.5 W,

thus meeting the requirements for the performance of the flywheel. Key words: driving and driven magnetic levita—
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ted flywheel, magnetic bearing, integrated controller, DSP ( digital signal processing) , FPGA ( Field-programma-—

ble gate array)

FHARE W E BN RN e 28 /R EEERE R 52 = Influence of the Passage Diameter of an Inlet Pipe
on the Direct Steam Reforming Performance of Inner Methane [T/],7X ] YU Jianguo, WANG Yu-zhang,
WENG Shidie ( Education Ministry Key Laboratory on Power and Mechanical Engineering, College of Mechanical

and Power Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) // Journal of Engi—
neering for Thermal Energy & Power. - 2011, 26(6). -760 ~763

Steam reforming boasts very obvious edges for utilizing methane and other fuels in solid oxide fuel cells. Based on
the commercial software CFD and various programs developed for the complicated physical process and electrochem—
ical reactions relating to multi-component flow and dispersion, heat and mass transfer, electrochemical reactions
and electric current field inside the porous media of fuel cells etc. , numerically calculated was the steam reforming
process of methane inside a planar-electrode-support solid fuel cell ( PES-SOFC) with distributions of such parame—
ters as various gas component mole fraction, temperature, temperature gradient and output voltage in the fuel cell
under different diameters of the exhaust pipe being obtained. The calculation results show that when the passage di—
ameter is 0. 0045 m, the output voltage is the highest, reaching 0.4923 V and in the meantime, when such a diam-
eter ranges around 0. 0045 - 0. 005 m, a relatively optimized temperature distribution can be guaranteed. Key

words: solid oxide fuel cell, reforming, passage diameter, voltage

W15 VR IR /N RS AT 45 1 P A iU AF 9T = Study of the Preparation of Activated Carbon By Using Urban
Sludge Mixed With Wheat Straws [ /], ] GUO Bin, LI Xu-guang, LIU Ren-ping, et al( College of Envir—
onemnt Science and Engineering, Hebei University of Science and Technology, Shijiazhuang, China, Post Code:

050018) // Journal of Engineering for Thermal Energy & Power. —2011,26(6) . -764 ~767

With two kinds of solid waste, urban sludge and wheat straw, serving as the main raw materials and zinc chloride
being chosen as the activation agent, through a orthogonal test, optimized were the technological conditions for pre—
paring hybrid activated carbon and performed were an analysis of the specific surface area, hole diameter distribu—
tion, iodine adsorption value,SEM and FTIR relating to the specimen of the activated carbon. It has been found
that the optimum technological parameters for preparation of activated carbon can be listed as follows: immersion ra—
tio 2: 1, activation time duration 60 minutes,raw material ratio 1: 1 and activation temperature 500 °C. Under such
conditions, the specific surface area of the activated carbon thus obtained can be as high as 1034.431 m’ /g, iodine
value 804.216 mg/g and production rate 41.28% . The volumes of the big, intermediate and small holes inside the
activated carbon are 0.317 mL/g, 0.257 mL/g and 0. 742 mL/g respectively with the mean hole diameter being
2.32 nm. In the IR ( infrared) peaks, C=C, O —H, C - OH and C — N represent the surface function group of

the activated carbon. Key words: urban sludge, wheat straw, activated carbon,orthogonal test



