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Fig. 1 Schematic diagram of a dual-chamber

heat protection testing device
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Fig. 2 Schematic drawing of the distribution

of the isotherm in the VIP section
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Fig. 3 Schematic drawing of the heat bridge

in a VIP testing process
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Tab. 1 Relevant parameters of a VIP templet
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/Pa /W+(m+K) ' /C
HIE 1 280 x280 x 12 1073 0.0048 -50 ~70
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AIE 3 300 x300 x22 103 0.0045 -50 ~70]
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Tab. 2 Table of test data in test No. 1

U 1 8 luvie by Avip FEMY

N /A /mm € /C /We(meK) TP s
AE10.38 0.19 12 41.8 20.6 0.0052 620
2 0.4 0.2 18 42.2  22.0 0.0091 580
mE3 0.26 0.13 22 42,1 22.8 0. 0049 820
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Tab. 3 Table of test data in test No. 2

U 1 8 havie Iy Ay FET
N JA Jmm /C /C /We(meK) TP s
1 0.45 0.225 12 52.1 229 0.0053 580
HE2 0.49 0.245 18 52.6 21.7 0.0089 520
M3 00.33 0.165 22 522 22.3 0.0051 740

&4 Netzsh HFM X #14E
Tab. 4 Netzsh HFM test data

Pomid Aol FHE RERE SREY WmE R
BE/C BE/C BE/C BE/mm We(meK) ~' BEEE /s

51 35.02 10.01 22.52 12 0.0050 1999.0 1860
52 35.01 15.00 25.00 18 0.0087 1999.0 1620
HE3 35.02 11.02 23.02 22 0.0048 1999.0 1840
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ticle colony algorithm

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—



