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Fig.1 Scheme of air cycle thermal control system

IR BE RS B RL 25 45 R TR 1 3 25 A AR v
e B A 4 TR N IR I 2 A PR A
MIANBIAERS . 1277 58 B0 U TR BE R B . & 3%
PEGF, 32 AT i BN BE R /) 5 i R S5 LU R
2%, il 38 AR R

st
nae [
X A
Il
i
MR

B2 HEBEAAERFEREE
Fig.2 Scheme of vapor cycle thermal control system
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Fig.3 Scheme of liquid loop thermal control system
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Fig.4 Scheme of indirect evaporation cooling system
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Fig.5 Scheme of direct evaporation cooling system
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Table 1 Properties of typical liquid-to—gas phase change materials( PCMs)
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Fig.6 Scheme of water evaporator system
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Fig.7 Avionics cooling panel using phase change materials
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Application of phase change materials to thermal control
systems for hypersonic vehicles

. 1 . 2 1
Wang Peiguang , Liu Yongji, Wang Jun
( 1.School of Aeronautic Science and Technology, Beihang University, Betjing 100083, China;
2. Chengdu Research Institute of Aircraft, Chengdu 610064, China)

[ Abstract | To solve the problem of thermal barrier is one of the key technologies that restrict the development of
hypersonic vehicles. Starting from the point that phase change materials could be used as additional heat sink, five
thermal control system concepts using phase change materials are put forward based on characteristic of different vehicles.
They are air cycle system, vapor cycle system, liquid loop system, open evaporation cooling system and direct phase
change materials heat storage system. The key technologies for the concepts are selection of appropriate phase change
materials and encapsulation design of the materials, which are discussed on the background of aeronautics and
astronautics .

[ Key words | phase change material ; thermal control ; hypersonic vehicle
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Research of mine farmland heavy metal pollution assessment based
on synthetic principal component analysis model

Wang Conglu1 , Wu Chao’, Duan Yu’
( 1.College of Energy and Safety Engineering, Hunan University of Science and Technology ,
Xiangtan, Hunan 411201, China;
2.School of Resource and Safe Engineering, Central South University, Changsha 410083, China;
3.Hunan Vocational Institute of Technology, Xiangtan, Hunan 411104, China)

[Abstract| Referring to GB5618—1995 about heavy metal pollution, and using statistical analysis SPSS, the major
pollutants of mine area farmland heavy metal pollution were identified by variable clustering analysis. Assessment and
classification were done to the mine area farmland heavy metal pollution situation by synthetic principal components
analysis (PCA). The study result implied that variable clustering analysis is efficient to identify the principal components
of mine area farmland heavy metal pollution. Sort and clustering were done to the synthetic principal components scores of
soil sample, which is given by synthetic principal components analysis. In this paper, data structure of soil heavy metal
contaminations, relationships and pollution level of different soil samples were discovered. The results of mine area
farmland heavy metal pollution quality assessed and classified with synthetic component scores reflect the influence of both
the major and compound heavy metal pollutants. Identification and assessment results of mine area farmland heavy metal
pollution can provide reference and guide to propose control measures of mine area farmland heavy metal pollution and
focus on the key treatment region.

[Key words ] synthetic principal components analysis model; mine region soils; heavy metal pollution;

assessment
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