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Research on open local thermal resistance measurement system

DENG Hui '*> SHI Yunlong '*> WU Yuenshing’ QIAN Xiaoming' > FAN Jintu' >’
(1. School of Textiles Tianjin Polytechnic University Tianjin 300387 China; 2. Key Laboratory of Advanced
Textile Composites Ministry of Education Tianjin Polytechnic University Tianjin 300387  China,
3. College of Human Ecology Cornell University New York 14853 USA)

Abstract In view of very few tests on local thermal insulation using "Whole-segment” thermal manikin

with ” Whole-segment” (” Walter” sweating manikin) in Cornell University the open local thermal
resistance test system was designed and developed and related research was carried out. By several
instances including nude state and wearing M type cotton shirt + trouser state wearing M type cotton
short sleeve shirt ( large hole) + trouser state wearing M type cotton short sleeve shirt ( small hole) +
trouser state wearing M type cotton T-shirt + trouser state whole body heat flux test local heat flux test
and local thermal resistance test were completed with this system. The results show that the open local
thermal resistance test system can accurately represent the local heat flux value of the manikin under
different clothing conditions the overall heat loss tested does not exceed 4.6 W/m”> and the local
resistance error can be conrolled within 3. 1% .

Keywords local thermal resistance; " Wholesegment” thermal manikin; sweating manikin; thermal

resistance measurement system
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1 2
Tab.1 Data of whole body heat energy change Tab.2 Data sheet of the real heat loss and
2
HIN  HIW  Qf(gh-l) HIW | heat loss calculated W/m
! /(Wem™%)
N 551.10 8.21 475.13 18. 30 135. 67 ( )
ST16 287.21 4.25 257. 60 18.42 71.94 N 131. 07 135. 67 4. 60
SLT 309.7 4.63 281. 10 19. 26 75.98 ST16 69. 77 71.94 2.17
SST 295.17 4.37 267.90 19.29 72.96 SLT 74.72 75.98 1.26
T 292,32 4.33 263.13  18.76 72.88 SST 71.50 72.96 1.46
T 71.58 72. 88 1.30
140 -
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2 8
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Fig.5 Local heat flux of every division zone of manikin in different statuses
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3.2.3

3
Tab.3 Thermal resistance of manikin ( real and

calculated) in different statuses

/ / /
(m2eCW1)  (m2eCoW-) %

N 0.101 0 0.098 0 3.06
ST16 0.187 7 0.189 5 0.94
SLT 0.177 6 0.177 0 0.34
SST 0.184 1 0.1835 0.33
TT 0.185 8 0.183 7 1. 14

3.1% .
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