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CLOTHINGAS A FACTOR REGULATING 
SOLAR HEAT LOAD IN MAN 

INTRODUCTION 
Studies perfinmed by Nielslen (1990) indicate a dear infiuexce of colour and insulation of 
clothing on absorption of solar diation as wtll as on the direct phivsiological mpcmse of an 
organism, i.e. cbangcs of skintempahmend body heat content. The paper paaents d t s  of 
indgationsdealing withabsoqtionof salarmdiationd its transkthrough diflhmt fiabrics 
in St i l l  aod moving air. 

METHOD 
Abaorprian of solar mdiation and its tnmah through difhent Mmics were studied with an 
ellipsaid hunmn body model. wemtaloenin a climatic cbambex using an iodide 
Salarlanlpand two ellipsoid stI18Qzs of tk PMvImter @ d m .  1212). ooe 3msorwas 

end the & wo WWI& by ~ G S  with dbd~ Values of 3-95% and 
insulation values of 0.2-1.1 do. Anabsorbance index (Ab) was estimated as a ratio of absorbed 
solar radiation obslervled at c o d  ellipsaid in still dormovingair to its value xnemued with 
* u n c o v e r e d  ellipsoidinstill air. 

RESULTS 
-rate of salarradiationabsorbd bytheuncovged ellipsoid vaxied &om 60 to 90 Wm-* 
aepeaainB onelevation of solar lamp. The amount of solar radiation absurbed by th covered 
ellipsoid strmglydepmded on& physical pmpertk ofthe used fabric assembles as well as on 
"sun" altitude (Fig. 1). 
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Fig. 1. Solar radiation absorbed by the U I X O ~  and c o d  ellipsoid 
loo and 20° - elevation of solar lam% exptanntinnn of the symbols of fabric covers m Table 1 

It was notid that the mte of absorbed solar radiation aepended mainly on albedo of used $hit 
(Table 1). The Abs index varied hxn 0.16 fbr white asbestos cover (albedo of 95%) to 1.74 fix 
black asbestos lithic (albedo of 3%). 
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Table 1. The A b  indicts o w  fbr different ikbrica assembles in still air 

Fabric assemble Symbol Insulation Albedo Abs index at "sun" altitude of 
@lo) 100 M)" 

u ~ y x l v l e r e d  ellipsoid 
cotton underwear 

flnnncl 
wool (1.5 mm thick) 
wool (2 mm thick) 
black asbestos 
black asbestos + underwear 
white asbestos 
whiteasbestos+underwear 
aluminium foil 
aluminium foil + underwear 

poly- 

un 
U 
Pol 
Fl 
w1 
w2 
B 
B+U 
W 
w+u 
A 
A+U 

0.59 
0.22 
0.20 
0.32 
0.54 
0.57 
0.36 
0.43 
0.36 
0.43 
1.02 
1-06 

30 
50 
30 
30 
30 
25 
3 
3 
95 
95 
90 
90 

~~ 

1-00 
0.54 
0.72 
0.71 
0.85 
0.74 
1.74 
1.55 
0.23 
0.16 
0.46 
0.46 

1 .oo 
0.40 
0.81 
5,73 
0.82 
0.72 
1 .# 
1.21 
0.25 
0.18 
0.34 
0.38 

Air motion reduced @sorption of solar radiation both for covered and uncovered ellipsoid. 
The biggest decrease of the Abs index was observed for flannel and the smallest one for 
polyester cover (Fis. 2). 

Fig. 2. Influence of air motion on Abs index; 
1- u n c o m  ellipwidmvem3 by: 2 -polyestex, 3 - tlmnel, 4-  wool, 1.5mmWck 

coNuusIoNs 
Abmption of solar radiation depends on albedo of fabric, fabric insulation and air motion. 
These factors should sigaiticantly influence heat balance of 111811 outdoor and his thermal 
comfort 
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