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Abstract

Experiment I and II had done to develop the solar heat proof hat for field work in the summer.
In the experiment I physical characteristics of several fabrics was tested to determine which
one is proper to make the solar heat proof hat. On the base of above results in the experiment
11 three improved solar heat proof hat was deviced and tested solar heat proof effect and
compared the existing summer working hat by wearing trials in the environmental chamber.

The resuits obtained were as follows.

1. In the view of the physical characteristics of six fabrics (Blue T/C, White poplin, Vapor
transfer silver coating nylon taffeta, No vapor transfer silver coating nylon taffeta, Aluminum
coating T/C, Microporous fabric), the light color T/C and no vapor transfer silver coating
nylon taffeta is proper to make improved solar heat proof working hat.

9. Three improved hats that are made of white T/C, grey T/C and no vapor transfer silver
coating nylon taffeta have more solar heat proof effect than the existing summer working hat.

3. Among the three improved hats, the improved hat that is made of no vapor transfer silver

coating nylon taffeta is most effective to proof the solar heat.
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Table 1. Specifications of samples

ftem Fiber Content Weave Density (Thread/5cm) Thickness {(mm) The Others
Sample Warp Weft
T/C Polyester  70% plain 170.4 106.2 0.207 Blue Color

Cotton 30%
Poplin Cotton 100% ” 124.9 107.7 0.221 White Color
Silver Coat- Nylon 100% " 225.7 182.7 0.111 Vapor Proof
ing Nylon
Taffeta |
Siver Coat- Nylon 100% " 230.6 177.9 0.156 Vapor Transfer
ing Nylon
Taffeta |l
Aluminum Polyester 70% ” 236.3 141.1 0.190 Vapor Proof
Coating T/C Cotton 30%
Microporous Nylon 100% " 218.6 183.3 0.167 Vapor Transfer
Fabric
ventilating open
s o

crown

ventilating

space

Improved type

frame

Original type

(Popular working hat for summer
field work]}

Fig. 1. The shape of experimental hats.
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Table 2. Physical characteristics of subjects

Subject Sex Age (year) Height (cm) Weight (kg) Body Surface (m?)

A Female 24 162 50 1.531

B Female 25 160 51 1.527

Table 3. Physical characteristics of samples
Item . . T 2 Water Resistance
Weight (g/m?)  Air Per. (cm?/minfcm?) Reflectance (400nm)

Sample cm kg/cm?
T/C 79.9 11.006 0 0 32.91
Poplin 124.9 3.170 0 0 60.92
Silver Coating 84.1 0 152.5 9.3 44.71
Nylon Taffeta |
Silver Coating 110.8 0 Qver 14.2 52.22
Nylon Taffta Il 190
Aluminum 139.0 0 44.1 1.8 26.59
Coating T/C
Microporous 108.8 0 Over 11.8 44 90
Fabric 190
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Fig. 2. Measuring apparatus for water proof, vapor
transfer property of fabric.
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Table 4. Rectal temp. skin temp. and clothing surface temp. of subject wearing experimental hats

45

Temp. Rectal Temp. (°C) Skin Temperature ("C) Clothing Surface Temp. (°C)
Hat Forchead Cheek Neck Shoulder
H1 36.98 35.68 35.68 3513 36.18 3598
H2 36.98 35.70 35.56 35.34 36.30 36.45
H3 36.97 35.40 35.75 35.41 36.31 36.38
H4 37.02 35.82 35.93 35.74 36.64 36.98
N 36.99 35.93 35.88 35.68 36.37 36.28
There were no significant differences of temp. among hats. (P < 0.05)
°C
37—lr o— Rectum
Shoulder (skin})

© Shoulder (clothing suface)

3

g 36_r Forehead

4 Cheek

g Neck

-

35+
4 —+ ! — +
H1 H2 H3 H4 N

Experimental hat

Fig. 3. Comparison of rectal temperature, skin temperature and clothing surface temperature among the experimen-

tal hats.
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Table 5. Temperature of each measuring points at the

head

Temp. Haijr surface  Inner surface Outer surface
Hat Type of head (°C)  of hat (°C)  of hat {°C)

HI 36.68 38.39 39.67,

H2 37.56, 37.34 37.86

H3 37.99, 39.53 39.46,

H4 40.13p 42,17 42.19

N 40.45p - _

a, b : Values within a column not sharing a common su-
bscript letter differ significantly. (p < 0.05)

cc) Outer surface of hat
4 1 Inner surface of hat
41+
Hair surface of head
401

Temperature
(W8]
(Vs

N
L

—t 1 + } }
H1 H2 H3'H4 N
Experimental hat

Fig. 4. Comparison of temperature of each measuring
points at the head.
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Fig. 5. Variation of hair surface temperature during
experiment.

Q)

42 Jt »—*//“—‘-—./"" Fi4

Temperature

w
\Yel

& ‘1\\

|

|

[

T

W

38 +
A e - o —® HI
37 &
-2
b - —t—
0 10 20 30 40 50 60 {min)
Time

Fig. 6. Variation of inner surface temperature of hat
during experiment.
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Table 6. The temperature and relative humidity of the
inner space of the hat

Item

Hat Temperature (°C) Relative Humidity {%)
H1 37.05, 35.65,
H2 36.55; 40.19
H3 36.80, 32.09,
H4 38.27 38.08,

a: Values within a column not sharing a common sub-
script letter differ significantly (p < 0.05)
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