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A Study on Wearing Satisfaction and Thermal Properties of Jumper for
Korean Military Tank Drivers
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Abstract : The purpose of this study is to investigate problems of design, fitness, suitability for movement, and wearing
comfort of jumper for Korean military tank drivers through analysis of actual wearing condition by questionnaire and field
evaluation and to provide basic data for developing its improved design. The survey was done for 477 military tank drivers
and evaluation was performed using thermal manikin to measure insulation. The overall satisfaction for design of jumper
for military tank driver was over 3.5(likert scale). The overall satisfaction for fitness of jumper for military tank driver
was also over 3.5. The satisfactions for material was between 2.39 and 3.13 and the satisfaction for pilling property was
the lowest, followed by static property and shape stability after laundering. The satisfactions for movement suitability
were standing(3.81), sitting(3,38), raising hand(forward: 2.90, sideward: 3.01), respectively. In insulation evaluation of
jumper for military tank drivers and outwears(jacket, jumper), the insulation of jumper for military tank drivers was lower
than outwear(jumper) and same with outwear(jacket). The insulation in dynamic and still condition(without wind) of
jumper for military tank driver was 0.37clo and 0.31clo, respectively. Its decreation rate in dynamic condition comparing
to still condition was 59% which was lower than jacket(0.73clo) and jumper(1.15clo).

Key words: military(z*), tank(% 2}), jumper(®d ), clothing comfort(2] &7 4 4J), clothing satisfaction(2] & 1)
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Table 1. Jumper for Korean Military Tank Drivers
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Current Jumper for Korean Military Tank Drivers
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Table 2. Composites of Current Jumper for Korean Military Tank Driver
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Main and Sub-main Materials

Composites

Korea Defense Standard 8305-R0008
PC mixed yarn(PET 65%, Cotton 35%), 4 color printing, IR finish

Outer shell
Batting for padding
(insulation for inner shell)

Antistatic material

o o Polyester, antistati
(linning and for quilting) olyester, antistatic yam

Material for pile

Polyester less than 4D(less than 60%), 5~9D(hollow, more than 40%), weight more than 90 g/m2

Korea Defense Standard 8305-R0012, weight more than 600 g/mz, length: more than 9mm
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Table 3. Survey on Satisfaction for Jumper for Korean Military Tank
Driver

Contents Items No.
Satisfaction for total design of jumper 11
Satisfaction for fitness of jumper 7
Satisfaction for material of jumper 11
Satisfaction for motion ability 5

Total 44
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Table 4. Types and Physical Properties of Currently Marketed Outwear
and Jumper for Korean Military Tank Drivers

Fabric Thickn Clohing

Sample No Type(Outshell and Filling) Weight ess Weight
(@m?) (mm)  (kg)

1 Combi(Cashemere 100%) 27373 048 0.73

2 Combi(Cashemere 100%) 297.11 0.60 0.79
Jacket 3 Combi(Silk/Wool 50/50) 24047 039 0.70
(Wool) 4 Long Coat(Cashemere 10%) 426.77 0.89  1.15
5 Long Coat(Cashemerel0%) 350.21 0.88  1.09
6 Half Coat(Cashemere 10%) 377.99 0.86 0.96
Mean - 32771 0.68  0.90
7 fﬁ:ﬁ;ﬂgw“ down, duck 66667 42.00 150
8 Jumper(goose down, pertex) 255.55 67.00 0.69
9 Jumper(oretex, Overstorm 49085 157 167

Parka shell
(Windsto 10 Jumper(Goretex, Thinsulate) 275.67 0.83  0.89
pper) 11 Jumper(Air vintage) 42839 089  1.00
12 Jumper(Windstop softshell) 286.55 0.88  0.78
13 Jumper(Primaloft) 19721 15.00 0.42
14 Jumper(Goose down) 377.78 20.00 1.05
15 Jumer(Duck down) 62222 32.00 1.19
Mean- 400.10 20.02 1.02

Jumper for Korean military

16 P 19508 037 119
Total 1037.81 1223 097
mean
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R; = Resistance to heat transfer provided by the fabric
system and air layer, m*°C/W

A = Area of the plate test section, m’

T, = Plate surface temperature, °C

T, = Air temperature, °C

H = Power input, W
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Table S. Age Range of Korean Military Tank Drivers (n=476)

Age Frequency(No.) Percentage(%)
Late 10s 168 353
Early 20s (21~25) 249 523
Late 20s (26~30) 33 6.9
30s (30~39) 21 44
40s (40~49) 5 1.1
Total 476 100.0
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Table 6. Satisfaction on Design of Jumper for Korean Military Tank
Drivers(n=476)

No. Details . . Mean SD
Satisfaction
1 Total clothing desi$- 3.72 0.75
2 Easiness of putting on and taking off ~ 4.02 0.76
3 upper garment collar design 3.60 1.01
4 Center zipper 3.88 0.89
5 Shoulder design 3.74 0.93
6 Sleeve design 3.66 0.96
7 Sleeve cuffs design 3.61 0.98
8 Number of pocket 3.63 0.98
9 Pocket size 3.63 0.97
10 Pocket position 3.72 0.93
11 Waist design 3.55 0.98

(1 : Very improper, 3 : Normal, 5 : Very proper)



Table 7. Satisfaction on Fitness of Jumper for Korean Military Tank
Drivers(n=476)
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Table 8. Satisfaction on Materials of Jumper for Korean Military Tank
drivers(n=476)

No. Details . . Mean SD No. Details . . Mean SD
Satisfaction Satisfaction
1 Total Fitness 3.61 0.92 1 Thickness of Material 3.11 0.95
2 Collar Fitness 3.57 0.92 2 Weightness of Material 3.13 0.94
3 Shoulder Fitness 3.71 0.81 3 Air Permeability 3.08 0.95
4 Sleeve Fitness 3.54 0.93 4 Insulation 2.60 0.99
5 Breast Fitness 3.70 0.82 5 Winkles 2.49 0.87
6 Waist Fitness 3.54 0.94 6 Pilling 2.39 0.88
7 Total Jumper Length 3.53 0.95 7 Static Electricity 2.44 0.84
(1 : Very improper, 3 : Normal, 5 : Very proper) 8 Abrasion Strength 2.67 0.92
9 Tearing Strength 251 0.88
@ olg mEw 10 Shrinkage after Laundery 2.51 0.88
11 Shape Stability 247 0.84
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Table 9. Postural Satisfaction on Jumper for Korean Military Tank
drivers(n=476)

Details

Ne Satisfaction Mean Sb
1 Upright position 3.81 0.76
2 Maximum upward arm raising 2.90 0.94
3 Maximum arm raising toward side 3.01 0.93
4 90° Bending of Waist toward front 3.02 0.94
5 Sitting 3.38 0.92

(1 : Very improper, 3 : Normal, 5 : Very proper)
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Table 10. Other Opinions on Korean Military Tank Driver

Contents Opinion
Wish for all in one type of outer shell and inner shell of jumper for Korean tank drivers.

Design Need for longer waist line
Improvement for baggy waist line for tightening

Fitness Need for larger size because of wearing inner-wear inside Jumper
Wish for body size system instead of number system, ex) S, M, L, XL, XXL
Substitute material of neck line for soft material such as fur

. Replace material of sleeve with velcro for tightening

Materials . . . .
Complain for long time for laundering and drying
Frequent broken up of zipper or velcro

Motion ability Complain for short length of waist and back .

Doesn't comebak to original position because of waist band when raising arm up and down
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Table 11. Comparison for Insulation of Clothing for Korean Tank Driviers and Marketed Outwear

Fabric weight F.abric Clothing Insulation in  Insulation in static Insulation in  Insulation in dynamic Decrease

(g/mz) Th(lrflk;ll; s Thicknss (kg) Static condition condition per weight dynamic condition condition per weight rate(%)

1 273.73 0.48 0.73 1.05 1.44 0.61 0.84 41.90
2 297.11 0.6 0.79 1.03 1.3 0.63 0.8 38.83

3 240.47 0.39 0.7 0.99 1.41 0.58 0.83 4141
4 426.77 0.89 1.15 1.43 1.24 0.88 0.77 38.46
5 350.21 0.88 1.09 1.44 1.32 0.87 0.8 39.58
6 377.99 0.86 0.96 1.36 1.42 0.82 0.85 39.71
Mean 327.71 0.68 0.90 1.22 1.36 0.73 0.82 39.98
7 666.67 42 1.5 3.36 224 2.19 1.46 34.82
255.55 67 0.69 2.06 2.99 1.57 228 23.79

9 490.85 1.57 1.67 1.67 1 1.1 0.66 34.13
10 275.67 0.83 0.89 1.17 1.31 0.79 0.89 3248
11 428.39 0.89 1 1.13 1.13 0.77 0.77 31.86
12 286.55 0.88 0.78 0.92 1.18 0.55 0.71 40.22
13 197.21 15 0.42 1.5 3.57 1.03 245 31.33
14 377.78 20 1.05 2.01 191 1.18 1.12 41.29
15 622.22 32 1.19 2.05 1.72 1.21 1.02 40.98
Mean 400.10 20.02 1.02 1.76 1.89 1.15 1.26 34.54
16 195.08 0.37 1.19 1.22 1.03 0.37 0.31 69.67
Total 360.14 11.54 0.99 1.52 1.64 0.95 1.04 38.78

mean
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