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Abstract The performance evaluation of cold weather clothing is mainly carried out with thermal resistance.
However, the results of the revised test method regarding the same specimen were decreased compare to previous
one. In addition, there were deviations of the results among the authorized testing institutes according to the different
interpretation of the KS test method. This makes it a considerable difficulty to the quality assurance of combat
supplies. The purpose of this study is to minimize the variation of the results before and after the revision by
analyzing the cause of the decrease in the heat insulation rate according to the revised test method. For this purpose,
the difference between the test conditions before and after the revision of KS is analyzed and the possible results
are reviewed. In addition, we want to minimize the result deviation between testing laboratories by analyzing the cause
of the result deviation between test laboratories according to arbitrary interpretation of the standard. Based on this,
we propose a standardized test method to prevent the decrease of the heat insulation rate by checking the pre-revision
test method and the condition with the least deviation.
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Table 1. Material composition and weight according to the items

[18].

No. Item Material composition (%) Weight(g/m’)
1 Functional Winter Clothes Polyester 100 240 1
2 Winter Clothes Polyester 100 150 1
3 Sleeping Bag Polyester 100 100 1
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Table 2. Comparison of the test methods between before and after revision

Test Equipment
and Conditions Before After

- The Heating Plate Must Be in An Environmental

Temperature Chamber at 1~20C or Lower
and No Suggestion - The Test Chamber Wall Temperature is in the +0.
Humidity Room 5C Range of the Laboratory Air Temperature

- Relative Humidity : 20~80%

- Keep the Air Temperature 4.5~21.1°C Above the
Hot Plate (Precision :+0.5T)
- Hood Should Not Reflect Heat, Air and Wall

- Box-shaped Hood Made of Fabric or Other Kinds
of Material with Equivalent Performance

Hood Temperature Should Be the Same - Fabric Cover Should Be Breathable to Minimize
- Keep the Wind Speed Above the Hot Plate at ge?{eﬁixs:e a{;;iinl\élagee(ég Thin Elastic Knitted Fabric
About 0.1nvs and Relative Humidity at 50+30% P
- Temperature : Keep 33 C~36TC - Standard Hot Plate Temperature : 35T
Test, Guarded and - Keep the Maximum Temperature - Keep the Temperature of Each Zone at 35+0.5C
Bottom Plate Difference Between Test Plate and with £0.1TC
Temperature Guarded Flat Plate, Test Plate and - Keep the Temperature Difference Between Test
Bottom Plate Plate and Guarded Flat Plate at £0.2°C
- Set 1~20C Inside Hood +0.1C with No Change
Air - Keep Average Temperature at Exceeding 0.1C
Temperature 4.5~21.1C with £0.5C - Air Temperature of the Plate Should be at 20T
without Specimen
Inside
Hood Relati
Condition Hl;;‘gfy - 20~80% with No Change Exceeding +5% - 20~80% with No Change Exceeding +4%
Wind - the Air Movement Speed in the Hood . No Measurement
Speed Can Be Measured
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Table 3. Test results of the thermal resistance (before and after revision of KS K 0466)

Classification KS K 0560 (%) KS K 0466 (clo)
Institution A B A B
Revised year 2011 2015 2011 2015 2007 2015 2007 2015
Ist 72.4 64.5 74.3 66.1 1.71 1.62 226 2.07
2nd 73.1 65.6 74.0 65.9 1.74 1.65 221 2.14
#1 3rd 73.2 65.8 73.9 65.7 1.74 1.67 2.20 2.06
average 72.9 65.3 74.1 65.9 1.73 1.65 223 2.09
difference 7.6 8.2 0.1 0.1
Ist 69.2 60.9 70.1 62.1 1.44 1.36 1.85 1.74
2nd 70.3 61.2 713 622 1.50 1.43 1.96 1.80
#2 3rd 70.0 60.7 70.9 61.7 1.49 1.36 1.92 1.79
average 69.8 60.9 70.8 62.0 1.48 1.38 1.91 1.78
difference 8.9 8.8 0.1 0.1
Ist 84.0 78.6 85.4 79.6 3.38 3.21 4.62 4.13
2nd 83.8 79.0 84.7 79.6 3.29 3.29 4.37 4.20
#3 3rd 83.9 78.5 84.9 78.7 3.30 3.20 4.44 3.95
average 83.9 78.7 85.0 79.3 332 3.23 4.48 4.10
difference 5.2 5.7 0.1 0.4
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Table 5. Test results of the thermal resistance under different environmental condition at B testing Institute.

KS K 0560 : 2015

KS K 0560 : 2007

KS K 0560

1 2015

(Standard Condition) (Artificiality Climate Chamber)
#1 #2 #3 #1 #2 #3 #1 #2 #3
74.1 70.8 85.0 65.9 62.0 79.3 70.0 65.8 82.3
23k & Table 39] Y A8 o3 H2&S 5743  AEFS 489 otk AA= I 54 £E 1XF
Aol AL Wl A FE5E BN TIE adlo] A9 glo
Table 5914 HH 1F7|F oA dX3 F A& , A E Ao FRU T2 dieid s HeE A
A Alo] FFE 2104 1F g Aol wls Bgo] o §lo] TH Awes dof Aol HAis Hes 714
34% B VM AS B ATk wEbd d@es] o] glojof shaL, FEE A7) sl edo] Sl ek
HIE T7|FAR o)Fdte Aok AXE s & AAES FE o)&F = Ho glo] a7x0s F
34 & 5 ATk theh o] AS- AT Ad 28] WA = oIk Al AW FAS Hre] o
2l FAZE ALk vlR Ui 225 20T o TARE §lo] Axh BeFoE S Fof glof, AT A,
A7) SalA e Ao 2= 13ColskE wE B 73] 23 FHE A8k Aol Bdd Zlow A
ofof 3= Aot} o] FAelM LEE WEI vl BE  BEHUTh ol A FE APE s HHY, ¢
& FA7] 913 Aol Aotk Hg AR ARVITH R REE 16~17C ARER SERHetE V)] JiE &
& E FUF FEer dhe BEE BT vk B=E 20T AT F ATk o] Aol 1ErIFAe]
uebr fAAS adste], Aike] Aols Haskelr]  glojehE vhE i AIFA160) I B2 FalA A
gk Aol Aasrt. olF f8 5719 352 BF @O 1do] rhestnz, 278 ]Hell A BF a2
o whet Alo7} 7hsshiA, SlE R E WA= 4o gk AJFe] Hde] Zhestdith
HHito] golste® 7S W Ne 309 tricot 24 A% Table 6> L3 Aol diste] AMEA FEst €
o WS ol SIS AT flall A WS A gste] A3 AE A3 Alolth Table 6
o} 22 PuiE AAE Ao E AlFdA gel AujEE & HH AEA A& At oA E A Al vt
Table 6. Test results of the thermal resistance before and after improvement(p : previous, r : revised)
Classification Thermal Resistance (%)
Institution A B
Revision 2011 2015-p 2015-r 2011 2015-p 2015-r
1st 72.4 64.5 69.5 74.3 66.1 71.2
2nd 73.1 65.6 69.8 74.0 65.9 71.3
#1 3rd 73.2 65.8 69.8 73.9 65.7 71.6
average 72.9 65.3 69.7 74.1 65.9 71.4
difference - 7.6 32 - 8.2 2.7
Ist 69.2 60.9 65.8 70.1 62.1 66.8
2nd 70.3 61.2 65.9 71.3 62.2 66.2
#2 3rd 70.0 60.7 66.3 70.9 61.7 66.5
average 69.8 60.9 66.0 70.8 62.0 66.5
difference - 8.9 3.8 - 8.8 43
1st 84.0 78.6 81.0 85.4 79.6 82.8
2nd 83.8 79.0 81.3 84.7 79.6 83.1
#3 3rd 83.9 78.5 81.5 84.9 78.7 83.2
average 83.9 78.7 81.3 85.0 79.3 83.0
difference - 52 2.6 - 5.7 2.0
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