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The Physiological Responses of Material-improved Working Clothes for
Construction Site Worker

Seong-Suk Kim and Hee-Eun Kim
Dept. of Clothing & textiles, Kyungpook National University, Daegu, Korea

Abstract : In this paper, experiments to develop working clothes and evaluated, including the current and material-
improved working clothes in relation to physiological functionality measurement. Experiments were conducted on sub-
jects after wearing working clothes in an climate chamber, and the thermo-physiological response, such as human body
temperature, micro-climate within the clothes, blood pressure, heart rate were measured. In this manner, the phys-
iological functionality of improved working clothes was compared with that of current working clothes and evaluated. The
summary of obtained results is as follows: For physiological functionality evaluation through material-improved working
clothes, P working clothes showed significantly lower rectal temperature than C working clothes. For mean skin tem-
perature, P's skin temperature was significantly higher than C's in the second half of the experiment. P working clothes's
temperature around the thighs in Micro climate was significantly lower than that of the C working clothes. Also, humidity
within the clothes showed similar trends. During the exercise period, C working clothes showed higher blood pressure
than P, but P showed higher heart rates than C. Also, the oxygen uptake amount was higher in C than P during the exer-
cise period, it explains that the energy consumption amount of P working clothes was smaller than that of C working
clothes. Of the subjective evaluation, for temperature sensation, workers wearing P working clothes felt cooler. For
humidity, C working clothes showed more humidity. For comfort, P working clothes were better, and for sense of fatigue,
workers felt less tired wearing P working clothes. From results above, we can see that physiological functionality improved
in the material-improved working clothes in the working clothes for construction site workers. The improvement of working
clothes through functionality improvements not only will provide personal pleasantness to constriction site workers, but will
also generate efficiency and productivity improvements at construction sites. All in all, the continuous study of functionality
improvements in working clothes taking into consideration the human body's physiological responses is required.
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e o B82ZgA A Hrrel g 247t FHH, QA= -
g el 1S ol FFollA BUfle] o] MEEH j
o] oo R A5 A #Ho] k. 53] APE
oy} 2EHolEH B o] s FRksH HEZ 3o
e APA R AXR] oA RE nfE JEHE &
AN F e A9 ARgo] aEr
AEA 715 g4 WX A 249 E9H A
TGS e Zlo] ofdE AFEE AR, B, AT
Z, Aol 2o g 7k, AAR] Fxot ARFEHdE 3
s et BE OB oRH 94 F FE, WS, 5
AFE 3 I, 2ReARe] AAAE, SEe] 549 Ro] st
53 e 347 4w I F o] FASHTH(Nielsen, 1991). Fig 1. Tllustration of work clothes
AdEGE =2 2] Fei7t ole- ohdstar Adwst
u ofejollA o] &A1 AA| o] Wol ZRFA| gk
A G4 ZEHAE Fof KA 8] sk A ¥ 2 AAAfol vl F540] Hol oB e #5717 &
2ol AstEE 5 Al A1 IS F < Uk 29 3] FFEA L o5 FRALold] A|FHA EHo B
232 AYEe] A 7154 e B 94 2EdX i 2-g7e FA ot olejg A 3hEr] S WY E &
T 2 APAe] Aoz AEEhge] 340 IS F WAL APE E okxglo] Foll o] ARE-EAL Slof € &
oax AEe] AH HAAPS I F UL AR A AEol 2AZ AT P AR AAle YAES Ed
Z}eT), SHgte] W, FWavt ojHog AHE o]FF M
£ A7e] 512 7€ aAle] 25T Al 7158S Y (Table )E AFaRon, S0 4408 A2 Q8 &
AR T 2 Ee] ZefddS Fote] AL, IR, Alukr, g7 71%S 7R EEol|ZEH| 2 7| FAlelt)
g, o83 71, ARHE 5o AEikeS Festo=a
o] Azt B} A g AYE e 7H3l=E sk Al 2.2 MUy 3 SXE=E
AUt APL E -7k A48 okt v)szgt 26°C, A
T 60%= A7 Qa7 20079 59U ~ 6gel HA
2. Algdied ol XMx} ST ¥ 100%2] wlg|ok Mxet HEJE 2g-gh e 7|E
o] - 22AE0] A3l e C APEH P A9H
21. OEX ¥ s < WY Aol o8l 2gatar AHS AT A
APzt 200 A9l EA8 7HOl 2198284, BFAl SHNA 2= ARl QAE Fol7] EiA 1k AHEA
67.0743.38 kg, 7] 173.0143.68 cm, 715 Ed 95.5442.99 cm, g 5 2% ol 7H4S Fol 23} AES AAEIeH, Iy
32 E9 78.58+£3.20 cm) OB W FHAELS Albdol] A A} 2 S (circadian rhythm)ell €3 x}o]E Qlol7] S8 F 2ol
et AHE £ T & Aol st Ax AFe 22 AR AAlsist). FAE A8V
AREL Al W A3 |ALA A A FEo] 2Hg-H QF A2 S AR HAae) FYS FHAAHE FHIES
A= FAFET FU3 YRR L sizeZ #2319 2H (Fig. 1), slgon, Add Axks Folx 247k A7AE nREE &)
APEL Rl AQIE] ARREI e WMAE S o &3] Sl e ANEES HAZ S8, el £
AE ARESF C 215 (Control)t WA &/& 2] -dleh/Z ] ol = oAe e s
g2 SURAE ARSE P A S (Prototype) o= i E o] 3 Ay ZREFS HReo] dE w7k FEE e F
o dES 2%, Wekrg o S AU o | &5, 7471 202 Rest), 2571 1 208(Ex 1), 3571 1 10
Table 1. Characteristics of fabric
an 2 24 %‘—%kz e W% (threads/inch) AFA= N)  UF= (%)
@yd) A SIAk Z3A AAE AAE SIAE AAE SAF
C(control) Cotton/Nylon 7030 %] 271.0 20s 70D 105 73 682 765 234 541
Pprototypey  ToWPURolyester | 0 1730 70D 40D 140 120 625 676 998 1048
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Fig. 3. Time course of average mean rectal temperature during the
experiment with C and P working clothes(*** p<0.001)
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Fig. 4. Time course of average mean skin temperature during the
experiment with C and P working clothes(*** p<0.001)
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Fig. 5. Time course of clothing microclimate temperature of thigh area
during the experiment with C and P working clothes(* p<0.05)
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during the experiment with C and P working clothes
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Fig. 9. Subjective sensation during the experiment with C and P working clothes
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