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Safety Helmet Capable of Indicating the Worker's Risk Indices
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Abstract - Recently, due to the effect of global warming, the high temperature phenomenon continues, and the time for
workers exposed to high temperature, cold and infrared is increasing and then safety is threatened. Due to the nature of
on-site work, the work is being carried out in an unreasonable manner due to the process, which is exposed to disasters
due to high temperature and cold. Even though the injured skin may be damaged, the worker may not be aware of it
and may be injured. By understanding the working environment of the worker and calculating the risk index and
expressing it on the helmet, the surrounding colleagues inform the worker of the risk and take appropriate measures so
that the accident can be prevented in advance. This study was conducted to investigate the effect of exposure duration
on the workers’ by measuring the exposure time, the risk index is displayed in the form of a traffic light to the helm,
informing neighboring workers and managers, and transmitting to the workers by voice.

Key Words : Traffic light safety helmet, Heat environment, Cold environment, Ultraviolet ray index, Risk index
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Table 1 Risk index due to high temperature
Temperature| Normal Caution | Warning Reset
32°C less than | 20~30 | more than 1 hour
More than |20 minutes | minutes |30 minutes break
31°C less than | 30~40 | more than |40 minutes
More than |30 minutes | minutes |40 minutes break
30°C less than | 40~60 | more than |20 minutes
More than |40 minutes | minutes 1 hour break
29°C Below Always
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Table 2 Risk index due to cold temperature
Temperature Normal Caution | Warning Reset
-40°C less than | 30~40 | more than | 30 minutes
Below 30 minutes | minutes | 40 minutes break
-25°C less than | 40~60 | more than | 30 minutes
Below 40 minutes | minutes | 60 minutes break
-10°C less than | 60~90 | more than | 30 minutes
Below 1 hour minutes | 90 minutes break
-9°C More
than Always
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Table 3 Risk Index due to UV-rays

UV Index| Normal Caution Warning Reset
11 More | less than 2 | more than | more than |30 minutes
than minutes 20 minutes |40 minutes break
8~10 less than 40| more than | more than | 30 minutes

minutes 40 minutes |70 minutes break
6~7 less than 60| more than | more than | 30 minutes
minutes 60 minutes | 90 minutes break
35 less than 90| more than | more than | 30 minutes
minutes 90 minutes 2 hours break
2 Less
than Always

zutEQRA RS PA s g AT 9
of o3t PA G, Aol ot AFPAF F
A5 HFT HAAgste] R .

FE 12 A A AAHE Z7he) X

ZEXe] IERFE

Trans. KIEE. Vol. 67P, No. 2, JUN., 2018

0

o] Zxgtel EH3H aIAIAATE B SEFE 3
A1 4~= Caution ©@AI9F Warning ©@A17F L
%+ Normal @72 3t} Normal 9HAI=
S3tal Caution @Al = 34 LEDE
53t Warning ©74l= A4 LEDE HHEEE g
g, s, Ao 9¥AFS Normale]l 7 of#l &4
™ Caution®] I $12] ©Alo]al Warning 7Hg =2 A
ojth. FAlol ofe @A A7t YEUYE w2 @A 9
QA7 4 AAHES g}
TS HUHEH] St 2%, FE 59 84
gt Hl(Heat Index), WBGT %°] &8 gt} o]
Wol o] &HE REARE AHLEE v
US Army and Marine CorpsellA & ZAH S =H37] 93
Ex o2 1957d9 Yaglou and Minardell 2j& 7f&E o
u:] O 2AHL AQoA A 9= A A ()& HL3)
L, Aol A A sle 2SS A (25 A Eska A6l

of = H O L
_1‘.&

O Ko jo 3@

WBGT =0.7NWB+0.2GT+0.INDB (D
WBGT =0.7NWB+0.3GT (2)
et 2 ndAge] o3 APAFE A= AL
FE7t ol 2x9 FEE A 1HI AgE LY
Abgstolof gtth. Rxeot FEE A gt EA S5 (Heat
Index)= 19799 ¥l=9] #  7]74=<] NOAA(National

Oceanic and Atmospheric Administration)”} W33 0™,
Ul 713 AN AFsE @A E &85 v, 8]
’\U}Eo} F—J 1E PAATFE 7EA A Ldxe A5

Xﬂ%%%‘% HrMet e 7l 7, TS5, T B 59
810 9t AAH =Y A2 AF] AxE AMEHT Q)
= AFeEEE 72 FHo| gste] AFEET ISO 11079
A= A= TWC (Wind Chill Temperature)S ©]-8-3]
o T4 =EFIRY T2 A4F9s At EE AASAT
[10]. ©1A &, T 42 km/holl A9 712 Ta®t S7ke] Wz

doy)e= F&5I V9 EH ‘ol 24 (3)3F ol

[
e o <
rol

i)

Twe=13.12+0.6215 X Ta-11.37 < v*"16 +0.3965 x Ta x v (3)

A QA viE A 10melA FH 8
ot vE AGdA HAFE FE
W2 skl A (3)e] vell Tl 2 (3)
elste] Agstd AP %8 3

2 =wdAes AdIAR *‘3 o] &ste] Pl o3 9
FAF Rlpy, el o3 Rl 2 AfAl 3 Ry E
2 (4, 2 B % 4 (6 LPEWJ ukel zol AlLs St

Loy = D%, (X =0.0038(HI)*-0.2115(HI) +6.2077) (4)
N
w=2,v, (Y =—0.0013C2-0.1975C +0.02741) )
N
Rl = max(z, 2,2, ) Xt (6)

A (DA HI= A2 AL ds=RE

107



rx

7|&t5 =2 67PH 2= 20184 6¥

o

&ato] At A8 =3 A B)lAM o= FI2=(T)
ol-gate]l AL, 2 B 2= HASAIE A
e UEL t5 =2 ARE)S UERdT 4 (5), 4
5 (Nl A Axbd A gk Zzate] A

A PN|
= -
#A & # 49t 2k

7 4 g7 =y
Table 4 Determination of risk level
RITH RILH RIL\
Normal <180 <180 <720
Caution = 180, <270 = 180, <270 = 720, <1080
‘Warning =270 = 270 = 1080
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