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A Proposal of a Smart Work Environmental Management
Service Model for Small Business

Woo-Ju An' -+ Ki-Youn Kim"%*

'Department of Safety Engineering at the Graduate School of Seoul National University of Science and Technology
’Department of Safety Engineering, Seoul national University of Science and Technology

ABSTRACT

Objectives: The purpose of this study is to propose a smart work environment management service model that
can measure and maintain work environments in real time.

Methods: How existing private consignment business is being carried out was identified and a simpler method
was applied to the model.

Results: Common support was provided according to the Korea Standard Industrial Classification. Hazards
suitable for the relevant industry classification were selected and information on safety and health education,
etc. was provided. Theme—specific support provides services focusing on hazards that can be measured
through applications. Hazards are evaluated by applying new standards divided into ‘Good’, ‘Average’,
‘Inadequate’, and ‘Faulty’.

Conclusions: This model is designed to help employers identify health and safety conditions in small
businesses where it is difficult to hire health and safety professionals. Using the app proposed in this study,
anyone can easily measure their work environment at any time.

Key words: Small business, work environment measurement, work environment management, smartphone
application
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(KOSHA, 2020).
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Figure 1. Procedure for operating existing the private consignment business in the health sector

Wear Dust Mask
Figure 2. Example of pictogram used in workplace
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| Printing and Reproduction of Recorded media |

| Printing and Service Activities Related to Printing |

| Service Activities Related to Printing |

| |

. Personal protective Musculoskeletal Worker health
Chemicals P
equipment system disorder examination

Frequently Storage How to use Assessment risk Special Possibl

factor - ossible

used Ventilation Facilities/ Ty ?;SE of of work-related St:ietcti;:ng Health Occupational
products Method correctly "‘usmcii‘:;‘;e’ls‘“al and others Examination Disease
. Evaluation
MSDS by Ventilation Subject of | | method of st:::::i:g Fallow-up
products equipment assessment related cycle measures
MsD

Figure 3. Example of health education materials provided through printing industry classification
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Table 1. Noise evaluation criteria

Evaluation Grade Evaluation contents
Good If the measurement result from the application is less than 80 dB”
Average If the measurement result from the application is more than 80 dB and less than 85 dB"
Inadequate If the measurement result from the application is more than 85 dB and less than 90 dB'

If the result measured by the application is more than 90 dB or in workplace where impulse

Faulty noise is generated

80 dB : Time-Weighted Average(TWA) "85 dB : Criteria subject to special health examination
90 dB : Criteria subject to work environment measurement

Table 2. WBGT exposure levels guideline in Japan(Park, 2020)

WBGT exposure levels WBGT values
Caution The value is less than 25T
Warning The value is greater than or equal to 25C and lesser than or equal to 27C
Stern warning The value is greater than or equal to 27°C and less than 31T
Danger The value is greater than or equal to 31C

Table 3. High temperature exposure evaluation criteria

Evaluation Grade Evaluation contents
Good If workplace temperature is less than 25T
Average If workplace temperature is greater than or equal to 25C and lesser than or equal to 27°C
Inadequate If workplace temperature is greater than or equal to 27°C and less than 31T
Faulty If workplace temperature is greater than or equal to 31C

gotitt. 2 222 oFF 8AIZE A}l 7Iee® 80 ’F ARio] Tt k& 22T sttt 4552 U
dB, 85 dB, 90 dBE B’} 55 e 7€z 4 % AZgt Zgo] o]FofAof sk 2= 18T 3T

HE5Y W 71 5 AUtHAhn et al, 2013). L& WBGT A+ 55
TG W 7€ e ARPVIEEEEEYIES WEF 25C ue] 5 A4S g, 25T ol 27C

oJu|gtcHJang et al., 2012)(Table 1). olglel AL ‘HE' 28T o4 31T =Wl F$ 0l&
294 G804 & sl 19 =2 BHrlsH] 9 31T ol AF EF o= FolftkTable 3).
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Table 4. Recommended levels of illumination under local rule 50% $A(Action level)Ql 150 lux ©Js}d o ‘EB=F,

on occupational safety and health standard 225 1ux(300 lux® 75%) 23+ 300 lux ©]5HY ‘w

Types of works Standard illumination levels 150 lux 23 225 lux °]3tY = u)E 532
Ultra precision work more than 750 lux B3t (Table 6).

Precision work more than 300 lux SRMEAL ol A4 YS9 AEI}

Normal work more than 150 lux A LA AEKRAS) EHo]x|9} dE3slo] Byl A

Other work more than 75 lux 31} KRASE 3}8M24 =71 9 oJslgm s AA)st

of PAE} 24 R YL T 5 ULE AHAS

o =Y 559 B v AdEARoRIA ARES ATtz AR ARG BERE ARSHE 315

3 9ke ‘Action level®] HAE BTt &, 2% =2Ao] gt BAMARANES ol sl T4, 3

-
A3 AP 227 150 lux® 50% #2175 lux st slEAW, P4 5 gHsto] A} Fes =&t
QW BYOR WA WE I 150 xd A gt 1ol 1687 e si(Table 7), 3kt
75%(113 lux) 23} 150 lux ©J5H W) BRIl W] 2m juAEsl AN A PBA 22 Fste] B
F 5HE 75 lux 234 113 lux ofstel W Roldt  mae) wl w2k JlE WS vsln 2% 41

(Table 5). PHIZHAIZ HUAA] A90IE BEAY  1~289 49 ‘&, 3~499 A4S BE, 6~992l
3} Ego] 7} 53 ottt AW 2 UL 4o ulF, 12~1648] A9 B S Rojgt

JY £&7|ER1 300 luxE 23 Al 'F=Z, 300 lux® (Table 8).

Table 5. lllumination level evaluation criteria at normal work

Evaluation Grade Evaluation contents
Good If the measurement result from the application is greater than 150 lux’
Average If the measurement result from the application is greater than 113 lux™ and 150 lux or less
Inadequate If the measurement result from the application is greater than 75 lux" and 113 lux or less
Faulty If the result measured by the application is equal to or less than 75 lux
150 lux : Standard illumination level at normal work 113 lux : 75% value of 150 lux

75 lux : Applying action level which is 50% of 150 lux

Table 6. lllumination level evaluation criteria at precision work

Evaluation Grade Evaluation contents
Good If the measurement result from the application is greater than 300 lux’
Average If the measurement result from the application is greater than 225 lux™ and 300 lux or less
Inadequate If the measurement result from the application is greater than 150 lux™ and 225 lux or less
Faulty If the result measured by the application is equal to or less than 150 lux
"300 lux : Standard illumination level at precision work "225 lux : 75% value of 300 lux

T150 lux : Applying action level which is 50% of 300 lux

Table 7. Determination of the risk level CHARM(Kim & Byeon, 2018)

] Exposure level Risk
Evaluation Grade -
1 2 3 4 calculated level description
Good 1 2 3 4 1, 2 1 low risk
Average 2 4 6 8 3, 4 2 medium risk
Inadequate 3 6 9 12 6, 8, 9 3 high risk
Faulty 4 8 12 16 12, 16 4 very high risk
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Table 8. Determination of t

he risk level CHARM evaluation criteria

Evaluation Grade

Evaluation contents

Good If the result score is 1 to 2 points
Average If the result score is 3 to 4 points
Inadequate If the result score is 6 to 9 points

Faulty If the result score is 12 to 16 points

Table 9. Smart ventilation management evaluation criteria

Evaluation Grade

Evaluation contents

Good If the workplace evaluation result is “Good”
Average If the workplace evaluation result is “Slightly Good”
Inadequate If the workplace evaluation result is “Bad’
Faulty If the workplace evaluation result is “Pretty Bad” or “Extremely Bad’

I Subject Pool I

First Workplace Investigation
conducted by face to face J Subject Consent and Registration

Hazard Identification by process and Classifications of the work
environment through Checklist

1
{ ! i Y

[9]
o
<]
o
J

[ Average ] [ Inadequate ] [ Faulty ]

[
Contactless Work [
Environment management [ Log in to Smart Work Environmental J

Providing service app connected app which can measure work environment

Management Service

[ Subject Consent and Registration ]

Connecting to app which can measure work environment and Downloading

[

Hazard Measurement and Data Transmission

+ Sending Industrial Hygiene Managers of Regional Health and Safety Center the result about hazard measurement ]

Smart Work Environment Control & Management through Video Call

—[ Follow up Wo

rkplace Care ] - — ¥ -
[ Reidentifying workplace hazards in case work ]

environment rating is “Inadecuate” or below

Sustainable management and Record keeping

Figure 4. Smart work environment management service operation procedure
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