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H ety YEAUOTIKN BEPULKN KOTOTTOVNON 0T VOUOBEoLoL

H BepuIkn KaTamovnon Twy pYOOUEVWV OEV EXEL LEXPL TWPX
OVTIUETWTILOTEL ETIAPKWIC VOULKO OUTE O€ EAANVIKO, OUTE O OLEBVEC
ETUTTIEOO KO KOAUTITETAL UE EYKUKALOUC TIOU EKOLOOVTOL OTNV QpX ) TOU
KOAOKOILPLOU

Eéoupeoelc: Kiva, Kompog, Kotop kot MaAaiolo
[lotl; H EE €xel TOAAEC €€e1dikevpevec oonyliec YAE;

YTIXOXEL QVOYKOLOTNTA TWPO.



Texvikn opada epyociag oto Y. Epyaciog & Kow. YoBeosewvy

= BIBAIOYPOPIKN OVOOKOTINO
— ANBWPEO OEIKTWV BEPULIKNC KATATIOVNONC
— YTIOPXEL QVOYKN VIO OTTAOTIOINEVO OEIKTN
— 'TIOAQUES QUAAOVYIKEC CLPPBACELC (36, 37, 38° C)

= H meplmtwon Tn¢ Kumpou

= KaBoplouoc SpaaTnploTNTWY / KATNYOPLWY /UETPNOCELC
— eEWTEPIKEC SPOOTNPLOTNTEC
— QLENHIEVN CWPATIKA OpooTNELOTN T
— 'eyyevnc’ Bepulkn Kotamovnaon - Blopnxovic

= Juppwvia yia o petpa (MXEE, YEB, EmiBewpnon Epyaolac,
Eldikol YAE, Kevtpo Epsuvoc & Metpnoewv MNpoodloplouou
BAOmTIKWV TMopoyovtwy yior TNy YAE)
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AEIKTEC DePUIKNC KOTOmovNonc — Tt KALPO KOVEL

Ot OelkTeG Bepuikng O e

KOTOOVNONG £lval E§LOWAELG

Ttov cuvdLAloLVY TNV \CXC)

@® Vasomotion

OAANAETILOPOTN TIOPOYOVTWV

OTIWC N BEPUOKPACLOl TOL EPQ, /
N LYPAGLY, N TOXVTNTA TOU

OEPO KAl N NALOKT) 0K TIVORBOAL, o sion
TIPOKELLEVOL VO TIEPLYPOPEL TO
OepuUIKO TIEPIBAAAOV KOl O
TPOTIOG TIOU QUTO EMNPEEACEL TO
OWOL LOLC.

loannou et al., 2022 a, b, ¢; Temperature

O Respiratory heat loss QO Sweat

hfﬂ @ Body Heat

. .
® Metabolic Heat

Reflective
Sunlight

Part 1 Part 2 Part 3
Systematic review Delphi exercise Multi-country field evaluation & Consensus recommendations

, - i ARRERRE )




H BEpUIKN KOTOTOVNON VAL EVOC OKOUO BAXTITIKOC TIORAYOVTOC

= To mAaioto yia tnv YAE = Katnyopleg epyalOuEVWVY
— EpyodOoTIKN LUTTOX PEWON — EowTtepikol KAOTILOUEVOL XWPOL
— [POTI TN EKTIUNON ETIOYYEAUTIKOU = AELTOLPYOLV CWATY,
KIVOLVOU — EEwTepk & epyalOUEVOL PE 1) XWPLC
— Opta (ISO 7243: 2016, WBGT) oVENUEVN CWLOTLIKN
= Exposure Limit values (1° C) OPOCTNPLOTNTA
= Action levels (¢ C WBGT) — EOwTEPLKOL XWPOL PE EYYEVN

OEQUIKN KOTOTTOVNON
— ElOIKEC KOTNYOPLEC

= FUCAWTEC OPAOEC (TTPORANUOT
LVELOC, EYKUEC, VEOL)

» EpyalOpEVOL EOIKWY KOBNKOVTWY

— TA & A (eTtiBAedn TNC LYELOE)
— Texvika Kot OpyavVWTIKA PETOX

— Ekmtaldevon, evnuepwon Ko
OLoLAELON TWV EPYACOUEVWV

— Eéaupeoelc
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MeTtpnoelc (WBGT ko EAANVIKN METEWPOAOYIKN YTINPEDLX
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EAANVIKN METEWPOAOYIKN YTINPEOLOL:
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FAME Lab WBGT application
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[Nopadoteo opaodac epyaatac (EU Directive legal text format

Ministerial Decision on the minimum health and safety requirements
for the exposure of workers to risks arising from natural agents
(Heat stress)

Atheng
April 2021

S ON I: GENERAL PROVISI

Article 1. Purpose and scope
1. This Ministerial Decision lays down minimum requirements concerning the protection of
workers from risks to their safety and health arising or likely to arise from cxposure to heat.

2. The requirements of this Ministerial Decision apply to activitics in which workers are or may be
cxposcd to heat stress hazards as a result of their work. Particular artention shall be paid to heat
stress during the summer, particularly in hot weather..

3, This Ministerial Dec
prejudice to more stringent and/or specific proy
Article 2, Definitions
Heat stress is a term that describes a series of physiological manifestations that occur as a result of
internal heat accumulation and an increase in the temperature of the human body. Occupational heat
stress oceurs either solely as a result of prolonged exposure of workers to an extremely hot working
environment, or as a result of high ambient room temperatures, combined with the performance of
tasks requiring greater physical activity or the use of special clothing or protective equipment.

n shall apply in full to the entire sector referred to in paragraph 1, without
ons of this Decision,

For the purposes of the present Ministerial Decision, the lollowing definitions shall apply:

a) The bioclimatic indicator used as an indicator of forcsecable hazards is defined as the natural
wet bulb and black globe temperature (internationally known as "Wet-Bulb Globe
I'emperature” or "WBGT"). The WBGT index estimates the heat stress experienced by a
human being, which is a function of environmental and the heat 1 within
the body by metabolic activity, The WBGT index (unit of measurement; °C) is calculated for
indoor and outdoor areas using the equations presented in Annex | as specified in international
standard TSO 7243:2017, point 5. Annex 1 also includes a widely accepted simplified equation
for indoor and outdoor use, in cases where only air (emperature and relative humidity
measurements are available, as well as the calculation of this index for a wide range of
temperature and humidity. Finally, it is possible (o automatically calculate the simplilied
humidity index at the following link: www.[amelab. grimeteo

The intensity of work, as defined by the interational standard 150 7243:2017, Annex E% is
defined as:

i) Light intensity work (average metabolic rate: 180 W) is defined as work involving
mild manual activity (using hands or a combination ol hands and leet) in a siting
position, driving, light work in a standing position and occasional walking. Typical
office work is usually characterised by this intensity.

i Moderate-intensity work (average metabolic rate: 300 W) is defined as work involving
normal walking with prolonged moderate-intensity activity with the arms and
forcarms, mederate activity with the arms and legs, moderate activity with the arms
and torso or mild pushing and pulling of light loads. Typical light-intensity work in
factories, retail and catering establishments, as well as light gardening tasks are usually
characterised by this intensity
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PREVENTION OF
HEAT STRESS
OF WORKERS

Andreas D. Flouris, PhD

Associate Professor

Environmental Physiology Lab | FAME Laboratory
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University of Thessaly

Karyes — Trikala 42100
Tel: +30 2431 047 029 | Email: famelaboratory@gmail.com

[1OOKTIKOC 0ONYOC VI £pYA(OPEVOUC, EPYOOOTEC KOl Ty VEAUOTIEC YAE

PURPOSE

This text is in support of the legislative text produced by the Technical Working Group for the
study and formulation of measures for the prevention of heat stress of workers during the
summer, in accordance with Ministerial Decision 12668/D1. 4577/23-03-2018. It is in the form of
a practical guide in order to facilitate the implementation of the framework for the protection of
workers.

1. WORKING IN A HOT ENVI
SOCIETY AND THE ECONOMY

NMENT - EFFECTS ON PUB

HEALTH,

A recent analysis of more than 13,000 workers from many occupations in 13 countries showed
that more than 30% of people whe frequently work in hot environments experience symptoms
such as hyperthermia, syncope, reduced kidney function, dehydration and neurological
dysfunction.!

Health disorders associated with working in hot environments range from mild to severe. Mild
disorders have no chronic effects and the worker can return to work the next day after normal
body temperature and fluid balance are restored. Severe health disorders require immediate
attention and hospitalization, as they can cause severe tissue and organ dysfunction for several
weeks, months or langer, or may never resolve 23

Certain population groups such as older people and patients with some common chronic diseases
are more likely to experience a health disorder when working in a hot environment.“® However,
severe disturbances have been observed even in low-risk individuals (people under 30 years old
without chronic diseases and in good physical condition) who follow appropriate health and safety
guidelines at work.™

In addition to the effects on workers' health, working in a hot environment negatively affects their
productivity and this leads to significant negative impacts on the economy and public health."*
The impacts are most pronounced in countries, industries and workers that rely on manual labour,
but the effects spread to all sectors of the economy as they affect the productivity of the primary
sector.'7%

Icermou L iy e e
£y P, e TE s AD FU N (278, Hastaxsusben Handa I ieuto| 157505 S22
Lt ) Lecn |, Rokets W) Sroka L2073 - . £ el Py 1985 1775 12301328
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2022 - 2023 EykukAloL Tou YTt Epyaotiag & Kowv. YTioBeoswv
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EAAHNIKH AHMOKPATIA ANAPTHTEA ITO AIAAIKTYO
YMOYPTEIO EPTAZIAZ KAl KDINQINIKQN YTIOGEZEQN )
TENIKH TPAMMATEIA EPTAZIAKQN IXEZEQON ABfve,  15-06-2022

TENIKH AIEY®YNZH EPTAZIAKQN IXEZEQNN, YTEIAZ &
AZDAAEIAL ETHN EPFAZIA KAI ENTAZHE ETHN EPTAZIA
BIEYOYNIH YTEIAT & AZDANEIAZ ITHN EPTAIIA

Ap. npwr; 56163

INMA EMIBEQPHEIHE EPTALZIAL

Tay, Afvon;: Iraslou 29 EFKYKAIOZ
Tay, Kowag: 10110 AOHNA
MAnpodopiec-EENE: TN 5 2105285182
Nt. BapPakd: 2105285183
E-mail: kysepelye@ypakp.gr
MAnpodopiec- AYAE: T. Fouplovkifng: 2131516088 NPOS: ¢ 0 Nivaikeg anoeKTiv
N. frowonodhou: 2131516040 e
E-mail: asfaleiaygeia@vpakp.ar - . '
@épa: NpoAndm g 8 N 5 Twv
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T repioBo Tou Bpous hauBive wispa Bualtepn Ketanévnon Twv Epvadontvey ow odeikeraL ot - - ,
cuvépyeld LETEWpOAOVKGN Topaydviwy tou efwrepkol meplBddovios Afkou Mopauétpwy v Z , T s : et o . myven i1, ygiat, vy e e
HupoKAaTO; Tou EOWTEPIKOD EpyROLKDD XGIPOU, OWUBTWKFAC Epyamiag Km MEOOTOTEUTIOD R . Bntitpolint
pouyiopol. H 6patnpiétwe twy kutd ténoug unnpeotiy Enbedbprong Aodarewas kaw Yyelag oty
Epyacia tou ZEME v nepiofio autd npénel va emxevipdverst o mpoAnmukods eAéyxous
EQuPHOYS HATPWN TIOU TTaREGOUY aTN Hellion TG DEp LS KaTanévang T epyaiopévav. Apsan
55 auTAnOKplan MPEMEL VoL UIPKEL OTIC DOSLG GXETIKGY A
SUMMOYIKUNY TOUS opéwy

Ot napandv ENeyXOUTPENEL Vel £lva EVTaTIKO] 08 AAUS TOUS EpYOIEKAGG XIPOUG GTIOU avapEvETa
&1 B UndpEst HEVaAUTERN BEppk VNN, TPOMENTLOY KETA TIE MEPIGEOUC TOU EETYYEMETEN
amé T EM.Y. 1) EmupdTion auuBrkdy katoun, MpotepaidTnTa npéne! va Slvetal otis umaiopueg
spyasies (my of owoSopds, ofitkd kaL dhka TERUIKE Epya) ka1 aui epyasies of oreyacpévoug
R0 B Abyus TG BEANE XLV RAPAYY (3w BBIKAOUDY ArOREL VT e h o Bcpyu
raTanévnon and upnkeq T 8e e Beppétnra {ry. oe
xutipue, petekhoupyiss, Projnavies ThaETIKON, poyelpEia Ka) ket LG OTIC YEpUVENTES
epyasics (1. peTadapd REPELY AVILKEIMEVLY, OLCBOMIKGN UMKOV).

Ked Toug EAEYNOUC, 0L ERYOBBTES TRSTLEL Vel EVIHEPUINOVTQL Yiet TIC EMUTIIGELS ST UyEia (Bepyue]
egavthnom, Bepporhngia K.6.) Mow eykupowoUY 0t uPMAES BEPUOKPGIES ket 0L GUVBTKES KedouNT
i Ty i kau Ty aodaRae wy epyalppévoy — BICITEP EKENLY TIOU QVTIKOUY OF OPASES
uinhol kvbivou. H évtafn Twy EDV\:L(Dpszv aug nopandve opdes Ba yiveraw ane v lepd
Epyagiag Tng emsipneng ke, énou Sev n ancays letpod Epyaaiac, ue wrpik N : . " "
PeBeiwon nou Ba npookopife: o 5106 o EpyatbpEvos.

p—— [——— p——
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2022-3 EykukAlol Tou Y1t Epyoaciac & Kow. YoBeoswv

" KOTWTEPEC — AVWTEPEC TIUEC ovaAnpng opaaong — ALs (°C WBGT)

Evtaon epyaciog Kotwtepo AL AvwTtepo AL
(W) (°C WBGT) (°C WBGT)
XounAn (180) 30.8 32.3
Meon (300) 28.2 31.3
YWNAR (415) 27.6 30.5

MoAY LAY (520) 279 298
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2022-3 EykukAlol Tou Y1t Epyoaciac & Kow. YoBeoswv

" ALOPBWOELC TWV EAXXLIOTWY / UEYIOTWYV Oplwv aTn Baon:
— EvTtaonc tne epyooiog
— Xpnonc MATT
— KotaoTtaonC eyKAUGTIOUOU

" O TIPWTO ETITIEDD EYPNYOPONC TIPOKVTITEL XTIO TIC TIPORAWELC TNC EMY
(KL TNC EPOPUOYNC VLo KIVNTO TNAEQWVO)

= ETUITOTIOU pETPNOELC (Smartphone application, simple thermohydrometer,
calculations, WBGT device)

= Ol pYOOOTEC €PAPUOLOLY TNV CUVOAIKN vouoBeatar YAE
= Ol ETOEWPNTEC EPYAOLOC EAEYXOUV TN CLLOPPWION
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2022-3 EykukAlol Tou Y1t Epyoaciac & Kow. YoBeoswv

Mivakag 8. Xpovog gpyociag Kol SLIOAEIPUOATO TIPOKELUEVOL VO MELWBOEL 0 KivOUVO( £pyaaLaKknG OepuIKNG

KATATIOVNONG CUMPWVA E TNV KATWTEPN TN YO avaAnn dpaong tov deiktn OYBMAXL (°C).

Xpovog ava 60 AsTtta BaOpoi OYBMAZX (°C) mavw Ao TNV KATWTEPN TIHN YLX
EPyaclakng Bapdiag avaAnyn dpaong pe Baon Tnv évtaon TNG EPYNCiag
Epyaoga Atéd\stp’ua ‘Hruot évtoon Métpta )(tpn)\r'] I'Io)’\\'J vyPnAn
(AeTTT) (AsTTT) évtaon évtaon évtaon
cwc 60 cwc 0 0 0 * *

" 45 | TtouvAaxiotov 15 0.4 0.8 0 *
" 30 " 30 1.0 1.9 1.2 0

* . dgv apExovTal TIHEG OYBMAZL yia adlakotn 1 oxedov adlakoTn epyaaia VPNANG Kat TIOAU VPNANG EVTAONG. & QUTEG TIG
TIEPITITWOELG QTIALTEITOL OKPLPNG EKTIMNON TNG OEPUIKAG KATATIOVNONG E METPNOELG OEpUOKPACIAC TTUPHVA CWHATOG OF

gpyalOpEVOUG KATA TN SIAPKELD TNG EPYACLAG TOUG,.




[TAoTIKA paon 2021-2023

Dopeic epyalopeEvwv/epyoSoTwV:

» JUAOYOC METOAAEUTIKWV ETTXEIPNOEWVY

= [aveAAnvia OpooTovdia BloTexvwy EyKATaoTaTwy 2uvTnenTwy
AVEAKLOTNPWV

= [evikn) 2uvopoaoTovdla Epyoatwy EAAGSOC

= [MoaveAAnviae OpoaoTiovdior OeuaToc AKPOAUNTOC

» JWHOTED TexVIKwV ATIAOXOAOUEVWY O ZwvToveC OTITIKOXKOUOTIKEC
EkdnAwoeLg

» EAANVIKN Evwon Etatpelwy Evolkioong E&omAlopoy EkdnAwaoewv

= JwpaTelo EumopoumtoAANAwyY Kot YITOAANAWV [SLwTIkwy ETixelpnoswy
ETtiXelprioELS: AvoaToAikne Kpntnc

= TITAN EAsuoivoc

= ANoupivio EAANGSOC

= ATET HpakARC

» Opyaviopuog Aluevog lMetpatd

= [MupooBeoTikn Yinpeola

» Anuooia Emtixelpnon HAektplopou

= [MoAeuikn Aepottopla

* EAANVIKG Toxudpopeia

» EOVIKN MeTewpoloyikn Ymnpeola

» EAANVIKA Apxn FewAoyikwy & MeToAAeuTIKWY Epguvwv

= VICTUS Networks (emtixelpnon eykotaotaong & cuvtnpnong SIKTUWV
KLVNTNC ettikovwviog 2G/3G twv Vodafone EANGSaC ko WIND EAAGQ)
» Opyavwaon M MKO

= Albatros Spa Resort Hotel

= Yol K. KoAoBou ENME (emtixelpnon eykataotoonc & ouvTnpnong
OVEAKLOTAPWV)
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[TAoTIKA paon 2021-2023

s ™ The OHS framework
is also applicable for
occupational heat
stress
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2YMITEPA2MATA

» To OLVOAIKO TIAGCLO YAE €lvat EQOPUOCIUO KO OTNV TIEQITITWON TNC
OEPUIKN KOTOTTOVNONG

" TO XPOVIKO OLOCTNHO TIOU OTIAUTEITAL N TIOVON EQYAOLWV EVAL UKPO KOl O
OLPWVIA UE TIC OLEDVELC EKTIUNTELG

" To epapuolopeva HeTpa Bar cuéNoOLVY KO TNV TIARAYWYIKOTNTX

" 2 VVEPYOOLO JE OLEBVEIC (POPELC

— 2ounotkn Mposdpla — 20uvodoc Youpywy Epyaciag EE, Occupational safety
and health summit 14,15.5.2023, Stockholm

— [LO
— DGEMPL
— EU-OSHA.

24
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OEPMIKH KATANMNONHZH EPTAZOMENQN, NMPOZ ENA
ONAOKAHPQMENO MNMAAIZIO NMPOZTAZIAZ
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