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Individualo aizsardzibas lidzeklu laboratorija

Akreditéta laboratorija LATAK-T-670
Atbilst standarta LVS EN ISO/IEC 17025:2017 prasibam un ir kompetenta veikt testéSanu

"|AL testésanas laboratorija — sadarbibas iespéjas ar darba
aizsardzibas pakalpojumu sniedzéjiem”

RTU

PPE Lab

PPELab@rtu.lv
29364004 Riga, 02.07.2024.



KOMANDA

Ph.D.
Eva Lapkovska
Pétnieks

eva.lapkovska@rtu.lv

Mg.sc.ing.
Liene Silina
Pétnieks

liene.silina@rtu.lv

Profesore Dr.sc.ing.
Inga Dabolina
Zinatniskas laboratorijas vaditaja

inga.dabolina@rtu.lv
+371 29364004

Dr.sc.ing.
Inese Filipova

Vecakais eksperts

inese.filipova@rtu.lv



PAKALPOJUMI = 15 metodes akreditacijas sféra

= Vairak ka 60 citas testesanas metodes

= 80 aprikojuma vienibas

- Tekstilmaterialu, produktu un IAL testésana:

& = Tekstila produktu Skiedru sastavs

ok sgevenn
Latvein Wasrdies

SIS = Fizikalie raksturlielumi
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AKREDITACIIAS APLIECIBA = Aizsardziba pret karstumu un liesmu

Valsts afentara "Lutvijas Naciondisis akreditacijos birojp” | ] U d e n S i Zt u r‘Tb a
ur %0 apliecina, ka
Rigas Tehnivkas universitates = Siltumpretestiba un udens tvaika izturiba
Individualo aizsardzibas ldzeklu laboratorija
ORI ARG I = Noturiba pret biologisko apdraudéjumu — materialu mikrobiologiska tiriba
atbilst standarta LVS EN ISO/NEC 17025:2017 prasibim un ir un mikroo rgan ismu ies P iesanas

kompetenta verkt testéSanu

= TesteSana noteiktos mikroklimata apstaklos (termiskais manekens ar

e 4 ) ittt elposanas, svisanas un gaitas imitacijas funkcijam)
O e e e g iyl = ElpoSanas organu aizsarglidzek|u testésana

= Antropometrijas un ergonomikas testi un pétnieciba
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METODES
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Regulation (EU) No 1007/2011 ISleRNZiy PPE Lab

* Metodes un aprikojuma funkcijas pielagojamas citiem/specifiskiem testésanas un pétijumu mérkiem. PPELab@rtu.lv
Sazinieties ar laboratoriju, lai uzzinatu par iespéjam! +371 29364004
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TESTESANA* &

PETNIECIBA
—— Termiskais
= Biezums Manekens Andi
= Krasa (Thermetrics)

" Pinums

=  Krasnoturiba

= Stiepes ipasibas

= Elastigums

= Udensizturiba

= Pilingslieciba

=  Mazgasana un zavésana
= Termiskas 1pasibas

= Ellas

= Asinis Cilveka kermena
= pH 3D skenésana

= Baktérijas (VitusSmartXXL)

= Karstums un liesmas

= Ada

= Dranas mébelém

= Respiratora aizsardziba

* Metodes un aprikojuma funkcijas pielagojamas citiem/specifiskiem testésanas un pétijjumu mérkiem.
Sazinieties ar laboratoriju, lai uzzinatu par iespéjam! 5




ISO 13688:2013 “Aizsargapgeérbs. Visparigas prasibas”
EN 13921:2007 “Individualie aizsarglidzekli. Ergonomiskie principi”
EN 17558:2023 “Ergonomika. IAL komplektu ergonomika“

European Commission. Standardization mandate in the field of protective textiles and personal
protective clothing and equipment. Brussels: EC, 2012. Report No. M/509 EN



Ipasuzdevumu/funkcionalais apgérbs

e Vide - karstums, aukstums, lictus, sniegs, putekli, véjs, UV starojums
. , e [evainojumi - iegriczumi, ballistiskie, triecini
Aizsargapgérbs e Biologiskie
e Kimiskie
e Radiacija

e lerapeitiskie un rehabilitacrjas
(komprestjas 1zstradajumi, rétu un apdegumu arstéSana)
e ['iziologisko parametru monitoréSanai
(sirds ritms, asins oksigendcija, temperatiira, telemedicinas risindjumi)

Medicinas

e Darbspé&ju veicinisana

e Noguruma maziniSana
Spo rta e Kermena formveidoSana

e Kompresija

e Acrodmamika

FormVEid0j0§S e Kermena formu estétikas veicinaSana

e Kermena dalu formveide,saspiczot, pacelot un balstot

S . . = e Cilvékiem ar dazadam slimibam un invahiditatém
Specialam vajadzibam . Gramiceem
e Ar kriit1 barojo$am matém
e Zidainiem un bémiem
e Vecika gadagidjuma cilvékiem

Daudzfunkcionals e Atkarigi no ipaSuzdevumu apgérba funkcijas un taktiska uzdevuma



Apgérba ergonomiskuma komponentes

Antropometriska Higieniskums
Ilel um atbl IStha Termiska izolacija
Lielumatbilstiba statika Gaisa caurlaidiba/pretestiba
Lielumatbilstiba dinamika Udenstvaiku caurlaidiba/pretestiba
Udens absorbcija/desorbcija

Mobilitate/
kustibas spéjas
Uzvilk§anas/novilk§anas értums Psi hOfIZIOlOglja
Aizdarnu, savilktnuu.c. elementu értums Nogurums
Apgérba svars Dafbepsias

Materiala stingrums un apjoms Noskanojums

Ikdienas kustibu brivums Metabolisms

Darba u.c. specifisku kustibu brivums Manas




Vertesanas metodes

Lielumatbilstibas un ergonomiskuma vértésanas metodes

Objektivu mérijjumu un subjektivu

Objektivi merijumi Subjektivs vertejums . o
vértéjumu kombinacijas



Subjektivs vértéjums




Subjektivs vertéjums

APGERBA LIELUMATBILSTIBAS UN ERGONOMISKUMA VERTEJUMS

Datums: Dalibnieka KODS: Apgerba KODS: | |
Loti viegli Viegli Neitrali Grati Loti groti
Uzvilksana -2 -1 0 1 2
Izteikti par mazu Nedaudz par mazu | Atbilstoss | Nedaudz par lielu Izteikti par lielu
Izmera atbilstiba -2 -1 0 1 2
Loti viegls Viegls Neitrals Smags Loti smags
Apgérba svars -2 —1 0 1 2
Loti &rti Erti Neitrali Neérti Loti neérti
Aizdares un regulatori -2 -1 0 1 2
Izteikti par cieSu Par ciesu Atbilstoss Par valicu Izteikti par valigu |
Apgérba valigums -2 -1 0 1 2
Izteikti par Tsu Par 15u Atbilstoss Par garu Izteikti par garu
Piedurknu garums -2 -1 0 1 2
Izteikti pat su Par 1su Atbilstos Par garu Izteikti par saru
Staru garums -2 -1 0 1 2
Izteikti neierobezo Neierobezo Neitrali Ierobezo Izteikti ierobezo
LocItavu ierobezojumi -2 -1 0 1 2

«— Attéla papildus noradamas un komenté&jamas problémzonas — kustibu ierobezojumi vai citas darba veik3anu ietekméjosas iedarbes
(zonas var apvilkt, iekrasot vai ka citadi vizuali noradit un koment&t teksta).

L STEUB )T VUMS: Loti viegli Viegli Neitrali Grutt Loti groti
L. Stavet -2 -1 0 1 2
2; Iet (spert soli) -2 -1 0 1 2
3. Pacelt rokas virs galvas -2 -1 0 1 2
4. “Apskaut” sevi -2 -1 0 1 2
5. Noliekties un pacelt priekSmetu -2 -1 0 1 2
6. Pietupties -2 -1 0 1 2
7 Nomesties uz abiem celgaliem rapus -2 -1 0 1 2
8. | Sniegties, nometoties uz abiem celgaliem -2 -1 0 1 2
9. Sniegties, nometoties uz viena celgala -2 -1 0 1 2

10. Sédet -2 -1 0 1 2

LL. Kapt pa kapném -2 -1 0 1 2

Vieta citiem komentariem (péc izvéles):
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Conduction

Vasodilatation

Vasoconstriction

Reflected Solar

https:

Infrared
Environmental
Exchange

N y Convection

v -
Diffuse Solar ) >
. y <
Thermoregulation
\\’\ Direct Solar

Evaporation

Perspiration

" Metabolic Activity,
Circulation, & Shivering

Convection

I——________,_.__—» Conduction
— Perspiration

Mass Transfer

Muscle Skin  Sock Pants

www.thermoanalytics.com/human-thermal-extension

https:

autogarment.com/analysis-of-thermal-resistance-and-humidity-resistance-test,

https:

camotrek.com/blogs/news/waterproof-breathable-fabrics

https:

www.xpore-global.com/fabricshow/uploads/files/xpore catalogue 2022.pdf

Termiskais komforts

Water droplets m
cannot
pass & ’ Microporous
 § + membrane

Water vapor molecules $ % Fabric

pass through micropores Breathable
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https://www.thermoanalytics.com/human-thermal-extension
https://autogarment.com/analysis-of-thermal-resistance-and-humidity-resistance-test/
https://camotrek.com/blogs/news/waterproof-breathable-fabrics/
https://www.xpore-global.com/fabricshow/uploads/files/xpore_catalogue_2022.pdf

Siltumpretestiba un tdens tvaika izturiba

Thermal resistance

R, m2K/W

CLO

Vertiba raksturo apgérba nodrosinatas siltumizolacijas pakapi
CLO =1 lai uzturéetu siltuma komfortu 21 °C istabas temperatura cilvekam esot atputas rezima

Water-vapour resistance

R. m2Pa/W

et

Standarta metodes:

ISO 11092:2014 Textiles. Physiological effects. Measurement of thermal and water-vapour resistance under steady-state conditions (sweating
guarded-hotplate test)

ISO 13029:2012 Textiles. Determination of drying rate in dynamic state by the modified sweating-guarded hotplate

ISO 20852:2020 Textiles. Determination of the total heat transfer through textiles in simulated environments

ISO 21232:2018 Textiles. Determination of moisturizing effect of textile materials by measurement of microclimate between textiles and simulated
human skin using sweating guarded hotplate

ISO 15496:2018 Textiles. Measurement of water vapour permeability of textiles for the purpose of quality control
ISO 15831:2004 Clothing. Physiological effects. Measurement of thermal insulation by means of a thermal manikin

ISO 9920:2007 Ergonomics of the thermal environment. Estimation of thermal insulation and water vapour resistance of a clothing ensemble
13




Siltumpretestiba un tdens tvaika izturiba

Sweating Guarded Hotplate Integrated
System (iSGHP)

metal plate

temperature sensor

temperature controller
heating-power measuring device
water-dosing device

metal block with heating element
Set value of T,

LI < LT < B R L B I

ISO 11092 “Tekstilizstradajumi. Fiziologiska iedarbiba. Siltumpretestibas un Gdens tvaikizturibas noteikSana stacionaros apstaklos (testésana ar aizsargatu sildplati)”

ISO 13029 “Textiles Determination of drying rate in dynamic state by the modified sweating-guarded hotplate” 14



Siltumpretestiba un tdens tvaika izturiba

Termiskas simulacijas manekens
Andi (Thermetrics)

ISO 15831:2004 “Clothing. Physiological effects. Measurement of thermal insulation by means of a thermal manikin” 15
ISO 9920:2009 “Ergonomics of the thermal environment — Estimation of thermal insulation and water vapour resistance of a clothing ensemble”
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Water Location vs. Time

Low Water Content
p {Inner) High Water Content Bottom (Quter)

Measure Time (s) = 120.0 sec

Top Surface Bottom Surface

WettingTime 2.953 3.046
Absorption Rate (@/s) 71.8323 68.7287
Max Wetted Radius (mm) 20.0 20.0
Spreading Speed (mm/s) 4232 41326
OneWayTransport -25.8368

Test Description MMT

Mitruma vadisana

Sweat Gland

Upper Sensor
/
f \\\
Fabric / \_Lower Sensor

Finger Print of Moisture Management Properties (AATCC TM-195)

‘ TopWenmgTime(s)

Top Atsarption Rate (%)

Top Max Wetred Radius {mm)

Top Spreading Speed (mmis)

Bottom/Wettiog Tine (3)

Bottom Absorption Rate (%)
Bottom MaxWetted Radlus (mm)

. ) Bottom Spreading Speed (mm/s)

One-Way Transport Index (%)

Overal Moswre Manapemant

8 vor ') F
Fas ALSYONG and LUk Uryrg Fabire 16
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29364004 Akreditéta laboratorija LATAK-T-670

Atbilst standarta LVS EN ISO/IEC 17025:2017 prasibam un ir kompetenta veikt testéSanu
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