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Abstract

This research aims to study and develop the efficiency of herbal and thermal shirt for
body relief and improve wearing comfort. According to previous study that the herbs must be
heated before wearing, there was a limitatign of:heating duration that should be up to 15 to 20
min. Therefore, the shirt was developed to retain heat for longer period of time.

The outerwear of this shirt was designediusing knitted fabric of polyester and spandex.
The average fabric weight was 27.7 ¢/m?.and the average fabric thickness was 0.70 mm. This
outerwear was a free-size and looked tike a sleeveless jacket. There were two front pockets, the
rib and stand-up collar, the hem, connected-to the/rib, and a zipper in the middle. Inside the
jacket, there were two small pockets’made from. polar:fleece and verane fabric for containing
heating circuit and cables. The small pockets were attached two places including shoulders and
low back. Herbal sheetswere-also attachedto.the shirt. Before-wearing the herbal and thermal
shirt, the herbal sheets/were soaked with-water until the ‘sheets was slightly wet and placed
inside the shirt at the position of the heating circuit.-Afterward, the heating circuit was plugged-
in to increase the temperature, Moreover, the-development-of the heating circuit was also
studied in this research. The heating circlit- was-developed tothaye two heating levels. The first
heating level, the temperature could reach-34.9-°C-at 27 min and the second heating level, the
temperature could reach higher than' 37 °C/at:34 min. Additionally, the heating level could be
adjusted by heating time. The heating level'was consistent after 10 to 15 min. The herbal and
thermal shirt was individually tried by 30 office people for 45 min. The results of wearing comfort
and efficiency of this shirt were summarized from satisfaction survey.

The results showed that the average satisfaction value was 87%. It was also shown that
at 100% satisfaction, the heating level was consistent and the heat was transferred to the whole

back within 6 min, the long duration of aroma on the skin was acceptable, and wearing comfort
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was satisfied. This research would have advantages for people who has office syndrome issues.
It was also suitable for herbal steam. Moreover, this knowledge and practice could be transferred
to students, community enterprises, massage and spa, and any people who are interested.

Keyword: Thermal Shirt, Relieve, Pain
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wasNadinasuuuandunisilasunlasnuau (Filled Thermal System)

JUN 2.26 WioTuelnaluuaIREnIa WAy UL AU [16]

A A o a &Y v v 1 ] a a v g
wissdloTneunniuuunlaatsldymisgwnsranglussuuiivudn tnglddu
fuanavedyy g ivseidugun slaNdy e iTu Tudyaraauuasgiudigly
i dnlnggunsaiusznviigelfomlupBansaqlagaluadgayiy (Local Instrument) w3l

Judeunugamnll (TéfMperatire Area)

4) vann1sinanmgilaseidentsuatui/asguaudanieluii

91597 (Resistor-Temperatire Détéctor { RTD)

<tro
N\

SUT 2.27 91377 [16)

nsAnwUszavEawidelianuiousuayulnwsinatlisnaunaieanullniloy

alggn auysal | 34



s (%

9137indugUnsalivihaulagendendnisiudsumanusiiuniuvesunainlany

faaay v

Awdsulununswdsuuvasgungll  Iagensianldnuluganainnssuiisenia Platinum
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HINBRENTEIING Cotton way WEuleduasngyiindieawas (11 TC, CVC way

CTO) Fadaiiiinannisnenauiuszning Cotton fu uleduaszindioames Tusnsdiu
unnsnsudsiagiinnantifiunndretudd

-1 TC WJunsuaniusening cotton way Inaleawnas ludnsiaiu 65 : 35
AauantR Lide lidhe numusiensdnlan

- 7 VC Wunsuaniusening cotton way Indeanas lusnsnaluussana
80 : 20 AmawTRAEE Cotton 100% widatiesndt natlesnin Fumielsd

- 1 CTC \Junsuauiusenng cotton way Indleanes lusnsnaluysyunu

70 : 30 AuanURegsEnIN f1 TC fiu ®#1 CVC

5) ilafi Cotton wuslésssaluil
1. Cotton 100% (H1A"8) ARINBAVEU @911 N1TTEUILDINA FIUIN
2. TC (Cotton W@yl Polyestenadudang w Urunaie n15seunee1nie
Urunang

3. TK (Polyester 3o deduas s adiudangu weld n1sszurwennia weld

6) fnanvaulesssuyna
ek vihwngndulesssuad vie Widie lpenisuhyeiedunans unduli
Wudumeanatthumaduiilis o seudanauut jednonsinetaain vsendunsinsdudng

NazLiuA1I1 Cotton)1009% Hufawsiaganmalag 100-% Wuiss Lazdeiuvuynaunangld

¥ '
A )

HodinNvina1nsn Cotton 100,% @ dtlarysstaniaglianusaniupisaiuldauie Wed1ijy

~ a, A o i B

e szurwonad(iessinduledisngy) dazdoudwdumeandudn Cotton 100 % Ln3ad

9

' ' [ (% Y
=

Feiltedudenveniloduiied Tassinagdiuawnuinsnupiduaioiimme drudeidefonan
Infeteenusanusesduunn I inausaDLledn kIl TRagisudalaziedenImuiin

DU AULNEAUB AN TY

7) fin Cotton100%
fnouandilaniu fe e Y (ou dufaanden ndnnndulusssund
100% srureaufouldd dutiden fcotton100 wwelunisaslduuuauisauis Cotton
100 Fandnarnidulesssund 100% thandnneuuy detn Ao madnnenuuwiufaiu et
fiouy Jowindudedn Weluwan Wendifleuuangndn vie Jagtu fenudeulunisiun

[

o & & 5% & U d' a a I ay 1
NUU L@DAIN LADYDIATOUAT LW9aN Cotton 100 Nﬂ’JWN‘L!EJNﬁQLLagLUUVIE ANIDYINYIIUTU

Y Y
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ué7 fledruaunisudngs annsneongeaaldlumaiisn aunsedenldviily uazanuns
unueldlasnsaniuane ve Inasdnadnual fs o aduieduiiold Wu gilvlosy v
i3osuuulel Cotton 100% (F1il1e) Cotton 1udulesssumd 100% nanandeadldauie
szuwomaldAdurieldmoudotasddnuasdu wifidedvegimilouty Aotuazdude
dlednues q Aavdhe

Vo

1. gilldauney ssuieenafunn Anudangy genn assauauldauns

2. fnjnilouans oy laifen duioume

3. nIpadutnd Fundewnrszutseinaldd anunsaduimielddig ox
mmzﬁ’uﬁﬁéfmm{bﬂuﬁﬂawLL%’&LLaﬂmuLmﬂaa6‘] wszinarssuneenaldd lideseuie

taidy

1. fidsmaiaderunisdnasaun Wedntesq axéae uazua 8n laiogvse
fuie quasnwaiuin ddanusa

2. 719NN TC Uy TK

3. Tuegfuadin TiRAE SHe

8) Uszamidule Cotton azutamindnunldded

1. Cotton OF 187 Cottorsnsagngn dnuazyerinaziinnnunsedannii
K1 Cotton Semi wag W1 Cotten Eomb

2. CottonSemi usfa Cottor 4Asmuagaais Kazlianudeou a sedunis
Linseeng sielalas wagaainneoutnstale

3. Cotton-Comb-+ilufiaCotton Lnaamias anuaeapsiaziinuisulazie
11N LarTIA9zgaNIE Cotton wiindu

Y
a

9) &usaniemind nesn-Cotton 1inadl

o

- Cotton No.20 dumag e iunIn tuggn H1velademuIneaunls
_ Cotton No.32 W@usneazilawindn idineldasidoutazung
- Cotton No.40 usnefivunadndian fiinedaiounin uazurann Jede
nodudug uazsianvzaAoutege
2.1.15 Taseas1einanuuuduinasasn [19]
Wumsihddnuuy 1xt v 2 fu andnsdudiduiiufes endensitauves

im30edniiusznaumeduluugmuazduaauyaiuiinu Jaduudazyngninslidianmseiu
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1%
0y

Trudatunariu i eliiasdnmanuieiveadusingeymiieviasdnuesd nyanis fady
Tnssafrinvadesiuasmiloufuwasmiiousudumiesidnuuuiudior Tassasedoutn
wiin liAnmsthuse wazfhaanieds Tneduandanetidladremiasindy dndeusnidusif
vieiiun wenntdufaznuindnanduded vlidugaviefuaeduimunniuee

bUIUBDU

2.4.3 Different types of knit fabrics [20]
1) Jersey
westd duriathfinuinniigeesingn lunmsinddnedatagldnsinuuuidy
W sadufhdiendindnduiomdedidn lussaddndadedannsouenuegld ey

AUNQNUAEAUTHAYBIEN

v

Y o 6 & o Y & o & a o X g
N']ﬂﬂL'“ﬂ@isﬂf?JLUU?NW@V]UVLUVlsLﬁUﬂ'ﬁVHLa@EJWGUuwugqu UBNITNUYILNUS

dmsuidenauld 1wy e wavide drvdatignnsaladulels o Ala

[

AaENURAN Jersey

® Junnwun

Y v a

1y 173 s « gj
sgaiiaudinndegiuiy

—

o

AugNuAERAYDINT

pmd)}

®  aUIIUIDIAILIDAY
2) Rib Knit

Y o a = A T i A o X v A v i a
NIDNLYUIUNRTDYINAIIIUATEIU ﬁﬂﬂ@ugﬂﬁﬁqﬁﬂ‘NI@ﬂisﬁLﬂiaﬂﬂﬂW]EN@J‘VllIZ

<

WnnTduiuiLwe Ahdiudalemunsnssuldigngsa S Ui Adnuuuiull 2 Ussunm

De

o

WUFIUAUA N UVBINTINLAZIN R UL
9 NKE AL UL U DML esniin B ENINTURAZINTIUOEATULAEY

11 A WAUIZEINTUNITVINE DR IR DRIV UR 1UATIV DAL A DA ALADS T DAL ADLE BUU

AauEUURKT Rib Knit

® WiinNN Jersey

¥
v A

e lnevaluazdaunluussmddniiugiu 3 Ussian
® | ADUWALUNUTIA UM IR ILAE AN URAYDINN
o LiSyuwmilou Jersey

o qauluihuiilans
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3) Interlock
Andumesasnna1eiuin3u fiewguisauvendniuduanuiuwlsve sty

£
v ¥ =

wserngnasulagld 2 Wawuiy uenanlidaidnvausniloudn 2 dudeuriuiu ¢

v v LYY LYY

9
a = [ v d" ¥ < Gl Y @ a ngd £ d‘da‘l a
yialduseninwdn 2 w1 wazlleamdeinsiiuniunasenseluse ddnvietfedNananiaag

e
ﬂmamﬁaﬁﬂ Interlock
® uNLAYHUINII Jersey
o Liganulullaisuiu Jersey
o ufiadaundulalifisuningnsatinvassin

o TuussmrndnUssaniugians 3 Ussinn dddiannuduaanau

4) French Terry knit

v
a a1 <

R SaramesTiduimessontane Nviaznouan 9 WRdungnumnils

D.

£ [
= Y a o

WUnAsnuluveudern) uazituinseuiteuiilumueu, 4 Fvihdasihvinug gaduainudu uag

arulldaune

5) Fleece knit

drdnvunngiludidannunlouguiagiandt nuuunzazuiaiaviliny

Aunsaluld

2.4.4 wauwau : Flsinnlaine {21]

wnieedauanylIl (honwevens) wie Rakidnlunedeilonalidundureiuin
N medsininet el masde Annaineglutisiligmanunasdunedusg ed wiinan
amﬁaLflusT’;ashwﬁwaamé‘mﬁm%ﬁﬁﬂmﬂuaugmau mﬂmé’qmmﬂwﬁauﬁu’im@ugﬂnuiu
wihnnewdeiliinihanadenseaay uinlrdudgermiutpdiein tnellenuudiueuniuie /1
A a 1 P ¢ ' o A Y oW Y] Ao £ o v
MminnnsTugUIIndulelaense Fauansrsenimevsedidnlaeialundnisdusdidulely
[~4 v % 1 Y = ) d’{ @ ¥ v} 5 % o 1 1 v
Wuwduaenauud3shludugdidud daiugnsdueiiduusuyriuingdeandesvggg
lassasaiudng Aasruludulomaaduluulunniienis (GUi 2.4) veunuidewufe
aunsoeansuulviianwazwarauTRnvatnvate e N say d1msunisiaauinansneiuld
FednwauzuaraudRivanvateveeunuiliinannisidentdidulenieg ianvaieyilans

WulesssumiuaziduloUssfvgnaunaiudunseuiunistugdueuniuiaiunsavitlavany
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wialla weuruinsruIuNINdnTIgY RaalAluUTINAMINkAZR U UNSHEARsauN o ld

dusunaniuniluualiie (disposable) 16

SUT 2.38 Tnssasnasimeaae) idsrinueauniou (1) [19)

1 %umaumswﬁmuaugﬂnu wdadu 3 Juneuvdn fio

mstugUlsiu (Web formationiduitgeumsnssmeuaslsoiduloasuiansesiy
devhliTuusiu (web) Tooduloldanaoglustidulelagnss (madansie-ian (Ory-Laid) waziisian
(Wet-Laid) vidovimst usuidailonninnatainidadsaetustduisu (media mstlumaey (Melt
Spinning) WlelddvsumeRans e e taziisiien aallnalasdudulodulneldauuazii
() WusanandunensgedalestinTan eyt uiksiuauy oy dumaianisty
yeewiiisms fo WidulbenfitusUnInsanaTARnTana oMYA RS nrwiaeag nlssogs
radlosasuumenuiindeuiioasoi i iuoumiy

nsBmdule i Bording Process) iifussunisdassaduleluuriulide i
Weriuauud suseuiua T T RE AT AT T ngdinansd nuairuasAIY WISy
uouyauitld F3nadenBnmandou (Thérmal Bonding - 1dqnnasiau (Hot Calendars) was
aueu (Hot Ar) iileliunsdiuveaduls (dedinnnmwanaiin) fnsvassuasdnfnfunevdeil
Busas nsldignnisiounsilfusuueuyrnuiildidnuasduusiuonideraudunndatu 39

srannvisetestuTLeg Ul uNdulavegnnasseuuuNuLaL WY Wngnnasiidilugnnaasey

Y

I
LYY

U @ & ° [N A = )~ I3 v 2 da
N NNﬁu@ugwnu‘W}‘WﬂLLNUﬂ"UBVﬂI‘ﬁL@LLNUU@UQWL'Ju‘VlLL‘UULiﬁJ‘U N?]'JWQJLLGU\‘]LL?TQQ anﬂfUQﬂﬂa\‘Wlll

2.

3

'
LY R

a | I3 I o § v o =y ° | AV v =
UNFUNFUDYAY YU LﬂuaWHEUﬂQSV}{LVmﬂqiﬂﬂﬁiﬂLaUIEJLQW']gm']LL‘ViUQ HBUEWLQUVﬂ@IﬂQgNﬂUWN

1% Y
% =<

1NNTU TFUNE Larn13lAenATu wh AnuLdawssoras wudenulunsaliilday Souwnunis

= =2
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Tdgnnasazyivlauiuueunnuni anvagyanndu ddudannuduiaslaselaun Ju wirmiy
WIsIATasantuUiY AalumAtla MEaNITa9TUDl A UANwMEkaraulAvoIUauINnIURfDINT

Y Y

TBMswenganieinil (Chem Ica | Bonding) wu T¥nmvisluguvesansazaenm nlunnd vieaisd
nm Tunms@eudadule uewannuiivhnmsiameasavaten1i9zd dnvasdusiuiisulunas
w3 Tuvauzfivownuildlnunnvs eawsgnnazdianuvuny danuyy wasfudalad 38ms
Woudanienszulun1sniena (Mechanical Bonding) 1wy nstnaleidudn (Needle Punching)
waznsUndaediuti (Hydroentanglement) Wusiu wewnnuiild nafiadndiedudndulvgjas
o < | 2 o I dl e v o = v =
fanuazi sy vuwazuds danuudusgeluvagiueunnunlddnilumsgaduleasi
ANUENAS N
I o & L 2 O o A A o

N13ANLAENSA (Finishing!Process) LTuTunaugavingiiaiiudnyazuay
audAnAvdu Tiukuueunau Wy nsdeodl & iuaudy nduvey dukaninuyy auds
wiasll Josdulnihade Wudu Jeaunsag daldlaeddnisnisninuazniuail Ussinnves
wauINLIU Arainuate Ussnvduediunsdantdinatialunstugy wiukasinadanisdadu
Teluusiu Tunilavvesn Megrvasueuyrliuunyssanaail

- Asng-tanueuinl{Brstaid Nopwoyens) iWunguuesuauaniiuniinstu
U wrunduledy (wu dulesssumnsesiddle Usgavs) lnevinisnssneduledulviaiy
alaueuallsenszgasuua g ume YTy AulHuyouvw e1adiduneunisataduly
(Carding) tWavinlviduluf paanalidionasdn 13890 3RT U waadvinnisadulelunnunig

a | A Y 1% A o = Y <

WALARI99 WU NTEARNAEAIIE BY NS BaLtipdmgla nasdneeiiutn (Needle Punch)
wagn15Undaeidanin (Hydroentanstement)(5u7-2.69) waugniiuuuu dndreduin (Needle-
Punched Nonwoven) fi 3naglunquiiigusu (Ui’ 2,50) laedn1sldanuly nsusesiiunavauiu

a a

untislusaeus Amessal (Geo Textiles)-awi Woviianimuds (Whdn

SU#t 2.39 uougnuuuuiindeduiin [19]
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¥

- n-anuauliau (Wet-laid nonwovens) LﬁuﬂfjuﬁuaauaugwL’suﬁﬁms%ugﬂ
nnduledud svueduninildlunse-lanueuyriou Wduledlderadusiadunid was
oflun3d u ulouda Al lunsudnag vinnsnssaeduleluiudaddseasuuaeniy
pzunsiien usUiduuriuuougriou ueuywiy Yssnnidnidvgddnvazadionsznivie 1
Tassafrefiuiy (aAnumunuiug) daudfieu fe nsgaduia msBaduleluusiudnilngld
wadiamadendadeind uasmadoudame arwdou Jagtuldmstndeduide feeis
st Taun mansuedmsudn siauazein (Wipes) nsganunsesniun (Coffee filter) &

n309 LHuLeNTULUALABS (Battery Separator) dJudu

U7 2,80 ldnsesviantieyamaulivudaian [19]

- aduvpuAnOUIURL (Spunbord-nonwovens) Lﬁuﬂduuaugmfsuﬁﬁmﬁu
U uleannidemanainlpenis Ingnnsnaousin worasneaeledssaousaia (Extruder) wén
yhmssanedmeivasuinihandulemelnin Wulsgnsadotssauuaemuiletusudu
wiu Fetuusunulssanidfei nnidulsvseivgiduliannsalidle sssumilunistu
sUls nedueddrilvgfild Miud woalwsiiau wehteamos eoy uas nedgTmu adailtly

<

nstadulelunkudiulvg I umatinmaisoudserannTusou Mswenda mewall uaznistn

[ '
SN v al

Fefui veuprlaulungy dfdnvasivarmargiusiuiuaasifseld laufusuiivu
minuazuds lunsdiviinnsda duledemaianisindeduti vouwnuild asfondy
atfuas (Spunlace) @i dnuargeu duuagldwendodmuiniian deg1ennsldau leun
nAnA 910U sudedudiuaznisunng @anidavesunng niinineudey Yandea vin

(% ¢

AVINAZDIN) WAZUTTYII (YOIUTIQUHUTR YeusspnTosiiownmd) 1Dusu (U7l 2.52)
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JUN 2.41 fregremdninanadaueuniiusuvaliuveun [19]

- wadluauueuau (Meltblown nonwovens) iunguusuywaudnngumils
#ifi matugidulonndenanainlaeasaswin fuatiuveuduougniou uilienuuansadie
Gllsarlidnunsdnasdelussivulumesilenuns wiliduduendedes filidesnnme
dwesvasuanialomasusainay gnasiauliguihdadegnesnuuulvifianieusy seusves
sidn vilviwediueinasuillvaniug vesidngnniunszanemeanouiiianuiigs iduledad
yunadnaziden widlesannidulelsld lenanesnadugtesanediedeiilos uazgn Mdadu
Gilsenmilevlunsdvesatiuueud salvidulsvosammouuuuiuadluaudlail auudause
waziduliiomseidles iéduly azdesayanwd waeusmuusowiuuusu ueuywny madadild
TunsEaduleluwiud vaifumednnas@ondasoauset ns Weoudadewd waznsdn
Feduh wiuuouyaTuOURIeMuaudtesudous Woriewes 14 usuiuTanuiouey
Phuwiadu uavan guimdleniuimanasipeaniainliluaiu nseq wu 1dnses wiy

nsaslunihnmnewds WaedaFidIuNITIANE kazanTilusiu (U 2.53)

JUT 2.42 wihnndudunfwasivauueuyrudussdusznau [19]
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YA ALNgwuuldudng (Disposable surgical gown) ¥1a1NWEUINLIULUY
a8 T (Multi-Layered Nonwovens) fiUsenaunisdu vasuaupniiuiuvaluvaud Ingiidu

YDIUBUINIUUVVLLAAL ALY 5EMI1INA1 (JUT 2.52) wazadaduusuieniuieninusau

Y

uazuss na ielilaudAdunnuudusuagnmsdesiu Welsa nszuiuniananueuriauuuy
panetuil Jeusenouse stuvvesatiuoudfindouiu atuueudduduusn Fusgndeinuny
ey TuSsszuureasadluau SaasinstugUuiusadluauasuuiiuaduuaud 9intuwsy
nowlndnitldazgndsienuaenuludissuy atluveudiaoaiermstusuiuasuutures
iy aduvoud-tuadluay oud unupaulndnaluveud-tuasluau-aduvous
(SpunbondMeltblown-Spunbond, SMS) agnyiliain fuundulasmsarinugnnasiou
Tngagy mnmsfiusuywiuaansneenkuulviiidnvauswazandiivannaievinliamnse

il Tnuldegneniiwie nmsiauueunnunlaudanavdwaliinisldanuusugninu

4

[y a g v 1 1 [y a6 a < ¥ P LY a a
VIWLLVIU’JE“IG]‘L@NV]&L‘UE]E‘JJ WU 1dANT NaN hagwaIasn tUunu LaUTeNaunNUuNTEUIUNITRNAAY

q

FI57 wazAuUsIITiNaRdueiueulaulins venefmveswmainiiniuegseliodedeols
3 Wuaaniandanuauls mnsaesdansds seusmluiinusedriusenalinuaueun

nu Tuguuuusing q TaefildvsiunAsufidule

2.4.5 n1staankinsaetn [22]

'
L a o % a

wiuseslnmiefisBeniuiauininisuuduianidnydnegrmils Naganevils

q

Nuinvessgeninalsny anysaliuy Mmsidenuiusesdnisiesdiaiudrfyegrann nse

'
[ =

fuusostnlamanzauduianfnidn azvinlvanstniaieullanniaisazidu drsestinusenid

9
o

uiivanuaneUsenn Al
1) uHusasUnuuuan
W 450 IUARUURNI SR IHI RN UYL Do ALl ol e Ui Ul uud ue anwne

o Y A

aeuenguilieuununszawialy Todwsudnsssuaniilasiasnaudusanens wazanednilad
audutounn Wetndunulaivayyspidnesntamuevrasnldiudedaviadeluladui
wlideanshiiuwkussinumnds dausunisaniiusettnesn aslddieUszassarednliie

Jaatuldliaetniinainudenig
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2) BHUSBIUNLUUAN
LEUSRIUNLUURNAZLA? JIUNWUUANILLAINAUILUULNN HpnTe
ugauss Anluve Iddmsudnlaseasagt ST BE89Y WWURNER B lAUNSY SN

[
|

e 1 suluaudavane o sulay

€

al' v v o & 1
ﬁiiu@qﬂﬂﬂaqﬂsﬁﬂsﬁﬂu NN £

AN559907°U1NN71 1 TU AIT5994E Wwindu wiadnasandlanunsald

NISNTARLAULTDITOU 9 areines
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U7 2.44 usiusesiinuuudin [22]
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3) unusaslnuuunn
wuutlaziinnmilendusiaunseinfniuigaiesnidieraduanuudusaladu

9897 I mSuinilowmersedieann IANTRRUTBIMULIN I TaINTAUToIUNKUUBY 9

sUN
U

W 5

L%
4) wiugaed -.\t&\{//a ] 5
/'w’"x\jf‘ ERTIRE Eli‘“uuma wiovilvaneiin
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JUN 2.46 unusestnuuuilduazanei [22]
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13797 2.4 mMsdentdTansesin

¥lnvaq Yensasln 219757399 AaSuneLiiahy
Fin/d ok Unl3dnuuu
Aauny | wuudnld 1 $u | wuvavans | msiliueumuiuiuvesansinvdeninuning
1 1 du Hiduvpanistdnuuueniu Mstneaziden
@ngusemmisdovuinidnenaaswuiuay
NI
winuindn | - lddedlaandndu | 1l wndoauoenaInayi viilranetniden A
HIFU Tunun Fuazied uludaeunan s ind wied Ry
-lauuvanla 1 yananfudluliauudn seiuasislnian
$u gy e
UasolUin
gulu
frempeu | wuuanle 14y | ladld AsUnmned din unuIsy uun el
swazdenger Asldiansestnuuuidnla
sliauns 2 Fu
HLATIY nuuanly 1 4u Taily anAslunsdnasnndusounasanevin
wIN Optional optional Wasuduliesninunfinszinduasiied
n1sldTansesdnsiinurawuvantaagaagli
shevmtsasuazaufsieaiane 1950
sestlnuuvazaneinlgnlimuuuresin e
Unuuingnyinvsauwsulily
HoLln wuuanld 1 due Pl n15dnanef ALt uNn wied
MU swazdenger mTldiansesdnuuudnla
79) $laU1e 2 4 ununsldadanun 1 du
donedw | uuusinle 1 9u | optional | l4¥ansestinuuuazaneiildndlifuude
(Qdla) fosdnare d510azL8unLu031s aane
VNG
fraudad | uuudnld 19 | optional | lYansesinuuuavansiiliansliuuumn
Ravtinvesrnlaiis ey
fupua | wovanle 14y | Ll Yagzaaluuu
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13797 2.4 M3tdenidiansestn (s

¥lnvaq Yensasln 219757399 A5 UNELNAILAY

HY/AdarN Unldduuy

adnidn | wuudald 1 3w | Optional | ld¥agsesdnuuudaldviinuis 2 4u dwiu

(ieriu v3akuuanla nsdnateniseazideneeyldianseldn
P17) FUAIN wuvazatgilaebisuuudmsunistngn

Munann wiseanednilsneazidendn o

Hodn wuudnlddiaus | Optional 2| 19¥ansestnuuuazarsunlénelidiuuy
1 Fu Wiouuuan dwsunisinaneiifisisaziBemeasnsodn
lawfindinT Insndlsde ananudiesne winidssanedn

fiftuann 9

2.4.6 Fyavu (TF) [23]
Fuiivihanndule polyester 100% Savaisinazdauduquiioutndnd wuwiu
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Electrode 16 cm®

Specimen 800 cm® Ye TeraOhmXA 5 kV M13205

Fig. HVO01 Test layout for Insulation of Thermal Shirt to Relieve Body

Fig. HV02 Digital High Resistance Ohmmeter (TeraOhmXA 5 kV MI3205)
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Fig. HV01 VR Test layout for Insulation of Thermal Shirt to Relieve Body
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Fig. HV02 Digital High Resistance Oh
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High Voltage Engineering Laboratory

Electrical Engineering Department
RMUTT

Faculty of Engincering Rangsit —~ Nakhonnayok Rd.
Rajamangala University Klong 6, Thanyaburi
of Technology Thanvabar Pathumthani 12110

Tel. 02549 3420
Fax. 0 2549 1422

TEST REPORT

On

Insulation of Thermal Shirt to Relieve Body
(Dry Test)

of

Department of Textile Engineering RMUTT

SR. Mo HVL-RMUTT-0192022 Thas tet report 1 vabd only for the specimen under tested Page | of 6
and oot be reproduced except m fall,
without weitton appeoval of Hagh Voltage Laboratary, RMUTT
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Description of the test object assigned by manufacturer

Insulation of Thermal Shirt to Relieve Body

The specimens to be tested were the middle layer of the shirt, the electric wire with
silicone rubber insulation and the herbal pressed cloth. This part, the workpiece
consists of 2 main parts, namely the back of the upper piece. The waist piece below
which are sewn together. The white top fabric is virane fabric. The bottom fabric is
black thin flannel. The middle layer of the fabric is sewn together with the electric wire
with silicone rubber insulation.
The upper piece: 48 x 15 cm
The waist piece below: 51 x 16 cm

Applied standard: ASTM D257 and Manufacturer’s specification
Manufacturer: Department of Textile Engineering RMUTT
List of the tests
1. Volume Resistivity
Description of tests Standard and clause Test Method
DC resistance of Insulation Material ASTM D257 VR
Test Items
Voltage Test (Vdc) 500
Time (Secound) 60
Temperature (°C) 2343
Atmospheric pressure (hPa) 1008.0 1
Relative humidity (%) 50 £3
Sample Dimension (cm?) approximately 800 (50 x 16)
Electrode Dimension (cm?) 16 (4x 4)
Counter weight (kg) 2
Insulation Tester (Model) TeraOhmXA 5 kV MI 3205 ]
mmis test report is valid only for the specimen under tested Page 4 ol 6
and not be reproduced except in full,

without written approval of High Voltage Laboratory, RMUTT
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Test results
1. Volume Resistivity
Test procedure

At the first step, 1 samples were conditioned in an environmental humidity chamber at 23 °C
£3 °C with 50 % #3% RH for a duration of 40 hours. At the end of the conditioning, the volume
resistance of each sample was measured by applying 500 Vdc for a duration of 60 secounds. The test
circuit was assembled as in Fig. HVOI.

Resistance measurements were made by Digital High Resistance Ohmmeter (TeraOhmXA
3 kV MI3205) as shown in Fig. HV02, rating at 5 kV-dc, 0.12 MQ up to 10 TQ range, which had an
accuracy of + 5 % (3 digits reading). The result shown as in the table 1.1

1.1 _Volume Resistivity for Insulation of Thermal Shirt to Relieve Body

Sample Voltage Thickness | Volume Resistance Measured | Volume Resistivity
No. (Vde) (em) (ohm) (ohm-cm)
1 500 0.048 80.7 x 10° 26.90 x 1072
2 500 0.048 53.1x10° 17.70 x 107
3 500 0.048 67.5 x 10° 22.50 x 10"
4 500 0.048 74.9 x 10° 2497 x 1072
5 500 0.048 53.0x 10° 17.67 x 1012
Min. 53.0x10° 17.67 x 102
Max. 80.8 x 10° 26.90 x 10"
Ave, 65.84 x 10° 21.95 x 10"
2
Volume Resistivity (Ohm-cm) = E!cctrodc.Area ) x Volume Resistance measured (ohm)
SampleThickness (cm)
Electrode Area = 16 cm®
* Refer to Fig. HV01-02

Test result:
The test results show that all specimens under test could have average volume resistivity
(Electrode 16 em?) more than 1 TQ-cm at 500 Vde.

Remarks: The samples were returned to the submitter after the test for further evaluation.
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Test circuits

Insulation Floor

Specimen 800 em?® )

Counter weight 2 kg |
L)

Electrode 16 em®

U- . AV
Specimen 800 em? TeraOhmXA 5 kV MI3205

Fig. HV01 Test layout for Insulation of Thermal Shirt to Relieve Body

Fig. HV02 Digital High Resistance Ohmmeter (TeraOhmXA 5 KY M13205)
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Description of the test object assigned by manufacturer

Insulation of Thermal Shirt to Relieve Body
The specimens to be tested were the middle layer of the shirt, the electric wire with

silicone rubber insulation and the herbal pressed cloth. This part, the workpiece
consists of 2 main parts, namely the back of the upper piece. The waist piece below
which are sewn together. The white top fabric is virane fabric. The bottom fabric is
black thin flannel. The middle layer of the fabric is sewn together with the electric wire

with silicone rubber insulation.

The upper piece: 48 x 15 cm

The waist piece below: 51 x 16 cm

Applied standard:
Manufacturer:

List of the tests
1. Volume Resistivity

ASTM D257 and Manufacturer’s specification
Department of Textile Engineering RMUTT

Description of tests

Standard and clause

Test Method

DC resistance of Insulation Material ASTM D257
Test Items
Voltage Test (Vdc) 500
Time (Secound) 60
Temperature (°C) 23 43
Atmospheric pressure (hPa) 1008.0
Relative humidity (%) 5043
Sample Dimension (cm?) approximately 800 (50 x 16)
Electrode Dimension (cm?) 16(4x4)
Counter weight (kg) 2
Insulation Tester (Model) TeraOhmXA 5 kV M1 3205 B
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Test results
1. Volume Resistivity
Test procedure

At the first step, | samples were conditioned in an environmental humidity chamber at 23 °C
+3 °C with 50 % +3% RH for a duration of 40 hours. At the end of the conditioning, the volume
resistance of each sample was measured by applying 500 Vdc for a duration of 60 secounds (a wet
cloth shall be placed between the anode electrod and the insulation of thermal shirt). The test
circuit was assembled as in Fig. HVOI.

Resistance measurements were made by Digital High Resistance Ohmmeter (TeraOhm XA
5 kV MI3205) as shown in Fig. HV02, rating at 5 kV-de, 0.12 MQ up to 10 TQ range, which had an
accuracy of = 5 % (3 digits reading). The result shown as in the table 1.1

1.1_Volume Resistivity for Insulation of Thermal Shirt to Relieve Body

Sample Voltage Thickness | Volume Resistance Measured | Volume Resistivity
No. (Vde) (cm) (ohm) (ohm-¢m)
1 500 0.048 39.1 x 10° 13.03 x 10"
2 500 0.048 253x 10° 8.43 x 107
3 500 0.048 31.3x 10° 10.43 x 10"
4 500 0.048 28.3x 10° 9.43 x 10"
5 500 0.048 29.2 x 10° 9.73 x 10"
Min. 25.3x10° 8.43 x 1012
Max, 39.1 x 10° 13.03 x 102
Ave, 30.61 x 10° 10.21 x 10'?
2
Volume Resistivity (Ohm-cm) = Elcctrodc.Area g x Volume Resistance measured (ohm)
SampleThickness (¢cm)
Electrode Area = 16 cm?
* Refer to Fig. HV01-02

Test result:

The test results show that all specimens under test could have average volume resistivity
(Electrode 16 ¢cm?) more than 1 TQ-cm at 500 Vde.

Remarks: The samples were returned to the submitter after the test for further evaluation.
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Test circuits

Insulation Floor

t o
’

Electrode 16 cm®> U+ U-

Specimen 800 cm? TeraOhmXA 5 kV MI13205

Fig. HVO01 VR Test layout for Insulation of Thermal Shirt to Relieve Body

uuuﬁm'mﬁualﬂ
WHUANU lWs a1 1

Fig. HV02 Digital High Resistance Ohmmeter (TeraOhm XA SkV M13205)
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