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8 304 : audRvenduleludulzsaiithunisusuaninsaeiznaadl (Properties of pineapple-leaf fibers
after chemical treatments)
fifiu : 33390 ARSaTIN
Fo3a1s : Bulletin of Applied Sciences Ui 7 adudl 7 Famau 2561

9 304 : N3AnYIUTII Sio, seauTRliveuthuesdidy TEOS-SI0, -OTES uunswan (Study of SIO,
Contents in Hydrophobic TEOS-SIO -OTES Film on Glass Panels)
Jilew : audld siugann, Lwyana WYsasuaeeg, 1510500 wiues waznilug azuzan
Fo915873 : Bulletin of Applied Sciences Ui 7 atiufl 7 Femau 2561

10 309 : MsfnmanEingauveunaiin GC-MS Ty wmada IDMS Tun1susnansuauuleiluy
wazaRusluNIEABUIIYINTEIMNS (Optimization study of GC-MS and IDMS technique for seperation
of benzophenone and its derivatives from food packaging paper)
diy : nilagvio uauasdss
Fo915673 : Bulletin of Applied Sciences Ui 7 atiufl 7 Femau 2561

11 304 : MInsaeuauldldveiinadeudsinamandion Tasdlen nzi Wwaudt
LLazﬁﬂLﬁaﬁazmaﬁnﬂﬂﬂ%usmé’umé‘ﬂﬂé’ﬂ%’ﬁﬁy (Method validation for determination of released
cadmium, chromium, lead, molybdenum and nickel from stainless steel cookware)

Jiu : a2enua wdasrye, 3n3la KIS, Fsnssa 1sun wasyITUNS Waned
Fo3613 : Bulletin of Applied Sciences Ui 7 adudl 7 Famaun 2561
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19

20

304 : mamUsnaashulasilusiunlemaialamesesuuuddainlasulnns il (Quantitative
analysis of nitrite in blood-red bird's nest by high-performance liquid chromatography)
Juou : 1l Sesdvg, Tnns vuraY uagIsunyaY sIANSTIM

Fo3619 : Bulletin of Applied Sciences Ui 7 atudl 7 Famau 2561 wii 89 - 94

309 : MaBrengmafiuinuHeemesanlnensmslianuvuunuthag (Shelf-life extension of foi thong
by using sweeteners)

A\leu : vilug Sunsuszans, Jayden uanawd, adnn P, ST LA wazansven FuTaun
Fo215873 : Bulletin of Applied Sciences Ui 7 atiufl 7 Femau 2561

304 : MaWmwaaunndeifieanUiinaludeulundndusiguiiadisasuussndnSurioumuien
(Development of salt substitute for reduction of sodium in ready to eat mushroom soup and snack foods)
fifloy : 2530 anssaunng uazdundane sadnies

Fo113615 : Bulletin of Applied Sciences Tl 7 atiufl 7 dumau 2561

Fo4 : maaauamihiuddmsummensmslagldansatnanauulng (Developing the quality
of palm oil with herbal extracts)

Jilsw : Uy 38ned wazdumsane BARNAES

Fo915673 : Bulletin of Applied Sciences U7t 7 atufl 7 Fenau 2561

309 : MInBALKUIIATT U MIUMINAGUANIMURBNITRATLTuTInsHeAwINdDN (Production of
environmental friendly standard rubber sheet for abrasion testing)

Huleu : sudian glisuidey, o3an souduns uavdseialy ugy

Fo3619 : Bulletin of Applied Sciences Ui 7 atufl 7 Famau 2561

v
a 4o

LiI’N MIduATIERaNIYI NN dURuarouSEB uUNs Ul Col Mg AL O

4,
a a Y a a

2
Juleu : Wy SnAuay, anSauns qlndue, an Wusauusu wagdsdn 3 AeRnfudn
3972159815 : Bulletin of Applied Sciences Ul 7 atiuil 7 &swiAu 2561

hO)N

1399 : NSHRIUAENLNNAIUNISHANE NS UNBR AN NTEAWTIRDNTTH
Jideu : 301306 alsius wavasial Wi
PBI15615 : NTEASNTUAINYIAEANTUSAS TN 66 aUUN 206 unsIAN 2561

L. e

1504 : wAalulagnsvrdnudsieenseauaaiulsenaunts OTOP Audme
wwau 4301l inrsinuy, Wndysd neses wazeNIna mnawam
F9215815 : NAsNTUANemERIUSAS I 66 atufl 206 unsAL 2561

1399 : wialulaBisesiiatumsiinengnisiiuinevwdnsiueionns
§ilsy : afiug1 Bunsusedns uazading gum
Y589 : NIAINTUINYINANTUINIT TN 66 atuN 206 UnTIAN 2561
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21 15984 : n1snnvdeuAUldlivesiinaaeunesianlenluaiseniie
Jilsu : u1sn wivueassa
919619 : NTAINININGIMERTUTNS TN 66 aTUN 207 Wawn1Aw 2561

22 394 : nansENUVINTAUaRITouRaUsEAVE N YR RAS e iBEnmseiing (Vibration Effect on Electronic
Balance Performance)
Jiliy : Isedy 13u10s wazwnsdanisd Sufies
Fo915873 : MIEINIWINGIAERSUINS U 66 atuil 207 NGUAIAY 2561

23 1399 1 Selua WWSAUNSTTUNIRNDNTRUAFUNINE
Jlleu : 3350 wiusil

LT 1
'
-

Y3815 : NIAINIUINGINANTUINIT TN 66 aTUN 207 NewnIAN 2561

24 1399 : MyNawnduledninanaunuleaasauiuaw I ingAulAn U sURHEAN SEA WinaNTIY
fleu : q39 wasund waransd Wdngues
919619 : MTAINININGIMIEARTUINIS TN 66 aTUN 207 wawn1Aw 2561

25 1399 1 NFYNTLAUAINANTAYARINTATUNITATUANAMNINUIUTINAMEUIATFILAING :

HLBY : 15509ING LANNMI9Y
Y3819 1 NIAINIUINYINANTUINIT TN 66 aUUN 207 NewnIAN 2561

L. e

26 13594 : NsvhaulurealAvRNsNIvENsIelag19Uaany
Jlsu : Ul aseila

[

Y3819 : YnansaulaensuawailiingNewsletter on Chemical Safety Ul 23 atud 2

27 1394 : NMsdTIRAUARTIA TR fURNS AT e wesvhnuluiesufiinsildansindvesszmalne
§leu : Vlan e, drsuns Inyadwily, etfunaly dnueiStyaysnt, dnnnad Wendn wazaianua lwnnldsvyn
¥9715613 : NI LRI Eansmaluladuazdindouivenisseu;

2) UNAMUNRNUNIUINTAITIVINITIEAVUIUIYIR 31U 13 UNANY

n Yaunay - Jideu

1 309 Energy saving in sintering of porcelain stoneware tile manufacturing by using recycled glass
and pottery stone as substitute materials
Q’L%Uu : Lada Punsukumtana

#2919815 : Case Studies in Thermal Engineering 11 (2018)

2 394 : Water Quality Assessment of the Rain Enhancement Program in Thailand
B:J:L%u : Amornpon Changsuphan
9215815 : 98th American Meteorological Society Annual Meeting (Poster presentation)
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304 ; Catalytic Oxidation of Volatile Organic Compounds by 13X Zeolite Coated with nZnO in
Presence of UV and Ozone at High Bed Temperature.

Iﬂ'lﬁﬂu : Amornpon Changsuphan

%a']ﬁmi : Water, Air, & Soil Pollution journal

399 Survey of Benzophenones Residues Contaminated in Food Packaging Paper in Bangkok,
Thailand.using GC-MS and Isotope Dilution Mass Techniques (proceeding)

I;:{L%Em : Neungrutai Saesaengseerung

¥2215815 : Pure and Applied Chemistry International Conference (PACCON 2018) [PACCON proceeding]

304 : The development of polypyrrole composites for wastewater treatment application
Eﬁlﬁﬂu : Aopeau Imvittaya
497198015 : Pure and Applied Chemistry International Conference (PACCON 2018) [PACCON proceeding]

304 : Effects of Type and Amount of Additives in Polypyrrole Composites On Metal Adsorption and
Chemical Oxygen Demand Reduction

Q’Lﬁ&lu : Aopeau Imvittaya

Fo915615 : International Polymer Conference of Thailand (PCT-8) 2018 Proceeding

304 : Influence of water absorption on flexural properties for CFRP with additional nano rubber particles
EE'L"?JEJ‘N : Jariyavadee Sirichantra, Woraphong Janetanakit
49713613 : The First Material Research Society of Thailand Interational Conference (MRS Thailand 2017)

1389 : Fiber reinforced polymer crossmars: a new dimension in communication cables management

Q’L%Elu : Jariyavadee Sirichantra, Woraphong Janetanakit

¥22319615 : NBTC Journal 2017

304 ; Physical Aspects for Elastic-Viscous Transition and Velocity Jump near Glass Transition Region
in Fracture of Rubbers (the first half); Detailed Aspects of the Elastic-Viscous Transition Phenomenon
Accompanied with Stick-slip Motion and Velocity Jump

Q’ﬁiau : Kartpan Sakulkaew

Fonsans : Nippon Gomu-Kyokaishi(Journal of the Society of Rubber and Technology, JAPAN)

Fos: Migration of N-Nitrosamines and N-Nitrosatable substance from rubber product: Effects of
extraction media

EEL"TJEJ‘L! : Orawan Pinprayoon, Wanusnun Mae

F9915815 : The International Rubber Conference 2018 (IRC 2018)
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11 1394 : The Modification of Yaw Sensor for Length Standard Calibration System
E:J:L?Jﬁlu : Wanchai Chinchusak
¥9215815 : 17th International Conference on Control, Automation and Systems (ICCAS 2017), 2017

12 304 : Development of salted egg powder product
ﬁﬁiau : Jiraporn Burakorn, Pran Pinthong, Panuwat Dangsungnoen, Montakan Aimkaew and Grianggrai Nakages
#2919813 : The 20th Food Innovation Asia Conference 2018 (FIAC 2018 ) Creative Food for Future
and Sustainability 14-16 June 2018, Bitec, Bangkok, Thailand
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3 U tnnfulsgmdldumsgunas e fiinisildns
$UTRINNTUINIANENTUTNIT AlATUNIIRTIaYTEIIY
flaenndoInuLmsgIU ISO/IEC 17025:2017

4.3 1 9mmsUseu 2018 APLAC/PAC Joint
Annual Meetings seninefufi 4-9 dguieu 2561
o Ussinadilu Fsonmadnsansslunded Iuandey
Joya wananuAnLiy wassiuawRlunginaeideninue
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Body CEOs Briefing on ISO/IEC 17011:2017 lofuii 2
funen 2561 @ assassienlusBnnsdifudsea
TuadsillgRamuarwiunduasuandfougumossemin
FusvnaeafumsUsuasuderivue ISO/IEC 17011:2017
demeveslsiuififitesiunsiusesssuunuios foRims
sataiaunszuun st iunuusesiesUf iRl
msanliviuaiouazaonadosiudefmusiiudsundas
fana1 nelu Transition period 3 U Ao Aelul 2563

4.5 smmsuseam The 34" Meeting of ASEAN
Consultative Committee for Standardization and Quality
Working Group 2 (ACCSQ WG2) seninafudi 5-7 funay
2561 o avusiguadsdsmnmadisussyaluneld
laagennusiusislunsufuiRnuiiunssusesssuuay
Tugfimeendeuliduldluiiamadesduldiinnuiuay
Uszaunsalannisuaniudsudeyaseninamiseuses
TEUUNUTRI NI LeNENealIUARINIYRINTUING1ANEnNS
vimafleusslomilumssiiunusely sausks axdimsatg
Hulesiideulagutoyaiferiuianssumaaeumiud iy
el URnsvesusazsema wazdnvimeidoudsein
fuszdiuvesendo elismimilunguussmaaninedeu
dmsulfusnilunaesneUssne

5. asiluaunBnasdnnsseninelssma
5.1 International Commission on Glass (ICG)
nsAnemansUsMsiainsduauBnues International
Commission on Glass (ICG) Rausi®) n.a. 2549 wazlddu
AMEYIN9IU (Technical Committee) Tua1u Chemical
Durability and Glass Analysis LiiesaanihAanssumageu
AMNTIUILAIUS BUTBUNATEYI N 8l UR N3 Y
audnuunmniedaifiodduleuyssna 2561 finns
il sl
5.1.1 W15unsUseun1suTERuInnng
WIURFIULA (ICG Annual Meeting 2017) sewine’uil
23-25 ganAx 2560 oy a1571504559 37 Laelauanananuide
309 The Effect of Zirconium and Lithium on Crystallization
of Glass-ceramics in Soda-lime silicate System wa31n
AanssuneaauANTIUIGY SWTHINITUTIINwaERAUTY
Aeafumnelulasfldanusuia CO2 emission wag NOx 99
gnamnssuLAUA e guna Tneldsuteiausuus
Aduusglen Feamnsahuniannndiess/ e uias
Welalusuan

NSUdNYIFANEASUSNNS
Department of Science Service

5.1.2 hsaumsUseew ICG-TC02 Chemical
Durability and Analysis S eTuil 19-20 wwney 2561
a aniusaisisasgeesuillagladnsiuaniuianssuiu
MEUTBIAIUSENA TIAUATIASIEV/MAFOU Laz
WawnnAdelidufisensuluuunia imﬁgacgl,mumaq
NSUINEIANEATUINT Lakannauidde swudssry uag
afUY Mufidemauiuned vilildsudoiaueuus iy
Usglowt] FeanansatihanimunanAesz/ vedeu wagduld
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5.1.3 1W139un15UsEYNN15UsEYIvINTg
WIWRFUL (ICG Annual Meeting 2018) sewinguil
22-27 fugneu 2561 o UszimadUu Taslduanmaanuide
YeINTUIMEFENTUINIS 3 Badldu 1. Solgel synthesis
of a phosphate-based glass using an organic acid
2. Applied the standard method to indicate and improve
the weathering resistance in Soda-lime silicate glass
3. Transparent hydrophobic of TEOS/OTES hybrid material
by sol-gel processing

3 Souduwamanmsliasinsiselud
auuszann 2561 $3uUseyu Technical Committee (TC)
09 - Energy Efficiency LLazaﬁﬂsmﬁ’uﬁﬁmmwmmma
Renfuanuzmsiagmallainslindamilugrannssuwi
lildsudoauewusiiluusslovd Faaunsathaniaun
MAATTiageU waveise Snidaldduiuianssuiu
mhgnuassema ililaniseensulussauununma

M5Uszyn Technical Committee (TC) 02 NMFUNALDHANWITY
wuuUnan sl ans1snusEnsi o Useinaguu
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5.2 ASIA-PACIFIC METROLOGY PROGRAMME
(APMP) n3uivienenansuinis dn1snasunisliuiniseiu
M3in uagnsaeufisuinnIgiun1sin ndesdedn wax
indesiioinermandliieduaiuuaratuaulnniuause
FunsinvesiesUfiRnmaaen/aouifieuiasniaiguas
wnau lnglauszaiuanusiudeniadginisiuniieany
mnmeluszmanazasana Tnefiianssunmsauiuny
othastaifios dsludeutszanm 2561 Snsiniuau il
5.2.1 19n15Usen The 33rd APMP
General Assembly and Related Meetings 2017
seyinedudl 25-29 waedneu 2560 o ans1sAISERUAY
iieRnnumuimhiuinnsanuiumadanisia
wagmsaeuLisy meduilewanmaiansiniioduasy
ANAIN50TUNITUYITUVRINIAYAFINNTTULALAT
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6. M3 TUNITUNITIVINTTLAVUIUYIR
6.1 HunuvewisaUfuAn1snaaeuniug1awag
wanSnsieansuIne1mansuinis  asauduivsinandl/
N3INNTINNT WeTamfinnsannsdaiiannssiu was
SuRanssuiiisadestuenaasadndnsianddudiusig 9
fuunumniosselilestdituyszann 2561 Smsdiiiusm
il
6.1.1 Lﬁ?hi'auﬂﬁﬂimgmmzﬂisuﬂ'lﬁmmﬁ
FrugnaseduuLInd Adedl 65 1SO/TC 45 Rubber and
Rubber Products) senineiudl 23-27 patau 2560
 Uszimmanigenimilnsldasnandodefudieimysy
grelutsemadug Adhmuszguanussmaandndne
amdnuaivosssmaliiduiafinandneamsuas
Fo9dug MirdomasnaundnfuinasgusEiuaInad
#0AARBINUNIANITHENKAZAIAUINNT (MosUfuRnIg) ves
Uszine
6.12 TNsUTEY Intemational Rubber
Conference 2018 (IRC 2018) swine¥uil 3-6 fiugnau 2561
u avvusspuniadelagliuandeunnuiuaraiaeiee
fufiiertoaidluniady megpamnssy AResILYAAINg
PNAAMSANY waztinitefiieadesnuensanysemadun
Mdgammsduaun wagliduiiidniunsmeunsanids
wazAfiun lensuingrmansuinisliiiauenanuidy
\eRfuriuaziiaueraiuuwnd (Conference paper &

Oral presentation)
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6.2 viealfuRinisneaeuiuiansIINIALaY
dle nsuineimansuinis detmuidneninnismeaaey
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n1swcuul Color ID Labeling
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nagnsnisaalaundaiHaasusulu
auMA
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TAsvNMIsgns=Quwaantun OTOP tu 10
dvrdatdHU1g (Big Rock)

04

MSWuUZanIUaIISaRaVUUANS
nadauwaantun SMEs THOAtuNIW
MuUIasYIu

05

LdSuunNsSvHEVUHUAMSNIAROEHNSSY
Qdg ISO/IEC17025 : 2017

06

weauuis:uunisisSgusooulad argns
yseuinisiseguswiudadonuy (Social
Media)

07

WaIUIHaNgasANdUSUNISASIDaDU
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O
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10
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J1sdULIVWIST

11
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u:wypAdudasAudoudadou

12
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DE1VASDUAQUSIINAOATUNUINNFQ
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13

ud0nssUIaqnIvNIsuUwne

14

dnssANsnSwensing : AngMwWUINAaU
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15
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16
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TgSumswamndunaluladis osnswaundnde
FounsuluguuuududiieliiAnndndasiluifiamise
Wananangu iz sunayisviailaedinsendnuaiveinisme
uardounTunuUALANTingudminflogly menmeiteds
Wivdnmndsnihevedledounsiuuiusuisnnsme sauda
deningaulimunzauiunmsdudndudnisusuaniningud
wazweluladmsvendeuiieliiinainate Judnsioat
ﬁgﬂﬁmuﬂé’%’ummﬁwLﬁmﬁﬂummmLﬁ@lﬁ%’umimwam
weluladd

NSUdNYIAEASUSNNS
Department of Science Service

2. nguduvilnalng
I§sumaianisdeondsssumafivainuats uay
fananeiomes ilvianfasiihmeaunsaainayania
ID Labeling
Tnodsssuad dounaeniudfidedidnvesingiu
MnsssuwAfildlunisdouduiueg fuanimuandeuvinly

faun15UIUTRNSsy  Color P RLRL

msdeulundasl (wiagass) Tednunndeiuldiuegiv
anmaiienniAvadidazdaian Wealsannsaldmalulad
LaziAs 89l 9T NEIAIEns uINITIITIATIZY kA IMUA

weAnde Wiy Ysssmnguinueilnlve

s1gvuUsNU 2561 |
ANNUAL REPORT 2018 091



Amasgunsdanlilauinsgiusazaiunsasua1ved
goNUTUFMIEUNIIMENMENS MRS IENna Loy CIELAB
e Hunter LAB fagvhlminideviSengugnianuisadiuun
wnasiindnlaindniusana nlandndluunasUlnusiuds
annsathandiusady color id Saufu N5 AR Code
Tuamnfiannsavili@oaunsoaoundufundeiinnuay
NIYUIUNISHAR Lﬁaa%’wmmL%aﬁuIﬁLLrim:U%Iﬂﬂ’jﬂﬁ%uﬁw
GU’PNLLﬁmﬂLLWﬂ'd‘ﬁlN?ﬂmiﬂEJG]NéJUL‘ﬂUﬂﬁa%N%aﬂ'WLﬁmaﬂﬁd
§98101509818AA1NVONE AT UT AUAT TLendnwal
Usedaudnmanils Tnemanguilsznaunislasunmseusy
dreveawmaluladianardlouil 5 fweu 2561 Wedud
ruandawalineands ity Ysssunguihuahllng
@suseTa “azfadvesusiuiu’ Gﬁqﬁmimagmédm%mﬁam%w
S¥INeUTENA (B9ANTITUMTY) 1B SACICT Usednl 2562
nwiougevennadny wdananinigluay “1 nedssy
BNANYAIUVIALNN” 5811319 31 UNTIAN - 3 NS 2562

s
aaaa

U AUUTEYULYIAFIAR kU eduauuAzassnu
"Hlvadand" auuuuIngilygnaiuvesusuiiuei
PP wa I ) | P o YY) a
NUUTINANUTUNIBUBIIUIUNIT 200 UUDINRINTUHY
AHANUIAALAUT LTA DU WA AN UL AN T AUAL AL
AADANUEN

JRF—— ' wrnaat i B

092 | s1gvuUs:NU 2561
ANNUAL REPORT 2018

1 a 1o A vy o oA
GUQQ‘V]'Nﬂr]iG]@maﬂu%ﬂ'ﬁgﬂaUﬂrﬁWlﬂﬁUﬂmLﬁafﬂ,‘lﬂﬂiﬂﬂrﬁ

Color ID Labeling tiiaifinyadinelvedsssuvid uag
nswausnfeneiledounsiusssusalmiuidudlne

Website : www.thaicolorid.com %38 Application : Colorid

Useleiitldu

1. JusgneunisiisuesRauImainemaniuay
wiAlulad ilviansnvodhauinannsoatearifedy
men1sthuinnssu Color ID Labeling Iﬂi%%dﬁéﬂizﬂaumi
Iauszlevisan 138 nqu 9713 960 518

2. ARSI VRINA U UTENBUNITLATUNINTFIY
Lﬂuﬁaam%’ﬂuizé’ugﬁmﬂLLazmﬂa

3. fUsENaUNTAINSaWHGR e neds TR
Alfunnsgunazannsoaeunduld

4. FUsENOUMIANNTANAUINTFUIUNSHARFNEUA
eflennnsrununsuaninihedounsauuus A

5. fuszneumsiiselaiiumdatisulasenisiann
Color ID Labeling LﬁaLﬁugamﬁmdmﬁﬁismﬁ uay
nswauindenededounsiusssuvd i duingudlng
1NN 50% YNATITEU



2. AYASSUMKUIgJUAMILLAzNadouaa1QtkuA

AUs:nauN1s MeldlasvMisiwunagnsmsaala

UAdSIHNYYUBUIUNIDTNIA

21MWS  dusais
UndnenAanssiuneynIswLAy
duninatuladyusu

Jagtuduam OTOP ﬁmammﬂgﬁﬂmfmﬁaqauﬁuaq
Ingtuldfuaruaulannguilaaenislulssmna uas
faUszInA JVMIEUSZNaUNTIeNvRguuu Wagilsenaunis
oTop Wemueauladesnmsmaaiiiusnniy wenannsivan
audlstaunwldnnsgudanuaonsodedulon fedy
NN9a3199ALAN SnANwal WagALLANANYDIALAIENU1T0
ma‘uauawﬁammé’aﬂmsmaaﬁﬁimﬁﬂLﬂu?ﬁﬁﬁzﬁwﬂu
dosmsmaalyiurausn OTOP léannt gl laBwa
TaongudaaSuyarifiuuazmsnann IFdaiufnnuddy
gasdadeiiazasrslonananisnann ddidunislasanis
Wiunagvnisnaiauiiavigurulugiane dsegneld
TnssmsdaaiunaluladuaziudnenmUsznounis
Fawiagusu lnedlTngUszasAgadunisinuiedninug
LAZLATHNAUNT OUVDIR UTENOUNITI AN YUY
uazgUszneuns OTOP fildsunswamndneainain
nsuIneIAansuINIskaskandaaninuninliuinsgiu
Felulasamsiluvsianssueenifu 2 dwfle WrsuRenssu
Fwiheduduaznaaeunaiaiiiailunsdasdud OToP
wazasinsveusulundndusivesiusenounis T2l
Tayad I UNRNAUA WAL UTIY I AN TanUALDS
ANA BIN1TVBINAALAZAT19LON1EN19N 15T Ul
aunnsaly

Tnssmasiisnagvsmsnanauiiaviagelugiinie
¥asiiuiidrsradnenimvesdusznaunisnguitimng
iielilaruszneunisfiddneaimdniauAanssudiviing
duAuaznagounain T 5 gilaa ey 33 nay
wiseenidun@nfsiussinvensuaziaosia S 1 16 nau
wanfuriszinvasulnslaldewns 1 9 nau wanda)
UssLandiaziA3 o ussnIeg 119 6 nax uazARS
Uszinnvadld vesusedunnuss 31u7u 2 nay

amsasiiundrradnenmguszneunis

Tutuil 2 wqwnew 2561 neuAvermansuinig
Ifiladalasenisuazdadusuniionsimuiesdaug
yashunagnsmsmaauiguszneuns iewioumnm3on
wiUsznaumsnaudmunediuiu 33 ﬂfjmﬁ%mﬁﬁ’m
AanssuimuisuaznagaunaIndunl tasluaudineins
§18 sav1gymrasunag s n1smataussensluiide
“nmInanesulal” uaviite “oenwuuussyindiodials
Tilaulanain” ﬂmﬁgﬂmﬂﬁﬁﬂﬂ?ﬂﬂﬂL%QgﬂiﬂaD:J:L“?ilmﬁlﬂﬁy,
NIATUNITN AN NS N9 LageNULUUUTIIA I
Faffuszneumsldimdndasiunliinesnuuuiinggi
WelviiUSnwuugiidfiuda Tnsutmassnnuewdn s
nnsdunubaasunalssduainuianelaluningiy
Tnefimsananidess 9 fie iemmsusseeivsylon
sonsthluimwinsaniugsia nstisuanusanudila
WiuBuannsduaun uaznistiauaideufoanisiiliiaa
AnuiAuila wuluszneunisiianuianelalagsiy
Tusgdtusnnilan (wihuSesas 56.35 %)

i

AMABUAfLlATINITUAEN RN LRENSHRNDIARIN
NAUNAYNSNITRAIALAEUTENOUNTS

s1gvuUsNU 2561 |
ANNUAL REPORT 2018 093



Tufuil 3 - 7 wuana 2561 nsuAneEERSUINTg
ladnnsiUnaufanssudmulewasNngaunaInduA1 OTOP
a AUgN13A1 LA weaa (INdng) AeliwwiAnn1sdneu
OTOP Chic - Art - Craft - Food 2018 lagilfusznaunis
nduithmanests 33 ngu mRnsIURenaT amelua
fAanssunIshans Aanssuauasunisueniee] wazldsu
anwaulandemdavunazfyanaialuidusiuiuinn
ImEJmaamiaamﬁmmsﬁ’ﬂizﬂaumsﬁaammmwﬁa?;u
2,161,963 UM §s@udn OTOP flvefd 5 Sufuusnunain
fusenauns dall nduvefniudiosthurvi Santagiiusnd
JamRaguvundumesindiavilanuszend Smiavuestadig
nANLLTNEATNTUILNG Finumansnd nguvern
w0 iggnTaluy - g Jminnuestiang wasusdnual
uulng ININazIBNNI

MRS UANURINsIITINgLa nAdaURaInEuA1 OTOP
f AUINISAN LALA Uead (AANT)

094 | s1gvuUs:NU 2561
ANNUAL REPORT 2018

qUHGSaﬂ31U§ - % it it thie Pretry packaging
uns.cnu'l'an ou

- — —

le s =5 —

AwdsUszuduiuslunsIafanssuI M eLazNaERUAaIa

AsunaUsziiuauianelave o 1Y
AINTTUTIMUEEUAT OTOP UaznadauAaIn LagiaIseu
Mndsne 9 TenuranfusiThiandasming (Product)
frunsadsasunsvienieluemy (Promotion) suanIwd
MY (Place) wassuAeansihudns ming
(Price) wudUszneumsiianuiiesnalalagsiluseduin
(wihiuSesay 43.9%)

drunnsiuraUsdiuauianele vewUsenauns
Tumsihswfanssunsagousain Inefiansanainussle
NMFINNANTIN N3a519ele m‘aﬁﬂmﬁmmiﬁlﬁmﬂ
MsduNwINlgase nsasslenianiegsia nsasenissu
ugsfuilna anufinnsdaey uazlunmsmnsdafanssu
mMIneFURMIALUAWINGY WudEsEnaumsiiauianela
Taesauilusziuanniign (wiriuSesay 44.44%)

fuszneumsanunsathesdmmiildanmsinsz
LAEtAUBLUL UL T api LU En Suei A
wazasassdndnSusilmdliyadifntu ieadsdnmnm
anusolumsutsturesfUszneums saiausznaums
ansaladidudliidigrainuazainanelaainnisda
Aanssudmhedumuagnagounan



3. lasuMsgns:aunwaantun OTOP tu 10 YvHIQ
lUNHU1® (Big Rock) uovnsudngmMaasusnis

Sudcuu shdasad
WoudemsauninAtuladgusu

nsuAnemansusnislaaniuanulasinisenseau
OTOP Tu 10 Fswinilmune (Big Rock) leA Saninusigesaou
PN WU FEUN WATILL SMNATIEY NMWELS UTUE Wit e
wazdnmil Tudufn OTOP Usennkansiaeiin wasnansioum
auulnsitlslvomns lneshunalnmsdiiunuvesiheam
melunsensdivenmaniuasmalulad Ussnsy wasanidu
nsfnwluiiud ilesiufuian OTOP yatiunsdaasy
{usznauns OTOP Tinanauiidinaunn Wisuseavsnm
Menan dustumsaanuiiunmsssgndliinenmans
walulad uazuinnssy (mu) nMssaNaugidaavie s
anslnrnuansaliguszneunis OTOP dAnuianune
fimunaayarfiswazensyiuannmaudlnldnasgu
aumnudesiliuignan iuaiaseldazannsoinm
AuNNTInvesUsErvulunAdIL WaLATYERagIUTIN
vosUsmnaliduudedaty

nsaduslasanisd Lﬁ@lﬁ@ﬂi:ﬂaumi OTOP
Tu 10 Fawriadhuung lesunsiauifnenmeunse Ul
n1snanukazensEAuAMAIMKENA e OTOP lideunin
1,000 ngu lneidudusznounis OTOP lasuuselea
nnsianlitosnin 15000 57 Whuaeaudisa
n1simuIkazensEAuNandug idannIn Yrewiteym
Ifeehatiugusssu Ailunuaenndosiurmudesnsvesuo
TnonsaAnenmanduinisldsiduanuetseiies el

1. A5INU“UNNIIUINGaT1913N Bnszaugiiaia”
Tu 10 it wnne
delifudemndldmuiugusznaunis OTOP lufiud
Wunsnseiuanuaulaluanuddgredinermansuay
walulad wazafiennuiaudila elfiinnnnundou
Fgldiselenitivenmans walulabuazuinnssy (w.)
TWldifieniswmuinisussneueTnuasn1smssinn wansu
W Usenaunis OTOP AanIsHAILIAnEAINLAZLA U
anannsalumsuteiy afiosenimuiiiingu OTOP
Whurdaddalunisimu OTOP sghweiedsbuse

AMIALIUUNTUINGFERSUSASTINAUEINTWIY
IneFansharmaluladuiausenaing IUNNngsEINg
a51901%N ensEAuiinim 9 a3 loun

adel 1 oy Sanimnu semdne udl 20 - 21 wwnew 2561
it 2 FandauFsug sewinedudl 7 - 8 nqunie 2561
adsil 3 o fwdadiunaiady  Yudl 15 - 16 Tquigu 2561
¥l 4 a1 Swdaunsus Hufl 23 - 24 nIngnAu 2561
Al 5 o Yaniousgesaeu Ul 2 - 3 AaneAw 2561
adedl 6 o Faniaenn Sufi 9 - 10 Awnaw 2561
adedl 7 o Sanindeunn Sufl 15 - 16 Aweu 2561
s 8 Fainn1waEus Sufi 22 - 23 Aamaw 2561
adedl 9 o Yaninus1Ena Sufl 29 - 30 Aanaw 2561

LY

@Ansuiuianintnnidl)

2. MsAnUTINEie iU IMendeiAsev1eTugiina Atiue
Tasensenszau OTOP lu 10 dwdadwune

wnInendeesevielugiinig 9w 9w leun
UNINEFEALLlAETITINARAUWY UNINEEUNIWEUT
UNNINY1FEI1VAYRAIARG UN1INYIEI1VAQanauns
WMINBNFE519AauaTI¥eHl W InendesviguIsud
WINEFEI1TAYTodn WINIdEIANEaT waz
wnmesaeswigeran Ineliaanuiuindennasauiuiie
dleTuil 21 nguaiay 2561 fveuansdudunulagns
InRINTTUANY UTZnaumnaY

2.1 nsiuadipsuazAndenngugusznaunis OTOP
whsailasans lneUssanumbsnuiifondos 1wy ditinanu
gnannssudndn dlnauiannyuvudmin duinau
assaguiandn Wesrunndeyauazimuanguidmang
ffeundendeinssumalladivldinnsdrsatymuay
rusesmvaInglming waeldkniFennguiseneun1s OTOP
Usslnnansnusie wagnansnsiasulnsililsems viie
wan AT sznvBuTlaUR e U S AN ARSI
$numh 1,000 ndu seantisimsUssduuesiamsinemm

s1gvuUsU 2561 |
ANNUAL REPORT 2018 095



ANUNTUVRINGURUTENOUNNT OTOP FUAMAINHEN 0
YuruUTENNAR TN wognanSusiaulnaililvens
feud19run s waglimuinvidesdunnngu
FUsznaunns OTOP fiihiailassnss srusmdeyauums
mimuuazudlatigm suidoyarnudesnisTaggunsal
TagRuvesnauiUsznaunis OTOP Aldsunmsdnidenidngau
Tasen157 e siamnszUIuNSHAN 1iisUsEAnsaw
Tunsudn

2.2 mM3thenanasfaNuiiuineirans malulad
wazudanssy WinguEUsznaunts OTOP MIULWININIT
uilatlymiltinssiuraesadussuy Weimndnonm
VDINGUEUTENOUNT OTOP UIHhn NGRSO Lagnansio
ayulwsilildenmns yududaeusu/areneamalulad
auuwvansudladamilafinssusaegraduszuy
AT ERAR oA sT UL THER MSAIUAY
ANAMYBINENTIIAETLATIEINAGOUAUAIUMIZAY
YOIARLIATTIUNEAT U NOULAENAINTNAUT PABAIY
nsliuInsndednii etaundneaiwnguidivuned
W133lATINTg

23 mMIUszauLAYARENGUINGILAY AATIEVIA I
(Case Success) umsussidiuiazindennguiseneuns
OTOP Afluwiltududingy wagdnsieinnaau (Case

Success)

2.4 M5AATIRLATUsTIRIULUANIINSRRILNAB [
suAnvasnguUsznaun1s OTOP #isidnenw Fadu
mfimezﬁLLazﬂizLﬁuﬁﬂamwmaqﬂdmLﬂ’mmsﬁﬁﬁau
1A59N115 NERAILASUNISHAILT LarIANITIEULLINIG
mawauluetamvesnguihminefiinnlasinis ey
Joyadmiumhenulunsiauisely lneiegduuunaln
TunsusmsIansvedngy sunfionsveneranTRALITe
usiagnAuNAN AN LazuumneievenveneraluaBnduY
luwsaznay

2.5 daasunsiaudneainngususenauns
OTOP lngatvayusiuian aunsal uazingiv Tiunngu
Fusznouns OTOP iteldlumsiimunnszuiunsnanuas
Windszansainluniswdn suisduaiunismanelings
Wwedwinlidesnitfevar 80 venguduszneuns
OTOP fifduilasenis saisssdavhidudenivanisideus
TngaanuniseuannsimuesrruiiikinguEUsenauns
OTOP UssLnvkdnsnsich uagnanfnmiasulnsilaliens

096 | s1gvulsoU 2561
ANNUAL REPORT 2018

2.6 MINAUUITTRANeIWANEFuAURERRITLaE
ATIAMANABINTTVDINAN IneatiuayLLaIMIUTIYS N
dnsududn OTOP Ussunnnansinuaien uagnansinsayulng
filafldemns TuAgusznouns OTOP fidhsaslassnns
diesnnlifenunmessdndasiuazduaiunisairslena
yamseaalidud OTOP vesfUszneunsiiindaulasins

Oe@@®~—~ &~ !
a .’mfmm:‘gﬂn‘m'
* ‘hooausuiBoUnuninis 8

e | s
2 .__WSHHI'IIII‘IJJB:IHSBOIII.'I‘i]l'l‘IU )

Msanenanmalulagnisdendnwavdme

\. -_’r‘,

—
' s
1 L el we:Augiima T

da0ousuBoUfunnis 9 -

dnevenmaluladudndusiaygulnsililyenms



3. msaneneamalulagndauld Hiuasediwesinsunases
doutiosdiu (aun.) a¥1901Tn snszauniinna Tu 10 dwda
Wvisng
Tnewelulagnsouldifeatunsnanansnsesadumdn
wazndmadsansosinfionsgulnauazuilng agaaely
Ussanuuanansandnansnsesaiimanuaviaiesnseaildies
Tustedunui Tdddunuilneusnda foannsmdngns
“msuanLeseInsenseuiieldlunsy U sNARKER ST
OTOP” itedhemenmeluladliiusetne aun. uazan1tu
msaneluii ieasirtesnsenihdeuildannsiineusy
UAnddlugumudmiunaninseuiiasenauazaendouinig
Iituusznounts OTOP ihluldlunszuiunisudnuay
Usgpmuiluldlugury suiidduaiuliosdnsunases
drutesdiu wavdevunisAnulufiuiiliaunsavenena

nsandunulagaiieliifininginsseauviesiuluyusu
iietenenwmaluladdnquauy selume

NSUINYIANIASUSNS
Department of Science Service

lufioudsmau 2561 laandusuaieneamalulad
nMsnanaiesnsenisewiieldlunsyurunisnannan ot
OTOP Ngusng 9 leiu

1. BUAEBALNG WAT DUAMANVEEA .UM 2.AELS
11U 30 YUY

2. aun.lnea o.Uselaude 2.U3508 $1u9u 7 guv

3. aun. NAoY 0. UTUUNG FUATWLN T1UIU 3 YuTY

4. DUALIA B.8881U13 2.81U1RTY MU 20 Y

5. Me1asmMALATIUNALNTEY 2.91U19L938Y TUIU
1 aodun1sfne

v v
o

Wadl dununisagnenan1sanduauiiaa1evmen
weluladnsuaniedesnsoniseuiieldlunsyuiunisuan
wanfust OTOP Tudwiafivielvinsounquita 10 Fawin
Whvane shuhuussanadiSannsulovneguianiinnudidy
funisnszateseled Tenia wazausTadsagramndioy
MU LATYERRTERUTIUTINTUYLYY N1sasEn ML Indey
'17fLé'yaé”lm&Jﬁiaﬂﬁﬁ’lqiﬁaﬁwﬁmﬂﬁﬂﬁzwqumﬁumm
FusnvesmumaeNan duasunistuiedeuiauiUssimne
faeinerrans walulad wazuinnssy i oliugaduls

Tuniilan

s1gvIuUsoU 2561 |
ANNUAL REPORT 2018 097



4. msIwWudanduauisatoodiudnisnaaau
Waaneun SMEs tHoAtuNWAOIULUNAsTIUaINa

s@ins pavnsailudna
Un3Ng1mMaassiunaymswiAy
dunusSHIsua:SUsovRoVUAUAaNS

Msvisdnruanansalunsutsiuresfsznouns
FamiavuIanakazIUInge (SMEs) WenINATHAILI
sumssEn gunsal 1eFesing uazwaluladudn msnsiaaey
fusesnunmauddudnadeifanudidydenisudedu
n19M15A1 HesUFURNTRLAFUNTUTRIMIAILNTaNY
UMY ISO/IEC 17025 Uan9ieN1IATINADUAMNINEUAT
Istoenaiiuszavsnw fleugndes Wuivensulusziuanna
N13AIVANAMAINVBINITHEALAZNTUTUUTIAUN MY DY
Fufnedaiiuseavsnm adsnsiilaliunduslaa Wums
dinlTenavnegsiaveslnanaud SMEs Tisveudnlie
nanneluLazs1aUsEImNe

nsaiunudinuInseassusesiesUjunng
Taandulasinisasuadidnenimiesujuinismeasy
wARfouel SMEs TilaunwaLmsgIuaIna ilewan
WU RN ALASUNNSSUTOIMINLRSEI ISO/IEC 17025
nnsduLudalasinsiasuasednen niesuuanas
nadeuNdniugl SMEs TAllaanInmuLInsgINaIna
Slotuil 28 nuaus 2561 leUsswndius dr5rauay
FTudeyavieljiinng SMEs UssiliuaamSedlunsdnri
FEUUMRIURURN1IMNLNSFIU ISO/IEC 17025 Tngiiansan
Mnulsnneuazmsatiuayuesiuims yaains Ledesile
a0l waglddadongusznaunis SMEs Aiflanumion
1w 41 51 Wsunseusiliauisumsdavissuy
nsUImsnuiesUfuinsuasduivnisiifeadesiu
nnaaeu Tuginfeuliviaudiafeulguisy 2561 31U
9 ndngns Lawn derimun ISO/IEC 17025 msdaviienans
mudarinnua ISO/IEC 17025 n15UseiuamAnN1IIAdaU

098 | s1gvIulsoU 2561
ANNUAL REPORT 2018

wazkuQiaIuAN MsnaaeuANildliveiinmIUsauem
AulikiueuveINITIn NsnTIRRnI UM NAEluEaDA
FnsuNTiAsIginadey AudeunaulaveIn1sin Lay
ANINTITEOU MIUFDU uazasuiisuAseiietn Tnefinnsdn
ousumdngmsay 2 s Tusaradedfidrumssuansny
40 AU MNHUITTNBUNITIINIUY 20 MBI

v
o

Sﬂm"l,éw’ﬁ@Lﬁaﬂ;ﬁﬂszﬂaumsﬁw’fﬁumiaum U
15 578 fifaundousdudunis 1wl 2561 Sumusnw
Tun1sdavissuy ﬁamsﬁauwﬂmiizw@mmw wazuuzi
asandunulumuusmsiarawivins nediid gl
fUsenaums SMEs Buveumsuseseuannsariosfjin
ANINAEOU MU ISO/IEC 17025 #od1unuInsiazsuses
Ve URNT nsivenmansuins Sunulidesndt 10 518

UssTondldsu : fuszneunis SMEs fimnud
Aule asenlindenudfiyveanisnsivaeulazaAIUAY
AuNNEERSuI wagldsuniswandneniniesujuiinig
TAlASUN3TUTRWNULIRTEIU ISO/IEC 17025 INM503I9aeu
wAZAUANAMNINNENSIEWAT SMEs Tuldnanisvaaeu
fignsies Undede uaziduiseusu



5. l@suunsvHoVUHUANSNIAOaIHNSSUQDE

ISO/IEC 17025 : 2017

dunsaud dsasswing
dunusKisua:SusovRoVUAUANIS

AARRAIMNIIUTAMUEIAAUNTIATAUIRTD4
Uszing Zatlaquiufimsudedi LAz IS TeYALANL RN
fauspsnsluBeeunasgruduiiigs Jomuaveuassa
Addnlumsdseenludsuszmand loun qanndudi
Aldidulmuninsgiu wazdommunveuszineg i1
M3ATIRAB AN MALAIBIMSNAMTIAGeUTLTe e ld
NnvesUfRnsifianuamsanaasgiuainaidui
goususzminaUssimmilmananuiulaluguninuie
wmsgIuTesdud iy daunisdaaiuvesufifinsnia
guannssulidnsdniszuuuimsnuaunntazlasy
nsvensuiadudeduiy

A lununsingimansuing Inedinuinng
warfusosiesfians umiedusesssuvanuiaiy
VLU SURATEUAINLIATT 30 wiinss vy R
MIATTIULRINR w2551 Snthiiddnlunisdaedy
AMaINIsaesUJuAn1snaasulilasunissuses
ANNENNSAviRIUFURNIINULIMSEIUENE ISO/IEC 17025
Fatlagtumasguatuildinsusudsy version 1y
ISO/IEC 17025: 2017 Farmunialuindaganuasn
vawiRslfUiRn1snaaeuuaziesujuinisasuiiiey d1iine
JalgdndununasuunsaiosufjURinisme ISO/IEC 17025
version 2017 WuAvesufuRnsluniagnamingsu iileais
auinlslutorvusatilmiluduifufuuasdoudas
ddny Tnslanngitenisujiinisdenuidsauarlenia
esmsliesUfiRnsUImsemdssTinatomsfLiuny
yaswesUfiAnns ilethludiuusamsuImsnuvesiios
UftRnsldegedeiios sautsnuddyuenisuseiy
AunmanIMagey AvaelrviesufiRnsiulaluaanim
YoIAUAVTINENSIILG

Tuil 24 fugrey 2561 UFUNL 09 w@uwNsWiBsUfURN1IAE
ISO/IEC 17025 version 2017
 gnenIngmaniniawile Jwmindesn

Ustleanditld : furfesufifinisvessemeaninsa
thenw3 anuidlafildsuindniszuunmstimsaunanm
Indulumumnesgiuana Aansseniuilulseweiay
iaUszma liAamnudeiulusanismageu

s1gvIuUsoNU 2561 |
ANNUAL REPORT 2018 099



6. WauuNs:uuMIsSLSgUSoaulal adgNIsYsauINS
1SouSWIudDavAU (Social Media)

UdWS LafAs1s1sa
Unds1nIsADUBILIEYNS
SunwauunAngMwUNINgIMaaskovUiudanis

ddnimudngaminingimansvesdJunnig
AsuAnemansu3nsinsisdrunidslunsvauideau
AUINeIFansLarvalulad LarnoUaUBIAINADINIS
AuAsygnakardruvesUseng lagnisimnvanansias
doasdmuiiiimsnunauazasieyalioglugUdenisa
LﬁaLﬁmﬁ'ﬂEJmWWqﬂmﬂioﬁ’m%mmmam%uazmaiu‘la@
VIUTELNA m:ﬂizﬂaums OTOP wazSMEs TiUszing
Tnensussgnaldivalulagiaviaunelumsliusnisiewns
mus viliiAneudeusieuasiiunnuazmnTIng §iFou
mmam%wﬁqmmiuazLLaﬂLﬂﬁlyuadﬁmmimuiwu
nsdan1snsiseuslenniy NNYNANLT NI LA
yniedesdiedemsasuaiios suiafumsduaiunisidous
aedtesvesnuludiay nenisldssuuuinisnmsseus
wuuesulatiduteseusuaiiou wasdefinousudidnvseding
Asamiiom sunvumsdauelvidenadesivuunves
Q’L%auLﬁuﬂﬁdﬁaaWSzaaulaﬁ LLammﬁaﬁauﬁﬁﬂiwwuﬁﬁq
laegnsazaan

v
o A o o o =

aildding asgnidndsnsidntansiteuivesisey
delilssums annsathlUliusslowiliess uilauuszano
2561 lefinsuiuusedoilnousudidnnsedndliisessy
MsBavigunuvUInYeImtnae (Responsive) fiumnsnaiiy
IfvinlfnsiFougruynunanvesuuugUnsalind eud
n1seenUszniallednsesuladniumalulagfieisian
(QR Code) suiimnszuunsdeuioaulaiinessanasgu
Tin can (XAPI) (e-Learning platform : Tin can (xAPI)
uenwilenNIASEIU SCORM Fillogia virlsianunsainay
MsFeuivesBeu evhmleszinnudesnisnsiEeus
voufjiFou tnneenuuudedidnvselnduazsuuuumsieus
Traenadesiumuadlavesiizou Ay fo annsabeus
SafumsysanMIkudedsay (Social Media) Tnegi3ou
annsadsudnuniisuii s usarunSsufifs
naulasumsdedsaulditu Hiuma Youtube Facebook
yhliinadousludomiaulaldifisdy povaussmadous
Tugn Thailand 4.0 idfsneuavavmniufissaeindude

100 | s1gvuUs:NU 2561
ANNUAL REPORT 2018

300 WL T c

o=

e NO
S IRV

Uselgsilasu : @u1503AsIEkazaanwUUFED
N13L38U3 aonAd o9 UAUABINITVDIR IS wavLiy

AnuazantumMadntansteus nsesulvigiseuseniseus



7. WQJUNHanNgasAnausuNIsQsI9anunIuQNCoDy
uovUolya (data validation) tus:uuAtuMW

Jnun uwsau
Un3nenmManssiunadmMswiAy
aunwauunAngMwUINSNgIMaaskavlguans

dunimuAnenimininemansvesdunnig
nneeansuinsiinisiadiundsdunswmunidany
AuINgImansuaznaAlulad uarnaUANBIAUABINTT
AuATEgNILazdIaNvesTEmna Tnen1sARMUINENans
Tineusueeuseliles leiingnmliyaanssmAvetmans
uazmealulaBuesusiva Sdlutagtiufimsudedumansings
vilvimhonusineg Sududesiszuunmunin wislildn
UINTFIUANA

NSATINEBUANILYNABIYRITRYA (data validation)
TussuuAnm Jusnuiledesdduiifanuddyeiwnn
Tuszuusaunn Wesandeyadudedhdydmiumsufiinu
#naq siiladeyauudusiinisansleuteyaiilignsos

agylAenademeagnsBaanisufunnu da iedesiu

mslateyefianann msldadeyatn uaiasnsouitymld
1nen15vi1 data validation Data validation {un1snsiain
Toyaidulumunasivesinguszasd Lﬂuﬁagaﬁmnmm
fifoens supoulunmsviihluiifesszymeasdeataaly
SOP (standard operating procedure) @31 Data verification
ﬁmmﬁﬁzyé’?@L.wiﬂﬁmwaamzﬁumﬁﬁ’uﬁﬂ record Wag
fensevaquluiadlednnsdsdreniovdnudeyaiuin
§9A99YINN15RTI9d@0U (parity verify) uileuduatiur
ﬁ’aﬁauwaﬁaga warluunensdiifinnsinendnuaiadly
wautuiinnis verify Jadrunfiunuimlunisnsiadeu

" o B B i o |71 —
L} R L 4 P o
1 o o i .----:' r_—lm
3 -y =a-| - .
e (=1 s
| - |
H |
= ] " e . ] ]
) L] Ly ur | [
_— 1= iWERE - EE - i (1] DT =
. o : i —ti
I .. | 7] 1Y Tl -
& — i= a T £ T =
L C . — i 1] AL} [=
- T Tih (i 3 ) ] ==
" i i Ty B W = =
* L~ . 1 E
g iz ———— =
B 3 Vi il E
“ C— e B & [ s ==
. = L= I =
a =
=] =
o
£ E
” -]
n Lt
_tu 3 Ll
= e | o I
£ 2 i ™
] s — » =
" =
= 5 Taba ol prine |
n f i o (PH i e B Lo b b B i (¥ i
N i = [l - r1- g T
" 2 i e - [ Lk Lo
» . [ LwE = . nam e
. . Py A% = I [ LTI
= ] [ = w 1 i ke
o I Tt nise ) H P vam
= i e e - 1 i |Bata
- [1] B Lide - i g o
- i aam apw sl it Lt R
al i) Bam a1 & i
u - |
i -
. - (e i ok g
= i AR ek g - e et |
= g e - .
a* W - Ty |-
- L Ty -

Useleguinlasu : anunsninseinageanwuun1snsiadeurugnsevesdays wavn1sUssandld data validation
Tunsufifan sumsladeyainiiinugndes Yndeis Le91ndn139TI988UANNYNABIYBITOLALIUT)

s1gvulsoNU 2561
ANNUAL REPORT 2018

| 101



8. MisdvlasunistaisaultnAagdna
wuutdawoldngavau Thailand 4.0

25AS1 uaviwlisosu
dn3nenAmaasgiuneymswiAy
dunHoauauazAUIaIsautnAINgIMAaasta:tnAtulag

1nAMULAT YA MR ImIamalulagansauine
LLazEULLUUGU@@M%’WEHﬂimiaumﬂﬁmﬁ'ammaﬂiﬂ Tt
anumsaillagtulatinsuinisansaumeasiiag Tuguuuuln
Tudnwaensdndauuuide fanmnsadndsldleelidedldie
liAansnsEIevesdaya 91T anui uazuinnssy
Wnnndsusuluaae wasdamisianuie ansi
TR essinulunshasaunaRaval 1A Ae
Usglewdlumuenee 919 dunsusuusnseuIunswen
ﬁﬁ]zﬁadﬁmsmamﬁuﬁwLLazU'%maﬁﬁ@mmw AOAAADY LAY
pssuAMuABsNsUUlnRRE YR Feaztananduny
ansavhselifiunnnty uavdeiuusyansamluns
udstulesoly

nTuINeIAaniuing lnedinveayniazeue
asaumaIemansuazialulad S?fdtﬂuﬂé’dmmiﬁm
Inemansuazinalulad darsialunisliusmsansaume
1013 MAnemanstazwalulad dulsuigluniseaun
sy e-library fausd 2560 Wlerduadsmnusiava
AAvEIansazvAlulaBueIUTEIve Lagdaunsing
asaumAliiAanisihdeyaluldustloviedadudriian
sovnaadiu FelddamudmunidafiRniaEes msaumea
Aviawuula 1ilesjsd Thailand 4.0 Tu Tneswinflednasu
wazatuayulitinnisiideayannuinuingremansuag
walulagiunaluladuuude TWdBuuwmalunistauwn
Fneniniadunsfinu Auat 3de wesiaungaamnga

TAnUstlovigean wasiileliAnnsanandornoseming
Aliusnsuwagdldansauna aaenauwilvilauuimslunis
YIUINITANNTINLDTENIN NTIMEIAENIUTNIT Auunas
UimsansaumadiAnemaniuazvalladou Tumsiam
sULuunslsiuinsiiaenndesmsaiuauieanisves
fupfuuinstiiuanniy

nsdudueadouil 17 nsngeu 2561 din
veayakarAudatsaunaIngimans uazinalulad
nafnemaniuing Wennudianns Bes asaumenava
wuuln Liesjsg Thailand 4.0 o Fesuszaugfiviuns du 6
omsanuAnuIATURTR nsuinereansusnis laeiienn
Tuduuwn Winmseululsefiuientu Bic data wae
nai Ul iRelhiAnUsslovtgean sausie dnnsiiaue
Aenfurinuennddadiady wazsidudmsunmsniou
wioudduadenuddia MnInensEnsanana laun
5A.A3.8A39A 431l InANEIMINTIUAIENTIIAINTA
NATIVINAY WREITYa ARTULY Innsuvsndauvatygn
wazwgen lagias MNdENNUTRILNSFUIaATYEA tnene
Tuanudununs leinhenueSeteaudussaunuasime
Ivrmansiazinaluladvio AUl 91U 4 MUY A
nsunsngdumelaa nsuduasugnanssy d1dnau
Wunemansiasmalulaunid wardiinauuinngsy

LAIYNR

102 | s1gvIuUsNU 2561
ANNUAL REPORT 2018



dinusmsuassusesiesufuninis uwasdrtiniaun
Ananmeininenmansesluins nsudngrmansuinig
Iisudntimssansihiaueansaumaeoulall wavUsvanduniug
Unseineg TuAgunsmauldsunsu falailadigom
UL 91UU 259 AU Usznaume 1t dhvenmans
tiuadl dmihiiesufiRng dnimnsdaunnden 919158
ussaning uazdndunsneufiamed eanniasy vy
waraNtumMIAne BnnsUssdunanisindims wuh
fiinsamduuung aunsathanadildsulsegndlilunis
Wawnuewsemnnulieglusedu wn (fevay 83.20)
AawsaglalunisiideyaasaumaldldiiiAnusslovl
ogluszdunniian (fovar 84.48) uazfianufiawele
Tunmsasensindunun eglusyiuanniign (Sosas 87.80)

NSUdNYIAMEASUSNNS
Department of Science Service

Uslanifilasu VIR 3mduNu anansaidiia
asaumnmineranswaswnalulad wazihansaunaldly
UsslowdldednaiiussavinmBaay Sanunseudndaning
dAyvesinuglugaRdviadonsiuuesdng uwaslauuimg
Tun1sysaNIsANMUNS TR TENINNTNINGIManTUINNT
Fuunasusmsansaumasuineansuasmaluladsu
1umiﬁ<§um§ﬂqumﬂﬁu%miﬁaamﬁaqmaﬁ’umm
ﬁaqmwméma%’uu%mnﬁumn%u

b o
NTET. .

s1gvulsoNU 2561 |
ANNUAL REPORT 2018 103



Library)

9. ahunHDauQua:AUgaIsaulnAINgIMaasua:
inAlulad gns:auanistdurovayadldayd (Green

oun a:LmMwoyg
ussausnyUAuans
dunHoayaua:AugaisautnAINgImMaasta:inAtulag

ddnveayaLazAug A TAULNAINYIAENT UaY
wialulad (av.) nsudneremaniuins [Wuunasuinisuay
dgueasunsldansauwmeninenmans mealuladuaswinnssy
MElATEUUUIMINTNUAMAMN 1SO 9001 Faudslianudfiy
sonseyinundanunardanaden meoulovie “an. iy
Wosaundidyaniysivairesnududalunisivinis
Frudnermans maluladuasuinnssy idnaninmiy
umsgIuaIng tleasenaruiewalagegaunglduinas”
nanusjiulumsuimsdansiesayaitelilinnsgiu
viosayadilafiennundanunazdunnden Jsldmmun
Whvneglunsiamuiemudnenmlunisuinsinns
wavUimsansaumesnuineeans walulatuazduanies
UM IATANUT I TUUVEIUTNTANTAUNA 18U NTTIY
WuniAe3orreanusudeonisiginisaiunisimun
viosaypdiden MsfaussuUasaumALAzLIAT oY 8LilD
nssuldninensansaumanuinemansuazimalulad
vasguduszanunuamsiinamuinermansuazimalulad
(fih.) silifleiAnnsuaniUAsumsaumanas uimaniug
asaumasuAngmans maluladuazdunnden laons
duaduaud mnudlauagmsademunsendndiaun
yaansnelulazE UM SNIUM ST TIARaE AN SUAeY
iiesnsziuesayadiioagnsdumitsaudunuusiy
MsUImsdansmseyinindsnunasauandon il 2561
drinmeaya lasndunuauiumaiauisayndiden
Tnefuanssndunudsd

104 | s1gvIuUsNU 2561
ANNUAL REPORT 2018

<

UFuusslaseadreinugiuneatunmenasinalulagniduy
finsnudaanasy
A uNSUS VU DVFmIRuNuRFd e lnodaasy

LAY
o

Twsagmhenumeludinveayn nudansuldsedes
91A5 dmnyaienu (Green Zone) uazuaiushesiugliiianunsa
Arduitniseunszanrisnuansalunisgaduasueu
lpgenlen wingauiuglionniAvessandlng auasnwidie
fluunagud wladuadliiies 1y fufufoun dudzend
vty waene veud iasuiTeulunazurduli In1sdayy
Uy yuAU1s Uity 1 ermsvoaye

Pl o o,

==
3T OF SCENCE speyic

Green Zone

audnunnensuazndsnuliiauselovigen
NEnAULLINIINITEY NN Az A suind ey
AuUleU1BY0INIUINIANENITUINIT SudsativayuLag
sussArudeUsE@ITLS sheq Fonissasedliiyaanns
Aoy waglTUTNSYiRsALA NTUEMUIVNSURUR




Bosnasgrumsnmsannislindsan Tud anmsli T
whitdnSuliemiicly lifaevomnsastossune sused
THulaununstuastudien annislénszaudaenisi
nsgauiludmhiFendusnldlul Tidesmansioansinu
lodailifie latd Swa wade dauenaiseiionisineu
wuunesuildlunsufinulussuugruteyadidnnselind
nsdaUssenEsEUY e-meeting Vi 11T 2561 dntihstodsn”
aansnaAMINTEATARINMSIvenasUsENeUT By
n1sUszaule 100 Wesidud duasunisuenasy laglwd
NMIARLENVYY Gﬁ’nﬁmﬁfﬂ%zLLazﬁuﬁﬂ%’aaﬂamamiﬁ’mLLsm
ﬂ'auﬁﬂﬂf&’mmmﬂmng%wgmqﬂwaLLazswmunﬂﬂ%ﬂ
fifinsusvn Dalmangiudiglduinsuasviniidan
sl Yaliuazuednowilos uaz 1 v, Aeudnay
wazasennuianuilafugUusneumsTisuiunsluenans
Viosdaya 1Y USENIANMNEEeIN USENIamMIIAIuAINL
Uaense Tiiiiumslimensdosivuleuieniseysnumasm
uazdaundon dnasuuazvhanudilasuiiainani
nsgviindumseyindaunaden fuwithusasiduihinm
ANUUaeAsY

Iansvedenazuainwatradussuu

Tedudunsiaen fuazens lsiu Wos iWeuuatide
GRETGH ﬂi’qu%" SIDIANUNLINDADUEIFINT VDAL
awmwﬁmaimmqmmw?aLmé’au neswdnsnsaUlnauaz
LAdlsouan ﬂiu‘iwmmam%ﬁmﬁ Lﬁammi’mmmwmmmav
WaE319 Fawan15ns293n wmwmummmmmﬁmmmwum
LLau‘vnmimamwuwmumaaaamqamLaua squadinns
mmmLLazmmmﬂmwaaagmﬂummﬂaamqmmaamu
ﬁmﬁmmilﬁammuL?ﬂmsluﬁadauﬁ

NSUdNYIAMEASUSNNS
Department of Science Service

mMnsvinAuauazAmuareaslunuiuing

JANINTNYINTANTAUNAGIUNITOUTNENFIULAL
Faundeuliiisanasdanisliuing

Joviiuledviesadiovesdinveayns ey
FoWNuHELNIANLS Josa Y1aswarianssumumseusng
wE LAz ALINdoN Tfmamsiiiunuvesaypddeives
dninoaun= sl 2561 dinveasne Sansaumaieiy
wasnuuazduanden luguuuundsde nisdodidnnsotind
gudeyaseulal waruNANNNTANINININGIMENTUINIG
st adoulsatuunasdeyavosiesauansudsasy
aunwasnnden duduiesayelueiounsvieayndiden
filyusnisUszanal 9,000 18

Auled Hesayndiled vesdinveayn

s1gvulsoNU 2561 |
ANNUAL REPORT 2018 105



dusRuunumvssypannsiiidauieadedlunisdiiivaiy
VENGHUGRER

Sadamnuzvinnuiauiesauafife Usedd 2561
Wierdnfuuumsusiliussginguszasd Taglddniu
Aanssudedl

' v

dayaansidnTuneusy “nsiRNEnTIY Iy
viosanndiden WoTuil 29-30 uns1An 2561  driinvessn
unTInednERsAans e limuuuImnannsI9UsHiiu
Viesaynd e inuvaninaeinisnsIauseliulasfinuiga
nsAluuRsEe Al vasdinveayn unInesy
\nuATAERT IR 91uUSUUTIN AT U U TR
Hosaundiyvesdriinveauns wiouiadismdannmsal
nsnsIlseduviesayad e vesdinuaaynnais
an1vumalulagnszasuina 1id1AuNn1Isa1IansEUs
dleuil 18 funau 2560

FnfnwigeuuaziBenvuriesayndifervemedays
LazAdsnnumTinendouiiog menvnematen e tuil 31
unsIAN 2561 Liloaemnunseniinliyaains an. wag
WIBNAUNT BN N1TVDTUTBININTT U BsaY LT 80
IpgvidayaLarAiInIuNg UnTinendeyding Weuammanen
Huviesapiiinisuinsiiduinsivaanaden waglidnig
anuiiiaenadesiuuleuismssyinindsnunazduinden
RNRE

FumsnsUssiiuviosayndide?

JnRanssuuaniUdsuiious Kick Off viesayndiden
Bosmawmunviosane@den Wotuil 27 nuawiud 2561
lnglasuifesAanauriila Sudeu nIudLATUAMAIN
AWIndol NIENTIMSNEINISISLMALarAwIndoy il
arufiieatuuumensdiiiunuiesayndiden nouvs
Walenaliuaainsdrinveayn lﬁLLaﬂLﬂﬁsuL§au§Lu
Aanssusnam

106 | s1gvIuUsNU 2561
ANNUAL REPORT 2018

Jofanssn 58 eduaiauafiedniiufiuiniuay
fuidtnanuliarenuaziusmdouieuiosetsoiios
Toglimnitiunslunng Yrseiuanfvesduniuasinnanssy
¥auazen (Big Cleaning Day) o tuii 26 NYAAL 2561
desjilyiyrannslumhenuiinnuansed arusaudle
Tunthenu anuiivhauazenn WussdeuFoudes ads
ussemAnazdanadosluaauiivhauiidaugiunisiia
Usgansnmnagarasadelunsufifnu sufisdeans
LAZTUTIA IR SUUSNSUAzYANIasasn Usendalin
Usgndatn uasUsendandnenns duaduuaglvianiug
TnefnUssmendeuemuituiling aednddniifsmiu

fan39u Big Cleaning Day

Aanssu D.LY ilaheldlaies duasuymainsnielu
dniinvoaya WiEdnnmirfanwidefisinduinldusslond
i dhenwanainilildudanvhilusaulddulifeld
anuAsuazadaiufididrluiosaun seddadunisadng
Anunsevtinuazlsadumalaunganldusmviesayalunis
ausnundanuuazduindon

nsdudsauazasisanunszutniauniseysnenasnu
wazdauandeu
Wisyuu3nsansaumadunnsey Y ndanuLay
Aunden w vTnmiufiuimsdu 1 Wennuasmnligld
Uimaihfsansaumnaiuasnadonliie iy




LUUINITANTAUMARI USRS NENATULAE AL ING Y

Aunssunmsvsshusveddann tanwdeiisannszany
NEONUNLAL AUASARLNEIANE I TUINNNTE AT LIH LN
TusuauuagInemans Usedusednt 2561 Sudinuviend
11-13 uns1Ay 2561 dadinuazienvuldlininuauls
nsUseivsredliananmidetisannszaiumdsdenu
Tiiandu aszndldves naeddduinm wdesdunszaiy
Fisoauth ludufanssudursamnaannsyaevidsdofum
Hudanssudaasulidnuaziensldnseminuasddsu
Tunrsannslandanuuazawindoud il nuasie vy
Tanuadlauansnnusilariazannstindnuuasdaanden
VarituuaslseSou

PuauuAEINEFans TuauTuhnuien® Usednd 2561

NSUdNYIFANEASUSNNS
Department of Science Service

Aanssuduasunsiseuiinemans waluladuay
danndeuglsaFouluymy o lsadouinunands (peana
wngiie) Fminnszuasaiegsen iesnseiilsaFoulummu
wszunsAsegseluunanssuiiuine mans walulad
Siefui 8 figuneu 2561 Tauysanmsiumhenuesets
AUY. LagniIBuATeYIeeEYndllel SIudnNanTy
Javansauma daviesann WinusAnermans yueying
wiuuazdsnndosluiesann Aanssuanuazdauenves
mshtherdauanivindanin uasidouimasyingdu
InefianzA3e19158 dniseu wasyssyvuluguudnTiuny
FuUNT 280 AU

fensuImsdanisiiduingfud wandouniu
wuavnensiaungnisiluiesayadides dinvedyawas
AugarsaumaIngrmansuazinalulad lngu1saian
Wusayusul Jalasimasnutuiindennadduanusiuie
maArmsiunmsiaeIetisfesayadiden e tui
29 1N1AN 2561 UABli1FUNIINTIRIUTHILAILNDTIvID SR
Ao 1letudl 21 fuengu 2561 Tagrunasin1snT9
Usnidiuldfunisiusenduiesaundifen duduiesayn
lamzuisTl 3 veaUsema TilFFunsuseaduviesayadiden

NIUANATUAMNNEIINAOUAEVIDABIAAINS

Uoqiudninveayn leenseaunmsluiesayndiden
warnsouumhsnuiuuuAUNSUSINSIANISMseusnY
wiuLarAuInden Lavjuiumiuayuiaminiseying
ndsuLardindeunuuleutsdawindouvesUssme
wasfiamanisiauegddusnely

s1gvIuUsU 2561 |
ANNUAL REPORT 2018 107



10. nMIswcuu1dsuUvidsiansatuwaanaun
JISOUYIVWIS)

Jsan nsvnsa
UndNg1mMaassiuneynIswiAy

Hfionﬁa uauaodsv
Undngimaasdiuneynis
NovlADATUNLA:NaOATUNQUINA
N1KAREIINI TR UAULAZE 19 DUA M AT U
sududosiinsdunseadluthensnsuitelfonsdusg
nsafildiduansduensivaneaiagiotu Wy nsanesiin
(formic acid) nsmezdfn (acetic acid) WJudu Tnansa
WostinfiZeniulpeihluinsauatis Wunseduvadimanyay
yianisiiduindosdldodisauysal uazlidmansgny
sodauandon SnvislidarsandnaiineliAne1snanine
WMTITENINSaTEMERRn iR L"ﬁmﬁﬂﬂﬂi@%ﬁﬂﬁﬁ@mﬂﬂiﬁﬂ%ﬁ
ymanflvunaEn Ae HCOOH ¥ilsanunsassvielddneg faiu
Tugrawnssuenansasinfedldnsaviind Tunssuiunawan
iesnlsifansnnddlugnanns Mlvansondnesannin
fildsnangs [1] wenannsemesinudniiamuinnsnezdanise
nsAT&N (CH3COOH) Faflunsmduviadituiuusiiiassadng
maaillugninsanesiinfanunsalfduansduensls s
nanwiiniindugu whednagnninsantesin snnd 1wh
wilifuiifeniiosnlumsieswiudeddnsaesdfinumn
AEN 3 i warlessegnatlumsIusuunIusean 4 Wi

uenannInBuridiaesaliadnafuuda Jagtunuh
finwpsnIrmaueTegeLinltnsngaiisn (sulphuric acid)
WIDNTANULHU %ﬂﬁqm‘lmaa%ﬁwmﬂﬁ Ao H2504 Tuns
Menuruniosnstou Sansadafinsnidunsauniisunsie
SnvazsilildiAndndnlugnunuvdosnsiey uaviinanu
m:umwﬂumqumLuaqmﬂm'ﬁ%al,WWﬂmJasﬂ,umq‘wwsn
Tranld daalinsuanonsdnensariaiies mmmmwmuaw
59190 [1] mmqmLmﬂmﬂiiwsaawumﬂ%mmamiﬁ
Tunsdumaens oraduldisnsfinsnaiadisegnnis
nSANDINNNTIN 5 1IN YEBLNEATATIELNTOLINLELTEIING
nianeiiinuaznsndaila3nld andeyareanisenaus
Uszwalune [2] vlamsrunanisdrsiansanesindiuiu
22 Freghe wuhildfies 1 sheghavituiidunsanenug

108 | s1gvIuUsoU 2561
ANNUAL REPORT 2018

fimuduiusesas 94 aswnuiszyluaan dudn 8 feg
Hunsaesinfiianududuliidulusmissyuuesiniaa
Wuduiesdesay 17.9 89 82.9 Wity anuedian 7 fetha
HunsadeiBniteuiuiuedluisiosas 36.2 51 99.7 Tne
UuaanITRdeynImsATulosuiivun wardsEien 5 seth
Junsanesinuauunadesnaslss nsadaiisnuauaades
aaelss wasfindedn 1 medraduunadeunaslsrdaue
ﬁﬁmmﬁuﬁugﬁﬁaaaz 36.8 Fa019vHlNEAINSIENULNS
Ananudlafislunsidonldanssuensls sagulufiud
menzTusendoaniovedngludfciuun (e 2559)
finanAnswieauNImALEUSY winuidinisidnsadasy
vilvgnamnalildnessunindesas 50 Fadunrndens
sonmdnvalvesUszmelnglugiug fesweenensiinanm [2)

mssiunuiingusrasdiielilasudelavomnse
lugnsdugnanisn lagneuaildusiuazniniusigulan
AsiAvemansu3nig Iednw Wamndsnsveaeuiiiowsn
YomaNnsanesin nsnesdin uavnsndnin lneddunauie

1. wanefimuzanlunsmuiuauassinues
nsanaumgwatla HPLC lagladnsndiuseninesiauag
At uvensaTineiu

aa

- NIANENSEUININIANDIANLALNIADLTAN
- nIARANTERINNIAnesinLaznIadailasn
- nIARANTERINNTanesin nsaTasnuLay
NINBLTFEN
2. MadaumUSunauazvineensalunandueians
SusnanTTeauTieman

3. ayuia



nauawallfoet ladaliusnamaaeumuiiauas
Usnauvesnsnluansduens aglds HPLC fusidou nanas
2560 wamsvageuiilddigliannsausduinvesnsaves
ansduensldegnagniessusrdsrasinnusiulavoanunsns
yaugslunMndngensegeiuss@nsam inyasns
ymauss eauloaunsafnsoaeuanufiuidulai
Inséwil 02 201 7227 %39 Blua jirasa@dss.go.th

LA389 HPLC

NSUdNYIANEASUSNNS
Department of Science Service

AB.
LA0MA3STA

naawasin 94

guuimsussvulasuusslevy laud nunsns
Y1IAIULN VUIBNUNIAUGULANTIMUILREA TS
FUYN LLazﬂfjmqmmmimm%mdwwmL‘ﬂuifmqau

LlONE1581994

[1] sy Vieung. M3eNsenenT. atudien visetind
23 panAu-Suna 2558. [paulatl] [§798s 20 wiwiew 2560).
Wrdslaain http://www.thainr.com/uploadfile/20160
115110920.pdf

2] msersursUssmalnamenunisiansanesin
laldnuamluensmnsiiud agusenidesnile. Inasyad,
loaulail] [01904 20 wweu 2560]. Widslaan http://
www.posttoday.com/biz/gov/491041

s1gvIuUsU 2561 |
ANNUAL REPORT 2018 109



11. TAsvNsavlasunus:NouMSs
WNAAU=WS1HUDAJUTASAUIvLQaDU

DUswa @grwgwsseu
UnN3Ng1MaassuncyumswiAs
NoVLADATUNLA:NaOAEUNUTNA
nsUgnugninvetnensnslugnedun Jwmin
aynsasns iy dulngllinandadunzninnatazinsoundy
wgnsmdwmatnan visawseudungninendadilsanu
wUsguilunedi dwdunendnundy finszuiuniswaniine
ThAmdeluduneuesmsuddubonsnivideivnatu
Foninnisaes (5UR 1) wiinesdunisudnluaiisey
Tugurudn 1 wiedazninunioy uiiudeiiisduy
FUSuaan (1nA7I1 1,000 ansaeiusada ulsynauns)
wazQnUaaassesalu Aaeswey a1uselas AReIAY)
AaBIAN uavwithaneudn Tnglaildsunmstnnegngnees
WANNZ AL ﬂ'@iﬁlﬁﬂﬂcymifwLﬂﬂLﬁﬂIumﬁuﬁéﬂmaﬁuwm
JNIRAYNIAIATIY ('gﬂﬁ 2)

110 | s1gvIuUsNU 2561
ANNUAL REPORT 2018

nguAmAWANINdeN nosallAnsiuagnAnsine
gulam NIUINEIANAATUINNT SAvanuNERINITTINda
ALNIAIATIY IHdaduieuddniievusledymi Sdé
fidunsfinu Heuaztanmaluladmstimindean
NEUIUNMTINENE 19T TR uTTUUELaY
sgn slrmshuznivdunssuumsidulingiu
duandon SusrthedudiuuasaivayuliAniasugiadiden
fifunsuazdsBusiely

dyunan1sAtunng

nauAmA AN navadliusiuaynan Sl
gulan I¥sudulasans Tnsuvseondufansausag feil

1. asiuiidrsnanmiymidesiusazniuinegng
uaznageuide

afeil 1 asiluitdnadesiu iWedmaaniunisel
Aunndoutesiu sunedummn Fminasmsasasu dofud
4 @A WA 2560

afeil 2 asiluiiiteiiumednaiideahia asitudl
wazfiushagneinde/diite utufl 6-7 nuasius wa. 2561
mﬂ@’ﬂisﬂaumﬂuﬁuﬁa"wmaé&wm WU 5 5798 WHANT
mmaaumﬂﬁ@qﬁﬁﬁamimjmmmﬁqmmé’amwudwﬁ’]ﬁq
NNTHTUENS19v18 A Tled (Biochemical Oxygen
Demand; BOD) &laf (Chemical Oxygen Demand; COD)
thifuuarlodiu (Oil and Grease) mammumuaawmm
(Total Suspended Solids; SS) Guaumazawmmwm
(Total Dissolved Solids; TDS) ag Mawdu (Total Kjeldahl
Nitrogen; TKN) LAUNQMINIAIFIUAINUTENIANTENTH
nIneINTsTIITIALazAndey T wa. 2559 09 fvun
11PIFIUAIVANNTTIFUIBUT 99111991 AA TINS5
1ANEAEUNTIN LavlunUsENauNITanaIvnTIx hailgslaid
wmsgIuisdmviamiaguruidlduiasgudangn
dmsulssnugeamnssulumaiUSeuiiou



ASIN 3 asuTanuUTENaUNISEITEY 9INN1TAd

v
a

flufindsil 2 Idnidendusznaumsthdondiadiduns
1A59N157 fie w1eu)a avordey Truaed 14 ny 3 fua
witodlyal Sunedumn Swiaamsasnsny warldasiiui
WlemSeuazifiushegnaidehnwmegeunstdaige
dleSudt 21 Tunau w2561 endeuazfiuinethaige

AhuageunsUIUnuLEY Wedui 21 Juneu w.e. 2561

2. donwaluladfivanzay 9anuUy wazvagau
UszdvBnmnistnindndessiuiesufding

ANNTANYIVBIANLYINNULATINIGY WuIumAlulad
msthtmidefunze FIANYN HUTLUU Wagauainydy
Ao nsenluty nsiinenia wasnisnses dieldmelulad
Fumnzan Fedunsoonuuy wasvadeuUsEaTBANSEUY
thiimhidesyduitosufoRms Tneliiidsnndusznounis
1hses (U7 3)

a

JUN 3 szuuddmidessauviesufURnnsuay
nnegeulsEanEAmMnTUITALEe

NSUdNYIAEASUSNNS
Department of Science Service

Mendansmnasuyszandnnszuutidadnde
seAuelurnisnudn duseansninnmstrdnilen alen
vowdsuruaesiun tuuarludy uasfiedy oy
Sowaz 97,91, 98, 100 way 72 mudeiu erSeuiivuiy
UINTFIUAINUTENIANTENTIINTNYINTTTTUY A U
dawndon wuheglunusiunmsgiufmvua

3. Uszguin3aiugd1519n 153 mInaynsaensy

dmugisemsimiaaynsainsiy Weduil 21
wauwa1AN WA 2561 LiemFedauuamnenisanduny
Tnssns= (§Ui 4)

JUN 4 hmuginsensdavinaynsaesu

4. senuuU daulasiesdiuitetrininiges nageu
53UV waznadeuUsEansatwnnsihUninge

AMYNSININAFDUUTEENS AN TEUUUIUATEAUTDY
UHUANS wagmsetawwInieansaniunisiuginsenis
Janinaynsaansuwdl anziinaulasinise ldeenuuy
sruutiminge Tnedaudasniesmuduiifiogud el
WlopnuUsndasiusulsyanauasitui wetinaevie
Tasinse Idasiuiiiiornulassasaudnsutvninde
dlotufl 23-26 nsngiaw na. 2561 Tnsutssesauseniiu
5 Jo Ao Uofl 1 snlasiy Ueit 2 Wwenendadt 1 Jeit 3
nsesegadte Uadt 4 Wienmanssii 2 wazdedt 5 Wnih
fithtnudrsevdesiisietnduinlden (Ui 5)
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wazihifunaylusiy otfifovaz 94, 98, 84 way 100 MuAWU
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lunauiunsguimue

5. fununsanag waznsiluldsslend

sruuthimbhideildannsdaulasesmutifugu
ATanUsENIs 30,000 UM wazdlAUNUAILIIUTIUIN
15,000 v Fadudunumsindeuszann 45,000 U
feituegfutiumns Tunissesiuinde uennidalifuny
Wandslunsiiuszuulwinilddmiuiiuene %asﬁuasviﬁ’u
vaduthifld uazszezinalumsifueinie

Hagtuszuuthiniidglivaseniusrutluving
anuUszneUMsYesiUTENBUNSTes (WByna avenlde
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12. NNSIKUSAISNAQdoUNaOATUNgIVDEIY
ASDUAQUSIgWAaATUNUINRgGatUUS:LINA

Arunan ss:ziou
Uan3ngmanssiuneygns
NDVIAQIAINSSY

mauﬂ?ﬁmuﬂamﬁaLﬁwéqﬂﬂismﬁlm 4.0 Uszmsudis
fio “n3U3ns” TRedeaudsuulasenn Traditional Services
visemsiuAvendefiluuindeuinAasinusnmstiufiinnuga
11JL?Jum'ﬁﬁ']L'%fawmmmgwuﬁwmLﬁ'm%aa Wodumssuses
wazfinsnsreaevliilinuddefsuaziuszdnsaon
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Ms¥UTe1 ISO/IEC 17025 Wlpassrmusiulanazanuiniede
IuiwaJ&mmami‘mmawaaﬁawﬁﬁﬁmiﬁguﬂ wonang
nsliuinmsmnaeuTinseunquynadniusionsdaudeiiy
dmsuguszneunisluninanamnssy Wanunsansivdey
il e3usesnmamaudiindnd uliiiulunuunsgiu
FrhunsuivenmansusnsIdaumenenyliusnsagey

o &

Tunnaendndugniidnanwlugamndse

Uymuazguassa Miuannguetsuazndnisiens
ffUsznoums SMEs Tugramnssuenanldusnismegeu
wazvefUSnuddrinmssiuiuinn Jayvudnusennsuil
vossznounsiensliifiviesufofnsiindedefiannsa
VAADUATUYNTIUNISAULNATTIUYBsaEHEN T 99N
swandndasionediduuianssuiindnoenuigaain
WesUfURn1snadeUsALHEnfUeIeURINTIINEMENS
Uims Snfeutmineinsyaraguniniuanadosilennaey
Jldfnunnpspusazdnnietesienaaeuluviesfins
Tansaudmsumsiiuimmeaeundndusiedviaseunqu
endnfuriliniian

LY

nnUszesA
e SN IVRAR UNER e RSO UARNS ENER S0
Tnlauniige

ANIALEUIIU

WoslURnsensuasnindadiens nsudnerans
UsN1S TRUSNSILATIERNARO UL LAY AR N g 819013
wesgulvewazansguanasiee laua wen., IS0, ASTM,
JIS, BS, EN uazansgiudueg fifin1s¥esve lnedidsons
veaeUTlFUMITUTEIMLINATEI ISO/IEC 17025 ATBUAGY
emmageusnniigelulszindlne Tunmuudansn
mmageuliaseungumuANieNISTaNEUTENOUNT
ﬁmmqLLaxmamﬁwﬁmﬂﬁlﬁumﬁqm Toun

- ngunAasasiersantensdu Tiun geosnams
nsunng (Qeflesneiildlunuien uazgeilosniildlunu
nalsavhly) geifessdmiuldluniaFounienediout
peftosneiiltlulsanugnamnssy gedesnsitldlulssau
anavnssuBianvsedndfisuningaih eshandinddmsu

'
o a

MANUDULBLTIUDY  AINNSI19N 1

- nRuNAnNUYIBTUdEINeua loun B1uen
warendhusadnseu erdeily ersyiusnsud wazendlese
AIN13199 2

- nqundadueiesldlusuiainssunioaldly
QAFINNTIN MALA AUNIURUUAINIAT aneniuandes
wuedmuriedn wHussTesERINY LHuseT U
wHUTAR LS eTenseRauNTn ukuBN it USenensyi
gaee13 BrsiudenseungUimdnar JUdnsa Weendldin
fuduanedt fuduamest ssmvaonu IR TERE
auMAYEA FIn3e7 3

- ngurERAninsBu TiuA seavninlu nalndlla
avgmeddadu N seaviuilsllsdy gnensdidn way

g195AB9 AINTSIN 4
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nauanfuTiensnitesdu ndndurienafiddglunguiifie galeens wazenhaiinddmsurhmieusaziveu

<

A19199 1 nshusnIsvaaeunquNandnaensaIntienady

REHLI UINTFIUNATDY

=

geilognanlglumiamsunng (medical glove)

qqﬁamqﬁ‘b’u‘lummﬁm (surgical glove) 18n. 538-2548 (ISO 10282:2002)
guflosnaflélunumsralsavinly (examination glove) wen. 1056 sl 1-2556 (ISO 11193-1:2008)
Uhinalushuiiainaingailesns (Aqueous extractable protein ASTM D5712, EN 455-3 Way 1SO 12243

content using The Modified Lowry Method)

Usmnaudsiinnidlugaiiosns ASTM D6124 wag 1SO 21171

(Residual powder on medical gloves)

gatlegsdmsultluaiizeunsegaiewiti (household glove) wan. 2476-2552 wag 1SO 20057
paslernsillélulsssugaanvingsu (industrial glove) wen. 2505-2533 uag ISO 14285
Q4ih (Finger Cots) wen. 2725-2559
Wosthainddmsurmaeu (Latex sponges for pillows) uan. 2741-2559
Woshauiinddmsuvinfiueu (Latex sponges for mattresses) 18N, 2747-2559

nEuNEASTUTIENITUEUUBUR granvInTIIEsEUINLETRIUsEMALNY Usnaume gnavinssuvateysean Lol
PRENNTIUENERLATEITU 8198BTEUA B1NERTAUTINN esResaltlugnaivnssy ensdesaldlununs s1desadnsenusud
UATININTLIU WAz TudIUAeY NlTUsENOUBUBUALATTIY

M13197 2 MsIUSMIAFRUNGUNENS U8 1aTUdINE U UA

REHLI UINTFIUNATDY

g19uen (Bicycle tyre) uan. 571-2528
plusadnseu (Bicycle rubber inner tubes) uan. 652-2529
gailathety (Wiper blades) wen. 2727-2559
ﬂﬂdﬂvﬁuiaauﬁ (Automotive rubber mats) uan. 947-2559
8131934 (O-ring) 1N, 2728-25590
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naunansaeieeldlunuisinssuvsedlugnannssu loun ndadueiensiinerdasiuauneasng
M19199 3 nshiusmsneaeunquuansarendldlunuimnssuvieldlugnamnssy

BEHLI IATFIUNAGIU

ANYN UL UUAIAIR uan. 124-2518
(Flat rubber belt for power transmission)

aenua1Laee (Conveyor belts) uen. 147-2530
wnueEmsuvieth (Rubber ring for water pipe) 19N, 237-2552
UHUBN9T898ZW U (Rubber bridge bearings) 19N, 951-2533
WHUEN9 LT (Rubber waterstops) uon. 1135-2536
WHUNITUBUTENINeT0EianaUNTA wan. 1239-2537
(PVC waterstops for sealing joints in concrete)
LLNumagﬁu (Rubber flooring) wen. 2377-2559
uSenesyitu (Rubber paving blocks) won. 2378-2559
99018879 (Rubber weir bag) uan. 2477-2552
giusensEunngUMALaz U Sa wen. 2507-2553
(Marine rubber fenders: D-shape and square shape)
Sinendldviidaasz 1190, 2682-2558
(Rubber granules for synthetic surfaces)
Muduas1z9 (Synthetic surfaces) wen. 2683-2558
819vEa0AMS7 (Rubber speed hump) uan. 2726-2559
weluensyaunummeea (Futsal rubber pitch) 1an. 2739-2559
ngunAnAneiENBuY

M19199 4 NshuSNIsVaaeUNquNERfnTENTBuY
CEEHLI UINTFIUNAFHDU
sea il (Canvas shoes) wen. 132-2528

nminahleesfivaddadu 1an. 181-2530
(Polyvinyl acetate emulsion adhesives)

198719 (Rubber-based adhesive) uan. 521-2527
soNuilstisie (Leather safety footwear) 1on. 523-2554
Qﬂmﬁ{fﬂ (Rubber rolls for paddy dehuskers) uan. 633-2531
8133n704 (Rubber bands) 1@n. 886-2559
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wonNUNslin1susEIINSgIU ISO/IEC 17025 feliiesufjuinistinaulauseulunisutetu aseanuiete

a

WanUszansam wazwansliiuiiosufiRnsiimsandunuiussuuamunm Jauaunsanaynis nan1snaasy

v

feanlaeesujiinisiduiidedoldigndesnundnivinis Bslundndu nisldnissuseadunmalalszrdnaialan
mewmaiilifianudndunvgieinsiaaeundndueigdnlulsemneine ngueuazndndusiendisensilasunsiuses
UAAIRN5197 5 luvauziRenfuimasiiunisveneveutigiiuiuiieSusowaniueilmig Nintu

A157197 5. NskRUSNsneaeuNlasun1sSUsed ISO/IEC 17025

REHLI IATFIUNAHIU

[ 4
g19¥AAN LU

« AULTe (Hardness)

.« LUUTBSLD ASTM D2240 wag 1ISO 7619-1:2010
e WWUU IRHD ASTM D1415-06 wag ISO 48:2010
. audusssRazaudadievia (Tensile strength ASTM D412-16 uag I1SO 37:2011

and elongation at break)

» Compression set ASTM D395-16 uag ISO 815-1:2014

. ANunNumBlelyu (Resistance to ozone) ASTM D1149-16 waz ISO 1431-1:2004
soun Ml uon. 523-2554
paflodmsunsnsalsavialdadadien wan. 1056-2548
YTV 19N, 886-2559
UNUEN9TOEENU 1on. 951-2533
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13. UDONSSUIAQNIVAISULWNE

9597104 ASIUNS
UndNg1mMaassiuneynIswiLAY
NDVIAQIFAINSSU

MNNTBATITayaINwEatinuas Global Trade
Information Services ¥ilfpamumsaimaalanyesgnamngsy
JangUnsaiuaziaiasdienisnisunmdauisanianisaiin
Tugiasendnel wA. 2554 89 WA 2559 YUIAVDINATN
wandasiiangunsaiiazindesiiensnsunmdvedlanass
wnlihuegil 1,108 Wudwum Tnesldnnsiiulaaded
5% siell gaavinssuangUnsaliazindosioniesnisunmd
\Hugnaminssusyiu SME asayarifislldthemsliamide
LaziA L DNE UAUB A FDINITUBIYARINTYINSUIME
wazUseynslan nsldieanssudsTanuas seuudnluinne
madenvilifianunsoaiiaianssumanseifangunsaiuas
w3 oaftomenisunnglifyaaufintulduazimunzaso
fUsEnounsIEiU SME Budunngumsiulammaasugia
Tuuszmelfognadsdu

1a59n13T78udnnssudannianisunng
n9AveImansUIM st s ieatnainnge
FunuuwdnfusiYangunsaiuaziaieioniansunm sl
yariududiofussnounts SME lutsemlnelasenld
Az avadiuTangUnsaiuay TngAuiiuguiiioy
Tuvsswalng Sniansldnuideiifedundesenuazsay
ysanmsiiieliAnduuinnssundnfasifuluuiasaninsa
ilUliludendadld meldlasensideillfutseenidu 4
HAKAR Usznaume (1) sukuundndunsarudeiugus
WIaUeEWEEeNA (2) Auluurdniueeuuiuanusou
Il Silica Sol-Gel (3) AuLUUNGRFUIILHUNTEAY
\ndeud1eEUas One Man Carry (4) funuunansiasiian
naunuiuisnnTanuilunoulngn

Foguszasdlasensiiedaasugusznouns SME
fugnamnssuiangunsaluaziad esdenisnisunme
vesUszmalnesonsifiuyadidud Tasnslduinnseu
W Taenimngsy ulumalulaguas seuudnlulii sfinusuiuy
wAndeisnaudsedaeszuusaludd duuiniuiuas
dostuduuaridelsniiarumngausomsldaumaiiu
15150V WALNFULUUNER AusTuuNTEA UG DUEY

Qﬂaalﬁﬁﬁwwﬁmm wazdauudansimusenislfsseii
ALINNHNLANUTIUIAST LA NAWALRNAULUU TR ALY
Huen i anuumdizanoni1slgnunsiuanssuLay
aansainluluselosiludandivd

NaNISANEUNIS

1. AULUUNEAN I 5 VUE Y UBURALUIEUY
WEUFZDIA Lﬁaaﬁ]’mf]wﬁuﬂizLﬂ/l@i"l,wal,w%zgam’mﬂ'ﬁai
mmL.mauqﬂﬂmmmqmmwwa‘iuamuwmmaﬁy’qmﬂ%’g
wazlenvuseaulssanafisdauazdasuanusnduiises
Snasseudszanalunisinadmindivlunatssasilunis
YUAYILAL VT UNIALRUNBILALITA U LUR UL
%’Umﬁﬂaﬂuuaz@ﬂusuaﬂﬁuaﬂLwiaz%w,wiazmmima’[,u
Tssnenuna Jeynnisantnvesnisvuasenuazivsiom Jeym
AT dyuaziinmgs demeds Yoy
AANaIALNANTISESUELARZ MUY NISVUAILILALIYN U
ogsluszanEn mazneuileymdinan waluladuudsen
mesvuudnludiuasnsliuinnssutagtieuitymnsinwm
anveseLarnYAueivazonwar lideuanwleine
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HAHARAULUUTOVUEAIEVUEUA

[ I

ammstuUlassasusuivudiesie Jagaaulngn

yonanilunsiselasiunisidenansiadeuiia
fmnzaudenisndnaislugnamnssudmivldindeu
Funvusane uasaludi uasvdaindugliaiondaie
dunUsgnevszuusalud A nvlaseas1esnvud s
wlanravhnsiaun ssuvimnssudenisidiawesimun

AunUdlivueuATUIAN1aNIsIAde Ui
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AMUTTNOUITULIAINTTUVOIVUEUA
wazn1sUsTNausTUUSALlutAfulAssas19savudsen

venaniimeluladisnanlgvinnsanenenuasimeuns
naTNInNs lneiheuenanulunudisuivns e
RoboCup Asia-Pacific 2017 sewineufl 12-18 $unex 2560
1 Thailand Techshow 2018 sewrneufl 4-8 nIngIAw 2561
a0 TUWALIWT uazanu Asia Composite 2018 Sufi 18
nsNIAN 2561

2. AunuuNAnAueiNE9RUIUAUA1N5aUN
wly Silica Sol-Gel iipsannsdaiusnuaninuesen
wazhvsaeilugnuneuiawazsaneuialdlidouann
fimusudunnnlulssmalnedeminaniswindeudi
gaumngiias vhlrdanudndudeddndsnuluilunissnw
amwmu,axLaﬂjﬁ’meﬁ%ﬂﬁmmﬁhLﬂﬁaﬂumﬂ%’wﬁwmqq
LLazmiﬁWLﬁi’hﬁuﬁwﬁwL%ﬁ]gﬂmﬂfaamuﬁ’umm%@mﬁaﬁmf]
Uszneudniuditesang uianeslseinaisnnignn
M Usenounsineid@eiuTaunisuraduniaasegig
nsnanaseanduAUTELANSANEIUNA

NSUdNYIFANEASUSNNS
Department of Science Service

3. duuvundnsueiusiunszatuedsudegUng
One Man Carry \flesanilaqiundndneiusunszaiy
waougeriedldoglulssmalnedududdudiain
UssineRudiulvgnanannindlenauanumuiuiugs (HDPE)
119997 91A19N LarAuAAUAINIIATEILEINAY TN
glsunanainianliivasiasuusandwesingsinuseunu
27,000 vmsedu ﬁzymmaamﬁmﬁm%ﬁmﬁmmﬂ HDPE @@
i widnunAuly (8-10 Alanfusiedu) vilslalagaan
somsltnuatiluanuiifusesviovoau uagnsldue
i 5 iwuiuns deld¥udnn 150 Alandy TnevinliAn
mMadegunielAeng1nnsvemanioe dulnansenuse
sruvUszamileguinunszgndundsesing uazenath
lugnaidalsadumnlurnsfindeunetsiifidminan
Faaonadesiuaniunisaldagiuiiussmnslaniiuuliiy
ihfnannduetsreiiles MINARFUAIAINUTANTIUTAR
TnwesnaaaduusdndiwesAldnsdnudasssuuming
mgaunrenwIluainsaneulmdvesdymndnduaiay
findn21n HDPE wardniladedidrfnfe nseenwuunisld
Fageeulndndanaiuiainnisailsiansldauiamise
Tithevhmsidinsaseneseinies Xray Taglisndu
Foaadeutneiiiseonannukunszay

NANARFLLUUNAR SN sE AR UEEEUe
One man carry {UN1500NLUUYNSIAINSSUUBINAN BN
Mnanliuesnanaeiuusindiwesiosruuiumingd
QﬂﬁﬂLLUaﬁéf’JEJﬂ’]'ﬁLLG\IQLauawﬂﬂﬂﬁﬂﬂuﬂiuﬁlﬁﬁ‘f’mﬁjﬂw’]
Uszuna 5 Alandu wazdaunusionislasse lasnisly
1Usunsu finite element analysis waglusiasueanuy
\B93rnssa auto cad/solid work nénandudsihnisadna
ludaudNasindnsiuel Ineviludaud il wazdde
PNMSAALUUABIASEY CNC asfeulnuudufioldadeludn
wifinifivhanndleanasistu uarvinswanszuuaming
Tgndaudasneeymesnludmiundaduuuy Taednuas
TndlamedistusnenisuiaufuounmaianTuliinm 3 wid
F1uau 34 Alanfu ilennassd usUfuuuuHunsEATY
Lﬂﬁauﬁwﬁjﬂw Imsi%m%wﬁmw%ugﬂuw hand wet lay-up
wazlidanlnivefnanaaiuusilndues (GFRP) Ausnsnaiu
$11u 2 g5 1euA gnsti 1 leufh Chopped strand mat 300
way 400 fulndioamedisdu LLaz@mﬁ 2 lowin Chopped
strand mat 300 wag 400 fugnsiaulaslndleainosisdy
fusafnoyniaereuiluUiinm 3 wi% Tidureunisiugy
ﬁqaaqgmiwauaamﬁqmw
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wuaalanyialaasuumlianiusznudaduayiadle
v

ﬁﬁi‘VI 1 NﬁzﬂwaLaﬁmasl,wuﬂummLLﬂNiJimzu 1 wt%
am‘w 2 waaﬂwamaLmaiLimuamaumﬂmquﬂu‘dsmm 3 wt% fusviudeausinm 1 wi%

v

muiﬂimEJmiuN’LEJLLmWLL'iﬂm&J Chopped strand mat 300 LLamuwaaama
Chopped strand mat 400 Imsﬂfuquu,mavamaaummwuwﬂswn*umwu,avmms

v

4' a a v < .
WeLsgulsuganazaudua (Gel time)
YNSFAUAIMLLLITBUTERBLAURN Y 9d09

v

Ui”ﬂ‘ULLNWNWW’]NLL&“’M’JLlISJL‘lJ’]ﬂ’]EJﬂuLLa”ﬂLﬁ’ﬂEJLLﬂ’Jﬂ’JN 1 m
‘VI'WTJEJLi‘ljulﬂm']uLLu’JUiuﬂ‘U‘U@\?‘SE]EJ(ﬂE) LLa’JUaaEJIWUU\?']UF’I\??UI@EWNVL’JWNﬂu

v

UNEBUNUDBNINULAUNUTENU LaTANUAITUIU
uaviuaalannanduay Silver Nano WadawiuTuastdenvadduau

v

TUANNaEMTINLALIUINTUITY

AMYURBUNTTUFUURUNSEAUARDUEEH U One man carry

AMAULUULHUNSEA UG U IADIgn S

wiunszauedeuineginelsgmirlunaaeuantimsnonmuazianalngiBvaaounuiasgiu BS EN 1865: 2000
Mndayafild@nyienaisuinsgiu BS EN 1865: 2000 Jsdnifiunseenuuukaradisgunsainamadeusenismssuthmiin
LLavﬂ’]iLamUasmmaiLwaiaaiumimmaa‘umuLLUUNammmmlmmmmwaLLaumliJaﬂ’]ieuumLuauuamiim nsNAgDY
mssudmiinuazenumuionsdaduanslunnd 8 war 9 AUy wasiamseRBLYLA tviin Mstutinin Sl
n3vdesUenias uaganamusion1sing Gauandlumsed 1 wag 2 mude
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AmMInagsuNsTudminvesuRunsEauAfouedUle uarnismageuaunusian1sing

M13197 1 Kan1snadeuIwIn Wmiln wardnvuealuvesurunsemuaioudegUigiunuuLsn 31U3U 2 gas

gmﬁ 1 TouAa Chopped strand mat 300 uaz 400 fulnAloanassTY

un (MM) . . dnwainly (31uruteq)
uniin (kg)
1 422 1793 28.27
2 415 1797 29.64
3 412 1794 28.12 6.2 3 2 7
mean 416.3 1794.67 28.68
sd 5.1 2.08 0.84

gnsi 2 TouAa Chopped strand mat 300 uag 400 fiugnsaaudadindioamasisTuiiudaia
aun1AEUTUUTIIN 3 Wt%

U1 (MM)

1 416 1799 30.77

2 413 1792 31.90

3 410 1791 31.69 8.6 3 2 7
mean 413.0 1794.00 31.45
sd 3.0 4.36 0.60
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M13°99 2 nan1InAFeUNSTUIMEN N1siFegUeE013T kasAMuMUaN sUAMYeILHUNTEATATRUE B UIBRULUULIN
WU 2 gAs

ns¥utimiin AMULHgUaE190123 AUNUFABNITUAG
(mm) (mm) (mm)
szuy | szue 202 538
WaUA? UBUAQ UAUA?
GFRP 355 321 34 355 300 55 350 5 355 372 17
GFRP+8yN1A-1g 355 355 355 355 355 355 355 355 355 355 355
Wl 3wt%

wanNTFlavin1saaaunsHLSIEENgURIR LY 2 AUWUU Tnenuidusuvaansarusidendlae iifinansenu
AONISITINUIST

4. dunvunandueiiaamawuiuiisnandaguiluaeulnan dwdilagiumealulad Jan wazwadalunisinm
mavunnssusimufmThluinnusfnefiinsagdeitugsdsnaunne S?jﬂuﬂfcjmﬁﬁé’qsmﬁdﬂ&ju Hasoe@eazdaniniluden
umatoegnlsfiomuing manisndusodldsunisinu Tnenslditudendionsunie: ierumsnuuaznisoenides
dudsznevvesiiuinivanssiindofuliinastu snfluiion Woeity filu aseuit usdu Ssfagudazyszinnidn
uduAdududidnissameiiay fmomsieaiesntapuimisasoianiuldluiesn jinslussmelne
Flflenailumsfnwuaziaunmaidadieannisthd asandsussna

nsadunsinandnsuLuunani T Taaawy. fuien nsasissuwuuiesiiuiienvise Fiber post L3usu

v

PnMsadsludauliuipieeiiy lngldesedusuwasuaiinidmiulddusuiuuuuibiesiluy dwanddunm
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nswAnTusURuLUUAssfiy Idvnaemanduuy
Fovitulpelusifsniidosiununind 10 TunstugUges
Sanfunnsnedu ioiisuiisuiunuiesitutuguangns
57onT158u Medical grade wazdiondisdu Bio-based
Fan (a) wag (b) muddy wudridefiunnsinsiude
an3BMendisdu Medical grade fiAmusiunvinlfungBueu
senanuaifusildisusiudsuseosniignidiiendissu
Biobased Feviin1snnassdusuiuaugasloutiaiuuse
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Breath Alcohol Tester
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