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(1.10.3) fimwazdenvowsiln (Torque resolution) fgaliitesndt 0.1
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5.3 miammmmmmsmﬂaansmmm (Oxidation Stability) 37u2u 1 msaa mmaﬂwmw
fasoluil

(1) Wuedssiimugumsvhalagriuntiaenesinmes

(2) anansndiasesimuninveINsiineandindu (Oxidation Stability) lénnumnnsgu
AQCS Cd 12b-92 wag ISO 6886

(3) i1 Aluminum Heating block iiemuangamgiile 2 ya Tasusiazynanunsalddegals
4 et sty 8 §aeehs

(4) mmsnmumuammmaa Heating block ‘VN 2 4R wamwnumaﬂulﬂ

(5) mmmmmamuﬂﬂéﬂum 50 - 220 DeANTATYH mmmﬂsuammaﬂﬂ Step av 1
AL TaLTYE 4

(6) PawiABS 1 I3saninsasioLALAIUALLATEIILATIZY Oxidation Stability légean 4
1504

(7) @nsadadumsiaszisete (Start) vis 8 faghslddaszainiu lnsaunsadonda
rlusunsu vietu Start fleguusiniadls

(8) flusunsulun1svin1siasIEYan Induction time wazAn Stability time 16 521893
mma*’uaam'ﬂLﬂiﬂ“ﬂmma“ﬂiqmLLamaEﬂunﬂWmenulm (Overlay Curve)

(9) Hyaiarnisualndi ( (Conductivity Measurement) FaannsaTammailuinladaus
0 - 400 uS/cm waziauaziduai 0.1 uS/cm

(10) ﬁ%uﬁm%’ugmmmm%’uﬂ%ad flanunsaususasnisivavesfing (Gas flow) lelutaa 1
— 25 Ansstadalins 7i 25 ssmwalTea

(11) indesfisvuumnulasnselaeaslanisvhnuedaesalusi® (Shutdown temperature)
Tunsdlil Heating block Sgamaiiviniu 260 + 15 ssriaiFea
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Snwmanfudila

(13) ansauiunanisnaaeslugy Database wazasatnanITIAssiaSeAulULE N
Aunalng (Re-calculation) o _

(1) Sinthaeduanianinznisvinnudng q veaadedduveiiy wu gumgll Snsnsinaves
fing Al [Wudnu

(15) Woudausswinaaiesiiasieyt Oxidation Stability wazasufinnesieaedymy i
vila USB

(16) fiflandu Automatic Back up Taya

(17) Wsunsuauaun1svnau iinnsgiu GLP, GMP uag FDA 21 CFR Part 11 lai

(18) fudnlaunasgmaina 1SO 9001

(19) ﬁLaﬂaﬁLwiwﬁv’amiLﬂuﬁaLmuﬁwﬁwmﬂu'%@’wgwﬁm A edunuTmLIY
melutszme eduduuinamdsnisuie

(20) gunsaivsznau lawn

(20.1) lhAsOU Measuring vessel wuuiinnianisinluinluda ludesnin 8 Fu
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(20.2) Polystyrene measuring vessel luuaaﬂd’l 50 %

(20.3) Reaction vessel lsitfosnn 117 Tu

(20.4) Air tube for oil measurements laitlownin 117 ‘U‘LJ.

(20.5) Foam barrier litfosndn 8 Fu

(20.6) O-ring for air tube Titfoanin 32 Hu

(20.7) Cannula for gas feeding liitipanin 8 %Ju

(20.8) Silicone tubing 0.22 m lisanin 24 °nu

(20.9) Rack for reaction vessels laideenin 1 ‘Uu

(20.10) Holder for reaction vessel ﬁw%’u%’qﬁmﬁnﬁqaéw Tyitfornin 1 Tu
(20.11) d¥a Reaction vessel liitfoanin 100 Fu

(20.12) Molecular sieve 250 n5u laitiaenin 10

(20.13) w3pednsaslnl UPS 2 kVA $hunu 1 1a3ed

(20.14) AeufinmesLUURMIRY $1uI 19@

(20.14.1) mmuﬂmmaluuaamw Intel Core i7, Ram 16 GB
(20.14.2) & Hard disk aumlidesnin 1 TB

(20.14.3) finthasvuslidtesnin 24 i

(20.14.4) & Window 11 Pro, 64 bits
(20.14.5) i MS Office WUUgNAYANS
( ) 4]
( ) 9]

a

20.14.6) d Mouse Way Keyboard

20.14.7) yns1eMsvesgnreuiimesaeudundniusidnefieiu

5.4 Lﬂ%‘ad"ﬁlﬂﬁﬂﬂ’ﬁ@ﬂnguuﬂd msisasuasuazmsdasiululaswan $1uay 1 ipdas 3
AndnuueAastalud
(1) pasanannld

(1.1) WuesesswuFisowulilasmaniiamisasuufiseldvatssuuuy (Multi-
detection) laganunsnguufisen1sganiuued (Absorbance) N13i3aauas (Fluorescence
Intensity) Lazn1silasueas (Luminescence) 16

(1.2) annsasmufiservululaswanyia 6, 12, 24, 48, 96 uaz 384 viauls

(1.3) @wsawwen (Shaking) Lwawloﬂugﬂuw Linear, orbital waz double orbital

(1.4) awnsadenUiumdilunisweilaedaties 3 Tuum (low, medium, high)
wazansasanalumsivele

(1.5) asnsamupugamgiildfoud 4 ssmiwaidea miloguuaiivios sufsgeanliides
N1 45 aarwalded laeilan Temperature uniformity +/- 1 a4Agalod ﬁqmmﬁ 37 93N
\Wwaldyd

(1.6) annsnenufizeruululasimamisluzuuuy Endpoint, Well scan, Kinetic uaz
Spectral scan (Abs)

(1.7) uwvastudauasdumsia Two Xenon Flash Lamp
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(1.8) fmaiadyaau (Detector) Wunda Ultra-cooled Photomultiplier Tube was

Silicone Photodiode

(1.9) drdnlsinasgruaina 1SO 9001
(1.10) Henansusiananisidudumudwnieanuidngnan dundn viefmunudming

Aelulsema Wsiuduusnisudiniseney

(2) AruauURRNY
(2.1) quaudilumsswyjiservululasinan
(2.1.1) s8UUNSOUAINIYANAULAS (Absorbance)
(2.1.1.1) @wn30¥n153n absorbance Tagidong A uenaiuae
monochromator Y29 NETIAAURIUA 200-1000 UluIAS
(2.1.1.2) aansadiumuemeduldmiuazidenasias 1 uiluwng
(2.1.1.3) am*r'iai’mﬁtmn'lsﬂmnﬁuLLmIéfég\aLwi 0-4.0 OD lngdiAiAy
az1dem 0.001 OD
(2.1.1.4) §AUYNABIYBINITINAILET (Photometric accuracy) <+/-
0.006 OD +/- 1.0%, 0-3 OD
(2.1.1.5) anunsnswujizerunlulasiwanluguuuu Endpoint, Kinetic,
Spectral scan waz Well scan _
(2.1.1.6) &I Pathcheck temperature independent @wsun1sinans
wazAIuANtutUlnglilyan Standard
(2.1.2) F5UUNNTBIUAINITITDILENS (Fluorescence)
(2.1.2.1) s995UmuEMAAUR LA 250 - 850 uluwns (@uy Filter
fiunluedos)

£ a

(2.1.2.2) ;ﬂmmummsnmﬁ"a Filter win NFC tag Tnewpdasiiszuy
ATIFABUNATLAN YN Filter ndsRaderumnslUsLATLIMSYINaIY
(2.1.2.3) 1iR1 sensitivity: 1 pM
(2.1.2.4) fim1 Dynamic range 1nN11 6 decades
(2.1.3) szuunisenumINsidasas (Luminescence)
(2.1.3.1) Tamusmaausaus 300 - 650 ululums Guiy Filter 7l
TuiaReq)
(2.1.3.2) i1 sensitivity (ATP): 2 pM
(2.1.3.3) §iA1 Dynamic range UNN31 7 decades
(2.1.3.4) A1 Coss-talk Ueaanin 0.1%
(2.1.4) TUsSKATIAATIEANRIINUIEN cliwﬁmm?aq Tnefiawaninsa sail
(2.1.4.1) Hlslapeadusagulitiesndt 160 TWslanea (Pre-written
protocol)
(2.1.4.2) @30 import sample 1D/ Plate Template 1ot
(2.1.4.3) @unsouandea {Wue raw data wag reduced data
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(2.1.4.4) awnsauans plate data 1y nswl 3D
(2.1.4.5) @u150AIUIAT kinetic reduction Wy area under curve

H

slope

(2.1.4.6) aunsaiden CURVE laviangguuwuu 1 No fit, Linear, 5-
parameter

(2.1.4.7) @150y Curve analysis 15U EC50

(2.1.4.8) annsadadeyaluds Excel 10 uariuisieauluguuy pdf
&)

(2.2) gunsalusznau
(2.2.1) Excitation Filter / Emission Filter 317U 1 @

6. 528ZLIAINNUUNIS
nINHIAN 2567

7. SEESIANEINBUNER)
Muuadwauniely 120 Tu dudaainasumludyg fmvuedusenlutesnia 90 u

8. Woulun1sANAILAZNITATIISU

8.1 dmauuasamﬁuqLﬂ%ﬂﬁaq"luamww%faﬂ%mu o amuﬁﬁ'cﬂ%ﬁwmdauL‘%'um'iwmaaumﬂ%
a1 weuiilususesnisiadaades (Installation Qualification) lagvieRosuidaveualdineuas
dudunsingunsaflasiivsninesauaugunsalssuulnilrimnsauuaziismesonisldaues
\n3eafievanun wengunsalusiazviia saudnld Trfuasadng szuulniindrses aneiu wazsyuudiu
917 PenaNfuatsdnlau wiauinisturesazRanalizufoRmaiie mnzausivaniznsly
NnuvBLAIBsile

8.2 in3esiidwevsenfuededwiiilitumsldautenisasaunnou

8.3 ﬁaaﬁqum%"aaﬁaima%mﬂimﬂiiamw%aﬁmniiﬁaLﬁwwﬁwﬁéﬁm‘myﬁmumiausmm
TsarmugndaidudSuses nefilufusesnuidndundn

8.4 dwsugiion1sldau (manual) nasmaugiions vrgsinuiedesdmivglion vamwilneway
MWBINnY BglaY 2 Y0

8.5 nanfusmniusiesiigiionisldarussnaine 1 9a wasdl Flash drive Sufinlnddiioosnatoesuy

1 %49

8.6 YavisalnUszdinsduaiuiazsients musUuuuindaniends nieudrenmagiusiusas
sremsuuuringludwes/ Wiy ffund

8.7 asrasuinlsmdinmmageuvhnulad Tneduiliaardunsimaasmiensisgeulumamaia
iemsinemanivasniiugiauldnulaniusednsain neudufiunsasiasuneluszeziian 90 Ju
NG APURNY)



14

9 n1sinausy ,
9.1 fueazdesadauazdnausumsidauliunyaains auausaldnuaziigednviaisdisla

sdagnAesuaziivszdnsnm lidesndUay 2 a3e viu 3 U lneduredudsuRaveunlddnevomn
9.2 ypanIvasandulavuInIsaunsafndeaaunudymiiindunievawininausuudilaely
demalganglagyiadu

10. 29R3ulUN15nD
a P~ al a 1
MelureRuauyszunm 13,910,000 v (Buaiudiusiiwaunidandiuuingau) leaidnaieann
suuszanad 2567

11. N15918RY
Wieguelidwevdetlansuiumudyaunderevsedennanlunilde wazumineds 16
e AT I AR S TC R

12. 9n51A1U5U
AUSUARLUBASISREAY 0.20 vasiAnANdsreandslulasuuaudaiu

13.3aulunns5uuseiu

13.1 funedesiulseiununmusanissazgunsallidesnit 2 U duaniuiiiunisnsasy
wazazdediuinisasiaasunisidaunn q 4 iiou naen 2 U luszeznaniudsziu mniademde
gunsalifadades drgadenie annsldaumuund duigszdesdniiunisgen wily wiowdeulvy qu
méaqmmsnl‘ﬁmulﬁmmﬂahalajﬁmgaﬂ'"l

13.2 ynaudEndesiulssununivmanfauriyntundoudouninudiuims evlva wasdu q li
toanin 2 Y ﬂ’ué?qLm'thumwma%ummmmammamn%’uL%&JU%@EJLL%’J

13.3 mnmauswwmammmﬂaau vieuiuaussuy (Upgrade) ’meumaumﬂwmamm way
N3 Upgrade IWHUN%aIuwuw Taglifayarile 9

1unsmmﬂsamammwaq A vInnsgauuruwd llwldnsiaasaduniely 14 Su Juda
mmuwl@sULmemmsmUﬂwsm (Emnun'smwmaaiaaulwamﬂmws“mﬂmamaqaﬂwwmamlu
fnsUsznAa I dunsuly ‘lvmwamm‘wuaaamLLQamsuavnaﬂumimammmLLrﬂmLﬂuaﬂaaﬂwmanm) lag
lidfiayaen Arusnisuazeslvanasnszesinaniuuseiu

14. #ANNUTINISNINTUNTRLEUD

[ 7/ 1T4neusisian IunwsmtaanmLauammmaﬂLﬂumjuumssuamamq Imamaulmmu
| (1) 'vnnmaumamuawﬂuwﬂsmaumi SMEs Lauaswmaqmwaﬁmmamawausual,auaswau
fldiAudovas 10 umIne de 9z ﬁ]maammamnmﬂi nUNTS SMEs A4nNan Immmsmm@uww
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Forauadadufusznoums SMEs Faausmiamgainimaianvesiudoiaueneduliiuiosas 10 7
Azl3unuindualuiiu 3 578

Joudaausiiiufamsiwdiiazldansaunssanis fiirsudmnaeasdeadufusznauns
SMEs

oils mnmaummauamﬂumﬂi NBuN13 SMEs i uduulutunsifoudusznounsiamia
yuAnanazvungey (SMEs) fiutelaussey welildsuamsmslaususslunisiausmadena
LmlmamawuaLauaswuumm’ﬂumuﬂmauumLmamﬂﬂ

(2 ‘mﬂmau*uaLaualmauawaﬂwlmusama peniAsosnedufiinanneluuszimelve (Made
in Thailand) mnamamamnsimmﬂiwmﬂlwa lEUTIAAININTIAARvelaue AT Ul
Sowaz 5 ImWnaﬂmmmnmaumaLaua‘wﬂsumismamawaamﬂiawmaaumwwammdwiumm ny
(Made in Thailand) mﬂamqmamﬂsiuLmqﬂszmﬂlm

nsaififinsiaueAmatssensuazimuaioulunisinnsansiasu minddudeiauslfiaue
wagindnnnglulsemeilauseauazeeniniaaneduiiinannielulssmelne (Made in Thailand)
NamgRamNIIIiUszinalne fdnduyaddauniesas 60 Julu Wldudurelunsiauesiaany
255ANT

ofls mnnstauenmaaiu fiudeiaueneladiauaifivadudusznounts SMES audouls
(1) uaziauean Made in Thailand nuieuls (2) Wilauesmmeduldusudslumsiaussiaigeniy
Q‘Uﬁxnaunﬁiwgulajl,ﬁu%aaau 15

(3) windBudeiauedsildgusznaunts SMEs willuyaaasssuaiidedymilneniedfyanadi
awwummgumdm Lauaiwmaqmﬁwmmam‘uaawaumaLauamLUuUﬂﬂaﬁsiumwﬂmaa“ ‘mﬁﬂma
Miaumﬂﬂammmmungumwaqmwivmﬂ Lifuevas 3 IW\]WUE]R]ﬂm\‘m’]ﬂNEJU"UE]LﬁuE]‘NL‘LJ‘LJ‘Uﬂﬂa
ﬁisumwaaammﬂwamaumumamwmwumuﬂgwmalwamﬂan

fouderauaiidufsnissndiiazldansnunssanis fidihudmnreasdeaniuyanasssunidi

fio ”r:gmmlwwiaumuﬂﬂawwmwumm]gumalwEJ

15. msldiagnduasunisudnnieludszme
M Juesedldianmuneandeaqudnvuzianziivun tastuiagindanislulssme

al

[Z[ N‘U’]EJG]@QI“UWﬁ@G]’]N‘i’\EJa”LaﬂﬂﬂmaﬂBmVLQW’l‘”‘W NTUUR

16. amuﬁamiaLﬁa%amw%’aymﬁmﬁu
duau @anUulnsuIng MUBU Wveduuiea
%a-mmqa S09FNENS1915Y AT, Sryeiuau 3@5@3:8%’5*(' weslng. 028002380 s 128
dLa thunnalin.win@mahidol.ac.th
iulael www.gprocurement.go.th, www.eprocurement.mahidol.ac.th/
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asusensngdnavnaalulseme wazndn/hdiainaisseme

Folasains YongiugivedeunuandidmiumsauinnTse I sLwvguas gy
LOENIYAUAINNAINTNRNAUNTIUBIMNT
FUAMATEYT SNeNSHMYa JNTAuATUTY 1 90

- HEAR/UNN
ARy . .
383 31N 971989 Tgazdun GREIRE)
Useinet ||
AU Tsiva

51 \w3peiamnuviauaznisiva sauau 1 v 48 5.1
\A3as (1),(2),(3),(),(5),(6.1-

(1) Fuasesianisiva 6.4)

(2) AUl (Temperature Module)

3 ]
LU

(3) 710 (Geometries) waggunsniiaiudmiu

lfiuyamunugumal

q Bl U

(@) yaiavaeaay Tribology ¥ia Ball on 3
Plates

(5) Wsunsuufuinsuazlusunsuuszanana
(Software)
(6) yaguniniUsEnaunsliy
(6.1) \A3BY Air compressor 31U 1 Y
(6.2) gppuNUADS 1 1 YA
(6.3) w3esdnsasil 3 VA $1uu 1 4
(6.4) wpsRanidviinaiees wiouudin

AN
AN NN

AU 1 Y0
6.5) IBeiufian Futhwiinuay 5
(U ) ¢ U imsma iUU’WI:mLLa v % 5.1 (6.5)

Josiunsauaziiiou damsunaaiadinnig

lvia 9w 1 yn

5.2 1A 4TAYUIAYDIBUNIAUILY BAZAI v 98 5.2 (22)

AANIUURIAYNIA FIUIY 1 LATDN
figunsniusenau fadl

(22.1) wadussysregndmivinvuneunn
wuunanadnwioudUa Iuaulivesndia 100
Tu
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R NAR/AUNDN
. Ay . . .
a6 18MS N 919949 518azL28A NUNELUR)
Usene |
NUITELNA
22.2) Wwadusiesmeguuuiivalnindmivin v
AIAINA AN UUAIDYNIA waz TN
aunA Iuaulitosndn 10 Fu
(22.3) ABUNILAD LUUAILA LN DUIBLAAIKE
WU 1 9
(22.4) UPS 2 KVA 77U 1 LAS94
3 5.3 1ASBIWAIIEUAINISNADBNTLATY v %9 5.3 (8),(20)

(Oxidation Stability) $1uau 1 1384

(8) HlUsunsulunsvinnisiwsiesien
Induction time wazAn Stability time

(20) gun3niUsenau laun

(20.1) !AS8U Measuring vessel Luusl
friamsluialush Tidesndh 8 u

(20.2) Polystyrene measuring vessel 1y
Youndn 50 u |

(20.3) Reaction vessel Litlsanin 117
Fu

(20.4) Air tube for oil measurements
Taifosnin 117 u

(20.5) Foarn barrier lalfasnin 8 fu

(20.6) O-ring for air tube lailaanin 32
Fu

(20.7) Cannula for gas feeding liitiag
i1 8 Tu

(20.8) Silicone tubing 0.22 m laitipynin
24 Fu

(20.9) Rack for reaction vessels litioy
A 1 3y
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G 85 N 9149849 518azdun CREI)
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(20.10) Holder for reaction vessel
dusutaiudneiegne lddaunin 1 Fu

(20.11) #hUm Reaction vessel litiaenin
100

(20.12) Molecular sieve 250 n3u lyivay
n71 1 290

(20.13) 1309815090 UPS 2 kVA $1u7u 4 v
1 1A394

(20.14) PeuiumoiLUURALAY $1UIu 1ya v v

4 | 5.4.1A5999AAINIAANTULAY N1TSDILAILAY v 9 5.4(2.2)
msslasuaslulalasiwan $1uau 1 1A394
(2.2) gunsniusznay
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Filter 971uu 1 ¢
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