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Uszne UssifiuiFaanistuiadeunisine uazswidseluszdulan iilelfaenndosiugnsmansia 4
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Innovative Education and Authentic Learning viafiiesjaiiulyiiinasiauigaysannisainauide

a v

waznadunirenanisisEuinAAnis (Expected Learning Outcomes) nettiun1swauneidegsyau
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3. pruandagEutaiaue
3.1 fANUENTANUNYNINY
3.2 ldiluypraduazay
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3.8 liiluginauszloviswiuiuiiuteraueseduidhiudoaueliuiumingdouding o
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3.10 fudelausdesamsfsulussuuindodninninigdredidnnseding (Electronic
Government Procurement: e - GP) U84nsuUginans

3.11 ;:{?J'wﬁaLauaﬁaﬂé’%’umﬂwhc?}y’aL‘flué'hLmuﬁmﬂwmﬂ;ﬁwﬁmﬁaﬁaLmuai’mmaluﬂmm
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(3) mSeuiivuneaziBeanndnunsiamerienuautivemansasiiaueimuaiy
swasBuailldszyliludermuavesmmiinedelidaaulinguieie Tasdosszydve fu aum S
sgnaviBeataaudusiede (Wmsszyir hitesnin laisnd wnndt gands findn) wasdesdnedatis
seazdeanuinuazianzvionaaTivomanfurivuandliluwanndendlduansegluntila

(4) uAnandon uaz/M3e uWUFUTIasBuanuAnuMsIaNz AR NeiTBuTalaue LAy
AUt uIliANEnNITHNISRANTUIRANISUSENIRSIANBE N Tatindnsavasunielu 5 Tu
HudnniuauesIA

(5) dnulutunsfougszneunsiamivuuanansuasuuingen (SMEs) (@il

(6) duumiladiotusesdudn Made in Thailand vesanignamnssuwisUszmnalne (§ni)

5. WUUUTI8MSTUALIIEALIDEARMENYMZIANIE
fiudaiauasouausiiadasinlnnsmvinveavaiussavinmgmoussuumunums

yhawuazUszanasa Mualwmes SunenguzAs Smiaunsaissd 1 edes FeaduduimdeTaamniu
fifigounwd Wuveslwsl Lifisestdige sesisezidion unnin viedeme wiaideunmn Tusswi
nsIvERUMNATINERUNLTaRTIAdEmMeYS e dennuA gl TIATazdoaUAsln TnsasiFunes
andemelag Wld Inedesfiseazdenlisniiidmunseluil
1. Juduindeudaindouiiansiavinazane (Pump) WiauYAN1InWasa1n1A (Degassing Unit) il
seazdealdmniseluil

1.1 Suduindeumandeuiiansivinazareldedaion 4 via (Quaternary gradient pump)
WAZEANLNTAYIINIULUL Low Pressure Gradient 1

1.2 sguun1svinauluiuy Paralleltype double plunger wuugwuiy 3e Dual Piston In
Series Pump wuuaynsy

1.3 anansaususasnisivald daus 0.001 - 5 ua/unit wienirend wazUumuaziBonves
nsluale 0.001 faddnsreuil Mieavideanin

1.4 ansnsanuaugean lidesnd 700 bar

1.5 finnugnendvedn1siva (flow rate accuracy) liinnnndn + 1%

1.6 fiauuaiugrlunmslua (Flow rate precision) Aawaalaiiu 0.07 %RSD

1.7 fiAanusiuglunsuauasazate (Composition Precision) Aawaiateanin 0.15%RSD

1.8 fiszuuminwesennie (Degasser unite) laitioenin 4 channel

1.9 ﬁﬂgﬂﬁﬁaﬁa%mﬁmiuﬂa (Automatic Rinsing Kit)

1.10 fiszuunsivaeun1ss (Leak Sensor)
2. \3paBnasRaeE1eS AL (Autosampler) SsiwaziBunlinivellil

2.1 gunsasmusivianasieehals faus 0.1 felaitosnda 50 lulasans

2.2 finnaudana1nlun152aR19819 (Injection volume reproducibility %38 Injection

Precision) ity 0.25%RSD

,\W\/V‘V

J‘OVO/

IS dy = L% 1 v 1 =) 1 % Q\
2.3 I uilouveamsanasiiees (Sample carryover) WaBnamsewinny 0.0009% 4 | W

? |
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2.4 @nansaldviemegrsunn 1.5 ml e dnuliddosnin 400 v

2.5 fiszuunsIvdeUN13 (Leak Sensor)
3. §arunugangfinadui (Column Oven) iswandonlisniwieluil

3.1 ansnnsagangilalutag 10 ssrwaldea (ningungiives) Swegriios 85 o
\walgud

3.2 AgNAITaIRMNANl (Temperature accuracy) Winfiu + 0.5 BafLvaLdeE

3.3 A uwiugwennmgil (Temperature precision) WiTfiu + 0.05 aeAlwaLged

3.4 @NIOUTIYARANUVUINAIINENIFIEAT 30 wwuRluns Inliidesndn 3 aedun

3.5 fiszuunTIadeunssa (Leak Sensor)
4. wisenadaansuiaganduuasdanslaleian wazidida viinlalenesisd dseaziBoalisini
soluil

4.1 gnansoldenilugasaanueninaudas 190 - 800 nm sieniands tneldundatiiinuas 2
¥iin Ao MAARIVIBITEN UazaaAYISaLAL

4.2 fidnnulalen 1024 lalen

4.3 annsensiaiaansld litesndt 8 amemnaduneuiiu

4.4 fidrdyrasunau (Baseline noise) Hoandmdewiafiu 4.5 x 108 AU @ 250 nm n3o
0.7 x 10° AU 71 254 nm uaziimmnudessuuannidugiu Orift) tesnimdewiniu 0.4 x 107 Au/Hr 7
250 nm %8 0.9 x 103 Au/Hr 71 254 nm

4.5 ﬁﬁwmmgnﬁawaammm’m?{u (Wavelength accuracy) HoeniMmselindu + 1 nm

4.6 anansnssAInmNF19ves St (Slit Width) laanlusunsuaiugun1sineu lngnmun
AMUNINSLUT9 1 88 8 wilumns wIeAnIn

4.7 aunsnauAun13vieulaein Software

4.8 fiszuunsIvaeun13 (Leak Sensor)
5. 1n30ens1aSaviianssulinm (Refractive Index Detector) iiseasdenlimninaeluil

5.1 dyayradsunau (Short-term Noise) 1AU + 1.25 x 10 RIU %39/n31

5.2 Aaeaideu (Drift) Wi 200 x 10° RIU/hr vi3eRnn

5.3 dyayod (Signal) Y19vesrInssuiivinu agluyae 1.00-1.75 RIU viveinin

5.4 wadsudnan (Flow cell) Svun 8 uL uazasnsanumuaulaissnimvisewiniu 5 bar

5.5 aunsamuaugamnldns 5 ssmiwalvavilegumgiivies s 55 ssrmwaldua

5.6 Aadunsn-ang oglutig 2.5-9.5 eAnI1

5.7 fsvuuns9aoun133 (Leak Detection)
6. TEUUAIVANNITTINNULALUTLUIANG fiswavdealisnivieluil

6.1 Tusunsuyieuul Window 11 #3efnin f

| v Wo ™ vt
6.2 TsunsuanunsnmIuANNIsMUYeATaeisseuUla L

6.3 @N11TAAIANNITILNDSVBINITIATIEMASNIUNTNIDABURILADS LLazLﬁULi‘]ﬁ%’%mswﬁkﬁ

U R [ 1Y} a o ) o
6.4 uanana Tuiin Uszinana daifiudeyansiinszild é); 75\—) M
561 &)
L e Bopin



7. \nFesneniiameddmivuszanana S 1 ga Sseazdealisnivieluil
7.1 wheuszanananaslisiingy Core 19 viiafnii
7.2 fimheanudmanlidesndt 32 GB w3shni
7.3 % Hard disk Auqliitiesndn 1 TB w3efind
7.4 vevnaliitisant 22 i vidednin
| 7.5 wURLW wag mouse
6. ndasganssel vilanszuannag Maswene 4X - 100X Uy 1 1aas iswaziBealiiinid
selil
6.1. vandeseiia 2 nsvuenm Sawuudesiuidos aunsausulfesnatios 2 sedu nssuenm
A BedlaiiAu 30 a3 awnsnuFussazesearinam Tdkeue 48 - 75 . fssuudeaiindes 2 9n 90
Tssnuganitedestunmssimvauvesiingdes
6.2. taudniiszuuileatuideraiatuninnie surafidsweis 10X $1uau 1 ¢ 1 Field
number laisndn 20 mm.
6.3. wluussgauding ansavssgaudinglalidesnin 4 e
6.4. tauding Sszuuilesfuitios uasfissuumaAuLAILUY Infinity Optical system ¥iin
Plan Achromat fai
6.4.1 auiardavens ax fian NALisnd1 0.1 Sszegnisvinendlaisngy 27.8 s,
6.4.2 vuafdsens 10X de1 NAlisn1 025  Slsgezmsvienilisng 8.0
6.4.3 vunafdsens 40X a1 NAliind 0.65 flsgeznsvieniliising 0.6
6.4.4 vunafdaens 100X fie1 NA AT 1.25 fissegnisvinendliing’ 0.13 .
6.5. U219 10e19 uuiin Rackless stage (wuulsififluileadusenuiusngiu) vuin
laishndn 170 X 85 1. awnsodoualadlunuiunu X waguau Y lisndn 75 X 30
6.6. laudsauuas wiin Abbe fiAn N.A. ldfosndn 1.25 w¥eu Iris diaphragm a@nunsau3uiu-
a3 lelaedivuaiuny
6.7. szuudsunmdn dduusunwasiden wasUsunimveu yiaunuimisaesinsendes
qavssntl wiomaumuUiuiau waslimsssesmnndn Ssanunsodlestuiauding naenuiufeeng
6.8. szuusatadlylnuin 0.5W LED Tergmsldeulitesndn 20,000 wu. IUuususaany
a1auazUuta-Uaueneanainiu
6.9. gruln

a1 ]

- fdeufvyautasli egldgiundes wioudesdmiuiivagliieaiuazainuas

< %]

Uasanulunsingoudny

- §i slot dwsusessunmsiensindes wedeaunisgymeldie
) v o . . P a 1% 1%
6.10. #7NABIUIEUU Ergonomic grip WedzmnlunsiAaeaudenaes uny N \/OMU’
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7. Lﬂf'a:awi’ﬂmwazamiﬂawﬂﬁumwﬁgq (Ultrasonic cleaning) 31u7u 1 1389 fswaziden
Taishnisteluil

7.1, WueSewieuazen Im’l,%’ﬂé"ummﬁqa warlinnudeulddmiuianuazeinnios
wi nswseufetinsdnddsanUsnuselddmsunuise |

7.2. kA nlinadu Transducer lwndunudliidosndn 35 Alaidind (kHz) (Aruaslusag
13itAiu +5.5 kHz)

7.3, flwwmaugliidesndn 12.5 &g

7.4. Fanuosianienihninlanglfaiy (Stainless steel) wiln AISI 304 uag DIN EN 10088-3
fywnnieuenlitesndt 380x315x330 fadwns (iaxdnxga)

75, ansassgamgiilunislinuiunuldadies 5 ssmwaides Tasiduangungdil 30
psrwaldoa fagumgll 80 ssrmiwalea u3ernin Insiinmaainindouresgumgl (temperature
tolerance) LAy +8 ssrwaldya

7.6. ansosanaimavheesiaiadoshulimuldluiassening 1 undt e 30 undl Toe
idpsannsanaarieiiiedligegn lidesndn 6 dalus

7.7. Suededdl 2 InundmSunisyhay wail

7.7.1. eco-mode: myvhamazendmivasuileutos
7.7.2. dynamic-mode: n1svhauazendmiudsludeusnn ieriudszansamlunis
YPUEZ DA

7.8. w3esanunsadanisvhaudalusifndensidaudedesiuumuiy 8 daludull Weaau

Uasanslunsldau

1 a

7.9. faadesanunsalimdsninufou (Heating power) gegalitin 800 Fad (W) wag
Usgansnmaesiia (Ultrasonic peak power max.) gaaaliiviit 800 Fnd (W)

7.10. fudnssueiuasivesdmivssuisiesnegiudesiaies

7.11. Wusdnfnsaldsuinasgiu 1P 20

7.12. 1glanulun 220-240 Taan (V) 50-60 18599 (Hz)

7.13. ingni1vi1ne Stainless steel fiaurnntsusnliitosnin 250x195x135 fadluns
(nox@nxge) uazsessuimiinldgean 7 Alandu (KQ) $1uam 1 4n

7.14. il Unvhdrewanainegei wasiivevdmiuliletminiuiinnisvenasiusn
Tnlineneenuendiades $auau 1 e
8. 1AT89LUEIAITUUUNYUTOULAULUIUBY (Rotary Rotating Mixer Shaker) §1u2u 1 1A389
fiswaziBoalimnideluil

8.1 ipdeafiniive LED uantiaiuasanuiaseu

8.2 fiwowasiuuliussau (brushless motor) f 4

8.3 MINUMHUITBULUUMUTOULLI 360° w9
8.4 filassdnnasannasd (tube holder frames) dmsuldeu Lﬁa’lﬁmmzﬁwaammam@m

A9 9 /@W/ ﬁi;iy %WP

)



8.5 insasilnnugaseulifesnda 10-80 seudeund awnsasaailunisldauly 1wt
99 4la1a 59 WIft wieRnI

8.6 1l 220 Taavi 50 185w
9. 3aduana1saaelnfia (Gel Electrophoresis Systern) $1uau 2 w0304 fiswazidoalisinga
seluil ‘

9.1 ieltlunsusnuazasaiinesianstaluana

9.2 flunasdelwlus WWeuseiundesealaense annsadenussulniiildllddosnin 3 seu

9.3 daalawaus 0 — 99 Wit iedenlmumvhauseiiios

9.4 pugiviesgeanlitesndn 230 fadans

9.5 AUALINTRIATHILUIAIAIUANLUULLNLUTY

9.7 a@nansaldlni 220 v 50 Hz e

10. gUnsaiusznau sall

10.1 1A30RNN WU Laser Printer %in 4713-61 $MU 1 130
10.2 yansesansazane (Syringe Filtration) Wiay Vacuum Pump U 1 YA
10.3 Syringe 9u1A 5 ml U 1 YA
10.4 1eFesdsoanszualiii (Stabilizer) vunalsitfosnin 3 KVA U9 1 Y0
10.5 Column HPX-87H w3es Guard column U 1 Ya
10.6 Column HPX-87P w381 Guard column U 1 Y
10.7 Anldfogunioun uag Septum vua 2 adans 372U 500 U790
10.8 HPLC tools kit 17U 1 90

10.9 wiunsesansazansviln Nylon, 0.22 luaseu vum 47 Sadwes  97uIU 100 WaY
10.10 Syringe filter @iunsveRIDeNg 72U 100 Fu
¥iin Nylon, 0.22 luaseu auin 13 fadiuns

10.11. in3eagadnuanTazangdnlulfviinteaie (Micropipette)

e quin 2-20 lulAsang U 2 YA
® qu1n 20-200 Lulasing U 2 YA
® gun 100-1,000 lulasdng U 2 Y0
® 1A 500-5,000 lulasins U 2 YA

10.12 nwuziasudeneldan1izgyminia (Anaerobic Jar) Wulavswiziielsoandiau
vunlidesnin 3.5 ang 9w 2 1o

10.12.1 Muswziieviinaunulag (Petri plate carrier stainless steel)
Tdwanla 15 &y U 2 YA f

[ a . . o v‘c‘
10.12.2 Tdvapaveassvinaunuad (Test tube carrier stainless steel) 91U 2 YN A aathe )

10.12.3 g CO2 (Gas pack 3.5L CO2 Absorbtion) U 1 e ?QJ o

/@FMV N7 %&ﬁ



10.13. ffuvnalitosndn 15 A 2 Usen

U 1 1A

10.14 geldnsesdmiuiadesnsonin DI wag RO U 1 YA

10.15. gansosdeyqImanioud U 1 Y0

10.16. % Mobile Phase MUY 4 U0

10.17. lassavasnvaasy (tube holder frames) 1.5ml $u 1 Ty
dmuinTea ULy

10.18. lasstiavananaasy (tube holder frames) 15ml $u 1 3y
dmuieTeaueansuuumyy

10.19. Iassgavasanaaes (tube holder frames) 50ml $1uu 1 Ty
dmuirTeaueansuuumyy

10.20. napaRauaznseuilsiy 1 2 9

10.21 saavualiitiosni 10 x 5 93, wionuviuvaelaa U 2 010

10.22 eaRarunlitosndn 5 x 5 4. Wiouwviunasiaa WU 4 019

10.23 MIABIAIU ANNTULFRLVUINDIALIA IUIUIUINEE 2 TU

6. S282LIA1MLUNIT

Usgantauuseuna w.q.2568

7. N3ENBUNWE)

o 1 L L% L2 A L3
mnuadaoun1elu 120 Tu tuaniunasualy 31308

8. 219RUlUN15INTD
- o a v v { A o 9 |
29l3ulunsAENNNT 3,694,000.- U (EHATUNNLAWNIEUERWUIMGI) Lagd1891n

quUsEINRIMHUALUSEAT 2568

9. NN
Weduisladawevdsvesldnsudiunudygrvevieviedennanluniede uas

11Inenae lensiasuusudswesliseuisewnan

10. ArU5U

AUsuAnluSRISasay 0.20 vassaAdsesndalillasulauna iy

11. N155UUsEAUAINTITAUNNTDILALUINITNAINITUIY

11.1 QI?JWﬂﬂ%ﬁ@ﬂ§Uﬂi&iﬁUﬂ’ﬂN‘ﬁ’]§ﬂUﬂWf@ﬂ%@ﬂéd%@dﬁ%@%ﬁﬂﬁLﬁﬂ"ﬁﬂﬂ’]ﬂiuwﬂﬁnaﬁ
Livfesndn 3 U fufinantuiiumine deldunevaves Tnsdesudanisdouuanndlalildnigléa
Fafunelu 7 Ju ndsldSuudemumgaunnses wagfonihnisaeuifisutagiigednyiiaies s1uau 2 /
S/l maenszsza s iuTEiY pan v I ¢

11.2 fuedesigionsldaunmnineuasarwnsinguetnas 1 ya uazalonisldnu

1 ' A\ N
28719918 1 ‘Qﬂ ;;\) GJ%V

/@C‘};}V TN %ﬂ%ﬂ



11.3 fungdesinmsevsunsldeuuagisirgesnvidesiulitufldnuauannseld
wnzodlailueegnem Tnglifnaildanelag
11.4 guedeinsinnsiiaiedddauaingaiumineideinunundigunsal Tagli

lomusnmsgiuanudaensdy wazdavi Installation Qualification/operation Qualification (1Q/0Q)

12. néninaainITnaIsadaiaua
[ 1Tdnasine lunmsdndendiavenamgadudausnisteoviedns Tnediteulusiil
(1) mngiutoiauedaduguszneuns SMEs wussimgsnitsammgaueiudeiauesie
sunliliiuiesay 10 umIne1de sxdadedninaninguszneunis SMEs fenda1 TnedniEeeddudiu
1% = 2 v = i 5 vl o = la v
Toiduadaudugusznaunis SMEs Baauesnn1geninsamanvediudeiauesieduliiiuiosas 10

Mazisenuvindgye iy 3 s1e

b4

HE U

Y

sguefiiufianissiuiiezldansauissanils fidrsaudmnssasdondy
HUIENBUATT SMES

oils mnfBuderaueiiiugusznauns SMEs lidudnurlutunsideuduszneunsiauia
PananstazIuIngen (SMEs) fiuteiauenetu arlilduansnmsliudurelunsiauesadondn
uiliitohfudeiauonedudugliiuanaudiusetsla

(2) mngfiudoiausliaueianiiliusesuasesniadosneduiinannielulszndlne
(Made in Thailand) 1ndagramnssuuvieUsumelng lauesanganitsamgavesiauesaedy
Liriufesay 5 WdntedndnsningBudeiausiiifunissuseuaresniniosmunsdudiingn
Melulszinelng (Made in Thailand) 91nanigaamnssuudszimelve

nsdififinsiaue amaneTemaLasfvuadeulunisiansansasi vngduteiausle
iueagindnnnolulsemaild3usesnaseeniaiomneduiiindannieluusymelne (Made in
Thailand) 91nan1gaamnssuwvisUsemelne fidadiuyanisudiosas 60 Tuly Wldududelunis
AUDIIAAITIANTS

ofls mnnisiauesmaiaiu fiudeiauesslafinaautiviaiudusznounts SMES aw
fouly (1) uasiaueiiag Made in Thailand madeuls (2) Wifiauesasetuldududelunisiaue
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