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vinakvihnirtlYilainultinaicrieinrum G115t1):151,u41@ cd NviilmuiA'u5-1/Alyrtlflis-rtivzitiviAn115triumI 

Fitii€1.01.1@ Vii@Ciunialv-inevi@@mirt:A@g-rthzt-iunnlrytehLotiovitrii 1,10:2-1@fl@'17L1.1913EfflialhAiM111 

CdE114-1E1611.1 (11'111) 	 vnIntvilErumr,,vnilnnf4Thoium11.614@4-11LLatn-il 

6)c). 	1114-1111E11157641wdflisiiialTuSvitii@tufiltSankid@tilm vtl@if@f-i-malu 

Lon'AvgiviloiromnaitTatluvn711@ livtiationwrimohnolgillnlitAni7vqm (11111) 

0)0.& 1.1mIttifimna-IlioniquLonm11.15zMOT1F11b%AnmanAifilm-aiLiimiA@LL611211.1 

Yllehl01.29:Allih‘117101-1101-111.7N6bt@l3J1,111101A5TOITDq5114Dinfll'111.7f.41f1TAIY1F101Atifill q01 

CliltrifoLmall.iirivi8Ciunii-114N161,o1 VA 1.1 SI1J 

G)c).`o 1.111"111110'1AY1/1/1'MTni5111@q@U5L'filf310116Snn-iCtunItilviolthtlmtifi 

Lerta@niuni'oswii Ch 

(00 anirrIvi 

lAilAwmuilli 648 111 61 va7-1 n-1544a 

(b) 

rotlulzttliuriu 	 vtimmoaniti 

fivezifitehoia5-1EAu 

(en) f1-1514-1111504EH5511V1@l1i@q@fiel116i-101A-1-110EI1ilE161f13lI1'1IV1EFIA'ElY1IIITVI 

5111051i1 Vii@f15V,V1UVi@UTAM11.10`15`11f1.1r. 



(4 n7frA`LatiViTUNS1Enh (m) (is) 	(en) 	 rtilo@n 

cornornaungvanErilPaufm4G4illlatillTUiVil5i1091D1MilN 

QQ. 

linzwillIzEznain114 egiterioLatoitillunt,hniivittleitiuklt165imiut4n 

aka. n111152airuranillittiii4-rino44111znavnil 

annIcrillwafr5q1711-ruLLA'-)AwnLiit-mitalrztu 

i@LM1.1@lt AluniOiviLSonlivi.11101unlutl-artht Lihmani5qtiffilitnolelnJun@vn-15 
v Ai 

wingitrilmouovilgurn54Lhnlaicsiltancoicitiimum@riinul'unl5fluiaLoua 

1,118141kU1t5111.1V11111EllA'El51tiV151110-51111,7eFfiRS'n 

3.114111/EY1h51664?pini511.1 

qa-wai tvCosn 



ill.tiouvuoruNliu (Terms of Reference : TOR) 

syufAavitlhulin-miVylEyrtioAt oinavuvinn 

"slvlioql-rnisii.1 6) Nal 

6). f1711.A111.11 

Fliin.i.aieilmol/Ilumni5Libuniw@ui-a.ifiulAln5-eitiuv6niFTiitmoviLLatvaiurrrenIti 

IlLritrrtj@l m5lnv5ftwiriu51llmnn.t,ro1E11nuatzi7tari.1Ltulfl5In15o51l1i1m5'1U11N.qtrk15 

L@ntu 5--givilLn'oiLanyn.vriclrull-rti5iEniaiiincitcliaoliLiatFlut'iviEncliaoliu.ar.Lvio-litliai1 0111150 

L0511?Tnun1ratlaivi9vm- E1lLvila1I7 ; 

ivalthzvIc4 

1uTertne557v1u1vilon15WScirc,it enw-ruLfrua3fOlutpHli,1•11 5 1F,@11,11511T `14/10V1.I111514nniI 

2Ju1uriu4i421 @tinI1:15-tAti 	 haruivroPrucivilaccii 	Ainiu-wrildinoltilia9)i 
niumitaAnovtri4inbi 

Gn. f;nauulitolc;ithr,Nknotio519-1 

gl.G) 

sn.b 

0.0 

nItin571fmmX1r'invuovia1il1l5in1mkr4EALY151uutrtm15D2iitiaiwil.womi@ln5Lt7EVtIna-o 

01.1.1iLtivt.?Imoitujrnr081.-iluiltemuiia011-114uatlALL1LIE,teta'At1141i11-lutElvi.i)uliu 

quiwn 

cn.b 

cnsv 

i.it15:A-nothtmoymia6milailni vialiLilurimr,14-im61.u.iJuniT59rtnia 

Gn.e 1.1hilurTlgt onillAviam-n34.diu 41.1@'Alit1,0511-1EM-141.1Pnalviti 

1A14-4,11vear,LonAviaatm-a -aiil,ifitwkil..1- 711.1 

611.6-)0 C11111@a-vu@2i@lawir,Lilutitu5t-uv 

(Electronic Government Procurement: e - GP) ta.InutirLiiinall 

e. 5t.E11.3'101i11111.11115 

1.1.e) 	an_nr t15LG1aUG ei1Fl1J YV.M. bl-ow 

,c, 7u '17tno1n7tialleailuA:-Ijcv 

...1171-r•arnS111111  

....... 



b. -AL:II:tun-Ili-own 

11CitoulisnJ1t1 
. 	.1 

01111.1114W7i@l11@t011511..1.11avot.RFadiaLvuoiLut'AlldiviloaaolfrmiivaniloutT_JvIte409i-J 

141 
cii.6-) 11111.1_15b616 

i")%117-1L'11,1111Y1 (CiltATaVI) 

bclib 	vi.NuvitLa 

,*.tv 	 ocNvi-a'G)cncnQo 

d.cn 11/1015 	 odc-i-v'GncnG)a) 

11111611.11R7Gi 	http://www.sru.ac.th  

6.& E-mail 	 gpro.srugsru.ac.th  

ainIfuTuiligiw-15Lnama,' 7a156 Vii@fWITILLOU 41N6Jo11t•Ju4J@uar,fia0alc)IiaLau@LLur, 

''X'el5f1j iiajf1111.101.S1)EJ 

flcuznIunilrhyluoiiin@umito4111.1 (TOR) 

a.G.) W1.91511'111471 	 /TfM30110110 tInTurnur-n 

115111.10.1Pl5 	f1151Jf115 

05.521Q1115 	 lvuLtU 

a.a.• 	 12i1)901b 	n551Jn15 

m51Jn15 or.Lat-n4m5 

. 	 '111311111 

	-7771J.I111 	

:" 

:morn 



51EJanOuvigndritinglottliiin1A5nit11talk 9iTuavt.tvir,w el6FIDS.104q1M).051i1 

'4'1q511t051C.1 6) 11,0 

4-rt7u 	LF1'401 

z1'11nInt/nMilitauniFiou-111191 

enlynn-iovrwilcitAttoull.iCiajoluE@nalm% 

wunInatolpi-nlvit'Ll 

tB14virIltitu@LLov)liild1 

LLIA rl J 1J c7c1611G15 ViDlt1g11.1.1F1 

LLIAlfliLi.loolvt.taim-n5ounuLtLatit Integral Light Emidting Diode ( LED ) 

zramoliiVILivtAilfl-raini-illo,o1Aliaunii moo 37.JaSalm 

0.0b& 111 -11140SlIA5 

ROLLOO1C401-1/.11.11GA1vQ:LL'Ut ba:. x lsco pixel graphic LCD 101F.J0 -11.1150LS@nnisaavilwa 

li.an7uDtivii@au7$C1W" 

ti 

m.mo 0111150lrnnTthirrtialjNIInterdallull'Iallvtni-mftmi-1111811.ShOltD1 LLato-anweilc,Takia 

6).5)G1 	 b,000 vrilue 

111.1011.11.:I@EJf1±1 Lvd:b K bytes RAM 

6).G)b ailmoltsim..14jaklawan-15-NL`4@sni5taiiar4alArmic.1-mvill USB 

vansmi-an11111.1vMsniuglnildilotilihn4611,1A11114114-1 totsolw1,1 co 185641 

liuucilaatatt Nickel metal hydride 61.1s Ah L111.40,4111)11111..1 

Ismo 	 m 

i'LliSt171.&11,- .1n-niliillaunl 	IEAN-ivri.iit.1:;litifY15i'l.15@l1J1F5fIti ISO e0C1G): lnom& 

(6a.ru2ne15) 

41rt.2u Leilo4 

b.c1 	 imilok°1-111.11,111,14Pifloulillgounmn 

x cr, 

lv.cn LLv6Ii11LiALLekAutvuu LED 

SPD (Sillicon photodiode) 

WILLZU1NOLLUIJ LCD uc~" 1JV1u7FJF1`)11J~1F11n157G1~G1 6)o Flt 

1.41,LUIILLUG167le5 •i11.110 bAA 

± 6).0 SPAD unit (iiSPAD@Otwill o-zo)' 

± o.cr SPAD unit (fiisPAD00::11711 o-to) 

/illqv.wf,),i.ini141-114oE,J,11..i.ti- 1 0 	&0 DC 

uiti4/17A - uo f1J && 

  

 

....111z19,1LnllDn.rt 

1- 1111 

 

.ss 

  

 

6). 

G).G1 

G-Ll9 

6).& 



L.~~5U115vf111~t1df111N~1J1JaFJn71 l) 	 n15iu5@anolyru ISO eooG): l9oG)d: 

(1,aitioneW 

m. Lfilaliff1112,1u -n5ln innu Lfiiol 

iofl-mu-n5-1n191Enmmivani-)adillnaneft,Lnu 

ID.0) 0-11.11501,0q41f-n -Tql5inwuutnsu Global (Total or average for the image) Utlfl fITIL 

Ern5-Ai (Total Length) Art,r-IFILho,iiFruEinalli,Qati (Average Diameter) , 1Ni..iYie2521) (Total 

Area) , 11i)..no5 (Volume) , 	 (Number of tip) , 

(Forks & Crossings) 

• 01L15O66OGI1Fhin57oin In function of root diameter (per diameter class) ULLt-i FI7'-111E1T) 

(Length) , iftnrirn (Area) , 115ai1G15 (Volume) u,ar,41t.raLIJa -iu5in (Number of tip) 

• 011.115f166?Wl -lfmlo5-In In function of root color 1,kri il-iaJErn (Length) , YVuY1W2 (Area) , 

(volume)m.''-rt.crulJoibrlin (Number of tip) 

o.00 3J0'0611F5 (00 dots per inch) 

19.01 	 x to 

• Mthi,Ln5Liti'lLin5.F11-Init1,1111-minlulknymifrt`roinl Windows 

'1p G1 

• vrt.i-]uthr,Inaranai (CPU) T17:1G1 Intel Pentium core is-il 

• vrU-lufi2'la..rn4r1 (RAM) 1JF1711.J1).11:iatinl 	GB 

• -11.ititiiriniajaz'ilwl (Hard disk) 1Jm7n1A;ili1iEJn7l 61 1B 

b.e. Monitor LI,Iyuo LED .01,w11.ii.1@un-in bo) 

ln.e.& Mouse LL 	keyboard 

lD.G)o 1"ThAl lDbolw91 co 1:65614 

lo.G)G) itIlltriuFlainnvi11111BEThT-1 	lour:,N'nvnlitilAiun-i5if̀ u5@larvv.-ii..i ISO e 00 6): lno6) 

(66..tmnai5) 

Gn. dllu,iii"Alvii`uwilusju TLC 	-iti`TU G) 4161 

0.6-) 6166f12g1'1v5v664j66Ciru TLC 2111'161 ID° x Ino cm TEIGIfillAldtil.,11.1 leii'DIJCsilf:10171-1P)EILLA'') 

-11.171.1 G.) 2f G1 

Grub 611,6f11'1114T'uLvtia•iu TLC /111W loo x co cm 11,1G1f111.16fil.l?Tl.ilil4 

cnsn ur.41.1 TLC LLtiv silica gel .4-111211 G) 2161 

66G:11.1 1 LC 6611t1 Cellulose 4n tau2161 

1 
4'. 3 ................ 	

'1:.;::•5',11111-512;111 

............... 

. 	
1.N5431m-vi 

............. 

„•„,-7r&L'alr', 



411.17U 	Lfilol 

6f..o 

ce.. 1B ii. 6,1gr- 1.,n-i5vi-o-itiminriLingo5t,zvrilln-nn-ru (Stirring) 1,ltr -15114-nilim..1 (Heating) 

ce.cri ushlifrriLimdhu Glass Ceramic t41eroulmialarjulim711Aai.4 (Hot plates area) 

locr&ximn& 

• ililil:Itt.n-15YFryailutahnlnoL vt.rij'tz,i-int.i6na-it leated zone) llitIlaun71 

Gf.& 0-ammiitrAuH--y-aJLI-Aun-w-)til9itte,j-11 moo 6,,o00 

11A1 (LCD display) eienriloliNLiitilP5oL14 

• 01!..1150fl71_:Lf1-15.11,VM1-11A@UU 	iG1uiliinan5r,hvi5@ Bar graph Lovaivill'1;]@ 

• a11mciV4r711Auta,Lr-im5ataluloiivqvitlIz3J1n4 &&c)c)c 

Gr. 	kntivJ HOT mio-)117;v17-N@ 

onmon-rt.eiwraiu (Ilit5qv5)1vilfia11v1Iveio 6)c) Svl 

.6)0 illttulalfila--a.anoriu IP loo 

.mm lA5aJlla~t1n155115aJ1JT, 551U CE (wuuvanoil. ) 

(LxwxH)13.iii@un -) cnclio x 	x c t ilW1.1J915 

• %/111A-11117Duni lobo 17avi cto Luivi 

ISO ‘000 (Li.ut2na15) 

lotJL6.di-hami-rni-itivinqNSFi1ot G15J vrimdilIgt 

11175115@l1.1M1111 ISO room : luoG.)& 171'15.1.1JU 

ISO/IEC Gwiolv& : lgomd Sen-mAni5viln15.inuilfiwn-vvv 5761157 

(LLIAL@nall) 

41U1V Lfit04 

X.0) 1G11at4.11mvni 	 cno 

&.19 	 1%Iri.ii% IQ Touch vi5@n- 1 

&.01 

• Cilna-in111.111DivmUejlq) && U1YI viain-11 

&.& vilia@vaiolwaLtu LED 

&.b lt1.1,11,111.1j1::@EJ11- 1 	 Li35914 

&.6 5111)5:',111.iti1tllY113.11.Thun-i1 

b. lfli4Nia (COLOR READER) 411.17U a) LA101 

b.61 viJuLF)tasrl'oSIL-7oLvutiniIatYravuNLLem 	alm Illumination / Diffuse Viewing) 

bib 'utlimiAlutittunl -Yoial.IG•ilf:11.16nall 0 

bsn il-11.11501.1.00 ,M1011.11-115iGlUgD A(l."eb*), 	(L*C*H*), AEPa6-4-112,4r.m2.-11.4.CFf. ,5.57,jirs 

.......... 	.. ..... 

013.1150Crluill-ric.ilyn.i (Target) Lot Fil9Y-261,1 	 flia;ockpi• . ....... 

L*: m ill moo 

• i1M-Ill.ILLaj•uti-il•Ln-ii4-1 (Repeatability) 11JlflU AE*ab 

cno 

b.c-i IpAL11151.1E.1 ap:D° WILIII'lVIS.T11.1yJ11111151.1@s9 



. 	...... 

c. 

Db 

• Ifiri41ELLeiG1IC40 	 FilLQSEJ (ve, G)c). f11) W1UVI5c~~3JW1U 

b.G)0 	 USB 

b.G)G-)1i1.411VLGIEiii 211:10 AA-Size 	fiau 

b.GYe '6-11(111,101/ 1-I-11..1211.41/114.111.J (Operating temperature/ humidity) @Oil 0°C 	o° C 

d&c3,0 vini.̀1@uni-ilotilliCrioniwnAWu (41 GrleC) 

\-0.Gn 	 Ayurfuill iaiti'nwi (Storage temperature/ humidity)@04 

•ciwryia.J4.1.11n,Ty16 d&cYo 	 crie'c) 

IOLIet.1,4-11nliEJlal_;f1`15i'l.i1. @13-11G15111.1 ISO e006): 0G) 

uarillXalqt7inlloatniiinAmtaeiDfUTtin15 

ISO/IEC Gwiob& : 

(LimuLanoW 

1,f15017c11,1.1@4A1.1gf1T-11.114 .-IMILI,UU1^011,1-1 Digital Refractometer 41v7U 	1,M@1 

0.G-1 12i7V161A5l4fl1711J14111.1 (Brix) lud-iwtantibitiltivi@lqlriimILLar,1%n-weiuili 

1,6M11FilP1T11161JfliAti41711.1111T11.J (Brix) 2.181.115dt,d'IEJL6176MAYI1I1 LCD 

6.01 el rn,i'lLli@5AL91-M713,114.11U (Brix) IiAVti-)1 Ci-& °/0 

1.111fl711.1arAgUO resolution 9,1811,1.i@il4tikT11..1111T11.1 (Brix) Lviliit 

± 0.1v 

ci.& CiiLmijoliranwtivtiovauqt-Livr,iiiVilou6-111.401 (Automatic Temperature compensation) 

LotounInLS@nniTti-il- ulAilaitiVwuu ICUMSA, App. Specific vti@LL'ut None 

• i111.11501.1.001qVIJVII,IihiV.11-1EIMS@•101V1J1.L'Ut °C LLar, °F 

AG test mode Li^lagj-)C1Ln-15mivatormluaiLlent@loiulmplu 

)-mi@li.iniIllalfiuilligraangn -114 IP ‘o 	 Ambient Temperature Range othriti 

@11111.‘ML4lEJel 

ri.ct 1i5t1JUIJT'Ut11.461JElIfrl5@lIGIEJ1.4111 (Zero) 

el.mo 
	

l9xAAA IGIEdifl'Ill..1011.11501%/1"15&1111J5L'InEl.i mo,000 reading 

d.61G) Liitir4OviiiciviiicZoainImuitliin_rwipu ISO e00,5) (avuLaneri) 

q1.6-11.g 

	

	 6 It.aiJuii- t.vvrtA-ntrUlEA-InkINSTIoLo51 

iinoarwiwu ISO coo : IDo6.)& vil5r,tt 

	

ISO/IEC GwIlobct : 	LiN'unn 

u5r15141n15211ES1JF1Nn1yq T-)91Li-ILLatilt1511"AmBn-riv (u.vuLanern) 

L1`4oli'ontlait:EruifraiLivraitaLtrumniqi Refractometer 411.1711 e 141104 

14-Y01.1.1.0iAtoCR-nliVn11..i (Brix) luzimitanulailli.:1XallJETCHM:5LLO:AtallilLI 

• azio.IiiFnniwojAugi (%) A711.ivr71rt4 (Brix) Talii-ioz.• -liianr,14-iufi-itt,ivillgifyiurvrim, 

o-&o% 	 ....... .......... 

... 	110 	 scale i'-lfl-yiliar,Lb'EA.ti@ILIJaiviil.dwrinivryiu (Brix) wilrit cp.& 

.c9.f. Prism ltlilltrU Metal prism housing 

• GhIMiNi4.11-1-1511@11%1:1GILL1F551-11 IP 

• lthAS911110141t4S91WInI5111UOSITUIng1111U ISO coom (111A11,W1445-----. ". • 



ilutrutliigp_it@lLFii' l (Zero adjust with lock) 

Ioukuoi;Lviii.14-rni-lua-intzirjv)Iotmw 

ili@lanm.1.--111 ISO eooG) : tvoG)& 1X15tuu Lii@l1%5n15 -11.4otivt.Latn-1TLLa5irn1fl 'o 

ISO/IEC 6)040',D : 

1,41r1-15.uluililF;cunlri 5-wA-JuatilthtFivIEnivi (La.stonoW 

i,Aq@l 

c.6) 

1,ualLihat,Loluozivi@gn--1 

e.& flY11.1lq-J581_1.n1Lawiailli•taun-ii lvo,000 RPM. 

e.b 

	

	 &o-5o 

i'utItriuF;cun -rrilliU@un-il 

• lf11▪  0411041 -J@E11411/1 -11.111.1 6) 6f11@l 

6)0.6) imì'mlla-InaLauLoo VfSaGlfYl 

• Invo.uulow-JiLN11.117atin-i1 6),000 

M0.621 	 ',D0,000 

1 ilti1-1 	- 

mo.& litiY1111 

G)o.b iuthtritimjun -wiL.ii.Thun-i-1 

• &.1,t11CL.11n1F1 411.111.1 	1141 

G) 6).G) 	 It IALL.Ltrunlv1"-A171ArTtliu 

valnvamthr,L.rm 

6,6).b 11aLn51JItutn7@lrivv@ILL4lJLLattolni101 (Ingress Protection Ratings) 1717t kJ IP bo ar,fi 

filA'sITU10 moo "TVIg 

1)m.sni11161.1.11.7t1tu1lm41@iil11741kL 

G)6).&,C6:141-rt.ildirivalniciLLtioLLatl@tIMEJ 

G-)GL&IellAllt1.1 PPS , Diaphragm oiSvuvviria@u (P1FE-coated) LLm1716.71iiu FFPM (Kalrez) 

• ailruwjtalmvUoi-JEA"p15-1Lq-Jivill G`b viI/larriii atm pressure 

• ililrlflYi'lltARAErf11P1 (Ultimate vacuum) 	 (abs) 

mG).d 011.1-1701;hfrilLOVIJ (pressure)14i o.& bar g 

6)6).e livi@riva -unliiiivooal'tir"hu91146naii.nlEitti (ID) b 

6)6).6)0 ai11l5n1CyulAilwrilo7° ta1 r,i),,Ca5 c ali711MOSib?161 	 (aMbign,1777nTaini7  

temperature) 

MOLG)G1 1271,Y,h1 	 LfAV`il 	 J  111. 

mm.mb G•lbs GUTE11911iTt3.11VII1111 CE (EC) (uutnanoi) 

• 



GIGI.GAT1 i'MAZIYLV.,LniY11111:VEin-j-1 

illIDJ1.1W5pU ISO coon : lvom Y`115:1,Arti Litialvivin -ru@rAvauatinntLtainizr 

6A5@s1 Lotritii@lqtiGini50@thikuLHi@siilDltdiitin15T`u5D1 ISO/IEC 	: b06-)m 

(6L'Ullt@n011) 

6)6).G) qiirildrtAti• 

G1G).G).G) y1n5i315tulltlfpn -wi (Vacuum Filtration) 3J51uar,C6EJG1G1l1: 

MG).G)Csf..GLG) nl-auLiiri-] (Glass funnel) 	Q000 iiiaSa'm 

Borosilicate 

1Ja'661J9.1 (Glass support 

base) vi.19i7triaguri7 Borosilicate 

6-)G1.mcsf.0-).01 LLflaLiiiJorn5N (Clamp) viivinailLiieJL (Anodized Aluminum) 

0-)G).6-)(9.-..m.cirr4IWUPY,411,1ii.1581i'L6h8L'1,:ii11$1.1nnT5mDI111.J191 ,000 

(Receiver Flask) li-Ikti-TavILLf'n Borosilicate 

G)G).6)cof.6).& 	 Luoi 	(Silicone rubber No.) 

G)G).6.m.b Ltic;m5oliiimtvvtinIallPy1i1n'lem Metal coating PTFE 

mm.morf.0-).cii 	 PTFE (PTFE gasket) 

G)G).6)6r.6). 	6VnatiimiullunID1PrVilar,a-)u (Solvent) livivia,,,4 111A11,Na 

LLat111.176m1tvi.tio4iAl tru-noati Lt1.1511.1 

6)6).Gw.'D 	 4-nau naal 

G)G).6).cr, mriG11tIn5@ltivai c slivni 	niol 

616).6). va@wvianan 1NSa1JGJ11JGl 41t7t.1 c toil9) 

6)6).6).x vaao-wAi 	 &o ycaaGi  

ma).G).b 'InG17,1.1111JY,i /11.1101 Ixto 1Jc1. i11.1111 &*11.1 

1.1')GIFJ111.1Y,1: V1-110 itoo 140. 0i11471.1 	‘11.J 
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