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W.mAluladnszaeunasuys

Ph.D. (Environmental Management)
VANGATUIUIYIR, PNAINTAUUNING Y
Uszaumsndaeu 14 1

ENG32 4313 1153 suLdegnavingsy

v a

. 57, AT.yde TRnsEdes

o
a

WU, (LANYAAINNTIN),
w.wAluladnszaounaIsuys
M. (welulagdawinden),

w.wAluladnszaounaIsuys

D.Tech.Sc. (Environmental Technology and

Management), Asian Institute of Technology

Uszaunisaiaau 25 U

. KA @UU A9ADRY
AU, (ArNnssuadl), 1mAlLlaEnTTIuNATUY3

7.4 (nalulagdsinda),
W.mAluladnszeunaIsuys
Uszaunisalaeu 26 U

126



A19ENssEUivaaa Y

TgvauazAMAINISANYINERY

ENG32 4314 n1599N158920803 91320UdY
gazauUasnnglugnny
dsenaunns

1. 5A. s.iunsuia Aufunsng
IF.U. (SJFI’JﬂiﬁJ?iQLL’JﬂéJE]ZJ), 1LUULNY
.U, (@ wutisuazaulasnie),
1.l IINET Y
M.S. (Environmental Engineering),
New Jersey Institute of Technology, USA.
Ph.D. (Environmental Engineering),
New Jersey Institute of Technology, USA.
Uszaunisalaeu 20 U

ENG32 4315 ﬂ’]iﬂiZLﬁuNﬁﬂ‘ézﬂUéﬂLL’Jﬂé’E]lI

1. 56, ps.iunsuia Auduning
AU, (APNSIUAIINEDY), U UBULAL
M.U. (0% udisuaranuUasnane),
1.l IIusTY
M.S. (Environmental Engineering),
New Jersey Institute of Technology, USA.
Ph.D. (Environmental Engineering),
New Jersey Institute of Technology, USA.
Uszaunisadaou 20 U

2. 9. AT.ANINYT BANE
.. ('3mnsau§ummé’au), 1. YDULNY
3. Gennssudannden), PBINTLMTIVEGE
Ph.D. (Environmental Engineering),
New Jersey Institute of Tech., USA.
Uszaunisalaeu 19 U

3. WA, 159587 BUSAUUIS

WU, (@N515UFVANENS), 1.uina

WM. (3‘mnmam%?ﬁmmﬁam),ﬁmﬁamiﬂimm’ivlmé’ﬁ
M.S. (Environmental Chemistry),

Kochi University, Japan

Ph.D. (Environmental Technology),

Ehime University, Japan

Uszaunisalaou 25 U
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A19ENssEUivaaa Y

TgvauazAMAINISANYINERY

ENG32 4315 nmsUssifiunansenuandau
(s12)

4. WA AT.ENIN AN
.U, GFNITUawnAGeN), JranIaluvTivendy

M.Eng. (Environmental Engineering),

Asian Institute of Technology

Ph.D. (Environmental Engineering), Illinois

Institute of Technology, USA.
Uszaunisalaeu 21 U

nsunnuvuideu

ENG32 3312 N159AN15VDILEUOUNTIY

1.

9. A5.90YU JUTUNTIA

.U, (AAanssulesn), LUouwaY

A3, (GFnssuaanngow),
U.mAluladnszeunaIsuYs

Ph.D. (Environmental Management)
VANGATUILIYIF, PNRINTAUUNN TN
Usvaunisalaeu 14 U
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dauil 5 Seatuayunisiseuiuasnisuseiununinnisine

1. vieUUAnIg
1.1 Ugy@snen15va93an Asdna uazaunsaln1snaass

1.1.1 ¥iesfjiAn1siEnd a1msiaasila 10

Tdmsunisieunisaeu 518391 SCI05 1191 U{URNsHENE 1 uae
5787391 SCI05 1192 UfjUAnsWEnd 2
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5787391 SCI05 1191 UUANWENd 1

192 A1 / SiSeu

nsiFeunsaewiaun 8 Ut 64 nau/FuiFeu 3 AU/ NGy
UFTRNSA 1 i (24 Aw/mv)
il 518013 Srusuitld Susuiiiieg
1. \3oeteRivia naflon 4 fuv 8 ¢ 10 ¢n
2. R30It 3A0 8 M 10 67
3, neoslssaauiues 8 #n 10 2
a, lulpsfiwed 8 M 10 é
5, ldussinuanuLas 8 M 10 ¥
6. TannsanszuonfuLuIaen 8 M 10 #1
7. TAnNSINTZUBNNANTWIAEN 8 M 10 67
8. TAnnsINauau 8 10 /i
9. Wiseey 1 U 8 ¢ 10 6
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URTRNST 2 nsiedeuiiiadufeanunisasd (24 aw/av)
il 378113 Fruauitld Fuauiiiieg
1. Metal Track 8 1 10§17
2. Cart 8 ¥ 10 ¢
3. Cart flag 8 M 10 67
4. Super Pulley with Clamp 8 ¢ 10 ¢
5. Photogate Timer 8 /" 10 67
6. Accessory Photogate 8 /" 10 67
7. 9 VDC Adapter 8 ¢ 10 1
8. Mass hanger 8 /" 10 67
9. Masses (5 gram(1), 10 gram(2), 20 gram(1)) 24 9 30 ¥;
10 String 8 /" 10 67
11. | Ajustable end stop 8 /" 10 67
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UHURN5T 3 NMseydnyluuuindauveainguianis (24 aw/mAu)

il 378113 Fruauitld Fuauiiiieg
1. Rotational Dynamics Apparatus 8 M 10 67
2. 9 VDC Adapter 8 ¢ 10 ¢n
3. Disks (two steel, one aluminum) 24 9 30 9;
4. Drop pins 16 %n 20 9n
5. Level 8 10 ¢
6. Thumbscrews (one solid, one hollow) 16 %4n 20 4n
7. Mass hanger 8 M 10 67
8. Masses (5 gram(1), 10 gram(2), 20 gram(1)) 32 U9 40
9. Torque pulleys 16 4n 20 o
10. | Thread holder 8 ¢ 10 ¢
11. Thread 8 /" 10 67
12. | Air Compressors! 8 #7 10 ¢

028Vd

Air bearing
pulley for
hanging mass Disks (two steel,
one aluminum)

SNLYEVIdY
SOMYNAG TYNOLYLON
VELZ6-IN ISPON

Optical
readers

Mass hanger Torque  Thread

Masses: 7 pulleys ~ holder | o o
5 gram (1) ~ .s/
10 gram (2) > ( ¢ )
20 gram (1) @ © @

Drop pins (2) Thread
Thumbscrews . E
(one solid, }T
one hollow)
Digital
Accessories that come with the display
ME-9279A Rotational Dynamics Apparatus

1 Widwihiivsgdiesjiiinns asedeunisvnureasios uavssunedieenannnsonduussimnduamindnmsldau
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ad o

UFTRNST 4 ussavdiivinliAnmsiedeuiiiuisnausednsidins (24 aw/mv)
il 58N13 Fruauitld Fuauiiiieg
1. Centrifugal Force Apparatus 8 M 10 012
2. Power Supply (18 VDC, 5 A) 8 ¢ 10 67
3. Smart Timer 8 M 10 67
4. photogate head 8 /" 10 67
5. 9 VDC Adapter 8 /" 10 67
6. Rotational Motor Drive 8 ¢ 10 ¢
7. Drive Belt 8 M 10 67
8. Mass hanger 8 /" 10 67
9. Masses (1 gram(3), 2 gram(3), 5 gram(3), 10 gram(3), 20 8 Yn 10 ¥
gram(3), 50 gram(1))
10. String 8 /" 10 67
11. | Level 8 10 /i
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a1aun 378113 Fuauitld Swouiisier
1. Sonometer base with tensioning lever 8 #1 10 ¢
2. bridges 16 9 20 4»
3. 5 wires (guitar strings) 8 Yn 10 ¥

the following diameters (linear densities):
—0.010" (0.39 ern/m)
— 0.014" (0.78 gm/m)
— 0.017" (1.12 gm/m)
— 0.020" (1.50 gm/m)
— 0.022" (1.84 gm/m)

4. WA-9613 Driver/Detector coils 16 49 20 Yo
5. function generator 8 #7 10 67
6. oscilloscope 8 /7 10 67
7. banana plug patch cords and BNC-to-banana 16 %6 20 %
adapter (for connecting the function generator to
the BNC connector on an oscilloscope)
8. Mass hanger 8 #7 10 67
9. Masses (250, 200, 150, 100 gram) 8 Yn 10 9

Driver coil Detector coil

-

Function generator Channel 1 (trigger) Channel 2
Oscilloscope

134



UFTRMST 6 mandeuiiluvesvadfiiniumiags (24 aw/a)
il 378113 Fuauitld Swouiisier
1. \3aeiaruniavasvian 8 U 10 99
2. UIRNIULIAN 8 /" 10 67
3, diussiin 8 du 10 9
a, ANMANYNTINAN VRGN
R = 0.0750 cm 40 gn 50 gn
R = 0.1125 cm 40 gn 50 gn
R = 0.1500 cm 40 gn 50 gn
R = 0.2000 cm 40 gn 50 gn
5. Jnines 8 du 10 Ou
6. ASEUBNAIN (Cylinder) 8 NJzuan 10 ASEUBN
7. Yhfuded SAE-90 8 8ns 10 &ng
8. | vhihuiles SAE-140 8 303 10 Ans
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UURNN 7 Adwdssluvasndatete 1 919 (24 au/Av)

il 378113 Fuauitld Swouiisier
L gannaasioaeln 1 419 n¥ougaUiusedunin 8 9 10 4@
2. | deudes 248U 30 §u
3. AAULLIAS 8 ou 10 &y
4. U1nnuudn 8 Uyl 10 wiia

136



UFtRns7 8 nsninunisvesgndu (24 aw/Au)
il 378113 Fuauitld Swouiisier
1| anduegiede 8 an 10 gn
2. | anduidda 8 an 10 gn
3. | Wen 8 Ly 10 1
4. wRMTUI 8 U 10 9u
5. MAULLIAS 8 U 10 U
6. | 3ugneu 8 9n 10 9n
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5187391 SCI05 1192 UUANWENd 2

naiFeunsaewioun 8 UATRMS 192 au / fueu 64 nau/uizou 3 AU/ NGy
UFTRNST 1 aunalvidh (24 aw/av)
fduit Fogunsnl / 1ndasile Suoudld Swoudisleg
1. waanefaslninseuanse 8 LA 10 1A309
2. | weugdendaffiweinienaeives 8 U 10 %A
3. | anglvldeudeunasine Unnaseid-uiumin (f-uas) 8¢ 10 4
5. £719101 8 10 9
6. Tani 4 sUnse
UNUAULNY 81 104
NINTFUDNNGN 8 3u 10 %y
NIINITUBNAY 81 104
fdateunay 8 3y 10 %y
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UFTRNS 2 2easulihuaznguesinesvaenil (Kirchoff’'s Law) (24 Aw/au)
il 378113 Fruauitld Fuauiiiieg
1 | geneaesnvsiiiuasnguaadsyseni (Kirchoff's Law) 8 99 10 4
2. | Aviadaftimeinsenaneiwes 8 99 10 9n
3. FIFUNIU 5 f 40 M 100 ¢
a. | aelvldendedmivundnslauedn (f-uns) 24 ¢ 30 4
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UFURNST 3 29aslifinszuanss RC (24 au/anu)
il 378113 Fruauitld Fuauiiiieg

1. whasdneidlninszuanse 8 1304 10 1304
2, ARvadaRtimes 8 1304 10 1304
3. | wouzdendafdines 8 \A3eq 10 1309
a. | aglvideudeunasine Unnassid-uiumin (f1-uas) 8¢ 20 ¢
5 | enefiwesuaeidu (f-unq) 8¢ 20 ¢
6. | aeluldeudeluundlnslavedn (f1-uas) 8¢ 20 ¢
7. | nslavedn 8 Wi 20 WHS
8. AN (ABZAIANIUFIUNIL) 8 ¢ 20 ¥
9. ffunulingIua (PagAAuaIUNIY) 8 i 20 ¢
10. | fufuuszquuudits 470 pF 8 ¢ 20 6
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UATRNST 4 299slifinszuaadu RLC (24 au/anu)
il 378113 Fruauitld Fuauiiiieg
1. isesidindayaunduguley (Ufurunauazaudls) 8 Y 10 0
wionatndyeu staw BNC Uay AU A-uag

2. | wivsoeadalaalaundouaslnsy 1 ¢ 8 un 10 0
3. | Avadaflimeinienaneiwes 8 90 15 4
4. | nslavedn 8 WK 20 U4
5. duniu e 100 €2 8 20 ¢
6. Funilentih auia 100 mH 8 6" 20 ¥
7. | wufudsquuulaidih 0.1 pr 8 63 20 6
8. anelvidousedmsuundlnslauedn (F-unq) 8¢ 206
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UURNIN 5 N1sideau (24 Au/Av)

il 378113 Fuauitld Swouiisier
L. Helium-Neon Laser, A = 632.8 nm 8 §in 10 6
2. Optics Bench 8 Un 10 »
3. single slits: widths 0.02, 0.04, 0.08, 0.16 mm 8 9 10 4»
4. sets of double slits: slit widths 0.04 and 0.08 mm; slit 8 Un 10 »

spacing 0.25 and 0.5 mm
5. sets of multiple slits: 2, 3, 4, 5 slits; all widths 0.04 mm, 8 Un 10 »
all spaced 0.125 mm
6. Apertures: 2 circular apertures 0.04, 0.08 mm dia,; 8 9 10 4»
1 array of triangular apertures (equilateral);
1 array of square apertures
7. Diffraction Grating 80, 100, 300 and 600 lines/mm. 32 613 40 ¢
8. Viewing Screen 8 #1 8 #1
9. Component Carrier 8 ¢ 8 ¢

% Lingsim ! ooty 30 1 IS0 600 LINES™
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YRR 6 nsunsnaen (24 Aw/a1v)
il 378113 Fuauitld Swouiisier
1. Michelson Interferometer 8 9 10 4»
2. Helium-Neon Laser, A = 632.8 nm 8 m 10 90
3. Alignment Bench 8 9 10 4»
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UFTRNST 7 nmslwanlsd (24 au/anu)

il 378113 Fuauitld IuIUNiiag
1. Optics Bench 8 9 10 4»
2. Alignment Bench 8 n 10 »
3. Helium-Neon Laser, A = 632.8 nm 8 9 10 9@
4. Light Source 8 n 10 »
5. Component Holders 32 40 6
6. Photometer 8 n 10 »
7. Linear Translator 8 Un 10 9m
8. Angular Translator 8 n 10 »
9. Polarizers 32 40 6
10. Glass Plate 8 9m 10 %n
11. Acrylic Plate 8 s 10 4»
12. Viewing Screen 8 Y 10 gm

0S-9102C Incandescent
Light Source
0S-9107 Component
Holders 0S8-9106A Angular
Translator with
component holder

0S-9104B Linear
Translator

SE-9367 0.5 mW
Helium Neon Laser

0S-9172 Laser
Alignment Bench (with
couplers)

0S-9140 Fitted Case for
Optical Components

08-8020 High Sensitivity
Photometer with fiber-optic probe

0S-9130 Prism 08.9109 Glass

Dispersion Tank
replacement bulb for
Incandescent Light Source
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UFTRN57 8 UsingnisallwladidnyviEn (24 au/anu)
il 378113 Fuauitld Swouiisier

L. Yanaaoslsngnisallnlndidnnin 8 Un 10 9

2. | vaenayINA Phototube 1P39 8 viaon 10 viaen

3. | Adviadadinesniavay 16 %A PARTY

4. Super Bright LEDs
Awng 8 viaen 8 viaen
e 8 viaen 8 viaen
Ay 8 viaen 8 viaen
dia 8 viaen 8 viaen
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5187391 SCI02 1112 YJUANsIATinugu 1

30 AU / TUSEU

15 Ny / Py

2 AU/ NG

Wadan1maaag sen1sgunsal / 1Taaile
Fwaudl | Swouiidl
Fegunsal / 1nedle 14 o¢

1. wedandfugilunsvhdfiRnnaad 1.1 pgineeyuLay 16 % 20 Y9
1.2 \n3esds 3 Ay 410309 | 5 iA3eq
1.3 inveedslilin 4 duvis | dipdes | 6 Ledes
1.4 Gusm 4 %o 10 4

2. M3UIUIU molar volume Yo9uAd 4naUnIadv molar volume 16 9 20 9n

98N

3. auvAneadnin gaaunsnimadenudves 16 4A 20 Yn
GRE

4. wuudnaedlavzuazn13indinuuussylin | lumagniades 6 49 6 49

o

5. MsvUTInaasoengyslugiannse 1. gogunsainisininn 16 uA 20 Yn
2. wliAuseau Hotplate 5 1A384 5 1A384

6. augan1sazasvesasiiazanglutle gagUnsainislvinge 16 99 20 YA

ol

7. MIMSURUYRIUSATEN Yrgunsainstningm 10 yA 12 4a

8. MUNUTANVBIULNTEN YAQUNTINITNARBALT 1 9m 1 9m
AN
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\A3BsliauazaunIainImaaas

1.) wediawdnugiulunsyiujianiswed

sURgIRE sy LLaw \AT0eT 3 AU wseetalni 4 sums

2.) AN5UIUSH8 molar volume YaaukNg@aandiau

3.) auvdneadniiv

yrgunsalmyadenudesens
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4.) wuudnaedlanelarn1IIAFIMUUUTTITATIAR

Simple Cubic Body centered- Cubic Face center Cubic Hexagonal Close Packed

5.) MImUTIIEIsoeNgnslugIannse

JUMARIN SRR TAzanefiIRE 198l sUaunsaimslmmsauwuudoundu

6.) auganisavatevesansiiazaneluilitey
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7.) MSMBUAUVRIULNTEN

8.) MsTUAUTTLANYBIU AN

esm——
| e——————
JE——————

v

‘ 7“17 .'- : —‘ F
s TP
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1.1.3 viesufjUAn1srauInes

Tddmsunisiseunisaau 5787391 ENG23 1001 n15tgulusinsiunaunmmas 1
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578391 ENG23 1001 n15:38ulUsunsunainitnes 1

55 AU/ nau / Tuseu

Ualunian1sfinendl 2 waz aamsfneit 3 1Wundn 91uau 20 - 22 nqu wazUabiindnwasseulu

AANMSANIN 1 99U 1 NG

578n159Un 0l / 1ATa4D

WidaufjiAnns/seaziden y $1wauil | Suauiid
Yagunsal / \3esiie
14 ¢
1. wughnsuimsdnnisiieafiu 1. Wiz foRAnns inTesnouiimes 55 1384 | 60 1ATD9
FAVITEUULATEIUUTENBUVDS Aduasa wihd yils Video PowerPoint
AOUNIMDT GYSERTH 'e)msL%‘sJuLLasamUﬁﬁ’ami
2. MIUssinaratayakuy 2. [zUfoAns 1n3enanfiunes 55 1A309 | 60 A3
ddnvsetind Aduasa wihd yils Video PowerPoint
VSGRGH amiﬁauuazamﬂﬁﬁ’ami
3. selaudBimuniazeaaniuy 3. 1izUfoAns 1n3enonfiunes 55 1A309 | 60 A3
Tsunsy : faanuy Aduasa wihd yils Video PowerPoint
MﬁfaﬁaﬁjﬁamiLsauLLazamUQmmi
4. muidesiuAeiiulnseu 4. [z foRnns 1n3esnonfianes 5516309 | 60 L3S
Aduasa wihd vils Tusunsu Thonny
Video PowerPoint vtisdeaiianis
SeunazayaufURnIg
5. MITUTRYALAZNTUARIHA 5. [fzUfoAns 1n3enenfiunes 5518389 | 60 LA3S
Aduasa Whd wils TWWsunsu Thonny
Video PowerPoint nisdesilants
L‘%auLLazamUﬁﬁami
6. viindeya 6. \izUfoAns 1n3enoniianes 55 1A309 | 60 A3
Aduasa Whd wils TWsunsu Thonny
Video PowerPoint nifsdierilonis
L%&JuLLazamUﬁﬁ’ﬁmi
7. WfzUfTRnT i3esnoufiumes
7. NUNIUNMTABUNANAIA Aduasn whd yils TUsunsu Thonny | 55 1A30s | 60 1304

Video PowerPoint #ildd@oailanis

Y

SeuwazayaufURnIg
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o Y a wva =
VI’J’UEJ‘UQUGIﬂ'TS/i’]EJazLEJEJﬂ

¢ o4 A
318n139UN30d / 1A3D3UD

Yagunsal / 1AT4D

AUUN
T

8. fanIunNg

9. NIIAIUANLUUNINLEN

10. numuitegauUUnnis

11. ﬂ’ﬁﬂ’JUﬂﬁJLL‘U‘U’J‘UQU

12. Ardsiayluniseuay

8. v UfURNT LAdesneufiames
Aduasa Wihd wils TWWsunsu Thonny
Video PowerPoint ntisdeeilan1s
SeukazayaUfUuAnNIs

9. e UfURNT LAdesneufiames
Aduasa Whd wils TWsunsu Thonny
Video PowerPoint ntisdefilonis
SeunazayaufURnIg

10. e U TR 1n3esnenfinmes
Aduada Whd wils TWWsunsu Thonny
Video PowerPoint %ﬁﬂﬁaﬁjﬁami
SeukazayaufUuRnIs

11. Wgfunns in3esnouiinmes
Aduasa Whd wils TWWsunsu Thonny
Video PowerPoint nifsdiegilonis
SeunazayaufURnIg

12. WWgfuRnns inTespouiinmes
Aduasa wihd vils Tusunsu Thonny
Video PowerPoint nisdesilants

SeunazayaufURnIg

55 LAT84

55 LAT84

55 LA384

55 1A599

55 1A594

60 LATDY

(O]
b| eCe.

60 P399

60 LA589

60 LA584

60 LA584
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\n3aslanazgUnsal

guddausudsrgdun 523101 Computer Programming I

wilofe "TwEauuaznﬂﬂnﬂs:muﬁ‘uﬁti (Python & GUI) §1u2u 404 wii1"

uazayalfians i
P 8 Sk >
fidmiefiguivssauarsy

Twsou

Python & GUI

wivde duaz 190 v ayeUfiAnIs wWuaz 20 um w o " 5 mA=F 4

nilsdedlion1situunasayn

UfUAnIs Video lu 52uUU e-learning

523101 Computer Programming |

g

=@

UsIEY 1 : SsuukAzdIuYsHneuYesRRumes
fdawmansingd asaeo vgiad

PowerPoint TUsunsy Thonny

153



5983v1 ENG32 2202 UURN5Imnssuaindouiugiy

Fruautin@nm 100 A/ duiFeu 25 ndu/ FuiFou 3-4 v/ Ng
fwu 1 nguiSen nguiSeuil 1 1nan 17.00-20.00 u. (f1u2u 25 naw/ FuiSew)
Wadansuuanis
. sen15gUnsel / 1A3esile
Wadan1maaag . .
Yagunsal / 1A304ile sUkUUM e
1. Avdwimnsaduandon 1. TunuesUfiRnied 1 o sauAnululunu uag
Auilunay ety 2. wewAdudmsusisaumes thiauenthiuFou
Tnsdmiadoud
2. mswlamhelundmnssy |1 luauesUfiRnied 2 o maufaululunu uay
Aawandou ATIAVUAINBUIINATS
agniihduse
3. M35k Microsoft Excel 1. TuauwesjiRnsd 3 o AupYeyALAZRBUMAY
TunuAmnssudsuandon 1 2. lwinfnwnimeuiinesvse muluau
wuiaediinsfakeomiuad o iauenansyiufoRinag
U521 spreadsheet Tlununmihdudeu
4. sl Microsoft Excel 1. lusuwesjiinmsd o AupYeyALAZRBUMAY
TuntAmnssudwndon 2 2. Tiin@nwiireuiuneivie muluau
wueediinsfiakewoniung o tiauenansyinufiRnig
UseLAN spreadsheet Tulununmihtudeu
5. NM3ANBE1NIIATUR I 1. lunuresUjiinigd 5 o hufuRnismuluau way
thiauevtiduiion
6. gsalodundey 1. Tunuvesufoinsd 6 o fupdeyALAZRBUMAY
O Green Business Concept muluau
o Business Model Canvas o UnauaNansyULURNT
Tulunumihdugou
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$299N15NAABY

518n159Unsel / 1ATRele

¥ogunsnl / 1ATaND

JUnuuNTERIU

7. wadansulausluau

AAINTTUFWINABY

1. lunuresUfiRnied 7

2. lninAnwipeuinesnie
wituianditinisangs
o %euykIs MS PowerPoint
o «onYiKas NCH Debut

Video Capture #3590

I3 6§ v = L4 a al
gonwIsTUnmiluazinle

=
AU 9
o lulasludnsutusinides

ANSULEUD

o hufuRnsmuluau was
Wauey MS

PowerPoint tNTuLseu

8. MATNANNSIY Microsoft Visio

1. lunuresUfiRnisd 8
o MslY MS Visio Tunsadis
flanuudagiinszuaunsuiu
@mm‘wﬁw
o Mafauuuragi Green

Business Model

2. Tin@nwuineuNmesHse

wAULARNIINSTaNTLIS MS

Visio %158 Edraw

o hufuRnismuluau uas

YNAUDNTNTUSEU

9. wallan1ld SketchUp 1

1. Tunuvesu)ianisn 9

2. Tdn@nwdimeuiimesnse

wiutanfin1seaniwIs

SketchUp

o vhujuinsmulunu uay

YUAUDWUTUS YUY

10. watian1sly SketchUp 2

1. Tunuvesfoansd 10

2. Tin@nwimeuNmesHSe

3 Aa ¢ ¢
WAULAANUNITYBNNLIS

SketchUp

o vhujuinismulunu uay

YNAUDWTNTUS YUY
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TUsunsu

E PowerPoint

Tabla Name: 13| summariza with P @ | Hasder Row First Colume ¥ Filter Butten
= /

T otsl Row Last Cotuma

Tabio? B Ramove Ouplct

| Banded Rows

Imert  Export g o

Tl | K Conartto Range Sher

mal Tabk Dt

Who we are at Coho Vineyards

3,000 diffesent wines from 11
e 5 i. ‘ =

Wi widuie | v e

win s i

it s iy gk

from

C vy
i e wiis Famde the best vinevasds

wegerrn g oy

Teusted local business with
presence in comsmunity

1
2

3

4

5 iy imted | wda dusasnr
5 !

7

8

9

10 Gawind  wil vm oma
swilo Haana | usun

TUstN54 MS Excel 1Jswnsy MS PowerPoint

Fe Home It Drw Dagn Lion R WA B vew Daeioper Hep

" @ rrevous ENE =
ARV 2B E
ot | ety | S=imi—me o

L - [— e s P —— =

FL
E

Comment

WATER QUALITY REPORT
BOARD OF WATER WORKS OF CONTOSO

319 W. 4TH STREET, P.0. BOX 1234, CONTOSO0, CO 123456
PUBLIC WATER ID#: CO0151500
[

This s an anrwal o Bytha
of Cansasa, Calarade during 2017

EXECUTIVE SUMMARY
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Weter

et Pt BB (3 Acombity irmigin Treon W W B ' amm

1Jswnsy MS Word

P f7 2wt [ e
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Maerats
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Tusunsu Microsoft Visio TUsunsu SketchUp
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1.1.4 91se3ealie 4, 5 uaz 11 (F4, F5, F11)
TddrmsSunissoun1saau s18991 ENG32 2101 ﬂﬁﬁamimﬁ%ummé’am 1,
ENG32 2103 UfURnsiaddananden 2, ENG32 3308 UfURn1simnssudinden 1 uay

ENG32 3309 UfiRnsimnssudsanden 2

o/

guiuasadl ganiuansdmsuansinnsou
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4 a wa a . 1'% ﬂ' =
WﬁﬂﬂﬂUﬁﬂﬂi’Jﬂ’JﬂiiﬁJa\‘iLL’JﬂaaﬁJ 21A15LAF949U 11
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183 ENG32 2101 UfoAnsiaidanden 1

IuunANYT 90 AL/ TS 30 g/ Tuiseu 3 A/ N

U 2 NANSEY NFULSEUN 1 1381 13.00-16.00 w. ({1 15 N/ Juisen)
NEMSEUR 2 1981 16.00-19.00 u. (1w 15 nga/ Fuisen)

L a wa

Wadan1suianis

1. N1SW38NETaZA18UINIFIY

As¥aenudunse — aAng

nsindluiiuazAaugului

AFIATIENIANUNTLANG LAALTEN wazkuNTiTe
a 6 6

AMATITIIRa LR

AIATIENTRLN R

A5 IATIZIINRa LA

N13NOMANSITEDULAZNITIUATIZINUUAEN

v oo N o AL

NNTAATIEAMILLIN T

M19197 1 M1519uanslyTs1un5eeTan ATAmel wazaunsalnsnaaes

Wadan1suianis aunsalnInaaas mul';u/ awdsznau
QG

1. M3 1. Beaker 50 wa. 2 b ]
#1985a78U1033 U 2. Beaker 100 ua. 2

3. Beaker 250 wa. 2

4. Dropper 5 ua. 1

5. Volumetric flask 500 wa. 1

6. Volumetric flask 1,000 8. 1

7. Erlenmeyer flask 125 wa. 5

8. gnenmiey tip 3

9. Funnel (filter glass) 1

10. Measuring Pipet 2 ug. 1

11. Stirring rod 1

12. Volumetric Pipet 10 wa. 1

13. Volumetric Pipet 20 wa. 1

14. Volumetric Pipet 100 ua. 1

15. ipgeadslnlii 4 dums -

16. Fume hood 1

159



U/

Wirdansujinnis gunsalmsnaaas . awlsznau
nau
17. Burette 1
2. msinaudu 1. Beaker 100 ua. 8
n5A - Ag 2. Beaker 250 ua. 4
3. Erlenmeyer flask 125 wa. 15
4. gnenansey tip 2
5. Volumetric Pipet 10 wa. 8
6. Volumetric Pipet 50 ua. 1
7. Magnetic bar 1
8. Magnetic Stirrer 1
9. pH paper 1
10. burette 1
11. Oven 1
12. ip3esdaliidi 4 dums 1
13. Fume hood 1
3. NMIAIAIENAS 1. Beaker 100 ua. 2
augului 2. Beaker 250 ua. 3
3. Beaker 600 ua. 1
4. Volumetric flask 100 u@. 20
5. Volumetric flask 250 ua. 1
6. Measuring Pipet 1 ua. 1
7. Measuring Pipet 2 ua. 1
8. Measuring Pipet 5 ua. 2
9.  Measuring Pipet 10 ua. 1
10. Measuring Pipet 20 ua. 2
11. Volumetric Pipet 5 ua. 1
12. Volumetric Pipet 10 ua. 1
13. Volumetric Pipet 50 ua. 1
14. gnenswiay tip 2
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o Y a wa
MQﬂﬂﬂquﬂUﬂﬂﬁi

gunsalmsnaaas

U/

nnUsEnau

15.
16.
17.
18.
19.
20.

Dropper 5 48a.

pH paper

Fume hood
Lﬂ‘%'aﬁmmmsamﬂﬁmm
\esinnau
wW3aeInd (e Ptco/
ADMI)

4. AUNTEANS
LAALTEN Ba

RN

—_

0 o N o kR DN

[ =
N — O

13.

Beaker 50 ua.

Beaker 100 ua.
Beaker 250 ua.
Beaker 600 ua.

Erlenmeyer flask 125 ua.

angnandau tip
Measuring Pipet 1 ua.
Measuring Pipet 2 ua.

Volumetric Pipet 25 ua.

. Volumetric Pipet 50 wa.

. pH paper
s =
. NTLAYNTDIUDT 4 U939

Wwas 40
LASBINIUANTATAUNSOU

Tvanusau

5. MSUIGaNA

Ny R

Beaker 50 wa.
Beaker 250 ua.
Beaker 600 ua.
Beaker 1,000 wa.
Dropper

Erlenmeyer flask 250 ua.

anyeWsou tip
Y
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U/

Wadan1sufunnis gunsain1mMAaaY . awusenau
nax
8. Volumetric Pipet 2 ua. 1
9. Volumetric Pipet 5 ua. 1
10. Volumetric Pipet 100 ua. 2
1. Srenszibos 72 i 4
12. wisufauans 12 7 2
13. Urnitu (Forceps) 6 112 1
14. pH paper 1
15. Crusible Tong 6 5’3 1
16. YANITBIGEYEYINIA 1
17. nsgA1wnIos GF/C 0.45 1
luasou 1
18. Magnetic Stirrer 1
19. m‘%'aamumiazmaw%fau 1
Tinusou 1
20. Oven 1
21. wdaetaluiiin 4 fumis 1
22. Fume hood
23. Desiccator
6. Msnnaslsn 1. Beaker 250 wa. 4
2. Beaker 600 wa. 2
3. Beaker 1,000 wa. 2
4. Volumetric flask 100 ua. 3
5. Erlenmeyer flask 250 wa. 5
6. Measuring Pipet 1 ua. 2
7. Measuring Pipet 5 ua. 1
8. Measuring Pipet 10 ug. 1
9. Volumetric Pipet 10 ua. 1
10. Volumetric Pipet 25 3g. 1
11. Volumetric Pipet 50 w@. 1
12. Volumetric Pipet 100 ¥@. 2
13. Dropper 5 ua. 1
14. pH paper 1
15. gnenansen tip 3
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U/

Wirdansujinnis gunsalmsnaaas . awlsznau
nqu
16. pH meter 1
17. Oven 1
18. ipdastaluin 4 duvis 1
19. Fume hood 1
7. N9N8AETS 1. Beaker 50 wa. 2
Wedounaznis 2. Beaker 100 4. 1
Anszsiuman 3. Beaker 250 3@. 3
4. Beaker 600 ua. 1
5. Dropper 3 48. 1
6. Volumetric flask 50 4a. 8
7. Erlenmeyer flask 125 Ua. 11
8. Measuring Pipet 1 ua. 1
9. Measuring Pipet 2 ua. 1
10. Measuring Pipet 5 wg. 2
11. Measuring Pipet 5 4a. 1
12. Volumetric Pipet 10 4a. 1
13. Volumetric Pipet 25 4a. 1
14. Volumetric Pipet 10 ih 1
15. Crusible Tong 2
16. gnenanday tip 1
17. Lﬂ%aaﬂaua1§azawaw§au 1
Tausou 1
18. dpetaluih 4 sumds 1
8. NFAIMNINTNE 1. Beaker 50 ua. 2
2. Beaker 250 wa. 1
3. Beaker 1,000 wa. 1
4. Volumetric flask 100 ua. 9
5. Erlenmeyer flask 250 wa. 9
6. Measuring Pipet 5 ua. 2
7. Measuring Pipet 10 ua. 1
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U/

Wirdansujinnis gunsalmsnaaas . awlsznau
nay
8. Volumetric Pipet 20 wa. 1
9. NFIWUA 1
10. Crucibles Tong 10 i1 1
11. Dropper 5 ua. 1
12. Foudnans 1
13. gnenansen tip 1
14. w3psnmuansavatendon 1
Tusou 1
15. w3eetalniih 4 dfumis 1
16. Fume hood 1
17. m‘%'aqi’mmmﬁ@mﬂauum -
9. NSRIAADIUY 1. Beaker 100 ua. 4
andndluth 2. Beaker 250 wa. 2
3. Beaker 1,000 ua. 9
4. Volumetric flask 50 wa. 1
5. Volumetric flask 100 wa. 6
6. Volumetric flask 500 ua. 2
7. Erlenmeyer flask 250 wa. 6
8. Volumetric Pipet 1 ua. 1
9. Volumetric Pipet 5 ua. a4
10. Measuring Pipet 5 ua. 1
11. Measuring Pipet 10 ua. 1
12. Magnetic bar 1
13. Magnetic Stirrer 1
14. Dropper 5 ua. 1
15. gnenandeu tip 2
16. Foudnans 1
17. w3esdelnil 4 dums 1
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1831 ENG32 2103 UfjiRnmaiafidaunden 2

FIUIULNANWT 90 AL/ TUBEU

o ! a
PUIU 2 NQULIYU

o Y a wva
W’J?.IBﬂ’lil]{]Uﬂﬂ'li

30 g/ Tuiseu

nauiFeud 1 a7 13.00-16.00 .

nau3eudl 2 nan 16.00-19.00 u.

1 < 5
1. asmawessluiln

e A A S R

N3A1eenTLauazaie (Dissolved Oxygen)

A5 Nitrite wag Nitrate

AMATIETNeEN DS ALaT WO

MsAszinTuwazlvdu (Oil and Grease)

NN5LATILUNIAT Chemical Oxygen Demand (COD)

NM5ATIZINIAT Biochemical Oxygen Demand (BOD)

MyAsIzvIIAlulasiau (TKN wag Organic nitrogen)

3 A/ NG
({1 15 N/ Juisen)

(@ 15 N/ Fuisen)

M19199 2 MIERUTTIENTTUeLTER ATAMY LazaunTalnInaaes

o Y a wa
M’J‘ll'é]ﬂﬂiﬂi]‘l]ﬂﬂ'ﬁ

gunsalmMInaaas

U/

AnUsenau

1. A1AIAN

< K
YaaUelun

—_

AR A S o

e s e e

failafiumnusou
anergivilun (ievless)
Beaker 100 ua.

Beaker 600 ua.
Volumetric pipet 10 ua.
Srensudes 72 i
Crucible Tongs 10 ‘53
wiauiauans 12 i

Wash bottle (11n1ndu)

. NI tip
u

. (Forceps) UnAu 6 i1

Aauguil 103 °C

. LASDITIATLIYA 4 B

Desiccator

. Water bath

. NFEAENIDY GF/C 0.45

luaseau
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o Y a wa
W'NJE]ﬂ'ﬁUQUC‘Iﬂ']i

gunsalmMsnaaas

AU/

nay
9

NWUsENau

17. wngaungd 550 °C

18. YANTRIGYINA

1

2. 92NTLAUATANY
(Dissolved

Oxygen)

1. 279% BOD 300 wa.

2. Measuring Pipet 1 ua.

3. Measuring Pipet 2 ua.
Measuring Pipet 10 ua.
Measuring Pipet 25 ua.
Burette 50 ua.
Erlenmeyer flask 250 wa.
Beaker 50 ua.

Beaker 100 ua.

10. Beaker 250 ua.

0 o N o A

11. Measuring Cylinder 100 ua.

12. Thermometer

13. gnenanieu tip

14. Uy

15. Cooling bath

16. DO Meter

17. wissnmuansazanendouli
ANSOU

18. Judivennin

19. Fume hood

3. NMSAATIZIHI
A1 Chemical
Oxygen Demand
(Cop)

1. Beaker 50 wa.

Beaker 250 ua.

Beaker 600 ua.

Test tube COD 20x150

Ll

IR
5. Measuring Pipet 1 ua.
6. Measuring Pipet 2 ua.
7. Measuring Pipet 5 ua.
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o Y a wa
‘VI'J“Uaﬂ'ﬁ‘UQ‘UGIﬂ’ﬁ

gunsalmMsnaaas

AU/

10.
11.
12.
13.
14.
15.
16.

Measuring Pipet 10 ua.
Volumetric Pipet 25 ua.
Volumetric Pipet 50 ua.

Burette 25 ua.

Erlenmeyer flask 250 ua.

angnanday tip
Aaugnuunil 180 °C
Fume hood

WS BaNAELENS (Vortex

mixture)

NWUsENau

a '3
4. A1AATITHNN
Nitrite La
Nitrate

—_

o ©® N o kR LN

e e T S S
N O AW N - O

Beaker 50 wa.

Beaker 100 ua.

Beaker 250 ua.

Beaker 600 ua.
Volumetric flask 25 wa.
Volumetric flask 50 wa.
Dropper 3 48a.
Measuring Pipet 2 ug.

Measuring Pipet 20 ua.

. Measuring Pipet 50 ua.
. gnenanseu tip

. pH Meter

. naazdiile

. Desiccator

. indesinAnsgandunas

. §augnungil 103 °C

5. NFAATIZAM
f1 Biochemical
Oxygen Demand
(BOD)

A N

Beaker 50 wa.

Beaker 600 ua.
Measuring Pipet 5 ua.
Volumetric Pipet 1 wa.

Volumetric Pipet 2 ua.
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AU/

irdansujinnis gunsalmMsnaaas . awilsznau
nay
6. Volumetric Pipet 5 ua. 1
7. Volumetric Pipet 10 ua. 2
8. Measuring Cylinder 100 2
ua. 1
9. Burette 50 ua. 2
10. gnenaniey tip 300 Ua. 48
11. @73% BOD 300 ua. 3
12. Erlenmeyer flask 250 2
ua. 1
13. pmewgiliiley 1
14. garunugnmngil 20 °C
15. Fume hood
6. NAATIZINN 1. Kjeldahl flask 800 wa. 14
Alulasiau (TKN | 2. Beaker 50 ua. 2
wag Organic 3. Beaker 250 wa. 4
nitrogen) 4. Beaker 600 wa. 5
5. Erlenmeyer flask 250 wa. 10
6. Volumetric flask 100 ua. 3
7. Measuring Pipet 1 ua. 2
8. Measuring Pipet 10 ua. 1
9. Volumetric Pipet 25 ua. 2
10. Volumetric Pipet 50 wa. 3
11. Burette 50 ua. 1
12. WRNTUAN 1
13. gnenanien tip 2
14. gaflefiumnuiou 1
15. wndululasiau 1
16. wngoslulnsiau 1
17. Fume hood 1
18. gnuiiunsziiu (glass 1

bead)
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o Y a wa
W'NJE]ﬂ'ﬁUQUC‘Iﬂ']i

gunsalmMsnaaas

AU/

]
=4

NWUsENau

7. N15IATITA
Waanasauas
WoagLnn

—_

0 o N o kR W N

[ = N
w N = O

Beaker 100 ua.

Beaker 250 ua.
Volumetric Pipet 5 ua.
Measuring Pipet 1 ug.
Measuring Pipet 10 ua.
Measuring Pipet 20 ua.
Crucible Tongs 10 ﬁ?
Funnel (filter glass)

Volumetric flask 50 ua.

. Erlenmeyer flask 125 wa.
. Dropper 3 ug.
. ganenandeu tip

. 1ATRYIRAINIRANGULES

[CNEEEN G| N AN O\ | oD

8. N15IAIIZA
Usiuwayludu
(Oil and Grease)

0 o N o kR LN =

L e N = T = Y = S T
~N O O AW ON = O

Measuring Cylinder 500
aa.

Sensutes 72 i
Forceps (Un@u) 6 ih
Measuring Pipet 2 ua.
Measuring Pipet 10 ua.
angnanday tip

Beaker 250 ua.

Beaker 600 ua.

Funnel (wana#in)

. NSTAYNTS LUBS 40

. nmezgiviluy

_NSIBUBN + V6

. Water bath

. faugnugil 103 °C
_pSestaziBun 4 dumls
. Desiccator

. Fume hood
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1.1.5 81A15LAT093D 2

TodusunsiTaunisaau 5189391 ENG32 2106 UHURN5TINeNdwInaay

. Hawdnquoms sauu
PRINCIPLES OF MICR LABORATORY

] a va o a & a4 o
wmﬂgummsqamwmwugm DIANTLATDNUD 2
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37873%1 ENG32 2106 UJURNTVInendawingey

FIUIULNANWT 90 AL/ TUBEU

o U a
PUIU 2 NQULIYU

o Y a wa
ﬂ?%l@ﬂ’lil]{]ﬂﬂﬂ"li

'
a

¥ v

1. mﬁﬁﬂmammmmaﬂaamamsﬂﬂ

el

hd

A A

MsAnwdsddInluszuuinininga

a = ad & a &
ﬂ?iﬁ]i’lﬁ]%?ﬁ;ﬁﬂ%ﬁﬁﬂﬂ?ﬁ@ﬂwLEIU

AMsPTIAMUATISelaanesulne s 8ansas

AsANYISTULLNARSEUN : Uadenienignin

ANSANBIDATINANANNIYININ

10. M33nULUUAETInluszULian

30 g/ Fuisey
nauiFeud 1 a7 13.00-16.00 .

nau3eudl 2 nan 16.00-19.00 u.

AN9LASUUDIMNSLALUTBLAL ATV TUSIARN LT

N13MTIUIIUIUAUNTIIINUUN LT RUINTFIY

AMTIATIENIAT Biochemical Oxygen Demand Test

3 A/ NG
(U 15 na/ TuLSew)

(@ 15 N/ Fuiseu)

M19197 3 MSEAUTTIENTTVRITER ATAMY LazaunTainIInnaes

o Y a wa
VI’J‘UE]ﬂ‘]S‘UﬂUﬂﬂ’ﬁ

gunsain1maaes

MUY/

NWUsZNau

1. ndesganssAl

(Microscope)

Compound microscope
Stereo microscope
Ocular Wy Stage
micrometer

dlan, nszantnalan
Frethainiagld@ne,

feg19deliTInnlyIn
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o Y a wa
‘Vi’J“llE]ﬂ'ﬁ‘UQ‘Uﬁﬂ’ﬁ

gunsain1snAaeg

U/

nNau
9

andsenau

2. NISHIYUBINIT
LAY YALLAZNISYIN

TiUs1ANNLTD

AuUITNIUANN 9 VD99MNT
nutrient broth (NB),
nutrient agar (NA) way
plate count agar (PCA)
wdeads nzaelusesds
(wax paper) WazdouAnans
(spatula)
AMBULENSULATIUDINNT
LAZUINIEINSUANDIMNS
\3oeTnfivet (pH meter)
nilensenemsusednines
VIALATRADANAADUA1NTU
UI998113

NUABNT (Petri dish 3o
plate)

wifafamnusle
(autoclave)

YALATOINTDIYAUNTE

3. fedivimluszuu
yrunurRanuuly

29NV

1.
2.
3.
4.

whuwAIElan
wHukMUnalan
Pasteur pipette wazgneng

d19aza18 3% gelatin
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U/

Windamsuianis gunsain1snAaeg . awilsznau
ngu
5. qul,ﬂ’%"amsm(?f’aasmﬁw 1
6. NARIYANTIAU 1
7. ﬁlﬂﬁ‘u (immersion oil) 1
8. nszaudnaud 1
4. NM3ATIAUY 1. 789AU53Y 0.1% peptone 9
UIURAUNIIAN water Uagnilio
MU 2. ‘U’J@Uiiﬁ;mwﬁLgﬁlﬂL%@ 2
1IN plate count agar (PCA)
3. UABLTe 6
4. Ywnvaeadorunn 1 10
aaang
5. adensuzladiundily 1
15! 2
6. wvisuiseldsgUanuvasy
wialuyuain 2
7. fudenieUnm
WemEnSE S ulEULA? 1
8. mzlivaleanosed
5. NTATIAN 1. v89AUTIR NS lactose 24
Aun3Slag3Biau broth
d 2. UUTIINABADINT eosin 9 B
methylene blue (EMB) i
3. Ynvaendovunn 1 uaz 10

10 Yadans
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U/

andsenau

Wadan1sugunnig gunsain1snAaeg .
ngu
4. e vugamsulal
Waiildugn 3
5. au (loop) 1
6. PviiLLeanogea 2
7. fudenseUnm
MNYIPENTENNS UL HULNY 2
8. ynddeudmIuNIsTeNd
WUULATH q
9. uHuwNalan 1
10. ndowqaNsIAY 5
11. é’ﬂm‘?}la (incubator)
gaunni 35 °C
6. NSATIAN 1. ﬁmﬁmmaWaam%@ 1
wuafiSeladnasu | 2. 1Henses (membrane 6
Tne3sidonsas filter) Uaanide (0.45 um
pore size)
3. Ywavaendiovunn 1 uay
10 Ua58n3 10
4. e vugamsulal
Waiildudn 1
5. MuAsidevasnde
6. 1apAUITY M-Endo 9
medium 1
7. AUy M-FC broth
8. U1ndAu 1
9. @wiieusanogea 2
1
5
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o Y a wa
Mﬁﬂaﬂﬂiﬂﬂﬁﬂﬂﬂi

gunsain1snAaeg

U/

nNau
9

NWUsENau

10.

11.

gusLde (incubator)
gaungil 30, 35 uay 44.5

°C

&
i GRIAGRER!

7. SEUUHLIAGTS
11 : UaRenng

AMEUATN

NS kRN

10.
11.

WUTRVUIR 25 LUAT
8

\Won

Secchi disc
weslufines

Fauh

pH — paper TR pH
meter

230 BOD

DO meter
\A3eeinANL
NILUDNAWVUIN 1,000,

500, 250 ml

8. Biochemical
Oxygen Demand
(BOD)

o AW

237 BOD vu1m 300 ml
gauiiulkas (incubator)
gaunnd 20 °C

e um 1 ml, 5 ml
Jnnesaua 250 ml
ATEUBNAIVUIN 100 ml

J5e

9. INTINANAANIY

ININ

—_

o R LN

\A3paAUFIeg

279 BOD w11 300 ml
weslufines

\Won

Wisconsin Plankton Net
YL AUAIE1S

Zooplankton
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U/

Wadan1sugunnig gunsaln1mAaeg . anusznau
nau

10. msdaguuuy | 1. Wwenwng 1

GRHLTE) 2. ldasuvanend 1 wns 4

FedivAmluszuu

e

3.

ARULUAS
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1831 ENG32 3308 UfiRnmsimnssudauindon 1

AN 100 AL/ TSy 25 g/ Fuisey 3-4 v/ Ng

U 2 NANSEY NFULSEUN 1 1381 13.00-16.00 w. ({1 15 N/ Juisew)
NEMSEUR 2 1981 16.00-19.00 u. (17w 10 nga/ Fuisew)

L a wa

Wadan1suianis

1. myingaydeludure
NILUIUNTNOAZNEU

nsgaduvesaUinud

el

nswanaeulesau : MsUSuanimi
nsnsesinsenssulunsesaludaiundu
NAUDINITNIURDAITANUMINIATENINAGAUTDIUAAD
SEUULONTLILANESRAY (Activated Sludge)

nsanwnsruIunsiitaideuuuliennianaznisiiningdanwm

o N o W

SEUUMANAITOIMITNITINN

& @ Y 1 1
10. Wugmmsmumamqmﬂﬂam

M19197 4 M1519EnUTTIENTTTeLTER ATAMY LazaunTainIInnaes

Wadan1sufjunnig aunsainInaaas mulfau awdsenau
/n@u
1. N159An15lvia 1. Flow Measurement 1
Iﬂﬂi‘l’f‘l/lqwﬁ“um 2. Flow Over weir apparatus 1
wasydd
2. NITUIUNIIND 1. Beaker 100 ua. 10
ATNAU 2. Beaker 250 wa. 2
3. Beaker 1,000 ua. 10
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Windamsuinnis gunsalmsnaaas . awilsznau
/nqu
4. Volumetric flask 1,000 1a. 1 =
5. Volumetric flask 5,000 1a. 1 1
6. Measuring Pipet 10 ua. 1 -
7. Thermometer 1
8. Measuring Cylinder 50 ua. 1
9. WIRNITULIAN 1
10. #3804 Jar test 1
11. \3esinmnugu 1
12. pH Meter 1
13. ip3esinnausasey 1
3. MINATUYDY 1. Test tube 16x150 1a. 15
aunusiua 2. Volumetric Pipet 10 wa. 1
3. Volumetric Pipet 50 wa. 1
4. Volumetric Pipet 100 wa. 1
5. Measuring Pipet 1 ua. 1
6. Measuring Pipet 10 ug. 1
7. Measuring Pipet 25 ug. 1
8. Beaker 100 wa. 2
9. Beaker 600 wa. 3
10. Beaker 2,000 da. 1
11. Magnetic bar 1
12. Volumetric flask 100 wa. 1
13. Volumetric flask 250 wa. 1
14. Volumetric flask 1,000 wa. 1
15. Volumetric flask 3,000 wa. 1
16. Dropper 3 ua. 2
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Windamsuinnis gunsalmsnaaas . awilsznau
VAGEY
17. Erlenmeyer flask screw 15
cap 250 ua. 1
18. wIRNITULIEAD 2
19. gnenansen tip 1
20. iPSBLUE AL TAYANY 1
21. idBsnmuasazay 1
22. Lﬂ"%‘laﬁﬂmmiamﬂﬁuum
4. nMsuaniUdeu 1. Beaker 50 u@. 3
lowau : nsUsU 2. Beaker 100 wa. 12
amwﬁ‘?'] 3. Beaker 600 wa. 2
4. Volumetric flask 5,000 ua. 1
5. Erlenmeyer flask 125 wa. 12
6. Measuring Pipet 5 3. 2
7. Measuring Pipet 10 ug. 2
8. Burette 50 ua. 2
9. gnYNwIBy tip 2
10. WIRNITULIEAN 1
11. lon Exchange Apparatus 1
12. AAUINT 1
13. w3osmadon 4 dumis 1
5. msnsesingae | 1. Beaker 100 wa. 20
ASZUIUNNTODELY 2. Erlenmeyer flask 125 wa. 20
FANUNEAU 3. Measuring Pipet 1 ua. 3
4. Measuring Pipet 10 ua. 3
5. Volumetric flask 100 ua. 8
6. Burette 50 ua. 2
7. Measuring Cylinder 100 4a. 6
8. gnenaney tip 3
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o Y a wa
M’J‘llE]ﬂ'ﬁ‘UQ‘Uﬂﬂ’ﬁ

gunsalmsnaaas

andsenau

9.

10.
11.

12.

Dropper 5 ua.

RO Apparatus

TDS and Conductivity
Meter

pH Meter

6. HAYDINIINIUGID
N13AUNUIA
STUINeNIBAU

VBILKA

—_

0 o N o R LD

Beaker 50 wa.

Beaker 100 ua.
Measuring Pipet 5 ua.
Measuring Pipet 10 ug.
Measuring Pipet 25 ua.
WIRNIFULIA
angnaneu tip
Aeration apparatus

DO Meter

7. STUULBNTLILAN
#ana (Activated
Sludge)

—

A A B N L

o T Y
A W N = O

Sensvitos 72

Beaker 50 wa.

Beaker 250 ua.

Beaker 600 ua.

Beaker 1,000 wa.

Test tube COD 20x150 ua.
Measuring Pipet 5 1a.
Measuring Pipet 10 ua.

Volumetric Pipet 10 ua.

. Volumetric Pipet 20 wa.

. Measuring Cylinder 50 wa.
. Measuring Cylinder 100 ua.
. Volumetric flask 100 ua.

. Volumetric flask 1,000 wa.

—
N

N N N NN A VO N W WP
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gunsain1mMAaaY

NWUsZNau

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Erlenmeyer flask 250 wa.
Magnetic bar

wihaufaauans 12 i
Forceps (U1nAv)
angnandau tip

Activated sludge apparatus
Tuianau

DO Meter

pH Meter

Aougangil 103 °C

Fume hood

8. N15ANE
nszUAUNMsYITaTh
weuuulionnne
HazNISLANNIY

Fn N

—

D A S

N N — 2 e s )l e s
= O O 00 N o0 0 A W DN =, O

Beaker 50 ua.

Beaker 100 ua.

Beaker 250 ua.

Beaker 600 ua.

Beaker 1,000 ua.

Test tube COD 20x150 ua.
Measuring Pipet 2 ua.
Measuring Pipet 10 ua.
Measuring Pipet 25 ua.

. Volumetric pipet 5 wa.

. Erlenmeyer flask 125 wa.
. thensules 72

. Dropper 5 ua.

. Volumetric flask 100 ua.
. Volumetric flask 500 ua.
. Volumetric flask 1,000 wa.
. wihuiauans 12 i

. pnezgiiiluy

. pedlafiupnuseu

. Unniu (Forceps) 6 112

. Burette 50 ug.
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gunsalmsnaaas
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22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

Measuring Cylinder 1,000
ua.

angnandau tip

Crusible Tong 10 ‘f?ﬁ
ﬁﬂLﬂ%mﬂi@ﬂ@i‘giy’]mﬂ
NIEANYNTRY GF/C

Water bath

Aougnmnil 103 °C
LAUNEUAI 550 °C
winstvaniBen 4 e
Desiccator

Fume hood

Anaerobic process
apparatus

pH Meter

9. STUUNIIN
#159IM15N9

=S
VINN

—_

D A R L A

o e e e Y
a0~ WN -, O

Beaker 50 ua.

Beaker 250 ua.

Beaker 600 ua.

Beaker 1,000 wa.

Test tube COD 20x150 ua.
Sensuitos 72
Measuring Pipet 5 ua.
Measuring Pipet 10 ua.

Volumetric pipet 10 ua.

. Volumetric pipet 25 ua.

. Volumetric pipet 50 ua.

. Volumetric pipet 100 ua.

. Measuring Cylinder 50 ua.
. Measuring Cylinder 100 ua.
. Volumetric flask 25 ua.

. Volumetric flask 50 wa.

—_
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

Volumetric flask 100 ua.
Volumetric flask 500 ua.
Volumetric flask 1,000 wa.
Magnetic bar

Erlenmeyer flask 250 wa.
Kjeldahl flask 800 ua.
Burette 50 ua.

Imhoff cone 1,000 wa.
angnaneu tip

Biological Nutrient removal
apparatus

DO Meter

pH Meter

Aougangil 103 °C
LAUNEUAI 550 °C

Fume hood
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10. WugIunIsiAY

A1981991nUa09

qUﬂiajLﬁwT’sasmmmﬁmﬂ
Uans US.EPA method 5
w3nehdnenIALuY
Cyclone

Impinger

Oven wagynansed Filter
Wiuru

Nozzle
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1831 ENG32 3309 Uf0Rnmsimnsauduandon 2

FIUIUUNFAN®Y 100 AL/ UL

o ! a
PUIU 2 NQULIYU

o Y a wva
W’J?.IBﬂ’lil]{]Uﬂﬂ'li

25 g/ Fuisey

nauiFeud 1 a7 13.00-16.00 .

nau3eudl 2 nan 16.00-19.00 u.

1. Asiiufedns PM10 PM2.5 uay Respirable Dust

v ©® N o kWD

RMSNER

NINTIVIATEAULEDITUNIU

NNSAIUANTFUUMFYININIINYAANT

[ £ a = =
n31715 T8N AUNIITLAL]

ANTIATIZNDIPUTENDUVLL

nsgaydeianaintunses laglvanudusinses

3-4 AU/ NN

({1 15 N/ Juisen)

(@13 10 N/ Fuiseu)

ANSPBNWUUTEUUSDSaeaaluTamalUskNSUABNAILMDS

ANFIATIZIAIAIILSDUIINVYLAYLATDIUDNULARDS LA DS

10. yanageumMnwvasATesguimeslus (MsmusEansnmmsvinny veusseguiviesia)

M19199 5 M1519uaneUyTs1unsvesTan Asdue wazaunsalnsnaaes

29819 PM10
PM2.5 uag
Respirable
Dust

1.

i3aaAuiegne PM10 Tu
U5381NAYININTIN159N
91MAIgaTe Hi-Vol
\iasiledeuifioudnsinis
Ivavosene (Reference
Flow Device %39 ReF)
NTeAYNTOIUHA Quartz
filter 8x10 2
urunsduinensnslua

VBIBINA

WatanIs ) MU/
e gunsaln1Ineaes . A mUsEnay
Ufuans nay
1. MY N15NUAI9E9 PM10
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#a99n15

Uuanis

aunsaln1mMAaaY

U/

QG

nnUsEnau

ASLAUA29819 PM2.5

1.

5.

w3asilaifudiagns PM2.5
Tuussene
\3asfledeuifioudnsnis
Inavesone
Qﬂﬂizﬁmmaaumﬁ’a
NTEAYNTOITVUA
Polytetrafluoroethylene
(PTFE) D=46.2 mm.

o
NAUNIEATWNIBD

A5AUA28E19 Respirable

Dust
1.

A

9.
10.
11.

ieesilaiiumoenary
azepvllndiuyAna
(Personal Air Sampler
iw3nslodeuiieusnsinis
InavesonALUUORLUIR
(vp3eq DryCal)
Tree-piece cassette
Aluminum cyclone
Calibration chamber
awensvila Tygon Wiau
Cassette holder D=37
mm.

NTEAIYNTRIVUA Polyvinyl
Chloride (PVC)

1309t AuaziBen 1
Talasnsu
fAuauATIY
wiesludwes

a 6
1nludlnes
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watens ., U/
9UNIIN1INAABY AUsenau
Uguanis : ngu
2. 15M52990 1. p3osTnssiudes
sziudeesunay | 2. finseuyanides (Ear muff)
3. aAsesIsEiuLdes
4. \EevELazIASaUn
(3o uinded)
5. fusuifisuedesiaseiu
\@e19 (Sound Calibrator)
3. msgauielan | 1. Beaker 100 ua. 2
andunsesTne | 2. wiindune 1
TnaRuTusa 3. wUinsrey 15 Was 2
N304 4. ldussvinmdn 3 vin 1
5. Ledesinnueu 1
6. Juau 1
7. p30enu 1
8. Lfﬁ'm Filter column 1
4. A5AUAN 1. Anwluiufissuukdning -

STUUAYTININ

AINUALENT
v 9

IS s
mﬁﬂ?WﬂﬂﬂHaQﬂiﬂ@ﬂW15N

URINYIAY
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$ia%8ns

Uguanis

gunsain1snAaeg

U/

nnUsEnau

5. 5wman

—_

e T S R A

—
(@)

11.
12.
13.
14.
15.

Beaker 50 ua.

Beaker 100 ua.

Beaker 600 ua.

Beaker 1,000 ua.
Measuring Pipet 1 ug.
Measuring Pipet 5 ug.
Volumetric Pipet 50 ua.
anenansey tip

PIRANTULIAN

. TDS and Conductivity

Meter

pH Meter
\A3DsANSan
\A3eeinANL
\3esinAIEITeu

a U al ' a
W3Rl UMDY

]
e e e T e T == T S T ST CRE S BEYe ) NN« ) W G I O\ ag-

6. N159ANUUY
STUUIIDIHoDE
TuBdnae
Tusunsy

ABUNILADS

1.

TUsunsu Winflows
Membrane System Design
Software

Version 4.04

Winflows

Membrane system design software

7. 95101500
2DNTLIUNNY

IS IS
YA

N kR LN

Overflow flask 22.7 wa.
Overflow flask 43.5 wa.
Overflow flask 97 wa.

Overflow flask 164 wa.
Overflow flask 250 u@.
Overflow flask 365 w@.
Overflow flask 432 wa.
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#a99n15

Uuanis

gunsain1mAaag

U/

]
=4

nnUsEnau

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

Beaker 250 ua.

Beaker 500 ua.
Measuring Pipet 1 ug.
Measuring Pipet 5 ug.
Measuring Pipet 50 ua.
Volumetric Pipet 50 ua.
Volumetric Pipet 100 wa.
Volumetric Pipet 500 wa.
Magnetic bar

NI

angnanda tip

Dropper 5 18.
\A3093LAT 129 BOD (BOD
Oxitop)

BOD Sensor

Remote control

AAIUANgMNYI 20 °C

~A A A A A A AP A AP P~

8. N15IAIITA

I3
29AUTENDUVYY

o ®© N o kAW

MyuzAeyaeay (i
wanasn) 20 ans
Mugayanay (89
Waa@n) 50 an3
w3asdaimiin 60 Aland
wdasdaimiin 7 Aland
HNlU 3x4 1uns

Wi

nnevgiiilew 8 i

nssbnsAndangd 10 10

nsshnsAndanyd 130 I

. Porcelain Crucible 72 5’;
11.
12.
13.
14.

menszilos
fallefiumnuseu
U1nAv (Forceps)

Crusible Tong




#a99n15

Uuanis

aunsaln1mMAaaY

U/

nnUsEnau

15.
16.
17.

Aaugaumail 103 °C
WUNBUNYI 550 °C

\ASBITIATLDA 4 ALY

9. NMSNATIZH 1. wSeaeuvunasiiines 1
Amufouan | 2. deuammni 103 °C 1
VHLRILLATOY
vauUuAaes
O
10. yamagou | 1. yavuhuuuosles 1
ANF1N9IUVDY (Centrifugal Pump)
Lﬂéaaguﬁwaa 2. Inzveananisvarians (HB
Tusnaglys 100, gUnTauLasY)

3. wiRmAuan
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unuiaviasUfjiAnsuasuansiiuniadulasnde (Safety Zone)

f

®

®@ ® ® ®

]

| T

[ -
I I

@ &® & @
I
|

0 6 60 0 68 B® @
I I
|

Fire Extinguisher
SECHT T

You are here
Anoyiil

Manual Pull Station

Faaad anagmdTad

F%_re Exit/Evacuation Route
Eun e 1

Fire Exit
3 a1
Themiani sl

1-;j:e Housg Cabinet
AFIgRAYIALMEY

Fire Exit Door
Uszanitlil

Assembly Point
IATIUNA

FLOOR PLAN F5

SCALE

1:500

TITLE DWiG. NO.
— = ——=
unudadunan lluaz ginsalnninu
S me = = y
Waalfiiamsdanssuaanadan 29-2
LOCATION
2 Floor, Equipment Building 5 (Room F5202)
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WeslfiRn1s3AInssudeuindeu 81A1sLATaa 5

unuiaviasUfjUiAnsuasuansiiunadulasnde (Safety Zone)

WoeUufjUAn1sIAInTsudwIndan 91A1sATaslie 11

2 Faaufifims
Aranssuiiuandon

g I
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1.2 Wsunsudu3agu/ganduas (Software)

RV Tsunsudnsagu/ganduas MiguIng
(Software)
ENG25 1010 MaeuLuUiAINgsy | AutoCAD AugADUNINDS
1/ ENG32 3306 guiiiunanielu
91A15
ENG25 1010 MaTeuluuiaminssy | SolidWorks AugADUNINDS
1
ENG23 1001 nm5:3eulusunsa TUUNINADLNLADINIYT: ANYNVIIFINTTUADNNIADS
pOUNIADS 1 ATLCP: Animation for Teaching | d1tindsnarnssuaans
and learning C programming
ENG32 3309 UfjURn153fInssy Winflows Membrane System Freeware
Aanden 2 Design Software
ENG32 2107 adfdmiuining SPSS Freeware
Aaundo
ENG32 3307 miaummﬁmam‘ ArcGIS/ Multispec Freeware
UAYNITVILUUADETINENSU
JrnssuAaanden
ENG32 2202 YfjuRn15imnssy Microsoft Visio Freeware
Avuandondiugu
ENG32 2202 U URn153fnssu SketchUp Freeware
Avuandondiugu

\ AutoCAD

[EnEICEER

WSS ETCUNGBY AL AN AR TS E I

1Uswnsy AutoCAD TUsunsu SolidWorks
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Winflows

-
Membrane system design software M u It]Spec@

Webows raned] [Tror————
¢/ T vee Powhat bour Caim Mepom Oppome  LaooelE e
oovon 4 [@1% B 0o ¥ 1 W W B8 e % w6 B W B R @S]0 OeF
Var | e
s
T
< 00pen oy Pt
et ot ! e e e e i
. @~ T — fox
5 oem
oncon: - ncros sekacn
sosem
Concmin
T e
Concomean
ot Prosn Conceme o
om o0 om om0
o5 mast oo oo o 3
o % o b3
&)
svez St oo b1 o o0 o0
SUEZ e Tk & Skt

TUsunsu Winflows Membrane System TUsunsu Multispec

ol el SR s i 0
2 B = g EEN PEEEL X I

Gusnan o Gaiond Cokes O Ciem Wit
[ ao sopemancs

TUstn53 ArcGIS

GRL/B/OTATERE OD
cz e

| Maers
S setion
ey

e

anmmsancems  snmmsems
wameana un Femnoomon

Tusunsu Microsoft Visio TuUsunsu SketchUp
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2. UnAUINISUaYANIIVINTG
2.1 fisayauazszuumalulagansaume
2.1.1 Waeayn

AudussaaIsuardanisAnyr undneraeinalulagasuns dudede d131 wag

1%
v A

MFANTIVINSNNIFINTTUANERS WazINGANEnS padl

. nileda/Fn E-book garhie
GRKIRPKIN 794U 979U
e | Asuseine vy | snsuseine
Inenansuazmalulad
AIAATERNS 3,108 798 3,906 54 0 24 24
Wand 1,198 174 1,372 58 1 7 8
Wand/waluladiagos 440 15 455 12 0 25 25
il 2,499 725 | 3,200 131 | - 39 39
LAdl/Aeil 747 117 864 19 0 15 15
e 299 976 1,275 59 0 43 43
U3mdlin/9ad3Inen 1,545 115 1,660 18 0 17 17
/Anvenans 100 3 103 21 0 0 0

YIAENTAIIANN 265 473 738 19 1 6 7
walulaginisdnnis 1,647 1,438 3,085 129 19 80 99
walulagnisinuns
wialuladuanieg 923 761 1,684 44 2 31 33
wialuladndndn 995 891 1,886 19 8 40 48
walulagonms 801 638 1,439 114 3 22 25
walulag@inimn 880 196 1,076 24 0 14 14
MgFAASFUAIN
WYIUIAFNERS 1,235 1,265 2,500 29 5 a7 52
ERG 865 510 1,375 82 7 28 35
HUALNNYANERS 139 34 173 103 5 19 24
e uINELazANUUaDANY 1,099 876 1,975 17 2 8 10
auTeAsndo 792 554 1,346 6 2 14 16
AMINTINAERS
AAINTIUNITNERN/AAINTIUNITHER,

L. 475 64 539 65 0 1 1
NNTIDDALUUNINNEUN
AMINTINAYAT 892 403 1,295 19 1 7 8
IMINTTUVUAS 375 722 1,097 47 1 7 8
AFINTTUABUNUADS 3,972 1,597 5,569 148 0 7 7
Amnssual 2,403 235 2,638 115 0 10 10
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N wiade/fn31 E-book 5813
AU , U . U
ny | fAnguseind ny | deusene
SJFT’JﬂSiiJLﬂ%IENﬂa 3,273 251 3,524 214 3 10 13
AFINTIULASDINE/AMINTINIUEUR 268 23 291 12 0 0 0
SNSRI DINA/AMINTTY
208 15 223 34 0 0 0
271718
AFINTTULASDINA/AMINTTY
5 y - - - 1 0 0 0
ANSINNITNAIIUY
SFINTTULASDINA/AMINTTY
. 5 - 5 - 0 0 0
LUAAINTBUNE
AAINTTUEIN 996 125 1,121 87 0 9 9
AAINTIUINIANUIAY 1,335 197 1,532 86 0 6 6
Jminssudiannseiind 12 2 14 7 0 3 3
AnTsuNeALLeS 1,279 99 1,378 36 2 10 12
Fennssuludin 4,591 757 5,348 255 2 5 7
Aenssulesn 2,597 1,405 4,002 37 3 36 39
3rnssulannis 967 168 1,135 144 2 11 13
3mﬂﬁu§um§au 983 884 1,867 125 11 10 21
NI TUAANT/AAINTINYAEN
R i A 1,271 336 1,607 78 0 9 9
A3, 3AINTIUAT D9
walulagssal 1,112 248 1,360 83 1 37 38
WwAlulagnN15eanwUY 11 - 11 - 0 0 0

[V

sl anuanunsonausedensnensansaumaiironisld fil
- wifsde anvIuledguiussaanss URL: http://lbrary.sut.ac.th/ -> Ay Ava -> n1sUseriy
AMAINNISANY -> NINYINTANTAUNATIUNANEVIVY/ VNGRS -> Ldend1inIv/anuiv
- 3a13 nduledgudussaas URL: http://library.sutac.th/ -> grudeyaseulatl > 215a13
Bidnnsedind -> MNsanTIvmsiqudussaansy Slruinng -> denauin
uennil gudussuasuardontsinuldsunudeyaluninsiudy eauiviauis
ihllduselovisaluly foil

PuIuningnsasaumelagl (Toya o Mgy 2563)

1.1 wiisdeatuiiuw (lenwlneuaznesnsUssine) 130,441 184
1.2 wiisdedidannsedngd laun 27,092 Fai3as
1. Cambridge Books Online 132 %o
2. CRCnetBASE 51 e
3. EBSCO: Audiobook 8 o
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http://library.sut.ac.th/clremsite/information_e_journals.php
http://library.sut.ac.th/clremsite/information_stat?ref=201011090920081686b4ab

1.3

1.4

1.5

v ® N o ok

10.
11.
12.
13.
14.
15.

EBSCO: eBook Collections
ProQuest Ebook Central
Gale Virtual Reference Library
Knover

MyiLibrary

OVID: eBook

Science Direct: eBook
SpringerLink: eBook
Wiley Online Library
Wood Head: eBook
World Sciedtific

0O Y a o a
dUNNUNBU 9 81N Bentham

Ingrtnussdannsatind

1.
2.

ProQuest Dissertations & Theses Global

Ms5a15atUNUNAUBNTU

12,466
508

15
8,757
242

428
3,149
401
49
421
839

ninensansaumaanItuaaudnylve (Thai Digital Collection

(1581501 NY 128 FDK584, TATANNFNNUTENA 57 T1594)

a < a 4 v 1
sansoannseding laun

1.

¥ o N o R LD

10.
11.
12.

13.

ACS Online

AIP / APS Journal

ASCE Journal

CINAHL Complete

Emerald Management e-Journal

Informed Librarian Online

JSTOR : Mathematics and Statistics

Nature

Proquest Agricultural & Environmental Science
Collection

Science Direct

SpringerLink Journal

Taylor & Francis : Mathematical Association of
AM Collection

Wiley Online Library

53
24

37
1,400
104
17
107

450

700

1,130

1,078

R R R R R, R, R R R R
© © © © © © © © © ©

=)
©

TDQO)

QA QA KA. KA. R, R, R, R
© © © © © © © ©

=N
©

=N
©

185 %9i309

5107 %ei509
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1.6

1.7

1.

14.

Nyasmaluladgsuns 2

v L4 b4 J
gudoyasaulad laun

1.

e I L

1 J e S e e =Y
O O 0o N o0 A WN -~ O

a

Academic Search Complete

Access Medicine

ACM Digital Library

ASTM Standards & Journals

Clinical Key-Flex

Clinical Skills-Nursing

Computers & Applied Sciences Complete
Dentistry & Oral Science Source

IEEE/IET Electronic Library (IEL)

. JoVE: Environment Collection

. News Centerd

. NPC Safety and Environmental Service

. Ovid

. ProQuest Dissertations & Theses Global

. SCOPUS

. Siamsafety.com

. TAIR (The Arabidopsis Information Resource)

. Web of Science

. duANeITeutuazAuUasnfelun1svineu (6.9.4.)

. iosayaYuAvU (Matichon E-Library)

< a

Fadannsaling WU FRsauUsTNaUNIede

asauwmANviesayadY 9 vanelunaziaUsemne

UIN58UTENINVIDsaL

11,505 318019

USNSAUAUENSAUNANNTNINTANTaUmAN AU UTTUaThat FansAnu liuInisuas

lunsalinSnensarsaumnaldilugudussauaisuazdanisfiny audussuaisuas

donsAnwladalvdivinistin/vediunenanssenitsiesayanesaynanduaaudnyiva

YoI3gharlenIu uagnlguniinuImannsaglulsemalazsnUseme

YaulwaLilemvasgruteyandauinig

v A ad a L4
4.1 yiNdeslanIauna
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Cambridge Books Online nils@adidnnsefindaindiinfiun Cambridge

Usenaunig Lﬁaméf’m Earth and Environmental Sciences, Economics,

Language and Linguistics, Life Sciences, Music, Politics and international

relations

CRCnetBASE (udunilsludiinfissivesndu Taylor & Francis Sadudinfisni+ du

Unaminveslan CRCnetBASE 1asus197a Science, Technology, and Medicine

eBook saniBuy lHusnsntsdedidnnsedndnisainninetmans waluladuas

NN

EBSCO: Audiobook wifadedidnvsedindides Jagtugudussamsuazdenisin
vansuifisliusnig 8 Feises

EBSCO: eBook Collections nisdediannsoiinduas EBSCOhost AsBUARNN

a vy ad a ¢ cs' ! vy & 1Y ¢ o
FANUNIYT KUIEDBDLANNTOUNG 1 UD mmmmuimmqaz 1 AU Imalmmammuﬁm%u

'
=

Mduuszlovdiioni1si9eusg19d1anarasnInaune LU N15L09enaNsLY,

Tupaunsalnaneg1aie wWiiuladiuaeuiimeinnUssinnsiumnsgunsalnnm
nnwila, 115 Download Offline Aff81ua11150871u eBooks lilaelsifesade
duaradumeside, n1saadudin, N1SALN, N15BLIE, N15YNS19D4 LazoU 9

ProQuest Ebook Central wifsdedidnnselindandinfusiduiini 220 dninfiu

ATAUARUANVIIYIUINITNITTU N1sviRaiietnaslsawsy fdnea IAanssului

a

AAn5sulesnall WALLladTININ WA ULALAIINADN @DF INYIAIEARSDINIT 81

Froudiene1uia NSUNNE Fuaunmg NMesIngy
¢ o

Gale Virtual Reference Library grudeyantsdediannsefind ifindsdonainvane

a1 3N Inededinisdaae In1sldanlugisuuliandndiuiugidnly lu

Y

Ao9308u-AU aansaguldlugukuy HTML wag PDF inseufuiasesdoduviual

WU N3 Highlight, nMsasnetiudin, nslsusaisuuulddrinduiunss lidnasdu
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walulad wagdngmaniquain nd1 1,130 Joides Tideyadoundsioudd aa.
1997-Uaqdu

Taylor & Francis: Mathematical Association of AM Collection Nsansdiannsedng
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didnvsedind aseunguanvIvinermans waluladuasnmsunnd uazuyverans
wazdanuenans §aviilaeg John Wiley & Sons $1uau 1,200 Fai3eq Tideyadounas
faugt T a.a. 1997-Hagiiu

Msmmealulafasu favinlnsuvinedomeluladasu Inamenuineimans
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daunand iiteliuszloviiann software fiflogagsdnia usvinligldonlsvsslovinnign oz
ety Tnsedewalulad Virtualization Desktop Infrastructure (VDI) WUseynaly Feazndu
insesilolumsiaiuaiisfnenmnisiauiaz maiseuiiarinuinanuisevesnanaisd yaains
waziindnwldogeiiuseansam wazagyligldauamsnidhimineniseonduiiavans 1§
og199ils Tneffldnuannsadunldnusenduifavaniandrunald Gsaztsantimnig
avdindvdnsnisldnuendusliunmmils
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SuauasasrauiamasTisaliinAnuUnisine 2562 (22 n.A. 62 - 2 &.A. 63)
Uszuan (31uauLeseq)
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(a) (b)
1. WmInedudnlitndne
FUUNAURUIBITY
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- quéirdosoInermaniuay 334 334
walulad
- ﬂusﬁmmammzﬁamiﬁﬂm 68 68
2. YnAnwiinisamelaunsia 7,059 10,787 17,846
wifi AUNVINENGY (Yoya nu Yuil 30 0. 63) | (Woya a Fuit 30 8.0, 63)
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Criteria

1 Expected Learning Outcomes

1.1 The expected learning outcomes have been clearly formulated

and aligned with the vision and mission of the university [1,2]

1.2 The expected learning outcomes cover both subject specific

"and generic" (i.e. transferable) learning outcomes [3]

1.3 The expected learning outcomes clearly reflect the

requirements of the stakeholders [4]
Overall opinion
2 Programme Specification

2.1 The information in the programme specification is

comprehensive and up-to-date [1,2]

2.2 The information in the course specification is comprehensive

and up-to-date [1,2]

2.3 The programme and course specifications are communicated

and made available to the stakeholders [1, 2]
Overall opinion
3 Programme Structure and Content

3.1 The curriculum is designed based on constructive alignment

with the expected learning outcomes [1]

3.2 The contribution made by each course to achieve the

expected learning outcomes is clear [2]

3.3 The curriculum is logically structured, sequenced, integrated
and up-to-date [3,4,5,6]

Overall opinion

4 Teaching and Learning Approach

4.1 The educational philosophy is well articulated and

communicated to all stakeholders [1]

AzULUY Uiy
AULDY

AZUUUUTELEUY
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Criteria

4.2 Teaching and learning activities are constructively aligned to

the achievement of the expected learning outcomes [2,3,4,5]
4.3 Teaching and learning activities enhance life-long learning [6]
Overall opinion

5 Student Assessment

5.1 The student assessment is constructively aligned to the
achievement of the expected learning outcomes [1,2]

5.2 The student assessments including timelines, methods,
regulations, weight distribution, rubrics and grading are explicit and
communicated to students [4,5]

5.3 Methods including assessment rubrics and marking schemes are
used to ensure validity, reliability and fairness of student
assessment [6,7]

5.4 Feedback of student assessment is timely and helps to

improve learning [3]

5.5 Students have ready access to appeal procedure [8]
Overall opinion

6 Academic Staff Quality

6.1 Academic staff planning (Considering succession, promotion, re-
deployment, termination, and retirement) is carried out to fulfil the

needs for education, research and service [1]

6.2 Staff-to-student ratio and workload are measured and
monitored to improve the quality of education, research and

service [2]

6.3 Recruitment and selection criteria including ethics and
academic freedom for appointment, deployment and promotion
are determined and communicated [4,5,6,7]

6.4 Competences of academic staff are identified are evaluated [3]

6.5 Training and developmental needs of academic staff are

identified and activities are implemented to fulfil them [8]

ALY Usziaiu

AULDY
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Criteria

6.6 Performance management including rewards and recognition is
implemented to motivate and support education, research and
service [9]

6.7 The types and quantity of research activities by academic staff
are established, monitored and benchmarked for improvement
[10]

Overall opinion

7 Support Staff Quality

7.1 Support staff planing (at the library, laboratory, IT facility and
student services) is carried out to fulfil the needs for education,
research and service [1]

7.2 Recruitment and selection criteria for appointment,

deployment and promotion are determined and communicated [2]
7.3 Competences of support staff are identified and evaluated [3]

7.4 Training and developmental needs of support staff are

identified and activities are implemented to fulfil them [4]

7.5 Performance management including rewards and recognition is
implemented to motivate and support education, research and
service [5]

Overall opinion

8 Student Quality and Support

8.1 The student intake policy and admission criteria are defined,
communicated, published, and up-to-date [1]

8.2 The methods and criteria for the selection of students are

determined and evaluated [2]

8.3 There is an adequate monitoring system for student progress,

academic performance, and workload [3]

8.4 Academic advice, co-curricular activities, student competition,
and other student support services are available to improve

learning and employability [4]

aznuy Usetiy  agnuudsediu lne

AULDY
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Criteria

8.5 The physical, social and psychological environment is
conducive for education and research as well as personal well-
being [5]

Overall opinion

9.1 The teaching and learning facilities and equipment (lecture
halls, classrooms, project rooms, etc.) are adequate and updated

to support education and research [1]
9 Facilities and Infrastructure

9.2 The library and its resources are adequate and updated to

support education and research [3,4]

9.3 The laboratories and equipment are adequate and updated to

support education and research [1,2]

9.4 The IT facilities including e-learning infrastructure are adequate

and updated to support education and research [1,5,6]

9.5 The standards for environment, health and safety; and access

for people with special needs are defined and implemented [7]
Overall opinion
10 Quality Enhancement

10.1 Stakeholders' needs and feedback serve as input to

curriculum design and development [1]

10.2 The curriculum design and development process is

established and subjected to evaluation and enhancement [2]

10.3 The teaching and learning processes and student assessment
are continuously reviewed and evaluated to ensure their relevance

and alignment [3]
10.4 Research output is used to enhance teaching and learning [4]

10.5 Quality of support services and facilities (at the library,
laboratory, IT facility and student services) is subjected to

evaluation and enhancement [5]

10.6 The stakeholder's feedback mechanisms are systematic and

subjected to evaluation and enhancement [6]

ALY Usziaiu

AULDY
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Criteria

Overall opinion
11 Output

11.1 The pass rates and dropout rates are established, monitored

and benchmarked for improvement [1]

11.2 The average time to graduate is established, monitored and

benchmarked for improvement [1]

11.3 Employability of graduates is established, monitored and

benchmarked for improvement [1]

11.4 The types and quantity of research activities by students are

established, monitored and benchmarked for improvement [2]

11.5 The satisfaction levels of stakeholders are established,

monitored and benchmarked for improvement [3]

Overall opinion

Aznuy Usetiy  agnuudsediu lne

AULDY
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9ALA4 (Strengths) waziiasfiausausuusld (Areas for Improvement)

Criteria

1 Expected Learning | 1.1 The expected learning outcomes

Outcomes

have been clearly formulated and
aliened with the vision and mission of

the university [1,2]

1.2 The expected learning outcomes
cover both subject specific "and
generic" (i.e. transferable) learning

outcomes [3]

1.3 The expected learning outcomes
clearly reflect the requirements of the

stakeholders [4]

gauds (Strengths)
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2 Programme

Specification

3 Programme
Structure and

Content

Criteria

2.1 The information in the programme

specification is comprehensive and

up-to-date [1,2]

2.2 The information in the course
specification is comprehensive and

up-to-date [1,2]

2.3 The programme and course
specifications are commmunicated and
made available to the stakeholders

[1, 2]

3.1 The curriculum is designed based
on constructive alignment with the

expected learning outcomes [1]

gauds (Strengths)
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- \esiausauTulssla
Criteria AUVS (Strengths)
(Areas for Improvement)
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4 Teaching and
Learning Approach

Criteria

4.1 The educational philosophy is
well articulated and communicated

to all stakeholders [1]

4.2 Teaching and learning activities are
constructively aligned to the
achievement of the expected learning

outcomes [2,3,4,5]

4.3 Teaching and learning activities

enhance life-long learning [6]

gauds (Strengths)
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5 Student

Assessment

Criteria

5.1 The student assessment is
constructively aligned to the
achievement of the expected learning

outcomes [1,2]

5.2 The student assessments including
timelines, methods, regulations,
weight distribution, rubrics and grading
are explicit and communicated to

students [4,5]

gauds (Strengths)
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Criteria

5.3 Methods including assessment
rubrics and marking schemes are used
to ensure validity, reliability and

fairness of student assessment [6,7]

5.4 Feedback of student assessment is
timely and helps to improve learning

(3]

gauds (Strengths)

- nangesiinseuiunsmiumsUseidiy. | -
Indnwa weliin validity and
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Criteria

5.5 Students have ready access to

appeal procedure [8]

6 Academic Staff 6.1 Academic staff planning

Quiality (Considering succession, promotion,
re-deployment, termination, and
retirement) is carried out to fulfil the
needs for education, research and

service [1]

gauds (Strengths)
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Criteria

6.2 Staff-to-student ratio and
workload are measured and
monitored to improve the quality of
education, research and service [2]
6.3 Recruitment and selection criteria
including ethics and academic
freedom for appointment,
deployment and promotion are
determined and communicated
[4,5,6,7]

6.4 Competences of academic staff

are identified are evaluated [3]

6.5 Training and developmental needs

of academic staff are identified and

gauds (Strengths)
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7 Support Staff
Quality

Criteria

activities are implemented to fulfil

them [8]

6.6 Performance management
including rewards and recognition is
implemented to motivate and
support education, research and
service [9]

6.7 The types and quantity of
research activities by academic staff
are established, monitored and
benchmarked for improvement [10]
7.1 Support staff planing (at the
library, laboratory, IT facility and
student services) is carried out to fulfil
the needs for education, research and

service [1]

gauds (Strengths)
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(Areas for Improvement)
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\esiausauTulssla

. . [
Criteria AUVS (Strengths)
(Areas for Improvement)
7.2 Recruitment and selection criteria - WINENABTARUASNINIILAY -
for appointment, deployment and UsgnmiAtnauitunissuainsntnauany
promotion are determined and TGN
communicated [2] - nangasildusiuiudiumineinsynna

TumsivuenauRvesiaeuwasIde
7.3 Competences of support staff are —mﬁnqmﬁszwﬁ%’mLﬁ]ﬁ,ﬂ,umiﬂizLﬁuma -
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UNINYIFY 919158 UVIY &9

Forauowuzdaminanu mnthufnt
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7.4 Training and developmental needs | - dtin3yfszuuypainstiiisiuausy
of support staff are identified and dunwn Useyadvnisusednd

activities are implemented to fulfil

them [4]

7.5 Performance management - upagln1sAnwaginsiauetontdniiu | -
including rewards and recognition is ALAUBIIIFUNSARENNENIIUALAY
implemented to motivate and Tusgauuninends

support education, research and

service [5]
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Criteria

8 Student Quality 8.1 The student intake policy and
and Support admission criteria are defined,
communicated, published, and up-to-

date [1]

8.2 The methods and criteria for the
selection of students are determined

and evaluated [2]

gauds (Strengths)
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- \esiausauTulssla
Criteria AUVS (Strengths)
(Areas for Improvement)
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Criteria AUVS (Strengths)
(Areas for Improvement)
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Criteria

adequate and updated to support

education and research [1]

9.2 The library and its resources are
adequate and updated to support

education and research [3,4]

9.3 The laboratories and equipment
are adequate and updated to support

education and research [1,2]

9.4 The IT facilities including e-
learning infrastructure are adequate
and updated to support education
and research [1,5,6]

9.5 The standards for environment,
health and safety; and access for
people with special needs are defined

and implemented [7]

- \esiausauTulssla
AU (Strengths)
(Areas for Improvement)
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10 Quality

Enhancement

Criteria

10.1 Stakeholders' needs and
feedback serve as input to curriculum

design and development [1]

10.2 The curriculum design and
development process is established
and subjected to evaluation and

enhancement [2]

10.3 The teaching and learning
processes and student assessment are
continuously reviewed and evaluated
to ensure their relevance and

alienment [3]

gauds (Strengths)
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Criteria

10.4 Research output is used to

enhance teaching and learning [4]

10.5 Quality of support services and
facilities (at the library, laboratory, IT
facility and student services) is
subjected to evaluation and

enhancement [5]

gauds (Strengths)
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11 Output

Criteria

10.6 The stakeholder's feedback
mechanisms are systematic and
subjected to evaluation and

enhancement [6]

11.1 The pass rates and dropout rates
are established, monitored and

benchmarked for improvement [1]
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Criteria

11.2 The average time to graduate is
established, monitored and

benchmarked for improvement [1]

11.3 Employability of graduates is
established, monitored and

benchmarked for improvement [1]

gauds (Strengths)
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Criteria

11.4 The types and quantity of
research activities by students are
established, monitored and

benchmarked for improvement [2]

11.5 The satisfaction levels of
stakeholders are established,
monitored and benchmarked for

improvement [3]

gauds (Strengths)

- wangasiinsiudeyaiauaz U3

a 12

Aunssuduideresindne sauveinnm

Foualaiimihituimsnumnluvesaan

- Hunulunmsdeain@nwidnsaudssyy
wnsedaties 1 ausiel

- fwwneuiulsedie Wiensdyaeu
Tasanudeninfnuidnanudiuay
atvayudiunauliiaue

- vidngnsinszuiunsiiudeyaniuiic
Wolavee SHs Ineiinaigyine QA vas
v WmiAsTIUTIN 1A91z9i agy

- TraauiianelavestnAnw sianisasu
199919158 lundngns

- wangmsldrmvesdindyimnssumans
wagAvesnIviedy Wue
Benchmark dwsulUseuiiieu

- fumauuussde Yinwmideludl
Usgauanvn® wazthtoasuluaniiunis

USuuss

\esiausauTulssla

(Areas for Improvement)

- #1315041 Benchmark (394U04AATNLAY

USLLNNNUILVDIUA

a aa o =
- FTUIINTUINAALAGIAVDY SHs 11

Tlunsusuls

257
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