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Technology Transferring on Improving Electrical System

for Quality and Safety.
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Abstract
This research project was aimed to study and improve electrical systems in
buildings. The sample for the study included electrical systems in buildings for 400
cases in Chanthaburi, Rayong, and Trat provinces. Improving electrical systems in
buildings was studied for 6 cases. People whose interest was on electrical systems
were trained. Electrical systems of the buildings in this study were ranged from 6-10

years (27%); 0-5 years (21%); 16-20 years, 21-25 years, and more than 25 years (11%).
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The results were found that electrical systems of the sample had completed the ground
systems at 9%, had only ground equipments at 36 %, and had no ground equipments-at
55%. For the comparison of ground equipments and electrical system range, the results
were found that the buildings ranged from 0-5 years and 6-10 years had ground
systems. That is 92 % of the electrical systems in buildings showed no safety caused
by no ground systems. Improving the electrical systems in buildings was_done in 5
schools and 1 temple for case studies.Improving electrical system (training on quality
and safety was done for three groups involving 180 trainees.To prevent problems
caused by risks on quality and safety in the future, it issrecommended that electrical
drawings should be approved and installation should be /inspected by a qualified
person; electrical systems, after they have been utilized; should be inspected at a
certain period of time.

Keywords: Electrical system in building, Ground system
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Abstract

The objective of the development of Virtual Suan Ban Kaew Palace (VSBKP) was
to present the virtual reality (VR) of Suan Ban Kaew Palace, located in Chanthaburi,
which was the personal residence of Her Majesty Queen Rambhai Barni, the Queen of
King Prajadhipok or King Rama VII. The 3D models, included the main building.and-all
of interior furnitures, were reconstructed from the 2D plans which cwere. manually
dimensioned by our team. Each model was assigned two. texture-coordinates, for
general texturing and for light baking using lightmap. In VSBKP, there-were two set of
lightmaps which alternatively used for simulation the 'day-time and: night-time. The
models were exported from the modeling appliciation software-in the mesh file format
(.mesh), while the textures and the lightmaps were saved as:TGA 32 bits (RGBA). The
models were presented in the application which’was developed in C++, using OGRE
(Object-Oriented Rendering Engine), an open source library, as‘a graphics library and
using OpenGL as the primary API (application program interface) for handling with 3D
graphics drawing routines. The performanceof thé application was around 40 - 45
frame per second. This testing were done'on a computer installed with standard display
adaptor (without GPU). Eventhough thé tested framerate were not too hight, but there
was no detected significant|frame)freezing. However, sometimes, the application were
hanged or crashed when we-did the testing on the computers with the wide screen

monitor configuration.
Keywords : virtual reality, computer graphics
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Photocatalytic and Hydrophilic Properties of Titanium Dioxide Thin Film
Deposited by DC Reactive Magnetron Sputtering
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Abstract
Titanium dioxide thin films (TiO,) have been deposited by reactive magnetron
sputtering technique to study photocatalytic property and hydrophilic property. The films
were deposited on glass slide and silicon wafer substrates under different oxygen
partial pressures. The crystal structure characterized by XRD (X-ray diffraction),
thickness and surface morphology was evaluated by AFM (atomic force microscopy).
The photocatalytic and hydrophilic property was evaluated by the measurement of the

decomposition of methylene blue and contact angle, respectively. The results showed
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that the deposited films were mixed of anatase and rutile structure. The films’ thickness
and roughness were influenced by the oxygen partial pressure. The deposited films

showed the photocatalytic and hydrophilic property when expose to the UV light.

Keywords : Thin film, reactive sputtering, titanium dioxide, photocatalytic, hydrophilic

UNUI
tlaqiiudduurslnnudanlasanlas (Tio,) AasldfuAtanlaataandienans
y . i o emdd o . .
Wasannifuansnisnaignuaslanimniraulavanailsenas i dranisdiiunasugag

ARNIAL (visible) wardnadunsealng (near infrared) AR-in138A5AR AaaAaLLTIL

a

WANLNNHLAD8INNA lunanAnL nusenIsiANTauYadA TLaAR) ANNNTINU NG HAY

u a

o

waznuN1sdnA AR (Ritter, 1975 ; Pulker, 1984) NANATBINIMGY (0 = 2.55 AmdLauma

o

waz n = 2.7 &13u3na) iuas e L UNaSRASAL(3 18TV dmfuauma uay

4 o

3.03 eV & miuglng) (Li et al., 2000) MlAguLNsinnHanlaeanladldiuainanla

AINNQNIFEE] BENININ TR UNINLTTRIRSEREa a1 InnuHanlaeen oSy

¥ '
IS )

o =® 1 vaalld v a o Aa & =

RTUIUAUBLNIININ ANANTANALEaNAT RN 17U NS 19 IR laaan a1l
dsegnafldunnunadu Wdudoseljfizen (catalysis), Winaznzlada (photocatalysis)
sondaldifludouilsznevaevimadgiag (solar cell) (Kim et al., 1990; Babelon et al., 1998)

v
e o aa o

auTRd A Tinanlares i lneenlsd Ae auBseusdaesidinnnom
lneenlad vise autilalasian teyatuiuazaauan dwinisenguusnidunuauini
(Fujishima and Honda; 1972) Wit nulETNuAsRa AU s Aneanunatnaan
Tumarsentyagsiauarane fanvdsngnisaitninaznclafa aina3laindu
(photocatalytic — stefifization) LL@3ﬂ?ﬂﬂgﬂﬂ?mﬂaimﬁ7\laﬂéﬂmm (super-hydrophilic) 184
Tl lneen ol dudaua (Fujishima et al., 2000) anaNtTATilAAuTe
Inmiealesenlafiinans sinliinsisewasiauiedszgndldlmflonlneen o
ANUFNUFIN] Ththanizetnedla nszaniAuarenfales (self cleaning glass)

AsvaninANazennfales unsyaniildnsas s lugunisinnugzenn
nanaReunsyaniinanuazenaldiaauielifesinaanuarenn dnvazasensyan
giAnaunTnnldlngnsndeuans it antRians ludnemrsedidunng Tlaqiiud
u?‘ﬁmlimammmﬂumﬂLL‘Viqié’mﬁmm‘mmﬁmﬁ@ﬂﬂﬁwmmﬁq \i PPG, Pilkington, Saint

. 3| % o o/ o o a é’ a Y o zil tﬂl ]
Gobain  ilusu mm‘umnmﬁ*mmummmmﬂmumu@ﬁmﬂimmu P NANTSANNIAITH



1 26 e sa1sairsivasiluwwss

¢ o a o

azannfagfaesdniaiasening Saddanslale L'N[5]°1I1‘NLL’&Q@’W%ﬁ]ﬁ@ﬁ:ﬂ?%[}juslmwmfl@“ﬂﬂ\‘i

'
a =

ﬁﬁﬁ’ﬂ@jﬁ‘@ﬂﬂ?:@ﬂ Andfisenanaumylansenda (Hydroxyl, OH-) Seianiimifluga

A eaal o

aand lndansaunatng vinlilnanasesdeantanfiinizuuionszanuandoduluianatén
LazszmangaaINiangzan  ankzinaaiufazlfuanifimiioreansyanTilan Wiy
vire lalasWan dalleldinaavrasaliuunszan uiaslidusmiluneausas iansnu
durestIue d1sedeandsnuuiontinszanliluangnasnndosusedtndasian
:// dy (=3 1 o b4 o ¥ = wa o s

nilngagdazifindinszaninaauareinsiefalesariesiandidyayaesdsenis
Wadudanasayied Aa (1) daalaniTiluniaduininaznslann Aa-daanuainnsnlu

Lo Yy A

N38iRLAANANTDUYIT m@'ﬁmnﬂiﬂﬁﬁmﬂguuaquﬁfmimﬂ waY/(2) fagsianiTi lalasWan
A~ YA A s dl ¥ fe o A a o
viaflanmaayunn Ae Weaminluiinszan dnaglddusdusaaviowauuiautiingzan
WAAZNITAEIFBANANAUNNTZANAUNENETE
Taanfudalnnntanlaeanlasnnulusssuaafiazied 3 1Wa Aa aulmng
(anatase) §4 (rutile) wazuginyt (brookite) Tnadaumaiazmag ndazilnssadanan
Wunuuwnselnuas (tetragonal) dauiauglnil aziilagea¥rsnaniduuuuaensasendn
(orthorhombic) wstlnfazlinwuinnienlagan b lunauginfaznuiiaanaauims
giwﬁmmﬁmgm (amorphous) W13 (Lobl et al, 1994) AMMFUNITFTUNNANLNG
Innflanlneenlofiuaunrawmsadldurareianeannszuaunimeiand  (physical
vapor deposition; PVD) it 35924eidn3 (evaporation), a15ian atlnimesa (RF sputtering),
A1 atlmme3s (DC sputtefing) LaTNazydun1InIAN (chemical vapor deposition; CVD)
vige Jnlgaaa (sol  gel) \Wiuws adelsianissraniduunedaamatinatininesa
a Yy % dl o A o al & Yo 1
HdalfFaunanunsnatuANgasAdeL axTRasiaNUN1HdNIN (Zhao et al., 2005)

= = = a =

AnunlFasiinun muasinistininied (Wu et al, 2006) Bnvisdaainisnilsyens

q

v
a

Tlgnsimdedueuaiiainlusyiugaanssuladaansae
=, o dgl [~ o =l a6 al Y a
UNAANIRE R WA auanan1wraNNa LU I s lnean ladfqsmaiia
aa A

pa signan unniingew allnimess (DC reactive magnetron sputtering method) Tngisaiius

Anelasaas1anan anTaninazaslannuazlalasianaasianuelnnusianlaaanlas

D

Mnanauls uazlunawingazlinagauaiuainisalunisidunszanniininuazenafaes

Awiuiiudeyanugulunisidesiely



UA 3 aoul 1 Uszol 2552 e 27

as = Q

38N159]¢
Asduurglnnnfanlaeanlasnldlun1sAn 1 dimTaNAUeLNATRA A TLAARN
- - = = a a =\
unniasau aflniness aanazestadaulugynniAssuuaiiamess (3Un 1) CREY

¥
ar

YadLARDLNIINIZLAN TUIAEURNIUAUENAE 310.0 HAAIMAT g9 370.0 NaAwMaT AnmY

i lnndlen (99.97%) durnAutinany 54.0 Faawas Anntna nFeuniadnglninisags

s
a

nezuanss IHuAaafnauAINLTaNsge  (99.999%) \lunAaailnines lduiaeondiau

a

ANINLIFGNTRY (99.999%) \luufalalfjisen ssuuiATesquanyyanIALlsznausae  ATes

aunuuunglauaziirrasgunalennsiiuiesesquing nnsdaaonusulusiaseaeulduins

[ %

AAINNAUYBY PFEIFFER  1szneusisgauandea U TPG262 Dual Gauge WAY

o o

WaTALULT9N319 §1 PKR251 Compact Full Range Gauge  N19318iuia815naulas
wAaaendaun 4 lunszuaun1aAan LAz ALANAILAIAYLARANT IHATR9MIA (mass flow
controller) 183 MKS type247D flaunisindauynaiiaziaauazaiauiniiasnaey

Tnanisatlmmasuiindnansiaday (pre-sputtering) Meussanni@apauidanfnaudszann

10 WiW waztaudul (shutter) NRAGITEMINTiaa IR LMILYILNINTARTRI5
o o %’/ A al ) o ] o Yo a a
AusudumnauniseasuBuaintiinsvandlad (Auiuldinauiiininasnzlamin
warlalnsWan) warwdudanew (Aniunmazaumadiamaila XRD wasANMIAN T
WU NnTpANUGEmATA ARM) A Nazeaudadingnimusqoyouinia Anli

¥
wanuiihansiedaeumiviu 10, Liniwms aintuanausulunmuegyynalils

%

ANNAUNY  (base preSsure) iniw/3.0x10°  Raaun$ wanlassuidaenfnauLazuia

aandiaudingniruzqyaniAfaaAILANNIT MATeINIaINENIN1TAAGL  N9IAREY

a

uaazATINIMUA WA uAULRRIIRILAAaaaNTIals (oxygen partial pressure) RNA1UIENNU
44%, 64% UAY 82% WATAILANAINAUIININIZIAADL (total pressure) TWASMWINAL

7.0x10° Haduns n1awinRanaanawindu 220 Sm6 ldnataaay 3 42lu9 a1u5u
7

1% [ %

~ a A
Nﬂui‘ﬂﬂ"l?lﬁ@ﬂﬂﬁ/l\?ﬁl]ﬂﬂ\? AR LUAT19N 1

Aguielnnuianlpaanlasnpaaulenanunazinlilngagaulnsaadanansas

LAFRATAULIIALON (X-ray Diffractometer ; XRD) 984 Rigaku $1 Rint 2000 14 Cu-K
(L(=.1.54056 A) 1 40 Ailadmsl uaz 30 Haduanutls meaadAULL 20-scan  ARIyHAN

N9¥NLLREN (glazing incident angle) AAWINAL 3° uazauni 20 a1n 20° 09 65° Aag

3
ar A o A

’ﬂ[ﬂﬁ"]’mmuo.02o AAUIN  ANBTUTN

mpaeLldazAnesoaprasasnanlanasaluinsalal (Atomic Force Microscope ; AFM)

a a = o
URALALANNNUIIIANSN L I s laaan s

284 Veeco Instrument Inc. $14 Nano Scope IV agaadauuuwniltaiuus (tapping mode)



\

| 28 e sisairsivasiluwssi

nagauantTmininazazlafnaaaldauuiainniianlaaanlasnipaauliay

o

Ustidulpedanistenaaisansazartniiauugielfidusoumuaasansdunid vlalnea
Asuunslnndlenlaeenlofifudluarsazaewfiauugaoaudindy 0.05 Tadluadns
uu 1 Falue andutianinlfusralufifinu 30 uil neunnaeunistenaaviany
ansazaniiauyauuilduunennfonlneenlaffledudauasdanslalaine dasdn
AMsdarnuuaTesansaza e auLUUAS LN I flen laean o Rranadanay
WAy 650 wntummsdaeriesaniasninimes e lidu T (AN198 961
waanaudNdaLaIsans lalalan) antiutilfuuasdanstialaiasannaasdan e
284 Phillips  §1 CLEO COMPACT au1m 15 S waztiAnnugantndnAaNdRNLAS
sesmsazaneiniauuquuilsuundlnmionlaeen a7 dalue srunlfidudn 7
(AN1749lNUBEINAId N anasdansi lalaian) Inaauddininaenslafnaeslanuna
T uilealaeanlafildlunisfnebauisouenlddarua L te s (A ABS) 34
AnlAdNNNT A ABS = In T,/ T. (Zeman and Takabayashi, 2002)

douaniid lalnsiansasianusmnutenlaeanlafazlssiluainAyndudanes
{iﬁﬁumuuﬁwﬁwm?\lﬁumqoﬁ’fml,ﬂ'??'@ﬁmuuﬁuﬁ@ (contact angle meter) B lAlAgN
nszangladipdeufguuilnnildylneanlaflufad yududaneuatsfuuas
Fansnlalelan anntuinduauiiranllansfuuaedansilaleanudariieanu

o o

AyNANTANN 1 FaTaa

=

paune lenaaaliaNa i salunfsilunszanniANgzanasfialelaenN1TAADL
Aauuenn e lneanlsauunizanuauEauLdntn ldne 13 luanwannialnfAnansinld
sungasand lnlaamiiinatd dalud antutinnszanaanuInazaulngn12anaZaa41n

v 1
UURINTNUIBINTZANLANRIUNANI T UFIa9 AN LA AN laadnTzaniNass i



UA 3 aouA 1 Uszol 2552 ¢ 29

a o

A19197 1 Rawlalunisiedaundnune ey lneanlas lwanundeil

e .
Hawly TNEAZIALIA
ANHALNL 3.0 x 10° Raauns
ANHAUIINUULLARDL 7 0X10° DaAuNS
ANNHAUE REIUAILN ADDNTLAL 44%, 64% WAz 82%
= = a <
1WNa17PADL Tiniten AvaLEgns 99:97%
a0 38950 nsvandlas way Tana (100)
AnagIndn 220 Tms

sraviszninathaisedeuiudansesiu 12 wuhmmg

Unbalanced Magnetron
Cathode
\;u_\
Cathode Shield % ™.
|| v S| s
W « A
Substrate 4 & 7
™ Shutter  Target -
o ds-t
Substrate holder
DC power
. f supply
T .,—hlllm_, v
MFC il
|
MFC T
i [ b T

“"v 1
Motar

to vacuum pump system

P A ! A Al = = a A Ao
g‘ﬂ‘w 1 VL@@ZLLﬂ?N‘ﬂ@\‘]Lﬂﬁ"ﬂ\uﬂ@@ﬂ?gu‘u AT TWOABIN LNNIEITAU A1 LABTS ‘Vlsl%ﬂ,u\‘]’m%m



Nan1gIguazanisg
TAseasananuasianueinnilasnlaaanlas
dll o A & = rdl A kY a v =X v =
WeathAsuuinnwdflanlaeanlasnmasulsldimilasairanansoaenadia
XRD linassuanslugli 2 Insfiaonsutiesaesuiaeandiauiniy 44%  wugtluy
NIALILUTAENGNNN 25.3, 27.5, 48.1 Uay 56.5 83A1 BansiLInn e lreanladny
TAMNAFIINANLLLAUNATZUNL (101) gimﬁizuﬁu (110) Uay AUINRATEUAL, (200)
o o s A ol = ~ = o
ANNAAU e AaNuNeeaau ld R AN unaneed lnndanlneen laaniinsaging
HANNANTEIUIMALAI A InaANdunInaEUUTNANEIDY BRIMATE UL (110)
AAgegn anurigluiunisidenuuisdenduesg ndsswnu(110) azaunaszuL (200)

1%

= [~] = (~3 o % d‘ o/ 1 Y a

Aanwunfulanuariipauiadndangauasu  aneipansutiasaeuiasandiaw
WinAL 64% uaz 82% tudiwugtuuunisidanuuidiendluansusinsaiu uinaaua

b2
¢8RI ZAANTLRWWINAL 82%  WLINANNINATIAEULUTIRANTUDIDUN AT UL
(110) HANGIAN ADARRBINLNNUIALUEY Zeman and Takabayashi' (2002) NNA&BILAASL
Aauuelnnsianlaeanlaseneas Fuanfn LUNTATEN A1TAHAAT9 LAINLINIHAAINEU
1 (2 a al 49{ v = a = & =
At URILAARANTLAWNNTY TAT9AF 19N AN LTIARAM AN ANLN Inn ey lnaan tafas i
v ¥ y . o S x4,

puNANNINTN  WesanANBILinTasayntaLfalus s LI NAIUTN A HAse

AN THIIIUATNAN TUTBIBUN AR TLARILTANAILUULELIAA 09T

anatase rutile
(101)  (110)

ity
Wﬁ e \\
82 %

M"W MM‘MW

Intensity (a.u.)

Wity "y
AL S,
| R o oo i i
20 25 30 35 40 45 50
2 theta (deg.)

= dp o a s a6 = & A dl [ 1
517 2 gluuunisisaiuuisdenduesisnuninntanlaeen lafindaaunmnususios

YRILAADANTLALFI N1



UA 3 aoul 1 Uszol 2552 e 31

SO 7 x 0200 umidiv

z 40.000 nm/div

06
o

»
0.4

" ; x 0.200 pm/div

z 40.000 nm/div

A

5

/’ 0.8
o6

A/ 2

x 0.200 pm/div
z 40.000 nm/div

o

917 3vAnwZNURa IR EsagmATIA AFM aasianueinnitenlnaanlbs

IAARLTN AN UL AR UAARANTIAUFNaTTI

(@) 44% (b) 64% LWax (c) 82%



¥
A a

AansuziuRanazANUIraIla e inn e laaanlas

1 1
a v

dethilduundlnnfloylaeenlasindauianun TAns dnwusuiadae
WALA AFM 151’mmﬁLmﬁzﬁﬁm@mﬁqgﬂﬁ 3 aziuindneuziuAc T RduL9TAAeY
AotiAYNALtBtITasLABaNTAYINAL 44% NAnEuTuNIUNANNY mmm@gjﬁqﬁuaq
fuun iennnufuesvesufaeendiaufinduminfy 64% wudﬁﬁﬂwmzﬁuaqmﬂm&i
nufldnmsnaNiy Wi luuNaBnanIuENiinn it dn sz idus e huvas AnYINel
Fananufutesteufaeandiauiniu 82% wudnnsuduinisnoznquiuisnenziy
ﬂ@mLLuamgqﬁu@ﬂﬁaLﬁuiﬁﬁm

FMFANAMLN LAY AT LTI AN LN TILARBL LA i e A Atingia g
LR A9eNTIAURLT WA NMLALAZ AT LR FNLN S TAZ IR A Taeludanaes
AL TIF LA ANantszann 88 unTuiums 198 W tiidAT d9uAINumEnLfn

WLIWANAN 3.47 wnluiwms 1w 4.28 unTuwmnssmnaAugui 4)

100 5.0
95+ / tas
‘_

E L od 4 g]
c c
g Q
@ 90+ +40 3
g — 2
= s g
g 2
= =

85+ +35

80 L : " : i : " : i : i : i : " : " : " 3.0

40 45 50 55 60 65 70 75 80 85 90

O, patial pressure (%)

dl a al & = s
g‘ﬂ‘l’] 4 ﬂfﬂil‘lﬁu’]LL@&@Q’]N‘MH’]UNQ%I@\‘]V\I@N‘LI’NVL‘VWHLuﬂllllﬂ’ﬂ@ﬂylfﬁﬁ

RN At URLA ARRNTIA1ANTY



UA 3 aouA 1 Uszol 2552 e 33

antplnlanzazlamnwazlalasianaasdanuenniidasnlanaanlds
anuan1sAnE AT nanrasianu e Innanlaaanlassnamaila  XRD

g9 A UUDIIUIT T WLINN AN NF U BRI ARANTIAWANTL 82% Az U ANLINAN

=

waaumagegn Usznauiuiduusinmuionlaaanlad lumaaurimassdnauaddin
tiasaasansaunsdneliuasdansnilewanlas  (Takeda et al., 2001) A AN
anTRnInazmslannuaslalnsWanvesianunalnnifisslneen ladasdnsanazids
fiAReUAL AL At aTaILTaaenTIawmingL 82% Wit

v
autiAnInazpslafnaasianunsinnifanlnaan b a1l satasiansainann

Y o

N17E R AR EUAIATI7ALALNNABL AT I LT WA N WA B UN I LasNaNT04N81N

a

1
a v

1 '8 '8 aa = 1 al e = &
AR LR TILLUTUIRIRANTAEANE LN‘V]@u‘],lu@W@%UMNQMM’W@QW@NUW\“VIVI’]Luﬂﬂ1ﬂﬂﬂﬂ1sﬁ®

tzll | 1 g G Al dll % s dll o 4
97U 5 luALaLTafuLNEUIRIANITATAEINN AU ALNATY LL@Q@@M?WiQI@ WAALNEN b

al

£

Aanunglnnfenleeanlafuansanimminayaglann wanlugii 5 azmiulddnlunsil
A 2 Al & - & - call v a4 o

aaanszan iiin1aedaundnu s ey lnaan biAne aasuiudn lfas i AnAaudng
Ay , = A = Al - - \

A bl asunldae daulunsiingzannanistiaauNduusInntanlaaanlasnuan

=

AueugefuundiautnllfunassansnladatandAvindy 0 udiilasinluiunas
sanslalaian wudrAueLTe fuLLTar AR N A RN duassans o loian Tntanas
ati1939015991n 0.00 11 -0.04 neluaan 1 aTus uaziiledudauassanslaloandell
AUATY 5 F2119 WU ALELIIRSULLFRANTIATL -0.05 uaasliiuinfdunnaindeyldlu

Nuktdnunrananant@mininaznlamnnls

0.00 Py

-0.02 +

-0.04 + \-

-0.06 +

AABS

————
—_—

—e—glass slide
—=—glass slide + TiO, film

| il ]
T T T

0 1 2 3 4 5
UV irradiation time (hr)

-0.08

- ' - - A A A A e . -
E‘IJV] 5 ﬂ‘]LL@‘]_IGIjﬂﬁ‘LL‘LImeﬂ?mﬂVILﬂ@‘ﬂ‘]_lLL@ﬂNLﬂ@@ﬂWﬂNUNiVWﬁLMEM@@@H%@



L 34 e sasarsivailuwssa

¥
= a

auiid lalasianaesiauuginnuianlnaan lasniaaaulsluauddatiagiaisun

'
B [ % o

fmnﬁmmﬁuﬁmmﬁmﬁuﬁuﬂmmuuﬁqm’iwmﬂﬁumﬁﬁmﬁfmmeqmumum

= o P \ o o A A Lo
HAaN13ANEILAneANgLN 6 TaflunsnuansAyndudaseenszanfiinaeuuaz laipand
Aguuelmmidanlpean lainauiulasdaninlalaanuasidanis5uuaasansi ba laam s
PRI FAN)

at' & o o ¥ ~ o PRI =

A N3l 6 aztiudayududarasranuiuuianinnesnszani lligdnisaaa
Aguuelnmdianlaeanlas naudnlulsunssdanslnTalaneAmiafiu 20 a9en Watinld
Suuasdans blatanilunan 5 9Tu wudnyududadaslAmvnnir 20, -e9A1 uanas
nrzandldipaauAguu i idanlaeanlomivnldaiuiraagesdniimialasian s

o o = A Al e =~ - = a

AuiunsiinszaniitadeuRduuwndaslaeanifainuanisdnelugiy 6

| o o

nuINNdudarasian s lnaan lasniausulasdansata laanlANyingL 60 a9AN

Q

uaranadlily 0 a9fn et lusungedans laTaaiies 1 dalusuanaliiiudinszani

wasuNanUe Innten lnean laflunuddstanisnuansaniiagieslalnsianls

90
80 - —e—glass slide
" —u—glass slide + TiO, film

[}
o
|
T
-

n
o
|
T

w
o
l
T

Contact angle (degree)
E
o
t

N
o
l
T
L ]
L ]
L
)
L
L

-
o
|
T

o
!
T

L J T L

3 4
UV irradiation time (hr)

o
- s
[
a0
(o)}

= i o o o R P =l -
917 6/Agndudarsanszaniadavuas lindsuianunmntanlaaenls

anHAnIAnE U uAsedaznudnidunndnndanlasenladinaeyuld
fmmmmemuﬂmwmmmﬂ@ﬁﬂLL@:W@IMW%%QLﬂumuﬁﬁﬁugmmmmmnﬁﬁmm
aranaaiadld feiuitenagaunuaiunsnlunisilunsraninpnuazranadaleaeld
naaaAfeURdNL1e e lneen laAasuuNTEANLALEFULEIINATINUN 2 HARLNAT

wana i dudaaninainiaialy 1 5u anntusnldsunsesanslalatanunu 1 €2lug



UA 3 avud 1 UszU 2552 e 35

ANTuANNMAdaLANa1N1Ta lun9lunszannIANdzanasaaelatanazaaaun 1l

= o =
NNIEAN NANTTNAABIAN LL@@QIME‘]JVI 7

1
3

319 7(a)  lunszanuduFausssnan il lfinaeuianunglnnutanlaaanlEs
@ 1 dl =l %’ -dl = %’ 1 a v o
Aziiiudn Weanazessn lilinszanazinantiinizag uuRoniinaaanszanauIRHNIN
M lEnszansdalilla wansdnnszananlilantimnnsdunszanninANdsennRAQLaS
717 7(b) \lunszanuduFauninisnae s Inntan e s Alad [ipdausy
y Py = ¥ ~ I oA T &
N9FIU91 Wensdeuingn1ranareastinldfinsraniautiuarnuydn LT iiiniseasy

(AUTUBILEY) AEANEAUNNNY WALTARNTARAY (AU aakiu)- 1Wa s lldusa

1
=

Wuneasnupazwenszattaandutantnnszan (aNTR atnsWan) tazluasanisaniui
o \ % o o o Ao L o aa o
pruaNaasnszandatussidntaslan Mnldnscanianruglglidduaraasdunianein

a a 1 1 al [ % % Y dl 1l A 1
nszan (@anTAInAzmnzlann) ANgannnszanuauaaTunIA N a7 ldRn1sL AR LA

1a5uugedana lnTalamvintu

77 7 wanimmegauanaINIn unadunszaninAINaze1 AfnLeeTedN s AN LLEEL

AulSrantiazirdaussianug nn e lneanlas
(a) nezanuiuEavn lspaauNguus I lanlnaanlas

(b) n3caniiuEaUN AR LNAN LN e nlnean lERenuaa1eg e



L 36 e sasarsivailuwss

asluastaiauanuy

¥

a o Aill A a) 6 = & & 1 aa
utailgedauiauuennianlaeanlbsuunszanalasuaz it uianau

Y aaa = P a = | A Ry o =
A5 FEARN WNNUATEU ALALAATY NANITANEINLAN V\I@NUW\?V&@NIV’]?\‘]@?W\?N@ﬂ

14
=3

WULHANTB9eUImMALAz A tnsiianinAutas 1a AR NTLR NN TUA AN LN TN
=3 él d’j o 1 (2] a ai = o
NAAUINANANNINAL UANAINRAIMN AL BEUBILAADANT A1 1T 11N T2 U BN TARALIST
= 1 a al) ¢ v dl o A & = I
ANAADAINNUNLALAN NN LRI N ANLN9A08 IHau A dNL Innfia s aaanlas
AAARLAANNNAUE A 1AL AN TIRWYINAY 82% lUAnwanTRlnIansnztannLay
lalasWanwuan nezanuduFaunaaausaianusnniaylnaan lagianiin sy
waedani lnlalanauisnanimininecnzladnuaslalnsWan lagnreanlu@aunpaad
ALNANALTATLUUAARIANN 0 L1111 -0.05 iadudanasdansiihlaianunu 5 4aluq way

o o

AyNANEaanagan 60 8361 1w 0 aean WWedudauasdansalaTeamines 1 49l

pad)}

ANFUNAN1INARDLANNEIN17D TUNNTTUNT v AN A INA e A9 a9 TR TINLAN
] = allal A al & = & dl 2o o
nrzanuiuEaunin1seaauianuennianvaanlamialaiunasdansilalaram

WK 1 daluanunsauanantiinisidunssannipanazensaiea i

nnengsNiszn A
2 @ doyd

UNAMNIRE R UAIUNUIUAIATINIFANE  “N1TIR AT WANUI AN LU T

al 6 O o v d‘ Yo a o
aadlnnidanleaanlasdusunszantianiuanidsn” T lASUNUAANULANTITIRIN

a El q

= '

Auiun e Tulatiuisng grinauimidnamaniuazmalulatiuienng sialasanng

NN-B-22-m34-100-49-51

LANA15A19DY
Babelon, P., A. S. Dequiedt; H. Mostéfa-Sba, S. Bourgeois, P. Sibillot, and M. Sacilotti.
1998."SEM-and XPS studies of titanium dioxide thin films grown by MOCVD.
Thin Solid Films. 322: 63-67.
Fujishima; A. and K. Honda. 1972. Electrochemical Photolysis of Water at a
Semiconductor Electrode. Nature. 238: 37-38.
Fujishima, A., T.N. Rao. and D.A. Tryk. 2000. TiO, photocatalysts and diamond
electrode. Electrochimica Acta. 45:4683-4690.
Kim; K. S. and M. A. Barteau. 1990. Reactions of aliphatic alcohols on the {011}-facetted

TiO, (001) surface. Journal of Molecular Catalysis. 63: 103-117.



UA 3 aouA 1 Uszol 2552 e 37

Li, G.H., Yang, L., Jin, Y.X., and Zhang, L.D. 2000. Structural and optical properties of
TiO, Thin film and TiO, + 2wt.% ZnFe,O, composite film prepared by r.f.
sputtering. Thin Solid Films. 368: 163-167.

Lobl, P., M. Huppertz. and D. Mergel. 1994. Nucleation and growth in TiO, films
prepared by sputtering and evaporation. Thin Solid Films. 251: 72-79.

Pulker, H.K. 1984. Coatings on Glass. Elsvier Science Publishers B.V. 31 1.

Ritter, E. 1975. Dielectric film materials for optical applications. Physics of thin films.
1-49

Takeda, S., S. Suzuki, H. Odaka. and H. Hosono. 2001. Photocatalytic-TiO, thin film
deposited onto glass by DC magnetron sputtering/ Thin Solid Films.
392:338-344.

Wu, K.R., J.J. Wang, W.C. Liu, Z.S. Chen. and J:K/Wu. 2006. Deposition of Graded TiO,
films Featured both Hydrophobic and Photo-Induced Hydrophilic Properties.
Applied Surface Science. 255: 5829-5838.

Zeman. P. and S. Takabayashi. 2002. Effect'of Total’and Oxygen Partial Pressures on
Structure of Photocatalytic TiO, Films-Sputtered on Unheated Substrate.
Surface and Coatings Technology. 153: 93-99.

Zhao, X.T., K. Sakka, N. Kihara, Y. Takada, M. Arita. And M. Masuda. 2005. Structure
and Photo-Induced Features/of TiO, Thin Films Prepared by RF Magnetron

Sputtering. Microelectronics Journal. 36: 549-551.



38 e sasaarsivanlwwss

MSLAZEANNTZANRZNAUANTAURLIU TiO,/Ag-alloy/TiO,
AUTUNITAYTNHNAINY

Formation of TiO,/Ag-alloy/TiO, heat mirror for energy conservation
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AINUUNTENAAN NFzanazTiauauFaunsranlatidlaseaiisuny Tio,/Ag-alloy/Tio,

ANNNTDLAANANITRNTE LT auA NS Ls

AR NIzanaziiaumIuiey, AduuRuEe, Aduusinndianlaaanlas,

v
SLULNANLNUMAITY, LNNRATaU ATlnnasa

Abstract
Ag-alloy thin films and TiO, thin films have been deposited on glass slides by

DC magnetron sputtering applied for energy conservation heat mirror. The results shown
that the transmissions of deposited films have change with film’s thickness. Formation of

heat mirror with TiO,/Ag-alloy/TiO, could potentially serve as heat mirror.

Keyword: heat mirror, Ag-alloy thin film, TiO, thin film, multilayer thin film,

magnetron sputtering
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Abstract
Knowledge Management for Continuity of Native Boat Culture in Central Thailand
is the aiming at preserving and passing on the boat- living’s way of life and Cultures.
The venues for the studies are 1. Huaro Market, Phranakorn Sriayudhaya Market,
Sriayudhaya Province, 2. Damnoansadok Canal, Damnoansadok District, Rajburi
Province 3. Amphawa Flouting Market, Amphawa District, Samutsongkram Province

and finally 4.area of Bangphli Ancient Market, Bangphli District, Samutprakarn
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Mareover, the perspectives and points of views related to the boat-living’'s way of life are
taken into Consideration .

The topics of the research are divided into

1. The procedures of the studies

2. The social cultures of the boat-living’s way of life

3. The knowledge propagation

4. The application of the native boats

The research answers the research problem , abut is the nature-of knowledge
management in helping the continuity of native boat culture in central Thailand, That
there are four factors affecting The knowledge management processes helping the
continuity of native boat culture. They are; 1) finding native boat-knowledge 2) society
and culture of native boat utilization, 3) The diffusion of Those knowledge, and 4) The
application of the knowledge. The data to support the-answer qualitatively collected
from The central plain of Thailand. The research them ended up with interesting

recommendations concerning the related study.
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