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Pre-Flight Planning
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e adlddnTuNITIAUNIANINA NN TUTU 7] (2) n1TAUI warRANTIUINENUs T NYMELAT eIl

0% '

D

97U uaranziATeIduTauad (3) N1TALANUIUNN UAZNITALANTEINILTI NN TIATaITY
ULYIINIIA9TU sendnavinnisiuluseay waranzitnisfeuasegludnmuzannailaans

o o w a

AIIATY: UWHUNITH, N1797ukUNTTiuneudIiAn slu, N1799UHUINWIEBLIWAITY, N1TALAN
UMn LATAILANTEINNLTTYN

Abstract

The basic knowledge and understanding about the pre-flight planning which plays an important
role in transport passengers and goods. There is a need to consider the safety, economy and comfort
of frugality users. Starting from the departure airport, en-route, and then at the airport of destination
consideration that the requirements is or rules are accurate in various aspects include: (1) calculation and
consideration of reserved fuel that is required for a particular flight plan (2) calculation and consideration
of take-off weight and landing weight and (3) weight control and load control at take-off, during cruising,

and gaining equilibrium during landing.
Keywords: flight plan, pre-flight planning, fuel for flight planning, weight and balance control
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Alaa1s wazAuAn AedAntiatendnlaansiy
dszuiin uaglinonazaonaunaunyliusnig aed
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aAyngaranNaandufeniuauaLnilanaLs
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1. MNIAUINS WAZRANTDNLNMINLITTNUDUE
ULATEINUIU LATUDIEUNLATRINUAY (performance
pre-flight planning)

2. NNTANUIANAN U T ANAF B LTa 1T
Tutdun19duiiu ) (Fuel Pre-Flight Planning)

3. MIATLANUIVTIN UWAZATLANTEANILITTYN
AR LA AT UUTUZYINNNTINUL TAUAY WATTENING
ﬁu@g"luﬁﬂwmmma@ (payload planning) or (weight

and balance control)

N1SAALATUNUANUNITLU

neunisUfimAn siuwsazAsy ndugas
FulinTeuaANeTuUL ] AvdadAnNHITays
1196790190 LazAAATENULNUNNTTURINAUNI
A 1a ea a A A g v £% a
nujoanstunatlinedudeyalaanawnunisiiu
wazdszneunsiuliiianes gnaed waziaansis

Wedhimsutaunmezaesindu meesdns
niuNAFaUTENIN9UsZnA (ICAO) Adlanunum
yaravvihfinasdasvaeiniudasmadneses
lenansnisiutieldonuny wazdszneunisiu
m@mmﬁmﬁu ‘1_q|mmﬁﬁuﬁﬂwﬁmméﬁmﬂmiﬁu

(flight operation officer) 1A8YINMUNT waLTURATL
FaanuAall (ICAO, 2001)

1. doamaetdniwiaafunnsdnnieos
WNWNITLU (Air traffic service flight plan) L‘ﬁﬂmuﬂ
FAUUILLINIT NITAUBINIA WAZLNUNITTULE
Uj1iRn7 (Flight operational flight plan) atniu
ddsznaunnsiu

2. AAWIANIEITNAUITNANNATTUF B

v Ao a A ea PN % Aaa A

ANUaanuuurnindudfiinisdunadan
AN AN

3. NENBAUIIEITNNAITUNAUINRANN
daaadunani1sdiinnisdusquiatnoaisnis
AU AN UNITTUANNLAWNI9T U

4. lunsalgniduntdnenuenuaanisiu
A o A = AN v o aa
NNz AU UENUTeAN NN AN UASS
UftmlwanansnisUfjimnisiv (operation manual) 161
WA A AIMANLAENNITNIZYINN AR AANNALEUNY

PULNIUNITUTNITNITATIATNNAINA

wrinaewasnstiuardasnUfizvhd
neutinfiwihnsfiuasamhetnaias 2 doluailae
nimredienasidudayan1saununisiusaNiy
tinfu nounsfiinisiu fduneusseliil

1. mMsduamiminiiy

neunisdfdfnisduynase wiineu
gruntnisfiuazd aevinnasAruamimind ety
(take-off performance) @snaudfiaadudanansn
ursnnUminldgeanviile Fundn allowed weight
for take-off InslnAaussnugnissuimnussyn
saapiastuileUfiinsiuneeisagldanann
i"mfmﬁnmmﬂLﬁﬂﬁuﬁmﬁnmmﬂmmmimuz
Atuilssundnad asdiuivuelfianall Vsl
Juagiuiladamansathaiusiowlsfiaganinmen
UTINN LTU

1.1 Field-length limited weight (A28 819
VN939T)
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1.2 Tire-speed limited weight (72AU
ANAUANAelUA D)

1.3 Brake-energy limited weight (seuu
117 RA)

v

1.4 Obstacle-limited weight (adﬁm‘ufnq
Naglurunianuniaa)
1.5 Climb-limited weight (8m371015L5)

1.6 Runway strength limited weight (801N
NURILAZ ANV UL UL RINII)

1.7 Structure limited weight (UTan04
N9FUUININgIgARINlATIAII a9 INALIW)

1.8 Zero fuel weight limited (U7xnnu
MFUMINgIgARIAlATIAT T8RN ALY
gelaifinnsussnnideLngy)

1.9 Landing weight limited (U3um4
mﬁuﬁwﬁﬂqq@mmﬂmm%wmmmﬂmummz
N1949) U.S.A.(1988)

dhwtinAstuanniladudengn Fusnsimin
laan wanansnstfiAnisinigendn Operation
Manual 7if{uanaTasiuiualy anduninau
gunsmsiudiasRansonmtniiniduainilads
s 7 Wenieiaindsduiidesiigaiusnihmn
qqqmLﬁ@mﬁﬁumﬂuﬁmﬁuﬁu (78097 Maximum

allowed weight for take-off

2. MMIANUIDIAIUI BT AL WAL AUNN 9T
et

WUNIMUBIUIENITTUA BIATUIUUIAN
‘-i’ﬂmw,%fat,wﬁqcﬁl’wgm (minimum fuel for flight plan
geafieniutu lnasuaudemnaalsznanlldas
NATINTDIT UIUT BN ISR l1T (Nok Airline
Company Limited, 2007)
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Taxi fuel +Trip fuel + contingency fuel

+Alternate fuel + Holding fuel

ANBTELNE

Taxi fuel MUNBDY ANUILTRINAINLT start
Lﬂ?mﬂuﬁ, start LATBILURANTD (auxiliary power
unit) wagldieduipdauaInugnaanlliimieig
A o a &
WNANINITI9TU

. = & a dg v a < |

Trip fuel UHNEDNY FRLNAIT ML AUNNATULEA
Vv =S v
funanadananie lnglaannmasan

-Auaudanaalglunig laldgreiu

NAaIN13dY (climb)

-AuIanaldrueitnsiuelu
seaUdUNABINIT (Cruise)

o d’lj a g v o a
SAMUIULTR LN AN LT AUV N T T UAR

seAULU (descent)

o & a g v ° a |
-’Q”\‘L&"J“L&L‘T]@LW@QV]I‘H‘HEMSV]WH’]?ULL@Q@
AUNTU (approach & landing)

contingency fuel NUNBDN ANUIUTDINAS
AN9EIARANN 5% UBIUIUTDLNALAUNIG (trip

fuel)

Alternate fuel YN0 ANUIULTBLNAIN T
AUNIIASLAaUINTulan e el saaunniuansaq
lnglAannHasI N TaIngs Liumeany Trip fuel

Holding fuel viangfe snudainasinlils
fumileguiniudiseailunan 30 wd dwsu
r3eadiuldiaieaus Jet dnfuiaFesduluis
Anduamdemadunsiu wileauiniudises
uman 45 wii (aNW Preparation of fuel for

flight planning)




(R) RW
(x) Taxi Fuel
(A) TOW

(a) Climb data
(b) Descentdata
(c) Cruise data
(B) LDW

TOC Cruise fuelidistance/time TOD

(d) Trip Fuel

{e) “CF

(f) Alternate Fuel
(g) Holding Fuel

(C) Weight at alternate

(h)  Minimum Fuel
Requirements

f

Alternate fuel/distance/time

Ground distance

« d
€ (5% of Trip fuel)

1L

NN 2 Preparation of fuel

Retrieved from Flight dispatch manual, (2007), by Nok Airlines Company Limited.

U NRIFINANIENNN I DA LAY
laarnnsanlwanaisnisdjiiAnisiu (Operation
manual) TeLARTLLILedLAReTutiu wianil
agfasiifayaidasfuiansAuaumandiua
T eINAIEINaNLT L

- STETVNLAUNIAIUA AU N T UF U
teaunaiulatanig wazannauindudatanieda
aurNTud1I 09 (distance to destination and

distance to alternate)

- seaudy (flight level)

- ponufaaniinnngyinfuATeeiiu
72UINIINNTDULUANHOUEANAN UTENIUAN (wind
component)

- BN (temperature)

- dntdnaelulaedseunns (take-off

weight)

3. AMLANUNMINLATAILANTEINNLTINN

neunrUfiRnsdunnaTminnugiuag
nsiuviegliTunausiuianauantiimiinuay
AYVLANTTINNLTTNN (weight and balance control)
ALABINNTINUNUNTUTINN wazhuziAanTinau
Load master faainwandin nrzillifumarns
dlasans uazlirdldinmiietinll urmnauias
Funsvaaaarasdiudall doususeswinam
check-in fiagaatinslasans ieldvinistlanisnaas
fipslagans 1eadfisadutiuuda wiinaufingnd
arFaudedrusuflasansnandiuauiiwin
Funnsy uazauauienignldly I¥dumiinau
grusanisfiu iieandunisAusnaiminuay
ATINANINANANAATBIDINIALIU HANYNHB
viell wiamhiaueliiuindusesfisaduiieniu
Funuiiiensmapnugniesdnaimil vniiugen
tinfluazidudeiusessiall
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Retrieved from Flight dispatch manual, (2007), by IATA Manual.

Avinununs iR RNg (fight operational
flight plan or navigation log) &1MTUTNTWNe L
drznaunmsiusannaiudayaiienuniaeings
UAZARYINUNWNNTTIUANNLLIL form 2eaeAnITnnsiiv
nalFausTndNlsEina (Fundn Air Traffic Service
. o v v o
fight plan dutlsznavlidaadaya TaFana1uaes
2INALIY LULLEIDNIALNU §LUNT0IINT B LAy
aea1s TeaurNduA U uazlatania soy
dunnafiu seysrauANgaivinn sy sryauu
Le a | v =
Alaeans wavsryglnsolgniau udu iielaue
AEVNUILNIUNITLTNT N1TATINININBINA (air
. . . = v ! o ! v
traffic service unit) ialinuaaauAINa1alALd
dudayalunisdnszidgunisiuresniniAaiu
(aircraft separation) ANHLEUNITL ] waziiudaya
liaauaiulunsaliingUfivneseiniAenu

4. N1979U39Nd BYATIINEINTDIANN
21n1A Audun1eiu iaidudeyalunisanauny

170U KIU ANTWAINIATLUINNNHENINAINA
niguassasianisiueslsting 1y Typhoon, Jet

steam, Turbulence, Wind shear LfluAu

- Typhoon #a WnguyuliAstuLFian,
neiaavlawazamaynswldin aziFanda Typhoon
Taafiaafavyusanqaquinans daus 64 Tug
neiafadalas vie 118 Alawms Aadalu

- Jet steam (ANNAR) A8 NITUARNTLLY
AflAINTULT Tagardnansfaresanians 60
Tudnziasiadalaeiull aznulussnuneunues
duvssannialnsinailad wieuuumeuaid
gpatuLTsEnnnAsAIlaaLR e

- Turbulence Aa AN Uil uTBS
BANIAATWLNINYLNANLN NN LA AZ UBIAB LN
Ay latluta

- Wind shear Aap NLUa8WLAY
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(aRHauInen, 2557)

MINAFANINDINIAAINAIIATNLE UNQ
WUNUBIUILNITDUNLUNTU A2F BIINUNY
waguutlasduneduienaunananinanni At
uilieautaenia aniwenne o aunaiu
Uanemnesansieaunniiugnsesfisduasa i foed
N1IATIAED UNINLINTIBINIAIINGATLNINEN
n9diu Angaananitasediurinnisas anwena
o avnadutufianmeinia faziluglassdse
nstuilustnls wuan niAuide wazgiuas
fnnaaaiiaadngnsiunennsal sndnasimga
Aldrzyegluunuiinesiaiastanilanisrauasg
aunNdU (instrument approach) Mﬂﬂﬁ?ﬂﬂfiﬂmmﬁ
Amuaiennsfeunsgauniiu fazdaaniauny
nsdulinudniu iMu Afan1snInuAauINTY

fsaufiaiu wazanmenniadesd laetnfno
mgalunisTauas o suadulanevng azgnmmun
IFluunufiaeaiesdasifianissauas gaanisin
LONATIAUIRY LAZFIUNH TBITNINENTIBINTA
uulFeufiauiuaifananafissyaa Instrument
approach and landing chart ¥NNANTBINAUIAE
LL@Sﬂ’MLNmﬁWﬂﬁﬂ?ﬂiﬁﬁﬁﬁ?’mdﬁﬁ@dﬁmﬂﬂ@m%\‘lﬁ
FNgNaNENaIBE I wanIs Tut SNy faniu
anaunulnsiiflellaudaazldaendofaedail
FUNIINNTINUNUE With two alternate planning
Aanisinuaaundudsefifiszoznielnans
aurniudisesusn mungnisiy azdeeiivus
aundud1reget 9ty 1 auINdu nFannusnig
muanidanadusvienduduiadenas uay
ANNBINAAZABIAAS HATNAULIRELATTIULNS
\AuanAnEge nuaunafiuduionun (Nok airine

company limited, 2007)

3

i
<3

BIGWX PROGNOSTIC FL240-FL 450
Valia 08 UTC an 20 Dec 2005

2 5 uansannaniAniglassadanisiunsdunieiu

Nun. A anmeniansgassaganisiumduniy, oy dtngafiondnaanisiiy, (2548),

NIUNNA: JUAS.
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visagnilainaiaTesiudu dukiwiilesaingn
Anualddniuduniaeiesdiu VIP fight tusu
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VIP flight Ae iigadudg miuyAnadAty
LAUN LT

- His Majesty the King
- Her Majesty the Queen

- The Royal Family; and

- Prime Minister or Heads of foreign
Government. (AIP THAILAND, GEN 3.3-3. (10 DEC
2008) Taya uazianansisznaunisiiusesausa
Ifuinfuieldlsznounisiusiell Teyauay
lanansfenanannenasljiminissianasiule
atuFsuFasdinisivldidunangiu fuan
90 71 (ICAO manual, 2006) nslideyaratiniy

(briefing sequence)

manastniulafneuaziunsy 1eys
lufinala ninaugusanisfiu faemussienans
Usznaunisiusanans lrrudndwieldlsznay
msfurelldnlsznandaateyadi

WHUNTHUTUURNNT A198N AT Y
grananraiainaiiiugdarsasanisiuniy
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LAZNTNANILEIN

AN 6 NNTANNUNUNTTU

131, AN Aero club, (2543), Tae nstiulng, NTamnwa: Juss.
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FIINLINTUENINDINA D AUINT U
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W@uUn19U (en route alternate)
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Airspaces with Air Traffic
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UNARED

UnAMEATINN TGl ﬁf?mqﬂizmﬁlﬁﬂLﬂuu,uqmmﬁm’Lumiﬁﬁuﬁmmmmﬂ‘lummmmm’m
nn3iiu (Flight Information Region-FIR) liaanrdaasiuaninasiasnisainialuiagtiuuazeuinn ey
LLu’JVI’]\‘ié],uﬂ’]i‘LLﬁﬂﬂ_INWWf‘\]j‘ﬁ@i‘ﬁ‘]_lV;']L\‘i Feaznaliiiannnaendy Suszdnann uasfianmaaesranisiu
imﬁmumLmeqmﬂ%ﬁuﬁmmﬂﬁﬁmimuamm%mqmmm 'ﬁuﬁ'mmmﬁ”l,aiﬁmimuqmmfw
N1901NA Aufienafidinaziuiianiafidiredld Wanansoldlduouyrannis

ANRNAT: WUNDINIA, 291979190 INA

Abstract

The purpose of this academic paper is to provide information on capacity of the airspace within
Flight Information Region (FIR), regarding the numerous air traffic volume at the moment while seeing it
increase increasing in the future time and improving increase capacity for safety, efficiency and expeditious
flights. The organization of airspace should provide for equitable sharing of its use by the controlled

airspace, uncontrolled airspace and airspace restriction and reservation.

Keywords: air space, air traffic
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Abstract

This paper points out the adverse impacts of aviation to the health of human beings, in their daily
lives, including not only the local residents. The airport operators, but also the airline staff who work in the
airport, all of whom are directly affected from aircraft noise during take-off and landing. Also this paper
has discusses the measures to protect and mitigate the aviation’s environmental impacts in accordance

with the ICAO standards and recommended practices as well.

Keywords: impacts, environment, aviation
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Abstract

This article discusses the plans to develop the administration and administrators of airports in the
United Kingdom in accordance with the 30 years-plan (2003-2030) for air transportation development.
Information about airports and the total volumes of air travelling and air cargo handling of the country is
presented, and the main focuses of the 30 years-plan are briefly reviewed as the background. The main
coverage of this article is about the policies, strategies, and processes of the development plans of the
selected airports including the airports of the BAA Public Co., the East Midland International Airport,
the New Castle International Airport, and the Manchester International Airport. The policies, strategies
and processes of these development plans are discussed. Applications for the development of the

administrators of international airports in Thailand are suggested.
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AnAA YN TTUNIDITE aNsITeIMI9nT 1 A.A.
2001 9 i A.A. 2010

AA. dwu  swauglesans  dninAud
ey (AY) ()
2001 2,005, 000 180,534, 000 2,143, 000
2002 1,998, 000 188,043, 000 2,193, 000
2003 2,059, 000 199,211, 000 2,206, 000
2004 2,176, 000 214,926, 000 2,369, 000
2005 2,301, 000 227,416, 000 2,361, 000
2006 2,344, 000 234,416, 000 2,315, 000
2007 2,379, 000 239,968, 000 2,325, 000
2008 2,327, 000 235,361, 000 2,282, 000
2009 2,124, 000 218,126, 000 2,048, 000
2010 2,002, 000 210,656, 000 2,325, 000

Note. from Department for Transport, The British
Government (2012)
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Paris Charles de Gaulle 4 53.5 113 120 (Aailnnang)

Amsterdam Schiphol 5 44 A 112 90 (Lﬁ’]‘lﬂ;ﬂﬂ 120)

ﬁ:m. /7N Department for Transport, The British Government (2012)
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Abstract

Dissolved oxygen (DO) is an important factor for living organism. The dissolved oxygen can be
determined by different methods. Recently the sensor technology plays an important role in analytical
methods which provide efficiency and convenient in analysis uses. The oxygen sensor is useful in
environmental aspect especially for living organism in water. In this paper, the sensors for measuring
dissolved oxygen both optical and electrochemical types are presented, compare to the titration method.
The optical oxygen sensor is based on the measurement of luminescence of the sensor film, the
electrochemical sensor used the oxygen reduction reaction at the electrode while the Winkler titration
method use the precipitation and redox reactions. The optical dissolved oxygen sensor is the most

sensitive method which gave high accuracy results. The advantages of the optical oxygen sensor is that
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no electrolyte solution and gas permeable membrane are required which provide less maintenances and

it can be used to measure dissolved oxygen both in the quiescent and flowing system of water.

Keywords: dissolved oxygen, optical oxygen sensor, DO
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Abstract

Along with rapid economic growth and enhanced agricultural productivity, particulate matter of
less than 2.5 microns emissions in the northern cities of Thailand have been increasing. Emissions of
particulate matter have brought about a series of public health concerns, particularly chronic respiratory
diseases. It is well known that lung cancer incidence among northern Thai women is one of the highest
in Asia. Data found that the levels of fine particulate matter (PM2.5) before and after the “Haze Episode” in
2013, from November 2012 to March 2013 were from forest fire and agricultural field burning. In addition
the 24-hour F’le5 concentrations were higher than the national standard (United States Environmental
Protection Agency, US.EPA.) and Thailand standard (Pollution Control Department, PCD) of 35 ug/m°

and 50 ug/m° respectively.

Keywords: F’M2 5 lung cancer, Haze Episode
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The Utilization of Waste Grease: Waste Utilization
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Abstract

Waste grease is fat and oil from grease trapped in domestic, restaurant and food industry kitchens.
It has an effect on health and the environmental. Therefore, the utilization of waste grease reduces solid
waste at the source and increases waste conservation utilization. The characteristic of clean waste grease
is similarly of lipid or fat and oil. It was produced to household appliances by basic process such as
candle, soap and soil conditioners. Waste grease processing by height chemical reaction were produced

to sustainable energy for example biodiesel, bio oil, biogas and green solid fuel.

Keywords: waste grease, grease trap, waste utilization
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Abstract

Capacity and needs assessment is an evaluative research method that is gaining in popularity today.
The Government has made large investments to support communities with optimum health promotion
programs. To be economically wise, those programs should be able to resolve health issues effectively
with the least investment and the most long lasting benefits possible. Community cooperativeness is
crucial for the success of those programs. Needs and capacity assessments are keys to the effective
planning of those programs for the communities. The results from needs and capacity assessments can
be evidence that assists administrators in getting insight into the culture of communities, and can be

utilized for making decisions and for the effective prioritization of activities and plans.

Keywords: needs and capacity assessment, community health promotion
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Web 2.0: The Right to Communicate for Information Society
Movement
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Abstract

The development of global communications systems present an opportunity to advance communication
rights, specifically the right to communicate by using Web 2.0 tools as a good complement for information
society movement. This paper describes the social society movement for a right to communicate and the
discourse surrounding Web 2.0 development, with demonstrate how Web 2.0 is a manifestation of an
on going interaction between human rights social movement and communication technology. The right
to communicate relates to access to communication resources, flow of Web 2.0 information networking,
participation in development, intellectual freedom, intellectual property rights, and culture and linguistic

identity that are arising out of rapid development of global and interpersonal communication. The right
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to communicate is the expectation in the basic human communication for decision making in freedom

to choose any type of communication in information society.

Keywords: web 2.0, right to communicate, information society, information society movement.
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The Historical Development of Evaluation and Theorists’ Concepts

AMU dunsana

o
UnAnga

n17usziduna (Evaluation) Lﬂumﬁmm@imLﬂ?‘ﬂuLﬁﬂuﬁaﬁgﬂﬂj‘mﬁuﬁummsﬁmmgmﬁqiﬁﬂ
AnaunnAn Hatselaml LLﬂzmmﬁuﬁﬂﬁié’%ﬂfmﬂaqﬁgﬂﬂauﬁuﬁu qﬂ@ﬁmmmiﬂiuﬁuﬁuﬁy'aLeriri@uﬂ
A.A. 1900 uaziiaunnsatwraidesnauieilagiiu luusargarasnlssfuiunAamguiuesint sy
fidnAny 1 Teun wuaAnnianisdszifinaes Michael Scriven, nsdszifinddilsunavas Daniel L. Stuffiebeam,
nmsdsziunuunaUauased Robert Stake, nstsziiuttiunsldisslamines Michael Patton, nstlsziiiv
Tneldvnufifuuseiuaes Huey T. Chen, nsiszifiugafl 4 189 Guba & Lincoln Lilusiu umaAnaiiiaua
gaaditrasnrlsnfiuazuunAnngefrecinlsyfuietllgaonaf anadhla derhuunAneesinmong
T lunnsdssilunanne ) Aeld

o o

AdA: n3tszsdiuna, Madsziduddillane, mlssdiuiuuneuaues, nnrdsziiiviunislailselenmd,
nstsziinlagldnguiiduusdy, nsdssidivgan 4

Abstract

The evaluation includes measurement, compares evaluation objects with standard criteria, and
compares value judgment about merit, worth, significance, and benefit of evaluation objects. The period
of evaluation, is the period prior to 1900 and has been developed until the recent times. Each period
of evaluation has evaluation theorists’ concepts such as an evaluation of Michael Scriven, The CIPP
Model of Daniel L. Stufflebeam, Stake’ s responsive evaluation, Utilization-Focused Evaluation of Michael
Patton, Theory-Driven Evaluation of Huey T. Chen, and Four Generation Evaluation Theory of Guba &
Lincoln. This article presents the historical development of evaluation and theorists’ concepts for knowing,

understanding and applying theorists’ concepts to others evaluation projects.
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Shinkfield, 2007)
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The Tylerian Age (A.A. 1930-1945), The Age of
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of Expansion and Integration (A.A. 1983-2001)
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nnslitlselemives Michael Patton, nnstsziiiulaeld
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gAusn neul A.A. 1900 Fe5undn “The
Age of Reform” (3331 Formal education evaluation
fuafausnluewinuilel a.a. 1845 Snsmaaatl
Uss unadugnaniens FouaewinGauluueasiy
FedenlugndnAyranlszdRmansmatlsviiumes
finsldazuuunmagauiiedssifivlssdnsnan
984l59F Ul TNTNNNT T IUNNTaDY (Stuflebeam
and Shinkfield, 2007; Stufflebeam, Madaus, &
Kellaghan, 2000 cited in R. Lance Hogan, 2007)
nannlull A.A. 1895 Joseph Rice lasavusaa
AzLUUARLUNNT B EUNNTRENARILALATINANARAT
ANUNITEY 16,000 AULUBLNTN WAZAUNLAN
TuwrazdulinisldnanlunisaunisaznaAINin
LARAENgNININ G aulunnsaznafndus ot
nsdsziiuaedlsdneidy Formal educational
program evaluation ﬂ%ﬂLLiﬂsluﬂLaﬁm (Stufflebeam
and Shinkfield, 2007; Stufflebeam et al., 2000 cited
in R. Lance Hogan, 2007)

gANaas 1 A.A. 1900-1930 @4Fandy
The Age of Efficiency and Testing Fredrick W.
Taylor lauuuaAnlse@nsnn (efficiency) wag
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NNIADUNINTFIU (Standardized testing) NﬁLﬁ@ﬁu
wnsgunarssansninlulsafeu (Stuflebeam
and Shinkfield, 2007) #n17l4 Objectve-based
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nsaau azivlddnludacusniifadadnnisinuas
nstlsziiufludaien (Worthen, Sanders, &
Fitzpatrick, 1997 cited in R. Lance Hogan, 2007)

gAfi@w 1 A.A. 1930 - 1945 GaFandn
“The Tylerian Age” lut24sut] A.A. 1930 Hrinnawsy)
audAydalazunisnanaarudndudaiuvenig
UsziiunanisAnelawn Ralph Tyler (Stuflebeam
and Shinkfield, 2007; Stufflebeam et al., 2000 cited
in R. Lance Hogan, 2007) lniaeslavinnsdnenily
5221981 8 U (1932-1940) lnetsziiunaldsunsy
NMTANENY BTG aUlsINAN N RaUUA LA AUNL
fiﬁmqﬂizmﬁsummﬁ?L?‘ﬁummfaw,ﬂuﬁﬁa'%mﬂ
woAnssnlunisFaunisaen dnglszasAaaiy
ﬁugﬂummﬂﬁiﬂﬁ‘uﬁu (Tyler, 1975 cited in R. Lance
Hogan, 2007) nisdszifivlununinaadiniaas
Auflunstsziiugadnglszasd (objective-based
evaluation) TaeLfaunadns ARy (outcomes)
ﬁuﬁmqﬂizmﬁ (objectives) INTAMNADAARBINY
Wela waldlaliaonuaulanininiuANNuANFN
PeeAzLUUTNGouLAazAL M9tssiiuaa G uiay
Faiaunanaanannisialasfiaoadaiauluasdign
Uszifudlefeuiuinumitadednglszasdduie

aANA 1 A.A. 1946 — 1957 B4F8ndn “The
Age of Innocence” fudaanamdasnsalanaia
2 BaAuiaInsanAaiulandaaianasny
vl fiAnnsimnlunans ] adnaiiednagdan
Fadu lunnansdnednisuenadalubesaeso
1JAAA (personnel) LL@%“U@‘?T?JLE”@ (facillities) (Stufflebeam,
2007; Stufflebeam and Shinkfield, 2007) M1LLie
Adesiiouaznaddfivainuanglunistsziiu Tudl
A.A. 1956 LNA “Taxonomy of Educational Objectives”
1ne Bloom, Engelhart, Furst, Hill wag Krathworth
AuandliifiudanginssuaesdiFauni onadns
mqmﬂ?wﬁumwmagnﬁﬁLLuanmqﬂizmﬁ
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A9 N9NNTANEN (Stufiebeam and Shinkfield,
2007) lugpillsaFouazlsnfiunarelailszfiung
mansanenilalaglafianunanuainulaungaes
FFunanananazaaiy ulunstsuidiuinainesans
meﬂaﬁ‘ﬂuﬁmﬁu (Stufflebeam and Shinkfield,
2007)

8A7Ivin Tl .. 1968 - 1972 FalFandn “The
Age of Development or The Age of Realism” 11 [;lgx‘l WA
Annsaeanu Sputnik 1 Tutl A.A. 1957 nlwdng
ARUNUBINANGRTFANN ] TnalaniganenAaniuas
ptlAANanFassaeinIssviiunaldsunsuvangms
nsGeumantiu deslull a.a. 1957 FIL0aNIg
fulounaliusiuayunisAnsdmiudn s
Hoyuineninizaw lunirdssidunainisldnig
NARBLNIATFIUTINALNTUTLAUAINABAAA DY
PaanadnsLasdngUszasAmnLuoAnvedlniaes
Fawannstsziiunuanalisanndeainiuidesan
ﬁﬂm?ﬁﬂmgqmmﬁmzﬁﬂﬁmslumiﬁ”'ﬁmqﬂismﬁt.%q
woRnssndidlaglalldauingszasdinandaya
ANABIN1TALTIU (needs) Waziloyvaasinizau
nasana1av i iinauAusan1enislss fiuna
ﬁﬁﬂmwﬁmqma‘ﬂ?xLﬁut,ﬁm'%u@ﬂ'wmﬂ"lﬁl,l,ﬂ'
Provus (‘T] A.A. 1969 & 1971), Hammond (1“] A.A.
1967), Eisner (ﬂ A.FA. 1967) LAy Metfessel & Michael
il .. 1967) LmuaLLmﬁmﬁﬁuﬂﬁ;qmﬂmL@®§ Glaser
@ m.p. 1963), Tyler (T A.A. 1967) waz Popham
@ A.A. 1971) LAUBNTNARDLULLILBINEUN (Criterion-
referenced testing) Wlunisiaanainnianaaay
LL‘].I‘].IEJH’@::N (norm-referenced testing) Cook (ﬂ A.A.
1966) LEUBNTTIENNTALATILATITLUL (the systems-
analysis approach) lun1sisziniuldsunsa Scriven
(T A.A. 1967), Stufflebeam wazae I A.A. 1967
& 1971), Stake (U A.A. 1967) Unaualunalng
aaan17lsziiiv GeuusAnueanaiinilssiiy
pananadnasunszrtnieaNandulunisdssiiu
whunng (goals) Jadatid (inputs) N13ANLEUINY
(implementation) N34 AuadNETIRAlalL AR (intended

outcomes) havuaansniundlaliiia (unintended




outcomes) 1a4ldsunsy saudatuANNadu
Tumiﬁmamﬁ'mﬁuqmm (merit or worth) 28&7
gnilsziiiu azwiuladivmuinisaainislssiiiv
TugaiifuuaAnnisssfiunszuaung madsefiu
\Nasndunmuan uanielilainnisdszfiuiniu
NAANTLA BRI

gAfiun 1l A, 1973 - 1983 AaFandn “The
Age of Professionalization” Lﬂuﬂﬂﬁﬁmﬂuwm 8N
ﬁ@xﬁﬂﬁmiﬂiuﬁuﬁmwLﬂummﬁmmﬁmﬁw
Tnafiansansmanistsziiumiatuléun Educational
Evaluation and Policy Analysis, Studies in Educational
Evaluation, CEDR Quarterly, Evaluation Review, New
Directions for Program Evaluation, Evaluation and
Program Planning, Evaluation News ST TR RPN
NVNANENAEFNG ] Ak University of llinois, Stanford
University, Boston College, UCLA, University of
Minnesota, Western Michigan University e Nova
University 1TufAu lngamanenaafinisdnausy
LL@zﬁmﬁ"ﬂqmmﬁﬂumm@uﬁlﬁmﬁumiﬂj‘uﬁu
uanantdlugatiainsimuimaiace 1 luns
Uszidin squian1smauaueIANmain1saily
we9K kN 728U (clients of evaluation) ANTFWHNLN
LWIAANOBVNNTdesidueing o leun nnsdezidiu
wuladeingiszasa (goal-free evaluation) 184
Scriven, N17U7¢L8U CIPP Model 194 Stufflebeam,
n17UseLdU responsive evaluation Ua39 Stake,
N17U92 N UTETINTNR (naturalistic evaluation) Lag
Guba & Lincoln, 712181 metaevaluation, N7tlseidiv
WUUAALANINEeY Eisner, M3Usziiunnnumedanng

ailu (needs assessment) usu

aAfldn 1 A.A. 1983 - 2001 GaFandn
“The Age of Expansion and Integration” sluﬂﬂf:
madssfiuinsuensfaiaseennaduand i
ANMIRHINNTN 20 Uszinafiingaslu professional
evaluation societies NAMNTINNBNULAZNITAARD
Aeanstiureaantinlszifiy uanainildedl The
Evaluation Research Society mTernareatintsziny

American Evaluation Association (AIA) KAFNNATD

yiliAansysannisuaznnsuanilasuaiaia
TunnsUszLfiu (cross-fertilization of evaluation ideas)
AaaAAUIgINeINTIUNTTUseliu Tull A.A. 1995
AEA THannnslsyuuasi@nindssifiuanialan
FalsvaumnudSauaziinasAnsAnNanTang
N17U92LNU (evaluation associations) H1NNI1 20 LA
ﬁ'fﬂ@ﬂ uﬂﬂﬂ’mﬁ?u Joint Committee on Standards
for Educational Evaluation lannuumsn m3§’1uﬁi’1\‘i il
FAsatunslszan Taun NMTFIUNTUIEIAY
ldsunsa (The program evaluation standards)
NMTFIUNTUILIAUYAAR (personnel evaluation
standards) #1AsgIuNITUszIuINGEY (The
student evaluation standards) 1flufi Anvaiinng
nuUANIATFIUTeINsEIiU (AEA’s Guideline

principles for evaluators)

UsgdRmanivaanisissifiudouseint
flaqiiluusazgasiinnoudnematssfiuidifny
faflaqtiuAdafinniuuRangeisie g waiu
snldmiagluilagtiunsaznanafssialy

L=

WUIAANRURIUNUTEL R UNANAATY

o

Alkin Uag Christie lAWNZIRUULUIARYBY
tnnoEgnemetssidiueng o luusiazepuazlaiden
Evaluation Roots 11l A.A. 2004 uwazt5udgdlvailull
2012 Ingdrutlsznavresnuldvianisdsaifiulaun
SINVBINNTUTLUNUDELUTTUIBINANANNT LR AT
FR&IAN (social accountability) MANNITALLANY
LANNIAINNATININAYAN (social inquiry) LAY
ANEN (epistermology) TaLiluAnans/noujv
= o v Yo v a @
WaanuANg wasldanauinianislssfiuy
a v v I a A v
Aanuanveessuldlaeutadu nnsdseiiunui
nstlldUselemd use), nsussiRiuitihumnadanisg
(Methods) wazn1sselinuditiuguAman (valuing)
(Alkin, M. C., & Carden, F., 2012) ({au1uuIAA
waetindszidulunsazganndnsiunssuuiuls
WAZENINTNNIUIBINTTUTLL N WA BTILTINLUIAR

a a YV @ 18 v v v 1
watinlssiivuliidunnoanyaslasulduanng
UTLLRUAT NN 1
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Use

Methods

Valuing

A 1 Auldurannsdsziiin (Evaluation Theory Tree)

7137. a7n “Evaluation Roots: An International Perspective,” 2012 1ng Alkin, M. C., AUAIN www.ipdet.org

anasuluisnisdssiiunanslimiua
naAulART yIanNTesANanI NN Tlsziiiy
paudefnisilaqiuludazgafindnnnuinians
dszidiunanavinu Inglutlaaiiudensinisiuuoin

v
o A

a o o v 1
NaENaAty 7 dletaail

1. WUIAANIIN15USZLAUARY Michael Scriven

uaAAMIMaLlsziiutes Scriven ajdluiFas
Consumer-Oriented Evaluation 1agiiluaaamaInig
uiluaes Consumer viraiunirlszifuuuy Need-
Based Evaluation ANNLUIAATAY Scriven NTLTLLHU
lunnsfnduAnAn (merit, worth, value) AYNENATY
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. . a a0 a P = a 2
(significance) ‘ummmﬂﬂ%mumﬂmﬂ‘]_muLﬂmsm
(criteria) 11UlUTOIAUNU (costs) UWAZAITHANA
(benefits) Inenausnnisdsziiuauuntaduinog
’sﬁmjtﬁ (absolute criteria) %nﬁﬁuumzﬁuamn’]w

= | L8 o A [ v c
smsgutaiuinoeianiaiaeniuls uazinue
ANWWT (relative criteria) TennuuAAININIALNIS
WIguneunuasiiravnluensn ununnutinnaed
Vv a kd o o a | a A a
AT HUA YNNI ARRUAIANRIRIN T TIdY
AULUINTRINITUsZINUNanaIn Goal Based
Evaluation 9Uszifiunaans8eingiszatraad
TAsaNgANLUIAANITUsZLaULLL Tylerian WAY

Scriven falfauanislssiiuLy Goal Free Evaluation




FerlsmifunaiiAat uasaaraaeadlATIN s aNa T
AANNNBLAZINANATNNE NANIILINLATAL WAL
uananazdsziiunaagl (Summative Evaluation)
daflunisdsziiunaans (Product Evaluation)
findunnAielasanisaugaaduda Scriven gl
LAUBRINATHNITUILLRUAINAIINLN (Formative
Evaluation) szudnanisanidulasenisdailunig
Ugziliungzuaunig (Process Evaluation) Wailiite
nawmulFulsbilasanisannsoaniiuldlss
LAZARLAUBIAMNARINITA T ULBY Consumer
wanani Scriven fial@nanafanistsziiuuny
Intrinsic Lag Payoffima Intrinsic Evaluation 1i1n1g
dszfuAsaiudmang, laseaing, sudaudsnig,
AANHUTULATTIAUARLRY staff, N1781UIE
ANAZAIN, ANNUNLTBTE €91 Payoff Evaluation
Hunnsdszidwidaaiunansenudiiaiu clients
(Scriven, M., 1998; Scriven, M., 2001; Scriven, M.,
2007; Scriven, M., 2011)

aauluLUIAAUEY Scriven Ae Goal Free
Evaluation @93218unafilind uasanananaeq
TsamsTanaiienamsneualainamang nannauan
LaZAL SIUANANIAINLLIRANTTLT R UL LAY

RN TR R T TR N R EX IR NI

2. LWIAANI9IN15USZLAUR CIPP Model 224 Daniel
L. Stufflebeam

TuluaAan 99zl CIPP Model nsdseidiu
dunszuaunmsiiiiszuuinesdeaiuaAmnIn Ao
(Merit/Worth) LazmaNud1Aty (Significance) U0
yedszidwialdlunisandula (decision making)
lngnnsgureInslssiiueuunanaeatlszlagi
(Utility), Aananflulla (Feasibility), AN geUss
(Propriety), ANONA B (Accuracy) Tunnslsziiu

u
CIPP Model 1in1/s1iu (Evaluator) Aaasandenugld
n19Usziiiu (Client/Stakeholder) Tu@eninaadag
Teiun flaFunailsvlemi Beneficiaries) AnnA@INg
anfuredlinisdsziiulunndunauses CIPP
= v
gailsznavnie

Context evaluation tdun19iseidiu
Liundafadesiuanadesnissiuaesléiy
natlselerni (beneficiaries’ needs) AUNTNS (assets)
75 waziloyyn (problems) MelFFundsungan
Tunisdszifiudesandannniiedunisdsziiu
(political dynamics) el laan1sdsziiuusunay
(et eany core values lunnsrnnusilnang
(Goal-setting tasks)

Input evaluation tflunisilszifiudaingn
Lﬁamﬁ?mquwu(plans) miLafaﬂﬂ@ﬂq‘Vlﬁf (strategies)
Fnauauedsa needs waziinauilullly naanau
alszanuiifiaadeeiuureu (oudgets of the

selected approach)

Process \Junnsdszifliunszuaunisiunig
aiuauaeddasanisdaisateaiu nsRnnIx
(monitor) F9NDIUANANT (document) waznanssy
ZleN °] (activities)

Product (JuUn19UssliUNANARALAY
Y v = A v o A o &
nanlAaInlATaNTg danaqdeaiunislssiiunedl
NTUsELUNaNTENL (impact evaluation), NNTUTELEU
UsANBHA ADNIN UATANNAIATYTBINAGNENT LS
(effectiveness evaluation), N19UsZIAUANNETAUAY
ANNABLIEY (sustainability evaluation), N191lszLd1
= o o ° Vo
WaagnaaNdFaradlazanisinlldssgnaldiu

1As9nN1781 (transportability evaluation)

n131s2181 CIPP Model Hununnauesnis
Usziiuludanisdssiiumananiauin (formative

evaluation) warn17Usziiunaail (summative

v
[

evaluation) ATl

- UNLNARINNTUTURUANNANNL : NN
Uaya1ed CIPP ThawuamneTuue (quidance) daelunis
padlaieuniudsamesiiuniusneilasams
mdssufiuegiienmuninaadlazanig

- ununaeanislssiiunaagyl o nagld
1a3a124 CIPP TUn1IARRUALNIN ANANAN
uazannddnyaadasnaiilelasansiugaaiudn
(Stufflebeam, 2007; Stufflebeam and Shinkfield, 2007)
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aniauresnsssifiuuuy CIPP Aafivianns
1szifuuy Formative @vtlszifiusgndnanisaniiiu
larannsuay Summative detlszifiuiilalazanis
Fugaaduda faunnaiuundn PP aldlunns
dszifiulasanislainoslduaifiesagiualasenis
dlelaransdugaliudafissesiafsavinduis
flunai g aiavdnnisaes CIPP

3. uUIAANI9INT5U92L3U Responsive Evaluation
289 Robert Stake &1ATY

Stake lalAanuvu1gaeIn1sdsziiu
TuuuaAn Responsive Approach (Stake, R.E., &
Abma, T. A., 2001) fail nssziiiu (Evaluation) =
@mmﬁy’wmmm@ﬁmqmi (Whole constellation of
values held for a program) / AANNAIANIILAE
mmeﬁﬁ'Lwi@zqﬂm@ﬁmﬁuﬁiﬂimqmi (Complex of
expectations and criteria that different people have

for the program)

aneurn1TUIZINULLLY Responsive

. v s = |
Evaluation 1umqu@3mﬂaz@qm (purpose) LNaTIE
client anasiuilyyi anudauazqanaen A
NINTANIBILITNNT (Scope of services) lnamauaues

L4 YV a ] [-3
AINNABINITUBIE LT NNTUsTIRUe IRl TTIAY
ABUANDINLAEIATBYANIUNNTANEY ANURUSE
&ryayn (contracts) InaidmgiszasAnazisniagnang
1AT9AT19AINATHAULAZHANE AN UTENI
NITANEN ATUAINENMNIENAN (main orientation)
WNeadesnuatuatandsdazlsid udsndnAny
ATUNITRANLLL (designs) L uaN®MLE open-ended
wazliT ezl AnaUALAIAAAININENATYTD
clients ANUIITELAENT (Methodology) +Tluida
§991TNR ANUNATIA (preferred techniques) b case

=2 o 56 ¥ . .
study meﬂfaﬂﬂ\mmqﬂimm 1% purposive sampling
LAZNITANA N199189ULTIUgsenaluanEly
storytelling fa stakeholder ANUNNTAARBABANT

1 v a s k4 a . .
eyl ssidiunuglinisisziin (communications
between evaluator and client) H3uuiulaifunianis
HANBUHaUARELAZABLNEY ANUNITLLANG

(interpretation) UWUANAATUAINUANAINAINYHNNE
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m@qrﬁ’ﬂuﬁﬁmsﬁ’mﬁumsﬁﬂm A1 key trade-
offs Wun17saauANilsslesiaedasanisg
ANUNTARAINNBAR (provisions for reducing bias)
Tnamanaaaunssumandayaviednmailume
Aladaian nn91sziiu Responsive Evaluation
vinad1dls ? Stake lallAseaing 12 uae9ns
Uszifivludnwousdnun gl

o v a v v o
: wapuAunoades laun

k1l

e 12 UNWNN

P ¥

clients, program staff 1{lusu TaiNaqdeanuAInI
dAnylunisdszidu

e 1 UIWN : TaNHaN client TUN1TANULA
YDUAIDILATINT
e 2 UNWN : N9NINTINNANTINABILATINT

o 3 U : Mvuadnglsvasaradlasanig

o 4 UNRN : ALATIEIT L AULATAILATIZI
NIDULUIARA

* 5 WA : 721 data needs UATWUAITBYA
UTunaadiinun

* 6 UIWNT : INLAUNANTTNNNTLALTIVTIN
v v o = P o | =1 1%
18ya oA NN9ALNR, LATAINE, Faatng LTusu

o 7 13NN : danmlagld Countenance model
WA17UN congruence 984 intended 11U observed
WANTOUHN mgmu@zmiﬁm%mﬁmﬁu Antecedants,
Transactions, Outcomes 1At fFeuLyieUEIdANY 70
WASLTAENANS

* 8 WIANT : Apszidayaniiusausan

e 9 UNWNT : MTIAADLANNATILAZILATIZI
AnnINaasdayaniiusausanle

¢ 10 WIANT : BBNWULLATAAFTENLLLIL
¥ A @ 3 ]
nsmenuteayaniulstloniguganeuauasie
v v ¥ o ' o
ANABINITdeyat ey liUsslaninuanmneii

e 11 UIWNI : ARV UB LTI UNI9NNT

ALAULBINITUTLLAULLL Responsive
Evaluation AaN"5lAdaya189N13sel iU A LIaUea
fanNAaINsdayaredldUsslaaiatnauias




4. wWUIAANI9N15UsELdYN Utilization-Focused
Evaluation (UFE) 2484 Michael Patton

WuaAR UFE ujunislddszlesiainnig
1ls2ifiue04 intended user TAEAUYNALANAUIT LY
NNIVIANAN (value) WAaZNITAARUANIAT (judgments)
failianszuaunadnala anlszasinissziiiv
Lﬂu‘ﬁﬂ formative, summative WAL developmental
1@?11%/%/@34”@%\1 quantitative, qualitative Wag mixed
nseaanuuunsUssiiwdlulane naturalistic was
experimental Tmmglﬁﬁ processes, outcomes, impacts,
costs War cost-benefit UNUINUBITNUTLIAUN
nannanglnamadiuiniasaiseses (negotiator)
dugdneausy (trainer) (duga1usaasinaznan
(group facilitator) Lﬂuél/LLﬁ’ﬁt:yMﬂ (problem solver)
AednAtfl Patton WiuAENITIATANABIBITENIN
Tntszifuiy intended user AausEnAulAINIs
auatlAsaNNsTainge intended user Heaiidau
Auadedlunislszidusuaguauay lunisiasan
loseaAnaT @i uNIZUIUNNg Active (a‘zqaﬁi
intended user az013) — Reactive (Amauludad
intended user DY) - Adaptive (AANNEAVIEURE
ANDNNNNTUTELAY) Processes fupeutas UFE

o

(2013) (Patton, M.Q. ,2013) A1l

Step 1 UsziiUkazai AN la Anansas
Tunnsld UFE aeeg7iinaadaq

Step 2 UsTiHUAINT ATNNTEN ULAZANTTOUE
Tunasld UFE 2eeinisziiu

Step 3 WUz IWAMNTGIIUAD @519AN
YR [~ v a . .
saniiuianaeanislsviiuaed primary intended

users

Step 4 YMIUTINNL primary intended users
Tuan1un19niAne 7 veennslsziiiv

Step 5 TELULATAALTUIAMNEAYLD
f?mqﬂixmﬁmiﬂj‘mﬁm'wﬁu primary intended

users

Step 6 NANTNLATZATINNTILLAUNNTIENT
Use AU NNNZauTaNny primary intended users

Step 7 3¥UWAL DL primary intended users
FNANDINLAZAAITHIANINANATYTBIAININNT

SIEEARNINY

Step 8 ATIAABLIN primary intended users
TaNansanlseiAuneaiuNsLUuNIT T L AT HAA NS
aaaldsunsanisUssiiy

Step 9 WANTUINTRLULUIAANGE]IUNIT
Usziiunivunzan

Step 10 1a991AB TR AN NNIZANND AT
= v v
ANNNUNT BN BYRITDAUNL

Step 11 adUsrswaziaenszideuasn
RVPRELEY

Step 12 neawiususNdaya aansld
v v
TaAUNY

Step 13 1AUTILTINT YA

Step 14 AwATzmiklanadamuny

Step 15 7189 MUNANITUTLLHY

Step 16 AARINNNTITT A UNLAINNT
Usziiu

Step 17 n1ssziiurainisusziiiu (Meta-

evaluation)

ALAUIeINITUTTIY UFE Ae Liunnsld
1lselemiannnnsiseLNuaad intended user LagIAUMN
Nﬁmnﬁuvﬂunﬁim@mm (valug) WATNTFARUAA
(Judgments) 109a9Nse1i1 wiaenelsinin UFE
AY o o P o o Ca | & '
Nloanalureinnuandsiwaraesildulungy
intended users Ia8BN intended users tdlaLNaLA
1sziAumINAINNaWlaaad stakeholder WaZDN
undszidulaifpauannnrnganaluineziasan
Aasaduazivnezlunisdszidu (evaluation
competence) Niieanalinasldnisisziin UFE
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5. WIAANIINT9152L0U Theory - Driven Evaluation
284 Huey T. Chen

nistszidulagldusaduiafdauniamng s
dunireanuuuwardsziiulagldnguiidunsey
wuaAnlunIslsziiwTan9 “Program theory”
= ¥ P o
Failundannadued stakeholders LNeaNUN1g
nrzvnazlananiilumaunilymuazyinlaioguis
AALAUBIABNITNTEVINUU AL nINe 1IN Teiiiu
Ingldussduinfeuniemneglainesusdsziing
. . = 1 1o = =& 1 _ o
intervention Tatvnnzviza i zuAAN a9 L3
= 6 v, . v A o v
a4l intervention wazagldatinalsvliilaansauina
PHAMNANTIUEIMTU stakeholders NM9seiRulasild
WITULARBUNINO B UANA 192N Black-box
Evaluation @4tf11n15192LHY intervention N3
NANTENUM® outcomes Lasluaulanszuaunis
Wasuulas (transformation) 5211919 intervention
WAz outcomes 3B Minimalist Theory UanaIni
nstsziiulagldussduinfauniamnedeiaois
WANMN9A1N Method-driven Evaluation @aldaanng
Jqgiflugrudmiunisvinnisdsziiiulaglidsiga
U310 (Quantitative), F5VTIAININ (Qualitative),
AENANHEU (Mixed) UBNANUU Method-driven
Evaluation ldaulapanuAniivaad stakeholders
4' = v a a v
danendadlunisisziiy n1sdssiiulaeld s

TP U B e LU T U taasAdanNa
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(Descriptive assumptions) %dﬁﬂmﬁ change model
Lﬁmsimﬁuaﬂﬂﬂumsmumiﬁﬁqmmaﬁ'mmu&i
ThAalunsussqilmsnaldsunssdszneulldoy
3 asndsznevde 1) WnuNeLasNaa NS (Goals
and Outcomes) - L‘i’jﬁ‘wmf;lmﬁ@ummﬁmmil,ﬁ'@
AnanadesnnsTuiuitldussqlaun quann
Wudae Anennau uAY dounaansnaadu
suassnansnsndnlamailimung, 2) Determinants -
nalndunansdetan treatment/intervention lifuseq
ANNABIN1TANT WHAANS, 3) Intervention or
Treatment - Aanssaflullsunsufinasensasuulas
Determinants UanNAa1N change model WAINIT
Uspifiulpelduseiuindeumannuef fsaguuiug
Prescriptive assumptions %qgmfiﬁ action model
Aaadasiuezlnduianssufisewinluldsunsy
Weaiennuasuulasiisasnidnsinisanawny
g iluszuy ﬁq;j Implementing Organization — N9
ﬁﬁLﬁummmmﬁm, Program Implementers —
Zﬁmiiﬂut‘u@mﬂmﬂﬂumﬁﬂi, Peer Organizations/
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Digital Image Watermarking using FCM and ACS
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ANEIATY: NTTDUAIUNAAASN, WITTHY, TeUUDIUNTANNG

Abstract

This paper proposes, a new approach for digital image watermarking in DCT domain. was
proposed. This approach used a Fuzzy C-Mean algorithm (FCM) to classify 8x8 DCT blocks as two
different regions. The Ant Colony System (ACS) were designed and developed to search for the optimal
trade-off between watermark imperceptibility and watermark robustness. The resulting optimal frequency
bands and embedding strength were therefore dependent on the region type. The experimental results
show that the proposed scheme yielded a watermark that was invisible and robust against various image

manipulations. The effectiveness of this algorithm was also compared with the previous work.

Keywords: Digital Image Watermarking, FCM, ACS
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nsdauanavnlunwaasa (digital image
watermarking) LﬂuﬁmmmﬁwmmiLLfﬂmﬂﬂgm
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szt lunmuda ansiiidendllfedlsily
AAANNNENUNINDNTULEINNW uazaELiTlun
AzA BINAMNAINUG anITgNAALY AL lanIw
(Pokudom, 2011)

WAL (Cox, Killian & Shamoon, 1997)
PIAUDITNITT AUATEUILLLNITNTESAN LD
a o a £ Aay v
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o A SLoma A o A o o
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¥ & a ~ = ~
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mel‘iwm (Shieh, Huang, Wang & Pan, 2004)
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MIteUANEL AN UA AN AL 1A LN
WAZATUADNINNNTHBLAUT BN NN ENAIN T TR
T GIROUGE TR (Promcharoen & Rangsanseri,
2008) tLaueianstauaneinla el E YN
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& Li, 2006) FINLIN @ NN TN UNLTZ AN NN
gagnstauaeiilian lurneinuddares (Dorigo
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TEULRMUNTRANNA (@nt colony system--ACS) @1119D
Waunsg@nsninlunisAumAminauaasilyml
1ﬁﬁﬂdﬁﬂizuquﬂﬁimﬁqﬁuqmﬁ@m%‘l,uummmﬁ AAAE
AauuamuAnlunisUlTELUR N ANNANN
YA NIRRT aNARN ST AN BN
adliNluusazsznmuesuaenad s deenunisawTn
UselnngnadaneTsuiadaniu A nNan1Inaaes
WU EIAueda NI mu s T ANE A naa
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JNUARYUAY Promeharoen ag Rangsanseri

w

' = W
annUszaaAn1sIas

Q
v ar aal 1 9(; aa o
FEIN TR UNTENTTOUA UL UNINAR PR
AN INANUNITHBIUAULDINTNNHIUN T T B Y
AR WATANHUINYNGDUABINAINAINUAD

n17AM LLﬂ@QLLﬁl‘Hﬂ’]W

191 8 aifuy 1 dszanfien unsAx-Iquiau 2557/%smﬁmmmmﬁmmﬁa%@Lﬁ§uL@L%ﬂ faﬂﬁwmm@m§LL@meﬂTu1@§m



AUNAFIUNGTIRE

nsld dane3sudaddiuinnasanuun
Uszinnaesuaanadi saununIsinssuLaI U tAN
HANIINNTAUNIAINIINALA DT TLNHNZANA D
nsdeauantndnuLAazls TN IUEanATT
ARTOLANTEANE AN AN LN TN BT U RN WT
NN TOUAELN LAZANUANNAIUTBIAN LT

38R NUNNSIRE
N5 EaUAILUN

DINAAPARWRITL X AU MxN ANLEA
RLONLUNDBNLHULUADNIUTIA 8x8 WNLEAANNLIL

u

o v a s
azgnianwdasnasmaianisulasiatie Ly

u
= =

AaATA (DCT) Al

Y =DCT(X) (1)
M/8NI/8

e Y=JUYn (2)
m=1 n=1

luwsazudan (m,n) azdsznavldaasen
o a gddd o 1
duse@nsAan (v, ) AU 64 A1

63

Yo = U {¥om (0} (3)

e 1<m< wag Y, (k) 1dunns

s = U s a Q‘ = a
AALTEIANANUTEANTATNULLENUTINALNY LAAY

AN 1

aAaa o

FaneToN N TENUazgNUNNT LTl LN LUN
Uszinnaasuaennaneanidy 2 dszinn lag
TuuAAZIaUNTYN LYl adTaU qaaudnang
aauAazlssinnuazianInduanandndduanndn
Azgnifulgasagannis (4) uaz (5) TnedTauly
ﬁumqummzmumiﬁﬁ%ﬁmmwﬁ' (6)

D () Y (k)
D)

V. =

l

EAU HERITAGE JOURNAL
Science and Technology Vol. 8 No. 1 January-June 2014

Yon0) | Yomuh D) | Yous(5) [ Yonnf0) | Yomnf(14) | Yo (15) | Yunf27) | Yi.0(28)

—F,

W
Yok 2) | Yonw®) | YounsT) | Yomm(13) | Yomnf(16) | Ynn(26) | Yion(29) | Yom(42)

Yonns3) | Yommh8) | Youns(12) | Yomnf(17) | ¥mnf25) | Yin(30) | Y1) | Yon(43)

Fmi

It
Yonnf©) | Yomm(1D) | Yonnf(18) | Yonnf(20) | Yionf(31) | Yo (40) | Y f(44) | Yin(53)

Yon((10) | ¥nnf(19) | Yimn(23) { Yo/ (32) | Yianf39) | Ymm(45) | Yima52) | Yim)(54)
Fh‘ h

&
Yonn(20) | Yomm(22) | Yonn)33) | Yimm(38) | Yomns(46) [ Yimny(ST) | YimuA(55) | ¥, (60)

Yonm( @D | YonmBA) | Yonn) D) | YA | Yonn)(50) [ ¥im)(56) | Yomuf(59) | ¥ (61)

Yonn(35) | Yomm(36) | Yionn)(48) | Yimm(49) | Yiun)(5T) | Yimn)(58) | ¥imn(62) | ¥, (63)

Q(ddd a

AN 1 NNIAALTENANANLTERNIATVWLILTN TN AN

-1
c d %"l)

u, = — 5
‘ ;d ©)

ki

max{ ul) — i ‘} <e (6)

e Y (k) fupndntlsyandiad (AC coefficients)
YBIUABNATN, (KE[L,63])  vi luqagudnans
sesudenlszind i u uatauiuannan
989 Y(k) smiuudentizinni i ¢ Wlusiuou
gaslszinnudanianan, r udtasinmin,
dy, =y(k)-v |\ fluszazvinaunugadidausynang
AN Y(k) N v, 1 UTaUNITINNU way € Wluan
wslaaairvus aelusuddedimusles ¢ = 2,

m=2 ez €= 0.00001

W iluanavnaunm M, x N, ANEa TN
YUIALANNINUUNALBININAAD AR UL NIRRT
d‘ 1 [~ aa a v s =
auN137N (7) TULARZUAENATNYRIN WA URTTLAZH
ALUSTLT 11NN T IR UATEUININNA

64x(M,, xN,, )/ (MxN) gaunq
W={W(iaj)>05i<MW e 05j<NW} (7)

e wi, HELD

yhiliaufiagyinisdeuaai metaggn
adumwnidaglinsguaduuuassiielienn
FansgnIALAIaNNNIT (8) AntuaEtinazgniin
Tdaupnasuusandnlsraniasinmanzan
seeuaazilssinuaangasannsi (9)




W, = permute(W) (8)
Y, @)=Y, n)(l)+a| - n)(1)|WP(m,n) 9)
v-UU U, ®} (10)

{ | 1 s = Qa‘ = 1 as
e Y way Y uA N AN ERTNN auuaS A
NNTEAUALUIATNAIAL @91 OL LI UATWAIU

1 H . @ o 1 1o a £
Tumsdauanav waz i iusuwnibaesmandss@ns

AN ! H .
AonMmanzanlunnsgauanaun lag A Ay 120N

AU ANTIINNZENAINTZULB U TANNA

= = a Saoaa |
HalANTIANEN s L AN TATNNINIUNTT DL
A8 (Y) A2AavNITLUaanaunan (nverse DCT:

IDCT) A9aglanINAH U T RUALUN (X) F9tl

X=IDCT(Y") (11)

NMSIRANNINATUNITHRLRUTBINIWAKIUNG
dauaain

mwﬁmumisn'ﬂumﬂﬁﬂ%gﬂﬁﬁmmq@@fa‘u
ADANIWANUNNTHBIUGRE AT PSNR (Peak Signal
to Noise Ratio) 1 PSNR SA18INULanedin Wik
nsteuantin Al auf LA N uRTTUNAN
Tneialiudam PSNR finaniuladusunstinam
11l¥0g7l 30 0B Auly (Chen waz Hwang, 1998)
A1 PSNR Auandldannasnisi (12) waz (13) dail
(2557
MSE

PSNR = 10log (12)

M N

MSE:_ZE X~ (11) (13)

e MSE ludriananinasaadieds (Mean
Square Error) $5MINanNEURTIULAZANTIHIY
nstdeuansn, M uar N lusiuauiinmanis
AINNNINUATEIIBINN, oy WAT X, LTUAD
PRIRNEIATIALIUL BRI NFURTTULAZNNTIRNY

NI AUANEUNATNAA L

¥ 901
NITNAUREUN

nsfAuanat Guannnistihnmiidesnis
ﬁﬁummﬁﬂ (X7) WAZAMWAUBLL (X) N19INN1Twad
ﬁ%ﬁuuuuﬁﬂﬂmmm 8x8 ﬁmm AANENNNIT (14)
WAz
7l (16
i

15) ’Q’WﬂuuVl’Wﬂ’Wﬁ‘ﬂﬂu@’]F;lu’] W' AEANNNT

uaz (17) Antiuazsiasiane W’ N3
FuRuuiaRNEaNnIT (18) mmvl.mﬂumﬂm
figngau W’ laaanysal

Y = DCT (X) (14)
= DCT (X”) (15)
' . m.n ( ) (m,n) (l)
W (i) = ()—
p( ) a| i) (l) (1 6)
MMy, NINy
w,=U uw,,.,® (17)
m=1 n=0
W' = inverse permute(W ) (18)

e O LT UAINANI UL UNNT IR WAL WAL

Q‘dqq

i UAILVUIUR9AN RN L ENTATNNL NN Z AN
lunsgeuananaInaunisi (9)

ms"ﬁ’mQmmwﬁwmwmwummmﬂﬁ']

mid"m@mmwﬁﬂumwmmwummmfﬂﬁgﬂ
nAu fexdnaineAl Normalized Cross Correlation:
NC IneiAn NC ﬁﬁﬁmmﬁ%ﬁmﬂg‘luﬁw [0, 1] A
NC
NINNGA NITANUINMIAT NC LAAIAIANNNITI (19)

1 ACUA mqﬁmmmwmmmmummmﬂﬁﬁ

by

L‘N@ W A V”]’WWHL"H@WM’]LLMHQ (i, ) ‘LI@\T@’]?;I‘LI’]
mu@m‘u W' A ﬂ’]WﬂL‘*ﬂ@W[ﬂ’WLLMuQ (i, ) mm@’mm
mﬂmumim M LR NW AD ANUIUNNLTARTN

ﬂ’]’]Nﬂ’J’NLL@‘VF’]"J’W&IQQ%@Q@WHﬁ’][ﬁl’WQJ@O’WﬁU

7 8 iUt 1 UsyAieu unsAs- Agueu 2557/@wmwﬁmmmmﬁmmﬁﬂ%@Lﬁ§uL@L%ﬂ faﬁuawmm@miL@xmﬂTuMEM



SLUUDNUIUANNA

TEUUANDMNUANNA (Ant Colony System:
ACS) gninauelng (Dorigo war Gambardella,
1997) uag¢ (Dorigo, Birattari wag Stutzle, 2006)
alintlszansnnainszuune (Ant System: AS)
Tranansoutlatlgufifawnsluglanielunan
Puanzan IagldANNNIuaIN s LLNA R

1. mtfudgemnlslauianizusion (Local

Pheromone Update)

medfudgernlsluuianizufinnagnseyin
Ingaanan Ingavtiudsduynidunisnunusazso
v A o 1 = . o = a |l
Taaansuviaiies j dald Tluaneniaqiunnegi
o 1 IS . 2 = v A !
puuladed i lnaUTanuilsliuuusunidessne
FENINUTDN (7, ) azgniFudgasnaannisi (20)

7, =(1-p)7; + @1, (20)
ﬁl = 1 QI v = = 1 ar a QO’
e Ty An AmEnsuaesilsluy, @ Re mdnlszans
NILAEBNARTDIN LT LNURNIEUTIOEY @ E(0,1]

2. madfudgarillslauaseunguneszuy
(Global Pheromone Update)

nsdFutgerilsluunseunqusTUy
aznszydelaFaaunIINUluLAazIal (Neus
NNALAAUNN9ATLLAY) Tntaznssyinamslduna

ar Ql' v o d'dal' 1 2: ar
2OINAAINA A RBUNANgAYINEY N17UTueq
ANNITIHUATOLAGNYNTELULILAAIAIANNITN (21)

7y <—(1-p)7;+p.A; 1)

Wa AT (1) =1/L uwar L AIzaznig
o ij best best

NAUNGALALRANTIUNAINTLLLNITDINAYINAY

q

3. nrzuqunrinaulaldanmundanall

= o oA % = o
ﬂ’]ﬁ‘L@@ﬂm’WLmudLN@dﬂﬁiﬂ ] Léklﬂ‘]j‘-]‘j“]_lu

DENFIUMLALAD i T TULBNUNHANNAREANANTIN
RMNANNITN (22)

arg[MaxCileN(sP){Tii'{ni]/‘j}]aiﬂﬂﬁ q< q, (22)

n, NI

EAU HERITAGE JOURNAL
Science and Technology Vol. 8 No. 1 January-June 2014

e q, Lﬂummﬁﬁ'ﬁm@giwdw [0, 1] UaY g
Lﬂuﬂ'ﬁmﬁfmﬂmizjm"]iwdw [0, 1] lneun
WARZAIALHBIGHN AN qi%ﬂﬂﬂﬂ%ﬂﬁ‘ﬂ@tﬁﬁﬂ’]ﬂa@ﬂ
Auvdaiiaadnldl

Procedure Ant Colony System
Initialize /*Set pheromone trails to small numbers*/
Loop /*At this level, each loop is called an iteration*/
Each ant is positioned on a starting node
Loop /*At this level, each loop is called a step*/
Apply State Transition Rule
(pseudorandom proportional)
Apply Local Update pheromone
Until End condition
pheromone
Until End condition
End Ant Colony System

Apply Global Update
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Parameters Local Update Embedding Attacking
Classity Final . él'pp ly. . PSNR Watermark
DCT Blocks Iteration ? lacibiansiion Calculation Extraction
Rule
Apply Search The Calculate NC
Global Update Best Ant ffunction ¢ Calculation
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oy PSR NC1 NC2 NC3
(dB) (LPF) (MF) (JPEG)

1 34.8592  0.6210  0.7030  0.8098

50 34.8805 07211  0.7772  0.8512

100 35.5849 0.7490 0.7891 0.8620




A1519 2
A1 PSNR uaz NC lusaun1sv911s 7 989 ACS
UBNAINW Lena (Promcharoen iae Rangsanseri, 2008)

L PSNR NC1 NC2 NC3
TRUN
(dB) (LPF) (MF) (JPEG)
1 36.4834 05661  0.6244  0.6996
50 33.2626 07054  0.7607  0.8500 () ()

100 83.0240 0.7146  0.7732  0.8631 v e o4
NN 8 (N) NN Peppers AUALIL (1) NIWNRHIUNNT

v

FAUATEUN
M1574 3

A7 PSNR Uaz NC 289)NAINNITNAaed (351

Yuaue)
PSNR NCT NGC2 NC3
NN
(dB) (LPF) (MF)  (JPEG)
Lena 355849  0.7490  0.7891  0.8620

Peppers  35.3264  0.7291 0.7996 0.8871

Boat 34.7914  0.7189 0.7551 0.8868

Barbara  35.4866  0.7211 0.7628 0.8693

AN 9 () AW Boat Aualiy (1) NNFENung
A5 4 AN

A1 PSNR liag NC VENIINNINNITNAABN (Promcharoen
uag Rangsanseri, 2008)

0 PSNR NC1 NC2 NC3
(dB) (LPF) (MF) (JPEQG)
Lena 33.0240  0.7146 0.7732 0.8631

Peppers  34.0817 0.7024 0.7591 0.8742

Boat 33.3337 0.7076 0.7358 0.8859
Barbara 34.3434 0.6944 0.7254 0.8411 (ﬂ) (°1|)
AN 10 () AW Barbara ARty (1) AMWARIY
A1919 5 N179aUA1LLUN
1 a o v £
AINITINIABTAINNITAUYIAIE ACS
. . . f e AWANU
ANLNUUBIGNUTZANTATN ¥
P Tumsihaneniy
Uszinn? 1 dsvnnii 2 a a
Lena 13, 4, 9,10 11,8, 10,13 0.51 1.65
Peppers 13,18,19,17 10, 4, 13, 8 0.62 1.35
Boat 10, 12, 13,9 6, 13,8, 5 0.37 1.43
Barbara 9,8, 17,13 9, 13, 10, 8 0.30 1.22
e (G >
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Comparison Between the Results of Studying by Use Problem Base
Learning and the Normal Teaching Method for Course Number
01337306 Air Law and Regulations Regarding Visual Flight Rules

uryid dunsalad a

o
UnAnga

mMsAdeifiinglsrasd ednm (1) nadugnivnannsFousesindnmieufaunazndafoul
) nsaansFauilaglidyvidugiuiunisdanisFeuilagldasunilusedas 01337306 nyuay
fatlafumeannia Fes ngmistiudasaen Sfianaunnsavieliunnmemi @) Wefnmanaianela
vasgfFeuanisdanisGauilaeldiigviiugiu lumedo 01337306 nguazdetiiduniseinia Gag
ngmsiudasaien dnfianafenelaagluszivlaanuanisdnenfFonfsunadugnanianisGoug
saeRanssailiilymiugiudaonisdangunisFaufiflungueas nquay 4-5 AU wannIANEWLAN
AZLLLARIVAINNT FUUGINIIAZLLAAL T DUF HUYINAL 54.00 AYUUL UAY 39.50 AYWUL AINEIGL)
wazimsuFeudiannanisFoufsrninamaFauilaeldiloifiuguiuazinfidugu wudfideds
raspzuuunasFeuliwandaiulaafazuunieadeyinil 54.00AZ01 UAY 56.00 ATWUL AMNAFL
anmsfilidnAnmpeunnusauniapaianelansndeainnisugaianssuseainAnmsanisFau
nmraeulaglddomiiugauaiuon 20 Au lAFUANLLLABLNNNALNIATY 20 LLLABLDNN WUINTNANEN
fanaianalaluguuunisFaunisseulassaneglusziuthunas (@eds = 3.43)

ArdAny: nsFauntsaeulagldidoyviiugiu, nguazdetivAuniseinia, ngnisiusisaieamn

Abstract

The purpose of this research was (1) to compare the learning achievement, by used problem
based learning between prior or after such study to the undergraduate students of School of Aviation,
Aviation Management Course, (2) to compare the learning achievement, of the performance problem based
learning and the normal methodology activities, (3) to explore the undergraduate who were satisfied with
this model. The results comparing the learning achievement, and the learning by using problem based

learning was divided into subgroups, 4-5 students in each group, in the Air Law and Regulations Course,
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which concerns visual flight rules. It was found that the efficient of such learning methods had a mean

and standard deviation that was different prior and after study. To compare the learning achievement

between using teacher/learning documents based learning that is the normal methodology activities and

problem based learning, it was not different in mean. Also, the students’ satisfaction was at medium level.

Keywords: Problem Based Learning, Air Law and Regulations, Visual Flight Rules
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PLC-Based Automatic Control System of Temperature and Relative
Humidity in Soilless Culture Greenhouse with an Evaporative
Cooling System and Fogging System
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Abstract

This paper presents the design and construction of PLC-based automatic control System of
temperature and relative humidity in soilless culture greenhouse with an evaporative cooling system
and fogging system. In this paper , we use programmable logic control for controller, an analog input
device for receive analog signals from temperature and relative humidity sensor to processing in PLC,
and use 2 digital voltmeters to displays the temperatures relative humidity in the greenhouse at the front

of the control cabinet. The control system can be controlled with both manual control and automatic
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control. The test result show the control system can automatically start and stop run as scheduled and
can command the evaporative cooling system and fogging system run in the conditions of temperature
and time specified to maintain the temperature in the greenhouse less than 30 degrees celsius that are
the recommended temperature for soilless culture in the greenhouses, the average temperature in the
greenhouse of 30.45 degrees celsius, the average relative humidity in the greenhouse of 80.54 percent,
fogging system average run of 10 minutes per day and evaporative cooling system average run of 6.37
hours per day. The running hours of the evaporative cooling system is based on the weather outside
greenhouse. This will reduce electric power consumption, water and labor as well as for the control of

greenhouse for the home as well.

Keywords: automatic control system, soilless culture, greenhouse, PLC
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n3ulam (green oak) WAl A (red oak) 1A www.phukethydro.com
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nanlaniuaz 300 U ueTHaavineusy
Tusngatadiuag 25 1w edisuiudnineilgn
faudsinanall defisnandszuiuilaniuas
5-30 L

witesnaaniazlanauluilaqiu
anuslvian i au i eana wilstsouiiuatnannn
annadaianmgnniglull we. 2554 vialviian
HANTENLABHARNANINNTINEATOENNN BIUT
Landasunn dezmalnelainunalulagvinli
anxnsodgnAndiesunalauilunundeiniaiau
a @ v v v a Ao {
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lalasliiind (Hydroponics) sntaelunisilgn
gquananazaqeliainnsolgniniiesmuinluam
= L A v [ Y a
manawvizelununfeinaseulauas Gelananam
Ruazaranaliruiuggnia aNsoLiuies
a ve X a & o A ve o o a
HaRARLATITY anenilafailudndaeaaisie
anang
madgnivalaelaldfuadunalamuansmue
o aa v aa a 1
sruunTedsnistgnla 2 38013 (Risn nesasw:

o

2550) A1l

1. FUALATN AALABT (Substrate Culture)
dunmsdgniimuusulaeldldfuiudaglgn widh

= o a = v &
nsdgnisasuudagignatinane - mdulene
alunidansuazdunidans laaNoaiunsolasny
wulnuudangnainnislaiuansazaiaeinng
A Ao 3 o+ = aaa ] A
NonuHaNiuevTeasiAlndsnf1e ) A
Fiaanng (Nutrient solution) aMNFINNeG

2. lalnsldfing (Hydroponics) tflunns
dgniiailalddanian (Nonsubstance %ia Water
Culture) A N19INTUYNNTAILUAITAZALETN)
23T LAt s N WTANAAT LN TATANHE NS
Inensetiuied nMslgnivaaneusinesinnisaauns
AUNYNYBIANTATA LB M TN LI E AN
N yLALlAuRINT

nsdgniiglulssFeuiiainisonouns
ATUNNT ANTNTUANANS LA HANIIZNALANIZILN
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nasasyivingesiaiug la azvinliainasn
wnztlgnivg An waldl liadnadinnninwas e
pufidesnis iiessaednlalasllindfengieds
45 FunsilfflananansodszannunFanndviiiing
wazanivamitgla et uuneuLara uIuIay
mstgngandnnistgnitaunyldfu SnviadsldAud
foundn@ndas nsdgninlussuulalaslufndiu
deflazfasfiansan Ae qoumgd AN UENNS
melulsesFeu maszuupiupnanlulAdunld
agyi s apnsldrindseu v uaznszudlii daag
flumstsendandanuildlulsaGeuld

LUIAALLALINUIRLNLNLIUD

nsignialifulussuulalasluiing wou
Nutrient Film Technique (NFT) TulseFauinizign
sruule avdesnuanliilguugi 25-35 °C
AINTUANTNS 60-80 % gruvinfinslusianlgn
18-30 °C (ALIN NBIATIN, 2550; UNARN [FLLLRARTTY,
2553; laszen $aN5NE, 2544; @11l fuls, 2552)
nrALANAINa1I IR Uszad Al il Auanan
finedl FafeairruualuaudRludAdangan
aannisldnasnuliii uagitlunnsgninly
Tsafeu dnvisannisldussnuaudndan faatng
lsa3auuuy Evaporative Cooling System (Dilip
Jain and Gopal Nath Tiwari: 2002) LAAIAININ 2
nsalsfazeaniniinlilsadoulutatanansiu
avdaaiiinisg@ninimnisacuAguUnIuAY
ANNTUFNANSLAREIY (A, Arbel, M. Barak and
A. Shklyar: 2003) PWLAAINNTR AR ARALL 6l
ﬂxﬂmﬁﬁ‘f%ﬁu%uu Evaporative Cooling System
WARIPNNTN 3

[ 3 a v
mUsEaIANIgIAE
v v v va o & A a a
ANTeyaT MR U 98I0 UUIAnNAL
BENWULATINTILUUAILAND NN HUATAIINTY
AuimslulsaGoumnzdgnialinu uuuvinanud

ANERANTILLMEYRILUN (Evaporative Cooling System)




FanAunnsallstazeatun (Fogging System w3  nsvinusesgunsallwinnlddmiuinnaani

o

Sprinkler) wuuamlud® laeld PLC lunisacuan  dnvimiuazangungiilulssGeuszuiln

71 |
~an J
"
CEEED W
Pump
B4
2 ater tank
| ing pad
fan
sl
fan
Al dimansons n om

AN 2 AN Isometric 1R91TIEF UL Evaporative Cooling System

Note. from Modeling and optimal design of evaporative cooling system in controlled environment

greenhouse, (2002), by Dilip Jain & Tiwari, J. N., Biosystems Engineering, 84(1), 45-55.

Solarimeter Roof curtains

AW 3 NIRRRRanALLTE AT aRIUNTaNAUTTUL Evaporative Cooling System

Note. from Combination of Forced Ventilation and Fogging Systems for Cooling Greenhouses. (2003),

by Arbel, M. A., Barak, A. & Shklyar, A. Biosystems Engineering, 84(1), 45-55.
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< %

MULUAILANAYEHS (Manual) LATWULAILAN
25U (Automatic)

2. SYUUV AU EABNN T T MBI
Usenausie WaaNIzUNEeINIA WA 220 V, 50
Hz, 370 W s1uau 1 1eFaq dmiangumpiuas
AnAnuTudinglulseFeu WaanszunsenA
UNALEN 220 V, 50 Hz, 28 W S1udl 2 LATeq
dmFuszunaennidlulsadeusnsinnanszune
BINATUIAMEYNEANITHINU (M UAA L)
fsninaas Cooling Pad #fA 220 V, 50 Hz, 60 W
F1u0u 1 1A3ee lasanunsndaslivinaulgenluds
Tunsalfigmniigendn 30 asmiTades

3. svunaulifazeain Ae txtl ARA
220V, 50 Hz, 180 W anuau 1 LA3ad & miudgae
szuLvhAafiudieAinssEreang il
LastinAnETuaNT Sl Ul e naansnsnddly
ynadlugaanamufinus wasyinanusalua
Tunsdifgumniigandn 33 esAaaides

ﬁ’@ﬁ'mummmiwmaﬂu

mﬂnmmuLﬁuwm:uumuamﬁafaﬂuuu
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(Data Acquisition; DAQ) 7iansnn L& nuusasiuann
Léﬁwfnfai(fqmugﬁLL@xmw%uﬁmﬁmﬁ‘ﬁqmﬂumx
MAUANIETAY LAZNTVINNUIBITELILNANMHLEY
FaeAinnsrzimereninnazsruualsfazenatin
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gUnsniduwnm

- Push Button Switch 1191 6 59 laun
ON/OFF szuuAIuAN ON/OFF 21Ul Evaporative

Cooling System waz ON/OFF Fogging System 38
sruvallsdazandin viaalsanas

- Selector Switch AU 1 A3 AIUTLLAAN

TMNAN1TY11911 Manual/Automatic

- Temperature and Relative Humidity Sensor
fivia PRIMUS $14 HM-004-00 #AR81WA 0-100 °C,
0-100 % L@1¥We 0-10 Vdc a1uau 1 Aad iy
i"um@qmmﬁLmzmw%uﬁmﬁwé‘luimL?‘@u

guUnsnileving
- Evaporative Cooling System
- Sprinkler System

UNELE): Lainered PLC Taansndu
Evaporative Cooling System Wag Sprinkler
system lalaansa Asldiavinnes PLC ludu
Relay W&z Magnetic Contractor tiielianansn
ﬁqmﬂﬁ Evaporative Cooling System Wag Sprinkler
System y1naula

g
aUnsninduAs

- PLC @%ea OMRON 31 CPM2A-20CDR-D
Tned 20 /O wiaflu 12 Buwm uaz 8 Lavinm
BUNEANDABINUIUBUNALALLEINIWANABINT

AYLIAN

- Analog Input &%a OMRON §u CPM1A-
MADO1 Win8unm 10 Vde lnail azuraanaunm

191 8 aifuy 1 dszanfien unsAx-Iquiau 2557/@wsmﬁmmmmﬁmmﬁﬂ%@Lﬁ§uL@L%ﬂ faﬁﬁwmm@mﬁL@xmﬂTuMEM



TIUIU 2 T TN NDADBUNANABINITAZTUA
Aa gunAuarANNTUdNTns iietlauliun PLC
awmiuszaiana

c
aUnInlLanIHE

- Pilot Lamp a7U9U 3 Ma8n @1NIULAAS
ANNULNITVNIULBITEULAILAN N1TVINIULD

/

/

Evaporative Cooling System LAZNITVINNI UL DY

Sprinkler System

- DC Volt Meter WA 0-10 V_ a1uau 2 A9
AmFULAAIA N ALAANNTUANANS LUls G B

andanvuauazglnsaiazaisnsadau
WNUAINITVINN W82 ULAUAN LA AINIW 4

ey
Guau )
P
Fuman /
/
/

/

Push Button Switch

/ (POWER)
939 $.4 \fia

N

~_ON
Tt

- A4
P
/ naanIgunginay \

\ 4oy o s g s )
\\mmﬂruﬂuwmmnwumi i
S

/—'—'

/

/

FuAn

Selector Switch

—

~ B
e

Manual Mode

Evaporative Cooling System Fogging System

/ FuAn Fuman

/

/
/

/

Push Button Switch Push Button Switch

/

(PAD.&FAN) / (SPRINKLER) /
e ,I\
=) \}/
P /L iy W~
< START START
934

I 39
32U Evaporative Cooling 5
R 32U Fogging 11314
i

— ~—
< @aniwmmwmu/)
5§ e

i
/
A

Automatic Mode

P —
TUMNNFUILDT
Qunqil
PN
uazANUUFIING

of

-
a ' T
UHNINII 30C

~3

<
my

>
>

254

LEN]
32UV Evaporative Cooling

W

T i
<__guugigann3zc >
— _—

-

39 ~
12Oy

52U Fogging 11911

%}1
( D
[ aumsiham )
~

N

AN 4 LLNuﬁQﬂ’ﬁ‘VT’N’]u‘U@Q‘J‘zUUﬂ’]U@N

EAU HERITAGE JOURNAL

Science and Technology /\/ol. 8 No. 1 January-June 2014



AINUNURINITHINIULBITEULAILAN
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sael PLC la lme Ladder Diagram @nwnlsann
189NN TIURTUANYIDL (FUINT vineniung
WaT BANT WETARUIUL: 2556)
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andarmunuargnsniilflunisaenuoy
m%’wizuumuqmqmugﬁLL@mfmw‘ﬁyuﬁmﬁmﬁ‘
TulssFownwizdgnialifu wuuvinpanufiu
FaeAEmsszierasindaniunsailsdazeani
wuudalud® aeld PLC lunsfnasginsollug
paLANarAasflafvruneeigUnsiiiaz i
TugArugun anusesglnsnifldluauided
InelaanldfAUANTUIANIATIIU MST 1UIA 30 x
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AW 6 NM3RARIgUNTIINEUBNEAILAN

NAREIRUNTIlUAATLAN UWARIAINING 5 LAz 6

NN92ANLULTZULIR

sruuinrasnuddeidldgUnsolifiudaya
LabVIEW 3§14 NI-USB 6008 e 1uiilu monitoring
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Humidity (36)

T 1000
Humidity in Greenhouse
|
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Temperature (oC)
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Temperature in Greenhouse
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[+
DAQ Assistant
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Sprinkler operation

izl
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Pad & Fan Operation ’ d
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[

AN 7 Block Diagram 28952 UUdaN@auuullsunsa LabVIEW
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H_IN (%) A® ANTudninsnalulsaseu
wuaenilu %

H_OUT (%) A® AYNNTUANANENNEUEN
159501 wuaenilu %

T_IN (°C) Ain gaungiiniglulsazeu nuas
vlu ec

T_OUT (°C) fim gamnginiausnlsaiian
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Cooling System
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A1579 1
WANITVARDULTUNA UNNUASAIINTUANANE UAZNITVINIUIENTEULYIAIIHNLETUA I8 TBNTTLNEI YD
AT LA T Az DRI

Tayaannangaieningl = wan1vagey (Wenlsusew) nansnaaay (ulsaden)
RRNIEEY QUUNN  ANMNTUANAMS MR ANNTUANANS
. A (°0) ATy B (°C) (%) (°C) (%)
waeew ——— " U SPRIKLER PAD.&FAN
o Aunns Uy . y p . y . . . . .
s Ry LAy AT LAY 19RY  19AY  19AY LAY LAY LAGY LULNL I
AN = 2
A9ER 0 24 12 24 12 24 12 24 12 W) (19la)
Toan (%) aa) D B B o B . .
k Folug dolaa™ dolua dolue™ dolad Galae™ dolad dolaa
T ldd
30 W.A. 56 37.0 275 o 31.06 33.36 66.61 59.54 29.49 30.31 83.89 81.45 10.00 5.07
deya  deya
T ldd
31 W.A. 56 33.6 26.4 o 30.04 32.79 68.33 59.82 28.85 30.17 83.73 80.23 10.00 4.57
2ya  daya
18.8.56 37.0 25.0 705 0 31.58 36.13 63.92 48.77 29.06 30.59 81.93 76.72 10.00 8.38
2 J.e.56 37.0 245 720 0 29.99 32.66 69.61 62.56 28.94 30.34 84.59 81.38 10.00 6.00
35.9.56 36.0 249 802 0.1 30.11 33.08 70.67 62.66 28.92 30.47 84.72 81.23 10.00 6.55
4 3.9.56 36.0 256 83.0 2.2 30.28 32.75 70.68 63.02 29.21 30.40 84.90 81.35 10.00 6.38
53.9.56 33.8 252 855 5.4 28.36 30.51 76.21 70.39 28.30 29.73 86.65 83.82 10.00 4.00
6 N.¢. 56 33.5 23.6 889 23.9 29.583 3253 72.22 62.88 2859 30.27 85.46 81.26 10.00 5.30
7 0.9.56 34.0 24.0 841 12.8 30.54 33.65 70.27 60.48 29.12 30.51 84.84 81.19 10.00 6.77
8 N.¢.56 356 242 69.8 0 31.74 35.79 65.14 52.73 29.41 30.95 82.80 78.55 10.00 9.80
9 N.¢. 56 385 242 626 0 32.27 36.58 60.67 49.72 29.40 31.26 80.56 76.11 10.00 9.13
10 #.8. 56 36.0 26.8 71.8 1.4 30.92 34.56 66.80 55.98 28.88 30.45 82.86 79.34 10.00 5.50
11 8.8.56 35.0 25.0 83.2 18.8 30.15 33.09 72.79 64.40 29.33 30.77 85.41 82.19 10.00 6.63
12 8.9.56 32.5 24.8 84.1 5.6 28.97 31.42 74.86 67.40 28.63 29.99 85.97 82.69 10.00 5.05

737, AN nenenBaxanegn, lag aonll anw. Unusnll, AWAIN http://www.tmd.go.th/

** 91131981 07.00-19.00 1.

o ar ar o [~ 6 ar
HANI5I8 ANMIUTUA Y YIUAZUIRBNANAINLTULE DT IR
- 2 . . . AMUNALATAMNTUANNNSLNaaalWiy PLC

TTULAIUANGUN) HUATANNTUANANS S o . , -

- oy em , . 1sENaNA WAZIEAANDAIANNLADTLAAIANDLANR
TulsaFoumnzignisliAuuuussuuvinaaui P Lo
v am ¥, . . p WAZANMNTUANAN SNl UITIFTaUNUUNAAILAN
ANEATNNTTLNLUBIUITAINAUNNTELU T T AL DDIUN Y :

o aa v 1 @ =i X Y g
wuuamlusn leald PLC OMRON 71 CPM2A- ) ﬁ?JLI'LIﬁ']'LIQJJ'V]@@HLLUU@?’N@’]N’]?QW’N’TIAVLW
P dj o | a o v = o o aay

20CDR-D Lﬂu@qﬂﬂj‘mﬂqu@m WITUANYDUNNN VRULUNMTATUANAIEND (Manual) LL@uLLUU@MIuNm

LAEANNTUANANE AnEumesinanmniuay  (Automatic) Iaauuumluaxalsiaa Nisnila/ile
b 9 al e N

AN URNNE E3a PRIMUS $14 HM-004-00 14 N13¥1197U28992UUMNANNLEUAQ835N19 9811

Analog Input £%e OMRON 31 CPM1A-MADO1 1831 Tailsvnavsne sinanszinaanAfiie 220V,
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50 Hz, 370 W 91uat 1 LAT8Y WAANTELN 88N A
UIALAN 220 V, 50 Hz, 28 W 41491 2 LATHI LAz
{lsiin @A 220 V, 50 Hz, 60 W snuaw 1 1A3aq
wazszunalsdazaasin e fatiiia 220V, 50
Hz, 180 W 4111 1 te3ad lamnsieanis lnad
Pilot Lamp Q149U 3 Ma8A @ 1NTULAANANIUE
NI7Y9IUTBITEUUAILANEALUNR N1919U
20952 UUYNANLAUA 28R RNNTT TN BIUN LAY
nnsvneuressrunalsdazeedin g1y
N1TAYLANLLLER IUNR izuumuamzéﬁﬂﬁ
T sruuvinAnn s fudaedanssuinareinyinay
Hegumninelulsafaugindt 30 esaaades
Laziilagun)iigindn 83 evAlTalTas T
mu@mm“'qmﬂﬁiwmLﬂiﬂ’m@mﬁﬁﬁwm
$aniuszLLYh AL fiugasAanTseraiua:
azddlfsruuanlsfiazeanivhaumaaaniitimus
i1 vinnumndalag Falasas 5 uidl laanisaauax
nuuenluiRazdannslissuvinanafiugaeiinig
svmeraniuazsruualsdazeeainvineulugag
1981 07.00-18.00 u. 18ndu daiflugasinand
AalaflszuuatuandnludAardanaligunn s

nelulsafeuazgandn 30 °C TgUUNIAINGT

=

azdanananisiasiAuinuasnglsaunlgnly

a

15950

AINNANITNAGBULAUNAGUNDHUAY
ANaudsrimelulssF e Faufauiunauen
17950 URAZNTVNNIUTBITZLUNIANNLTUR 28l
33nsszineandin (PAD.&FAN) LazszuuaLss
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Abstract

The purposes of this study were (1) to study the academic achievement of students in the learning
process by using a problem solving solution. (2) to study the ability of students to solve problems through
a process of learning by using a case of the sample in learning computer programming |. (3) to study of
student satisfaction with the learning process. The sample used in this study were business information

technology students who were enrolled in first semester of 2554 academic year, The researcher conducted
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the study an follows: (1) tested their ability to solve problems by having them write programs. (2)
administered an achievement test before and after tested the learning process began (3) evaluated the
presentations and (4) evaluated the satisfaction of students with the learning process by using a solution
of the sample. The 5-level rating scale is based on the concept of the Liquor Mart. The statistics used
in this study were percentage, mean, standard deviation. The hypotheses were tested using t-test. The
results showed that: (1) student achievement, the learning process using a solution of the approximate
percentage of 77.30, which was higher than the 60 percent (2) Students have the ability to solve the
problem through, a student of the learning process using a solution of the approximate percentage of

67.79, which is higher than the 60 percent (3) satisfaction of students with the learning process though.

The theoretical solution of the sample were at high level.

Keywords: computer programming courses 1, (Programming I), problem solving.
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Comparison of Effect of Full Bridge Rectifier Circuit
Between 4 Diodes and 1 Diode Module on Energy Saving for Power
Supply of LED Lamp llluminating
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Abstract

This paper presents the comparison of the effect of full bridge rectifier circuit between 4 diodes
and 1 diode module on energy saving for power supply of LED Lamp and compareing the power supply
with module type and the 4 diodes type. The experimental results show the power consumption difference
is about 6.3 percentage and the brightness difference is about 1.5 percent. 4 diodes type is less bright
than the module type 1 lux power loss is less than in system, input power factor of transformer is more
than, and input current is less and cost less. The experimental results are used to save energy in lighting

system.
Keywords: power supply, light emitting diode, energy savings
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Development of Cloud Computing Intelligence Management
Information System (CCIMIS) for
Supporting Organizational Intelligence in ICT
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Abstract

The purposes of this research and development were to (1) analyze and synthesize relevant
literature in Cloud Computing Intelligence Management Information System (CCIMIS) for Supporting
Organizational Intelligence in ICT, (2) develop the CCIMIS for Supporting Organizational Intelligence in

ICT, and (3) evaluate the performance of the CCIMIS. Research methodology was divided into three
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stages (1) analyzing and synthesizing relevant literature in CCIMIS, (2) developing of the CCIMIS, system
which had been designed following the system development life cycle (SDLC) model, and (3) evaluating
the performance of the CCIMIS. Sample group studies used in this study were 15 experts in intelligence
management information system, cloud computing, intelligent organization, information, and communications
technology. The Instruments used in this research were the CCIMIS, and the performance evaluation
of the CCIMIS form. Data were analyzed by using the statistic of Mean, and Standard Deviation. The
research findings were as: (1) the Cloud Computing Intelligence Management Information System (CCIMIS)
for Supporting Organizational Intelligence in ICT consisted of 6 Modules were Learning and Teaching.
Technologies for Managing Repositories. Document Management. Information Repository. Technologies
for Communication and Knowledge Sharing. and Cloud Computing Management Information System. The

experts agree that the CCIMIS was appropriaten in a very good level ()_C = 4.55, SD = 0.24).

Keywords: intelligence management information system, cloud computing, intelligent organization,

information and communications technology.
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Analysis of the Growth Rate of Plants Using Flowerpot from Animal
Manure, Fuzz and Coconut Fiber By Using Design of Experiment
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Abstract

TThe purpose of this research was to analyze the mixture of animal manure, fuzz and coconut
fiber on the growth rate of plants using Flower Pot from Animal Manure, Fuzz and Coconut Fiber as
well as to reduce the use of planted pots made out of plastic. This is considered an important factor in
reducing global warming occurring today. The research of the experimental design chosen for this was
a Mixture Design for use in determining the amount of the mixture of Animal Manure, Fuzz and Coconut
Fiber. The design is formulated by nine recipes. The results showed that the growth rate of plants using

Flower Pot from Animal Manure, Fuzz and Coconut Fiber has a statistical significance in relation to the
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response optimizer of the growth rate of most plants. The results of the analysis showed the optimal

value of the rate of growth of most plants. 70 percent of plants will require a 9.11 percent manure, 63.74

grams of coconut, 596.25 grams or 85.18 percent coconut fiber, 40 grams or 5.71 percent of the overall

weight. This research was the development of agricultural waste materials utilization, and can be used

to help farmers and professions of propagated plants.

Keywords: growth rate of plants, flower pot, animal manure, fuzz, coconut fiber, experimental design
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16 6 -1 1 587.5 25.0 87.5 43.3
2 7 1 1 580.0 20.0 100.0 34.6
1 8 1 1 560.0 40.0 100.0 34.2
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595.0 30.0 75.0 64.7
587.5 25.0 87.5 44.4
580.0 20.0 100.0 37.5
577.5 35.0 87.5 44.3
560.0 40.0 100.0 36.3
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antulaviinnsdiaseiAndnlszans
nN19nAnNas (estimated regression coefficients)
Wi DNTYNN9ALATIET ANl 9w (analysis of
variance) 199A18RTINNLAI ULAUTATDIA UNE NI
FaTlALAAIAINANTIN 3 LAZANTIN 4 AINEIAL
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a 1o a .
n1siATIEiAdN s Ed@nanisannne (Estimated

Regression Coefficients for % grown, (Component

proportions))

Term Coef SE Coef T P VIF
PNLNTIY 67 3249 ¢ - 463.5
laneniin 12584 4497.61 * . 23945.5
Jeaaan -12741 245286 * * 44513.0

qﬂmz‘w%’m* -13508 5269.38 -2.56 0.018 23496.9

Tesenig

°HQHN5W%‘/W'J* 15794 3042.88 5.19 0.000 48100.6
Jaaan

S=6.66931 PRESS = 1380.91

R-Sq=79.80% R-Sq (pred) = R-Sq (ad)) = 76.13%
71.49%

n1731ATIYiAI L7179 (Analysis of Variance for % grown, (Component proportions))

Source DF Seq SS Adj SS Adj MS F P
Regression 4 3865.35 3865.35 966.34 21.78 0.000
Linear 2 2512.45 1456.05 728.02 16.37 0.000
Quadratic 2 1352.90 1352.90 676.45 15.21 0.000
SR E DR G 1 154.50 292.29 292.29 6.57 0.018
PeNTNILeAan 1 1198.41 1198.41 1198.41 26.94 0.000
Residual Error 22 978.55 978.55 44.48

Lack-of-Fit 4 916.77 916.77 229.19 66.78 0.000
Pure Error 18 61.78 61.78 3.43
Total 26 4843.90

AINNITANHLANAITITINITUALAN N TIWUS
PNLIMBINU WL N1TRBNLLLNITNARBINAAITH
ANANNNLLTUTIU (R2) > 70% WAZAINITATIAEDL

Lack of Fit A1 P- Value (Aaxaziil) 0.05 (Q1)
wanIkLUAaedtiiauiaanalunisindeya

D DR T 2 aa ° 1%
LL@SO@QWL']JHGI.I@N“@VIW mmmuﬂﬂmwmmwn

191 8 aifuy 1 dszanfien unsAx-Iquiau 2557/qwmﬁ‘mmimmﬁmmﬁﬂ%@Lﬁ§uL@L%ﬂ aﬁuawmmmm§LL@meﬂ1u1@§m



Ao

VUNELNAVIATHAR DL ANER (zgi‘wx‘iﬁ UWNNIL,
2547) bay (Haaland, 1989)
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Server Temperature Detection and Abnormal-Alarm
Informing System Via Mobile
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Abstract

This paper reports the study and development of the system detecting and notifing unusual
the temperature of server via mobile phone. The researcher studies the behavior of a microcontroller
and applied as the system detects and notify unusual temperature of the server via mobile phone. The
developed system can detect the temperature exceeds a certain value and reported to the administrator
via the mobile phone automatically. The results of the tests showed that the developed system is able to
work according to the purposes which system can notify unusual temperature of the room to the server
administrator immediately. This study can save the life span of the server and can also be used as a
model for development in the future. However this study contains limitations it can’t separately report

enter more than one phone number areas and can’t the problem in different.

Keyword: Server, temperator, mobile phone
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Using Business Process Modelling for the Library Work
Improvement in the Central Library of Eastern Asia University
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o

Abstract

The purpose of this study was as follows: to study the function of the library by using the
(Business Process Modeling Notation--BPMN). This model is a symbolic media to describe the details
and relations of the work process within the organization is the library. The researcher developed a
BPMN Library Model, and used it to improve the working process of the Central Library of Eastern Asia
university. The results showed that the Model improve the process work and to reduce the process of
storing redundant data, reducing the time required to record data. Optimization of resources is available
more quickly under the constraint of number of personnel and reporting results more quickly Increased

client satisfaction And resulted of the good corporate image.

Keywords: business process modeling, business process improvement library, business process management
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Liquid Fuel Production by Fischer-Tropsch Process

nunos Kalsd na: auia nunsSwei

L 1

UNARER

Hyvaeudamasannmaniuntinsasuiuualinaznualdanianluanliuwiu vinlrandusag

o = Ao A =1 a = 1 a o = =

nsANEuAzAdeien I alnaIIAfeniuNluEzan nezuaunsiamesinsidunszuounisvi
A & a & v =1 A& sqvae & a
Miaulalumsudas@aumdsnaniuefingliduaesas uazaansoudaadamdwidiiugemaanan
Tunedanls unanadanstiaiunisiniauaniwndsaenszusunsameiing ineldnandaings
madaninsuaznsinlldszgnaldeu

[
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Abstract

The problem of the tendency of Petroleum product to be depletion in the near future results of
research for finding some appropriate alternative fuels for future utilization. Fischer-Tropsch Process is one
of the interesting processes for converting gaseous fuel to liquid fuel. And certainly, the conversion of solid
fuel to liquid fuel can be done indirectly. This article aims to present an over view of the Fischer-Tropsch

Process and its application.

Keywords: fuel, Fischer—Tropsch, petroleum product
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AN 1 LAAIDATINITHNARUNAUTDILAN
7137: Our finite world, 2007

Low T FTS
Slurry (Co) or
Tubular (Fe) = Waxes (>C20)
Reactor )
Hydro cracking
Air, Oxygen, Steam i
Coal Clean Syngas Diesel
Syngas Gas Cleanup
Natural Gas . H2 and CO
=P Generation P And 1
Or Biomass (Gasifier) Conditioning
- Particulate Removal
- Wet Scrubbing
- Catalytic Tar Conversion
4 ) CFB or FFB (Fe) Olefins
- Sulfur Scrubbing o _>(C3-C1 D
-WGS : A
High T FTS Oligomerization
Isomerization
Hydrogenation
Gasoline

CFB: circulating fluid bed reactors (Synthol reactors)
FFB: fixed fluid bed reactors known as Sasol Advanced Synthol reactors
AN 2 LandnIzuaunNINantaanalltedn1sdAT R amasingy

Note from. Eduardo Falabella Souza-Aguiar, Sirlei Sebastiao Alves de Sousa, Fernando Barbosa de Oliveira, 2009.
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Note from. Design/Economics of a Once-Through Natural Gas Fischer-Tropsch Plant With Power Co-

Production, by Choi, G. N. Kramer, S. J. Tam, S. S. 2009, Retrieved from http://www.netl.doe.gov/

publications/proceedings/97/97cl/choi.pdf
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Note from. Coal Gasification& Fischer-Tropsch.

Indiana Center for Coal Technology Research by
Brian H. Bowen, Marty W. Irwin, 2006, The Energy

Center at Discovery Park, Purdue University
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Note from. Fischer Tropsch Catalyst Test on Coal-Derived Synthesis Gas. by Syntoleum, 2012, Retrieved

from http://www.syntroleum.com/pdf/White%20Paper%20Text%20Eastman.pdf
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Correlation of Mental Health, Working Environment and Work Ability
of Professional Nurses in Hospitals under Public Health Ministry,
Pathum Thani Province
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ANRIATY: N1IZUNINAR, AIWIAABNIUNITYINY, AINAINITOLUNITVNNNU, WETLIAITITN

Abstract

The purpose of this cross-sectional survey research was to study (1) the work ability of the
professional nurses (2) the correlation of personal factors, mental health, working environment and work
ability of the professional nurses (3) the factor which could predict the work ability of the professional

nurses in hospitals under Public health ministry (MOPH), Pathumthani province. The 252 samples were
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professional nurses in hospital under MOPH, Pathumthani province, aged 23-59 years by using simple
random sampling. The research tool used for collecting data was quesionare. Descriptive analysis was
used to analyze the data, as well as Chi square, the Pearson’s product moment correlation and Multiple
regression. The results showed that (1) the work ability showed 53.6% were at good level and 17.9%
were at very good level. (2) The factors correlated negatively overall. Eeach dimension with work ability
of the professional nurses was mental health. However, a positive relationship was found for working
environment overall and for each dimension included significantly, (p-value < .05). (3) The factors influencing
work ability were mental health status related to physical symptom problem, working environment related
to physical environment, working commitment, and team relationship. These factors could predict the

working ability of the sample with R°=29.1% (p-value < .001)

Keywords: mental health, working environment, work ability, professional nurse
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