3.1.5 Asuresieiv

01202211

01202218

01206221

wé‘nﬂ'15LLazmiﬁmmﬁugmmﬁmnswmﬁ 4(4-0-8)
(Basic Principles and Calculations in Chemical Engineering)
wé’ﬂmm“mmﬁugwmﬁmnﬁmﬂﬁmsﬁmﬁmaa
ﬁ’uUﬁﬁ%mLﬁﬁmsﬁmawﬁmuha‘lﬁﬁ’ﬁayaamamﬁamgaﬁ'gmﬂ Toyavne menmuas
‘ﬁ’a;gamaQmwwamaménmtﬁﬂsym@amaamaaswﬁmu AANIAATT War WA uly
amzlined wasmsvssgndlunseuoumside,
Introduction to chemical engineering  calculations,
material balance with and without chemical reactions, energy balances using
chemical and phase equilibrium data, physical property data, and thermodynamic

data, solving material and energy balance problems, unsteadystate material and
energy balances and applications in green process.

o o ] | o w
LR IR E R ITE T P PP

stoichiometry and

Msujuamsaeleuluaniuuaaydoy
(Momentum and Heat Transfer Operations)

?fﬁmﬂmam‘i‘mmlvauaxmsﬂwqﬂﬁ warmansvedlua Usingnisaivesnisivauay
Aun1siugILYeInIsiua mﬂwamawmiwmﬁmé’mﬁalﬂlﬁﬂuﬁaLLazmﬂwaLﬂuﬂsuma
gunsalvudswaslng Ul 3nsmsnnslng MIMAUUALNINIU dnn1sHUgIuNIS
deloumwseulas ms nsmw WaENTUHSE Lﬂ‘%'amantuﬁauﬂmu%’aul,muﬁaﬂm
T w3sauaniUdeumnndey MINTBI M3vszive m
neanmwaslva

3 (3-0-6)

INATNOU NTUYUINTBY wazans

Fluid statics and its applications; fluid dynamics; fluid flow phenomena and
basic equations of fluid flow; flow of incompressible fluids in pipelines and thin
layers; fluid transporting devices: fluid measuring devices; mixing
fundamental of heat transfer: conduction, convection, and radiation

heat exchangers; heat exchange equipment; filtration
centrifuge; fluidization.

and agitation:;
; double pipe
; evaporation; sedimentation;

rendunazadivszanddmsuians
(Applied Probability and Statistics for Engineers)
iseaTeuNNoy : 01417168

3(3-0-6)

I y ] 1 [~ 4 oo
ALy mmmmaLuLLasm’a‘mmmemumsmufﬂwﬂﬂ NNSUIANKIIRIN
QUEGHEPRITER MIveaifdwmiuligm msduiogrniluas

q03YR MTIATIYH
N130ANDY msfimsw:ﬁmmwsuiauuazmsﬂiz

gniafidfuszuugaamnssy
Probability, expected value and common probability distributions, sampling

distributions, statistical inference for one-and-two sample problems, regression

analysis, analysis of variance and their appplications to industrial system.
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01206322

01206341

01206451

MIAIVAUANIN 3(3-0-6)
(Quality Control)
JiFeaFeusntou | 01206221

L]

AeanmlunszuIuNIIRER N3AIVANALAININGERE LHUQTATUAN dUTTONINYBY
e T 1 lﬂl =5 SJ ar
NITUIUNT NITATIVADUNNAMNN A5TnFIBEg HAZLATDABINENTUTUUSI AN

Arnnssuaulilalalunisuas MIvsnuguAI Imnssunmunmuas NINTFIUAUN N
P w
MAgtos

u,mmmﬁmmaﬂmmwii’mmmwaﬁ%‘msmmuﬂmmw MIINUHULAZAIUAY

Quality concepts, evolution of quality control methods, quality planning
and control in production process, statistical quality control, control charts,
process capability, quality inspection, sampling, and quality improvement tools,

reliability engineering in manufacturing, quality assurance, quality engineering, and
related quality standards.

NM3finINISIIUMgRamnTIN 3(3-0-6)
(industrial Work Studly)
IiieaSuinney : 01206221

nanNIsYBITURBUA Ty mﬁmeﬁﬂwmum‘mﬁmiﬂaLLmuqﬁnﬂsmﬁm
NS Msivaunugiau-iniesdns mﬁmiwﬁmﬁmﬁauimquamﬂ iUl
wﬁ'ﬂﬂﬁﬂ%’wqamuu,a::aanqumﬁﬁnawuﬁauﬁaﬂﬂﬁﬂisqﬂﬁwé’nmwmﬂﬁ wdouli
WNEAN M muamsgIunsUf TR NM3FUU MENNISANT 1987 NsAnwIIAY
lunsuwasgudeyanarfugi msmande nsldingn wmsgulunsasessuuen
ws994le

Principles of elements of works, analysis of production process by using of
production process chart, flow process, man-machine chart, micro motion study,
SIMO chart, work improvement and Job design including applications of principles
of motion economy, standardization of works operations, work sampling, time
study principles, direct time study and elemental time data, determination of

allowance factor and the use of standard time in establishing various production-
based incentive schemes.

NOVANEYAAMNTTULALNILTENTTY 3(3-0-6)
(Industrial and Commercial Laws)

mmé’uﬁ'uﬁ'izijﬂgwmaLLasq‘s'ﬁﬂ ngmansiiisadesfunisuszney
AT LLazwm‘i%nisuﬁfaﬂsaummgwmakqmu NOMINEINNIUNTIE NYUUNY

= e ﬁ’ s - = ar L3
II9U NOVUIEAIUINGDU ﬂﬂ‘ﬁl]”lﬂmﬂ']ﬂUﬂW‘iNﬁ@LLﬁquﬁﬁﬁWUNﬂﬂﬂm‘ﬂﬁ}i‘]ﬂ’lﬁﬂ'ﬁ'ﬁ]
= a a a
Lag NQUINY inennuMsUsenavividwiaingsy
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01301111

01301112

01302131

01302132

The relationship between laws and business, the laws relating to industrial
and commercial operation: factory laws, hazard-material laws, labor laws,
environmental laws, laws of production and industrial product standards, and

laws relating to engineering profession.

mansidasiy 3(3-0-6)
(Introduction to Forestry)

mwnmmmwmmﬁisummLLawmmaam ninensliiuagnisinlyl wuadn
wuﬁ'm Tumsdamaninensuld msammﬁwwauﬁw Unasugia uasthguau nsly
Uselowdannun msussanduwusuazdsasuals NuARBLaznIRLIUlT n1suSuns
ningnsun Ll

Overview of natural resources and environment. Forest resources and
forestry. Basic concepts of forest resource management. Management of
protected areas, economic forest, and community forest. Forest utilization. Public
relations and extension for forest resources. Forest research and development.
Forest resource administration.

WUAMARNSNIAAUIY 1(0-3-2)
(Field Forestry)

MsANUGIRNAauTY 01301111 (Gurmandidesdy)

Field practices in 01301111 (Introduction to Forestry).

TAVINE 3(2-3-6)
(Dendrology)

ﬂwwwqwmammmnuammmwawaﬂmu M3nade NSTIUUN UaEAITTe Y
vialsl VneswgRoiiddayludsemalne Tadnmils wazridaUrlulszinelne

Botanical terminology related to morphology of trees. Nomenclature,
classification and identification of important economical forest trees in Thailand.
Forest biomes and forest types in Thailand.

INVINEINIAEUY 2(0-6-4)
(Field Dendrology)

JyideaSeumnney : 01302131

msinUfoRnAauLin 01302131 (3nvIne)
Field practices in 01302131 (Dendrology).
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01305111*

01305212*

01305213**

01305321**

Msdguuumadalugramnssuliuagnsyany 3(2-3-6)
(Technical Drawing in Wood and Paper Industries)

ndnnsldiasesilouay sgunsallfunvumaiinlugnamnssuliuaznseane
WNTFUUTIULUY 10 d T LUy NUTYUFUNIIAEN N1sanenmesln
N3N ﬂ'ﬁﬂ'm‘uﬂ‘Uﬁ']ﬂIHQ’WL‘UEJHLLUU ﬂ?UL‘UUUﬂWWWﬂ“ﬂBLiUﬁ ﬂ"ISL‘UEIU'iUWﬂ G'I'LJL‘UBU
Luunszurumands lugnamnsnliaensemuuasUsunauuioumuy.

Principles of tools and equipment in technical drawing of wood and paper
industries, drawing standard, drawing scale, geometric drawing, orthographic
projection, drawing dimension, pictorial drawing, section view drawing, process
drawing in wood and paper industries, and drawing softwares,

walladndnsneiliiaznsymudody 3(3-0-6)
(Introduction to Wood and Paper Products Technology)
m's'uﬂ.nmm maam‘wammamnmmwlﬂmﬂmﬁmu uvaarUSuIuYe9
QAU au‘umwumwmauumualmumLau’la ﬂ‘.j111‘3W1Jﬁ1u'[uﬂ’IﬁLL‘U'ﬁUhJLUENGm
ﬂ’JWﬁJQ‘r’I’ﬂUEﬂﬁanmﬁﬂﬂﬂ‘ﬁu‘lﬂ WWalaTNITAY
Consumption and production capacity of products using wood based raw
materials. Sources and quantity of raw materials, basic properties of wood and

fiber, fundamental knowl ledge for primary wood processing, general knowledge for
wood, pulp and paper industries.

mednauaznsigaylsl 3(2-3-6)
(Anatomy and Identification of Wood)
mM3Rsgiulaveldiudulasiwaduosionlyidely anwaglasvaiaegrmeny
youiloldf anwauzlassaivedandenveslluuaunarlsluning MInsIRgIllime
WU
Growth of tree and woody plant cells, gross structure of wood, minute
structure of softwoods and hardwoods, use of hand lens for wood identity.

auUAvyneN@nduaalsl 3(2-3-6)
(Physical Properties of Wood)
%wﬁﬁmﬁwmdau 01420112

auumwumwadmalu ﬁmuwaa‘lumﬂmnum's'}mu ANTDU Larlniinag

maaumawmlwa mufeunaslovhluidely AMUENTUSSEINaTReNEnd fy
aulAdueg waranwaylassamoisls

* Frulaluy
ML ITHNTEN
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Basic property of wood concern the moisture, heat, electricity, the flow of
fluids, heat and water vapor of wood. The relationship among the physical
property and other properties include the wood structure.

01305322 auvidenavosls 3(2-3-6)

(Mechanical Properties of Wood)
FniireuSeunneu - 01420112

wafinssudanaveslsd Yadesine Aiflwansevuseninuudussvesls 53005
nnsgnilunisvaasuani@ideng mnuduituguuasaduld el

Mechanical behavior of wood, factors affecting the strength of wood,
standard method of mechanical property test, the basic stress and working stress
of wood.

01305351 msvilslwarnsldusylevindnuatils 3(3-0-6)
(Harvesting and Utilization of Forest Products)
wannIswazisnis lunisvinlel nMswUsgulal n‘:‘imﬁmmammm LLa*"ﬂ'nm
LUENmuLnmrmqmamnssuﬁ"lﬂﬂmammamlmﬂmmnmu
Principle and methods in harvesting, wood processing, productions and
basic knowledge concerning industry using forest products for raw materials.

01305352% m1sponLuuLaENISNanLATaSauls 3(2-3-6)
(Design and Manufacturing of Wood Furniture)
wanma‘aanu‘uusﬂi'\d ﬂ’1'ﬂ‘ﬁﬁ’luLLa"ﬂ'}']MLL‘&IQLLN?JENLﬂS@GLSEJu ﬂTiL‘UEJu
wuulpssadandendou Usy LﬂVI‘?.I'ENLﬂiENL'iE]UhJ Tannldnanndoudou iniosdnsuay
NIEVIUNISHAR N159BNLUULAS SN ﬂ'S»‘LJ’JUﬂ’]'iHﬂNLLauﬂ’]‘iﬂ'}JUﬂuﬂmﬂ’lW
Principles of esthetic, functional and strength of furniture, drawing of

fumniture structures, types of wood furniture, materials for furniture manufacturing,
manufacturing processes and machines, design of furniture, manufacturing process
and quality control.

01305353 mMsumanslugnamnssulsf 3(3-0-6)
(Ergonomics in Wood Industries)
Jgymmaiunisemanilugnamnssuld 33nsansedudedulsey
gramnIsu guowndelulssnugaamnssulyl ssuuszursenalulsey NEREGE
anundsslunsviay

M TN
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Ergonomic problems in wood industries, reduction method of noise in

manufacture, factory health care in wood manufacture, ventilation system in
manufacture, accident and risk in working.

01305361 msidonanInuarnsdosiundnsomils 3(2-3-6)

(Wood Products Deterioration and Preservation)
JniineaSeunneu - 01305213

amgnisdenanimvewdntwelld nsideuaninvosndnfusildsy
iosnanides WHASUATINGEY AU YDals) ﬂTlILIEJ']N"IEJ‘LUH']‘EE]'IUJ’]EJ’]‘UEN‘M
shenfilflunmstiostuinuuiols nIsdslumsuiuusnumumuredliuasndn foei
L msufuRaueuhenlst WmInseUaensuseguAMLaYAIAdDY

Cause of wood products deterioration, deterioration of wood products
by fungi, insects and marine organisms, durability of wood, treatability of wood,
wood preservatives, various processes for improving durability of wood and

wood products, practical wood preservation, measures for health safety and
environment.

01305362* MsuUszunazanuasldifeimdasing 3(2-3-6)

(Wood Machining Processes)

vanmsuUsguleuazgramnssunisuusguld nﬁuﬂai’:ﬂﬁwsgﬂ L)
msldauesesdnsnasulsl msliuazmsquainesoudsyulsf Msesiugufvmuns
UjuRu

Principle of log processing and industrial wood processing, lumber
grading, theory of wood machine working, the use and maintenance of wood
processing machines, accident protection during operation.

01305363* walulagnsoulsl
(Wood Drying Technology)
IwiideaFeusnney | 01305351
auﬂ'ﬁ%aﬂﬂﬁ%‘lumiﬁaa%aﬁ‘m W aruduiusseninldfuvonnar nsw
USinaumnudu mavedn usenudy smilaneg  wdnnsvilwlduis msilanazevls)
gunsaliasmsvhaweamey msweuls! fns Anvuenaniui

3(2-3-6)

Wood properties in general contruction, the reationship between the
wood and the fluid. Determining of moisture, shrinkage, stresses and degradation

of timber. Principle of wood drying, wood seasoning, instrument and kiln drying,
drying schedule. Field trip required.

* Jyiuye
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01305391 ** ixLﬁauf‘J%’%ﬁaﬁumumﬁﬂmﬂnﬁmimzmmiu‘[aﬁmﬂﬂ 3(3-0-6)
(Basuc Research Methods in Wood Science and Technology)
AiidosSeunnou: 01422111
'vsanu,a.ﬁwwamamﬁna-mmwmmamua:mmin‘[aamﬂu Auatyui Ans
’J’I\‘z‘i‘dﬂ’]'i'l"w ﬂ’l‘imﬂmﬂﬂ‘iumﬂLLE!"E?JJJJW%']‘U. ﬂ’?'iLﬂUS’QUi?N‘UEJJdﬁ ﬂ’]‘iﬁ'i’lx‘.lLLUUdﬂUﬂ’]lJ
n133LASTY wmm’m*uaua ﬂ']ﬂﬂﬂﬂmﬁ’]ﬂ'ﬂjﬂ’li?"ﬂﬂ ﬂ']'jL‘UEJu‘i"IEN’mLLﬂ”ﬂ’IiLHUB
NaI1UIY
Principles and methods in wood science and technology research,
identification of research problems, formulation of research objectives and
hypotheses, collection of data, construction of questionnaire, data analysis and
interpretation, application of statistics for research, report writing and presentation.

01305392* msEnausugmamnssulsl 3
(Practice in Wood Industries)
nsRnalulssugeamnssulsl

Practice in wood industries.

| 01305423* Jmnssulassaialiionsoy | 3(2-3-6)
(Structural Engineering of Tropical Wood )

| ToifesFeusnnioy : 01305322

! vwanm'swumuLuaamu‘lums‘usuaﬂquwguﬁ’sniﬁuiﬂiaaﬁwa Lwa’l‘iﬂumi
| '}lLﬂ‘i']“MLLawaaﬂLLUUIﬂ'NﬁS’NmmJJL‘IJG]?E]‘HL'U‘L!’Jﬁ(f‘l N130BNLUUAIURNNE WoTuusesn
i LLiam WS90 NSDRNLULYDR nsesnuuueImIliviindeg weluladnisldlsiuseiy
| \onsrieadns

| Basic principles in the structural engineering theories application for the
| analysis and the design of structures built with tropical wood, various design
‘ serve the compression, tension, bending, the joint design, simple building design
‘ include technology in employing glued-laminated lumber for construction.
|
|
|

01305424* Fmnssulassasrelionsou I 3(2-3-6)
(Structural Engineering of Tropical Wood I1)
| Jniidisadeusnno : 01305423
| nMsUsgyningufiaanssulaseadne weldlunishinsnsiuasesnuuy
Iﬁﬁaﬁﬁaﬁ"lﬁ’luwm'ﬁaumu'aammaﬂwmveﬁwau lassaiuiuun Tassadaudonuns
‘ arnulil inSeudeu qunsalfiwn  gunsoliitensvudsingn wazlnseadelsidug

‘ o f‘mﬂ%’uﬂ;q
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01305425*

01305441

01305442

Applications of structural-engineering theories to the analysis and design
of some complicated structures built with tropical woods, such as plate

structures, shell structures, timber bridges, structures in packaging and materials
handling, and furniture design.

guvnamanslugramnssulivaznsyany 3(3-0-6)
(Thermodynamics in Wood and Paper Industries)
Tiieuiountion : 01420111

WAL ITURMErmanuas oy AUNINAY anTRvesansuTavduay
fwgannad ngdendesgummanmans ﬂ;]%’aﬁaawmqmwwamam%ﬁ’g%’nwaamﬂuﬁ
MsmemAiouLasnsIdsuIUNS oy nsdoundulduasnislavsylom
'Lﬁ’i’gi’ﬂsmmgmﬁ'}ﬁammfﬂ.‘uqmmms-miﬁuaznﬁsmw

Thermodynamic concepts and definitions, energy equations, properties
of pure substances and ideal gas. First law of thermodynamics, second law of
thermodynamics, Carnot cycle, basic heat transfer and energy conversion,

reversibility and availability, air standard power cyclesin wood and paper
industries.

ﬂﬁﬁ’ﬂm'm,a::ﬂ’wﬂmqmmw’[uqmmwnﬁmﬁmﬁmﬂﬁ 3(3-0-6)
(Management and Quality Control in Wood Products Industries)
Iieuieuanron : 01422111

nuinsdamisuazmsUsvyndfunan sl mMyleseitymissuunisuan
MstNUsEavEnmnsHaR WAENITUIUNIMIUANAMINW

Management theory and it application in wood products, problem

analysis of production system, increasing efficiency of production line, and
quality control processes.

wuuTaeIns s sgUlsy 3(3-0-6)
(Wood Processing Models)
ms’h’fﬂauﬁqmas’ﬁnmmmLﬂuiﬂlﬁ’[umw%‘w@aLLazmﬁ'auLLUamsm‘ﬁ%"Lu
m3udn Wneddeds TgAu manm msvuds wasusay
Application of digijtal computers to analysis of feasibility judgements in
industrial - development with reference to raw material supply, markets,
transportation, and labor supply.

* J9 Ul
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01305443 ﬂWiaﬁﬂ%uﬁnﬁum‘i’[w'i'}'i’{])ﬂﬂ’]'iwﬁﬁl 3(3-0-6)

(Operations Research in Production Management)
AiiFeassuinniou : 01417168

msﬂssqnﬁﬂﬁiﬁ’aﬂzusi'wLﬁmfau"tunﬁ’nmwunﬁwﬁm NMIMMuANIULEaEAISAY
Wanlugeamnssuldl uavndnsnsildliduosiusenay

Application of operations research in production planning, scheduling
and inventory control in wood using industries.

01305446  n1smatmuEmS ety 3(3-0-6)
(Wood Products Marketing)

mFugIuTBINSRAN MSUIMTMINAN warmMsnanndEnsaeils Uy
WIBUUIANARYEINITUSMSNISRAN NagNsN1IAaIn andunismaandnsiueils nns
Wemsnan Weuedunanioug MIINHULAZNTANAZLY

Basic knowledge of marketing, marketing management and wood
products marketing, philosophy or idealogy of marketing management, marketing
strategies, wood market institution, marketing research, policy of the products,
planning and forecasting.

01305464*  mMseonUUULALANUAIRINTALS 3(2-3-6)
(Wood Design and Finishing)

vann1seenuuUNAnAnsigmamnssuliasnsae auusinaainasidndves
ansauRaminlyl ﬂ'mJ3%’%am's’l°z’fmm'mﬁwﬁﬂﬁuazwﬁmﬁmﬂﬁﬁu61 fn1sAnwuen
anuf

Design principles of wood and paper products industry. Chemical and
physical properties of coating materials, processing in coating of wood and wood-
based products. Field trip required.

01305471% welulagmsudnlisn Tseiy waznnuin1sdnin 3(2-3-6)
(Manufacturing Technology of Plywood, Laminated Wood and Theory of Adhesion)
JiiFoussunney : 01305322
’mﬁs'faeﬁ'aumdaw‘%m‘%’auw%’auﬁu: 01403221

Quinsdnfauuuresnig HaNTEMUINNISERRauUuS U oI nauBuay
arUsznavveuialiuasdun ANATIBINTY MsvadevauAnT dmiugmamnssuls!
uazdug mendaliiune Wi Tusey uagndnnueidueg

* Jyiulye
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01305472**

01305473**

01305496

The adhesion theory of adhesive, effect of adhesion due to the
property and component of the wood, quality of adhesive, investigation of
adhesives for wood industry and others, manufacture of veneer, plywood,
laminated wood and related products.

welulafnsudaududulsisauasusilelsisa 3(2-3-6)
(Manufacture of Particleboard and Fiberboard Technology)

msuunvinvesuiuiulidauasuiilolisn  wlauasdnvurvasingruiild
n3su3slumsndn wissdnsnauazdilssnulunisnde autPuaznsldusslovidnanfos!
NIV Wazdn MY warnszatedum mmﬁ']ﬁzwa&qmawmmmﬁmMuﬁulﬁﬁmaz
uwiulelidn luduasvghawasmaoyinumineanstnled fnsdnvienanui

Classification of particleboards and fiberboards,types, properties and
characteristics of raw materials, manufacturing processes production machinery
and plant layouts, product properties and uses, its sale and distribution,the
importance of this industry from standpoints of economy and forest resource
conservation. Field trip required.

waluladnsudsgundanuanls 3(2-3-6)
(Energy Conversion Technology from Wood)

aoun1sallindeanuy wasumaden undwesdianuddiiddyuaznisld
Ustlowd gauvmamanszaantsulsgundsnuanll lnedsindnanadeunarisiuead
nsuandeumdudeannlsl

World energy situation, alternative energy, source of biomaterial including
important wood and its utilization, thermodynamics for energy conversion from
wood by thermochemical and biochemical methods, solid fuel production from
wood.

Soaamemadnemaniuasimalulagmals 1-3
(Selected Topics in Wood Science and Technology)
Sosawgmeinemansuavimaluladvnicldl Wdedesddeuluudaznin
N13ANY
Selected topics in wood science and technology at the bachelor’s
degree level. Topics are subject to change each semester.

** Jrniudp
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01305497  &uuw

(Seminar)

nmathiauslassnudnivemanduasmniulainls Tusgiud3gyges

Presentation of wood science and technology project at the bachelor’s
degree level,

01305498  Ugyminiiery
(Special Problems)

13

=f 1y L =3 « =1 L s = =
MIANWIAUAIIMN @ Ineremansuasimaluladvigls STAVUIYYIN3 uay
WeuBeuSsadeuduroy

Study and research in wood science and technology at the bachelor’s
degree level and compiled into a written report.

01305499** Iﬂswuﬁm’:wmmami‘uasmﬂ‘[ﬂaﬁmdm
(Wood Science and Technology Project)
IMRBUTUUNINEY - 01305391

3(0-9-5)

lassauiihaulagusieg VOIYIVWNUIME AR uazinalulaynsly
Project of interest in various fields of wood science and technology.

01306211  wanwalulagiuTasl
(Principles of Silviculture Technology)

denuuasAnnIng Aawndenvosuaysuls MsmUnYlusuautand nns
Wulauas nandnvonuagsiull seuuutan wagnsussyndinealulagiuiay

3(3-0-6)

Definition and terminology, environment of forests and trees, classification
of forests in silviculture, growth and productivity of forests and trees, si
systems and application of silviculture technology.

lvicultural

01310231** |pflveaials
(Wood Chemistry)
TssuuNIney : 01403221

3(2-3-6)

Fiauarminszaremvasesdusnouailluiely lPssasauazausinaag
vousaglaa elllwaglaa Andu uazansunsn nsliasiafinnlflugramnssuillaly
Duimgdiv

Type and distribution of chemical compositions in wood, structure and
chemical properties of cellulose, hemicellulose, lignin and extractives, utilization
of wood chemical compositions in wood-based industry.

* v iulys
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01310321* auU@viemen TN EJ\?ILE?UIEJLQE]LLE‘I%H?S@ i 3(3-0-6)

(Physical Properties of Pulp Fibers and Paper)
TAiReuSeunnou: 01305212

aiUsznauUArA LTS gYaINTEATY eiulouasiuseseninudule
i & v 1 w wa
Unnueuiuuazaunwngesdulefouas n3zaw 1AssadeveInseay autinig
MEANYDINTEAY wazviruauTRveInsLay

Fundamental components and strength of paper, fibers and interfiber
bonds, moisture content and dimensional stability of pulp fibers and paper, paper
structure, physical properties of Paper, optical properties of paper.

01310334** |AiNSNANNSE A 3(2-3-6)
(Papermaking Chemistry)

Jd S EL o Y: 01310231

vanfiugiuaiinisudnnseany inilnoaasys awmﬁﬁ’bﬁ'ﬂ%’uﬁqaﬂmauﬁ'ﬁma
N1ENINATEAY mnaﬁﬁis&'ﬂ%’uﬂmmauﬁﬁmw:JLL%@Lstmﬂsmw a1siAdlivia 1
AsEVIUMISHANNSEAwilladesaw wmatansUszyndldarsiailunszuiunisunds
gAY, Mavadeumaiall, Mivaaounuantinsyay

Fundamental of papermaking chemistry, colloid chemistry, chemicals for
improving  physical properties of paper, chemicals for improving = strength
properties of paper, chemicals for stabilizing papermaking process, chemical

application techniques in papermaking process, chemical testing, and paper
testing.

01310341 waluladnsuanuazeniie 3(2-3-6)

(Pulping and Bleaching Technology)
Tideadeunneu: 01310231

viaveude audiveudouarmsldusslony Nsinseningiu vannswdade
nauazifowndl wdnnisweniie nshansiadnduinldlmilulssnundnde dnsdnun
uenan L

Types of pulps, pulp properties and their applications, preparation of
raw materials, principles of mechanical and chemical pulping, principles of pulp
bleaching, and chemical recovery in pulp mill. Field trip required.

** Jyiudye
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01310342* wmaluladmsuannsyany 3(2-3-6)

(Papermaking Technology)

Afidouseumnnou: 01305212
Togauiidudulovasbidudulofonsudnnsyans nsiwientinde ndn
NUSIUMSHARNTEATY Lﬂ?mi’ﬂwé‘mmxmwuaszhuﬂssﬂau NS TUNUATNARBUUNY
%uﬁqa&hqﬁﬁwﬁwﬂa’iuﬁmﬂﬁﬁﬁms finsfnyenaniud

Fibrous and non-fibrous raw materials for papermaking, stock
preparation, papermaking fundamental, papermaking machine and components,
handsheet making and testing in laboratory. Field trip required.

01310343** aluladmssladanseny 3(2-3-6)

(Paper Recycling Technology)
TniFeaSeusnno: 01310342

ué’nﬁugm’lum:munWiﬁmﬁanizmw NSEUNNITNSEIELTD NTEUIUNITY
AmareInde nssuIunIRaLendule NIgVIUNMSMIaniin arsadlnldmsanin
NsUIUNMIHENITD nMsvaaeuAmaNTRde

Fundamentals of paper recycling process, pulp disintegration process,
pulp cleaning process, fiber fractionation process, deinking process, deinking
chemicals, pulp bleaching process, and pulp testing.

01310391% szieusIFeRugrumaneluladidonasnszons 3(3-0-6)
(Basic Research Methods in Pulp and Paper Technology)
IiiFenseumnew: 01422111uae/39 01310341 w3p 01310342
nanuazsuleuisnsidonanaluladidouasnseane nMsivuatgyn ang
INFUNMSITY m'sﬁq*ﬁ’mqﬂwmﬁumamﬁgm mMsiusvsandeya msasauuvasunu
M3hnTwiasiiniudoya nsléadfdmiunisise nsiEousisey LaENISIAUD
NAN1TIVY
Principles and research methods in pulp and paper technology,
identification of research problems, formulation of research objectives and
hypothesis, collection of data, construction of questionnaire, data analysis and

interpretation, application of statistics for research, report writing and
presentation.

01310392 msinaulugramnssudeuaznseaiy 3
(Practice in Pulp and Paper Industries)
TiideaSeusnnow: 01310341 uag 01310342
Annululssnugravnssubeuaznszeny vise gaamNssuiALIfas
Practice in pulp and paper industries or related industries.

* Aiuuy

52



01310432 wluladgpamnssuieaglasants 3(3-0-6)
(Industrial Technology of Wood Cellulose)
JuiideaFounnrou: 01310341
nsudeuazautBvenioavaiy nasvIumMIulsgueaglaauasnsldusslowy
fims@nwuenaguii
Production and properties of dissolving pulp, cellulose modifying
processes and utilizations. Field trip required.

01310433 wiAlulagniswamunluiwaglas 3(3-0-6)

(Nanocellulose Production Technology)
TfisieaSeunou: 01310231

usuasSnaingavivaglaa msm%‘aw&ag‘[aaﬁw%’umwﬁmuﬂumaqiaa
nMsnsenuluisaglaalngisng nMsnseanluaglaalasnislelasladdonse ns
wisnuluigaglaalasniseandiadiy mM3iawlanmaaivesnluwaglaa lnssaduas
auvhvesuluenglaa maliusslevivonnluwaglaa

Sources and quantity of cellulose materials, preparation of cellulose for
nanocellulose production, preparation of nanocellulose by mechanical process,
Preparation of nanocellulose by acid hydrolysis, preparation of nanocellulose by
oxidation, chemical modification of nanocellulose, structure and properties of

nanocellulose, utilization of nanocellulose.

01310444* m'%iaﬁﬂimé‘mﬂ‘smwu,asmﬁmuammﬁumém 3(2-3-6)
(Paper Machines and Operation Controls)
Tniideaseunnniou: 01310342
a"mﬂsxnawaaLﬂ%'aq%’nmﬁmﬂ':sm'119’1uﬁauﬂ'ﬁ‘zfugULLcJun'sxmw n3nAIan
99NAINNTLAY NITOUL WazNITidsay nm’%‘lmﬁum?m'{fﬂswé‘mnismwazms
UANNSIAUASEs TnsAnwuenaguit
Components of paper machines in web forming section, wet pressing
section, drying section and reeling section, start up and operation control of paper
machines. Field trip required.

01310451 mﬂT.uT.a?Jm'smﬁaumLLazLLU53Unismﬁw 3(2-3-6)
(Paper Coating and Converting Technology)
TiifeaFousreu: 01310342
Pmilauazingnssuavestangiadeu NITAWEIU @158 fdn arsiiiuuss
\3esiauaznszuIunis gnsuaznisiiemienadey nsey N15UTUUEIEIN
NIEVIUNMTUUTFUNTEMBILaLNSE BT MInaRusIieinszawuts fnsfnwiuen
a0l

* JoUsuuse
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Viscosity rheology of coating material, basepaper, pigments, binders,
additives, equipment and process, coating color

formulation and preparation,
drying, surface improvement, paper

and paperboard converting  process,
paperboard container manufacturing. Field trip required.

01310461* waluladnisiurnseany
(Paper Printing Technology)
AR RTUIINIY: 01310342

3(2-3-6)

AN FAUF LU SR AU ITUE nsRu audRvenseany
‘d = = Y L3 = H’
oM uagviindiand. fAnwgauuenanud

Principles of printings, color theory, contact and non-contact printing,

optical imaging, printing ink, paper for printing, testing paper and paperboard for
printing. Field trip required.

01310471 ma‘[u‘[aEl'%'m'rwLﬁaaﬁu’(,um‘:wﬁmﬁ'auaxnszm‘w 3(3-0-6)

(Introduction to Biotechnology in Pulp and Paper Manufacturing)
IiideaSeusnneu: 01305212

&' =l o ar 1 ] s
mugmaluladfinmdmsugramnssudouaznszee NstoaaIsvoINly

\wad ms‘l*ﬁ’qﬁuw‘%éuamu‘l«aﬂﬁm%’um'smuquﬁw nMsueniauazrenielnesdann
m5ﬂ1ﬁ'®ﬁ1tﬁmmsm‘suﬂs’iﬁmﬁé’uimﬁaqﬁ

Basic biotechnology for Pulp and paper industry, cell wall degradation,

application of microorganisms and enzymes for pitch control, biopulping,

biobleaching, wastewater treatment and secondary fiber recycle.

01310472 nmamuRuanzuaivlugramnssubeuaznsyany

3(2-3-6)
(Pollution Control in Pulp and Paper Industries)
Tniidoassunday: 01305212
vde msﬁnﬂmﬁwﬁauazﬁmﬁ'um’ﬁ nMsUdeeiig NITUANYNDINA

- ‘J
VINNTHARNLEDNTEAY

MImuaunMsUassemanlssundndeuasnsvay &
nMsfnyIuenaniuf

Wastewater, wastewater
pollution from wood pulping,
trip required.

treatment and reuse, effluent disposal, air
air emission control from pulp and paper mill. Field

i 3%1U%’uﬂ§q
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01310481 mi'i’mu,a:irmmuaaﬂuqmammmﬁauasnssmw 3(3-0-6)
(Measuements and Controls in Pulp and Paper Industry)

3%1ﬁﬁaan§aumdau; 01310341 waz 01310342

s

mMsialugeamnssuibouasnyzniy SEUUMIVANIUEIL StuuAIuANdugs
a o = - =
n’mmuqu’[umzmumswamwaLtasﬂixmumwamn‘szmw fimsAnwuenanuil
Measurements in pulp and paper industry, basic control systems,

advanced control systems, controls in pulping and papermaking processes. Field
trip required.

01310482 mmg'mm‘smaauﬁlauaznszﬂw
(Pulp and Paper Testing Standard)
IidenSuuINnoy: 01310342

3(2-3-6)

Wnsgrudiltlunismaaeulugnaivnssubouasnzae neladauay

a4 o« o = ]
\svapvedey wnsgwlaeale warwiuflunsagauiie NIEMY  NTEABUY Uay
= | =
NITMWNYY W nsgudue lunisvnasy

Standard testing methods in pulp and paper industry, instrumentation
and testing devices, ISO and TAPP standard methods for testing pulp, paper,
paperboard, tissue. Other standard testing.

01310483** ms%’mmﬁmmﬁm@iauaznﬁzmw 3(3-0-6)
(Pulp and Paper Production Management)

f‘mﬁﬁm’%’aumn’au: 01305212

m‘nNu,wum's*{i'ﬂﬁauaxnﬁi’ﬂmﬂimufiaLLaxn‘ssmw MIINNISHARTouet
NILVIUMS WAU AU AUAM n1siiu waznisnans fimsfnwuenaniud

Planning for establishment and Management of pulp and paper mills,
Management of products, processes, raw materials, manpowers, quality, finance
and marketing. Field trip required.

01310496  \Sevuawzmadouaznszany 1-3

(Selected Topics in Pulp and Paper)

< LY = w W oo = l
LamzmaLaaLLa:mmwTuimwﬁmurmm mvalsesldsuliusasnin
ASANY

Selected topics in pulp and paper at the bachelor’s degree level, topics
changed in each semester.

* Fyulalvy
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01310497

01310498

01310499

01349390

Auuun 1
(Seminar)
msﬂmuaiﬁsmumahiaStﬁatLasnsxmw‘lmsﬁw%zymjm%'
Presentation of pulp and paper technology project at the bachelor’s
degree level.

Uy iy 1-3
(Special Problems)

ﬂ']'a‘ﬁnmﬁmi’mwmm“[uiaﬁnﬁaLtasﬂswnmzﬁuﬂ%mvfmm%' uazispuSsuTay
Wuseau

Study and research in pulp and paper technology at the bachelor’s
degree level and compile into written report.

lassualuladidouasnszny 3(0-9-5)
(Pulp and Paper Technology Project)
Tiideadeumnniou: 01310391
‘[mammﬁ'a'grT*um'iﬁ’uﬂ*ﬁ’ﬂLLazmﬁ'mau'LuQc—amwnﬁmﬁauazﬂwmw way
Qmﬁ'mnﬁuﬂﬁﬁauazmxmmﬂu’fmqﬁu Imsiauenaulasfeuseay
Projects assigned to students for investigating and solving problems in
pulp and paper industry including the industry using pulp and paper as a raw
material. Report and presentation required.

nsesENAUNSananRaAnw 1(1-0-2)
(Cooperative Education Preparation)

MANNT UIAALAENTEUIUNSYDIANA IR suiloutateduilifisados GRRHE
ﬁuﬁwu wazmealalunsaiasauedn mmﬁ'ﬁugmlum‘sﬂﬁu”ﬁmu m'sﬁiammawqw
quius  nisWauiyadnam BUUMIUIMISAuAmluaauUsEnouns naianis
Uauensifsy sreeu

Principles, concepts and processes of cooperative education. Related rules
and regulations. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.
Personality  development. Quality  management system in  workplace.
Presentations techniques. Report writing.
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01349490

01403111

01403112

01403221

avnafing 6
(Cooperative Education)

MsUuAnulusnsuzminamudang malaseuildTuieumng sasnauns
WVNIIEULATNITYNELE

On the job training as a temporary employee according to the assigned
project including report writing and presentation.

wivily 4(4-0-8)
(General Chemistry)

pzAouuarlnsIaiBYmaN syuURToaRn Wussiadl Uffsenad  uwia veaman
Vol azany quyNamans tauNamandias dugawnil Bianinsladuagnisunnsi
uleseu nsauariva augavadlossy wnillwih

Atoms and atomic structures, periodic system, chemical bonds, chemical
reactions, gases, liquids, solids, solutions, thermodynamics, chemical kinetics,
chemical equilibria, electrolytes and their ionization, acids and bases, ionic
equilibria, electrochemistry.

wilinluniaUfiinng 1(0-3-2)
(Laboratory in General Chemistry)
JniidesSeunnio : 01403111 VBl BuNSauiy

UURnsdmivin 01403111 (wilvily)

Laboratory work for 01403111 (General Chemistry).

\PIBUNTE 4(4-0-8)

(Oreanic Chemistry)
Tniisaeunnion : 01403111 wip 01403115 e 01403117

nauimunisunie NITUUNYTEAVYBIaTSUSENDUBUNLE Uiiseuaiiuay
nalnvesisen awmeslawnd] wilvesansusduninlalasmsueu usadaislas welsuudn
lelnsansuau msm‘iﬂmﬁ%’mam’ﬁ‘dﬁznauﬁuw%fﬁﬂaﬁ%'maﬁmﬂma‘lnﬂ aulfuay
Ujise1ves ueanosed Sines asussneufiuea weadler &lay NINBUN3E ayusnsm
vy Laﬁuuazmsﬂ‘s:nauiu‘[mmuﬁuf] dfn A1sluleinse nsneedily TUsi uaznse
1nasn

Theories in organic chemistry, classification of organic compounds, chemical
reactions and mechanisms, stereochemistry, chemistry of aliphatic hydrocarbons,
alkyl halides, aromatic hydrocarbons, structural determination of organic
compounds by spectroscopic methods, properties and reactions of alcohols,
ethers, phenolic compounds, aldehydes, ketones, carboxylic acids, derivatives of
carboxylic acids, amines and other nitrogen compounds, lipids, carbohydrates,
amino acids, proteins and nucleic acids.
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01403222

01403455

01417167

01417168

01420111

WwTBunidnmufuRng 1(0-3-2)
(Laboratory in Organic Chemistry)
TifenSuunon : 01403221 wiaBsunanty

UURNsdmiuTn 01403221 (efiBunds)

Laboratory work for 01403221 (Organic Chemistry),

inilAsuinden 3(3-0-6)
(Environmental Chemistry)
Tiideaeunron : 01403221 v 01403224

GETHRHE LR RTPEE SITIENE AT I R AgaInAmEsuaridy nas
LUSauLLUmmaLﬂiﬂuﬁaLL'amé’aﬁMﬁ@m"unﬁ@ms:ushaq MAUNYAT NNEAAMNTIN Uay
NNEIPYBINY e

Quality of environment and factors affecting it, air and water pollution,
chemical changes in environment as affected by agricultural, industrial and social
activities.

AdlnFEaRSImNgsY | 3(3-0-6)
(Engineering Mathematics )
dlnuazausaifioswosieidy ayusuarMTUSZYNG AnBeoyius Usiuduay
MUssgnd seuuiindets Uiwuslinsauuy dfunazoynsu mIgUlsiBndnmans
Limits and continuity of functions, derivatives and applications, differentials,
integration and applications, polar coordinates, Improper integrals, sequences and
series, mathematical induction.

ALAFANSIAINTSH || 3(3-0-6)
(Engineering Mathematics ||)
Imiireassunnoy - 01417167

LNMBSUAZITUAMNAT LTSIy uPaRAavaINInTuUnatafILYS uARARAYDY
Wenduierduaannes

Vector and solid analytic geometry, calculus of multivariables functions,

calculus of vector - valued functions.

Wandvily | 3(3-0-6)
(General Physics 1)
naraninsedeuiuue et Ay narmanivesiva QUUVNAFIARNS
Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.
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01420112

01420113

01420114

01422111

Wandvlu |l
(General Physics 11 )
AAFeasEumney : 01420111

3(3-0-6)

Iihusinén aduwlwénlnsi ﬁ'ﬂumam%ﬂﬁnéqﬂhﬂmﬁmﬁu uay daedusnand

Electromagnetism, electromagnetic waves, optics, introduction to modern
physics and nuclear physics.

UURMSHEN |
(Laboratory in Physics 1)
Aiifeaduintou - 01420111 VsaIsBUNSauiu wie
01420117 u3aissunsouriu
UURMsdmsuian Wdndsily | v3eRandug |
Laboratory for General Physics | or Basic Physics 1.

1(0-3-2)

UJURNWENS ||
(Laboratory in Physics II)
TniideaFountou : 01420113 uay 01420112 v3nieuniauiu vie
01420118 w3isBunSaufiy
URURNsdmsuIv Wandvialy i v3eRANdRug I I
Laboratory for General Physics Il or Basic Physics |I.

1(0-3-2)

nanas 3(3-0-6)
(Principles of Statistics)

WIAANAEIRUI AR Fasuedt MinAINa1s Mianisnszeany fuds
amtavm‘uwmmmm‘tiwvl,ﬂwmﬁmﬂiﬁn NISUANUIINIUIN MTUINWIITI%a ANg
WINUAIUNG NISUINUIINIDENS ddR sy A mSuUsEIINSREILaTaeeUsEuIns NS
Angsidoyannud ns3insey AULUIUTIULUUMAAET MSIATIEY N1sanaasLds
LauLLUUQ"IEJ

Concept of statistics, measures of relative standing, measures of center,
measures of dispersion, random variables and their probability distributions,

binomial distribution, Poisson distribution, normal distribution, sampling

distribution,  statistical inference for one and two populations, analysis of

frequency data, one-way analysis of variance, simple linear regression analysis.
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01422311

MiaammuLLa:mﬁLmi'}vﬁmsmaaq@wmnﬁ 3(3-0-6)
(Applled Experimental Design and Analysis)
wmmmlﬁaumnau 01422111

WUIAANITDRNUUUAITVIAADY m'saamwummmﬁaowuﬁm ﬂ’]‘ELU'SEJULWEJUWW
N1INTIVADUAILUY ﬂﬁl.tﬂﬁﬂ‘ﬂ@llﬂ NISNAABILULLNNVDLS A WUl Uugauly n13
WnswinsonnesuazanduRLg MIAATIVAMULUTUTIUT MsUsegns gowsuag
AonmeslunsTnsesideyanismaans

Concepts of experimental design, basic experimental designs, multiple
comparisons, model checking, data transformation, factorial experiments, nested
design, regression and correlation analysis, analysis of covariance, application of

computer software in experimental data analysis.

60




