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3.1.6.1 sneRT M Tlusiai T rainangns

wmalulatiutlsgilannsud 3(3-0-6)
(Novel Food Process Technology)
NM9UsEyNANANNIINIINEIANARATIAIAINITN AR TTUgI TN sz LaUN 9w 991
dl A 2 16) & P % dl A P 1%
anusnldannsteuuarlildaonsden nnsudsgudiaaaaululasan nsliinanusausae

11 e A

dursnsn nsliipauteusaaaanuiang nslfinanuteuuunleiu nisugguviuiiuas
ANNEAUAY N13R183eE nasudeglnalEmanufuga maﬁm’?mﬂ?u@ﬂ walulatinasudegyl
a3 lulaqiii

Application of advanced scientific and engineering principles in thermal and
non-thermal processing of food. Microwave processing. Infrared heating. Radio

frequency heating. Ohmic heating. Instant and high-heat infusion. Irradiation. High

pressure processing. Advanced food extrusion. Updated food process technology.

WanuazaspaeLaINNeaNeFIaN N MiuTTILaIMNS 3(3-0-6)

(Biopolymer Films and Coatings for Food System)
WauuazansiAdauiowadafdan I Jagnadiiasiininainiauazdnd

a9ALlsznouWan N19TugUASN naaslaaes ae antiRresidunadimesTanan nig

dszgnaansiaaauialuin naldl uazanmis nstszansiduiludaguasasineianms 1

' ! [~1 o ¢ o = o Y d” a A e a

fauvirailuvssaineidaulsussania ussqueninn ussainifinumeqauvisd Wanuilu

AANING R

* eaTUiul
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Biopolymer film and coating. Biopolymer materials from plants and animals. Film
compositions. Film formation. Plasticizer. Lipid. Properties of biopolymer films.
Application of coating in vegetable, fruit and food. Application of film as food packaging
materials, incorporated and as modified atmosphere packaging. Active packaging.

Antimicrobial packaging. Nanocomposite films.

awnmealnlaunsenlnddugs 3(3-0-6)
(Advanced Near Infrared Spectroscopy)
ﬂﬂ’a‘ﬁﬁ%\l’]ﬁlﬁ‘g’]uﬂj@\‘lLﬂ?‘@di/mauv\lﬁ‘ﬁLimlﬂ?ﬂjLﬁ’ﬂﬂﬁifi’]?_li'ﬂum\lﬂ’]ﬁlﬁﬁmuﬂlﬂﬁ‘gﬂu
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finpudiniudmiunislfauaunsnsalng nsamageunasnstiadimanneliifialeg
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Anrnzaunsealng walulagdmazdinszuaunisfogdunsiang nnsinawnTnsaln
YaunsusalndldfuRlunszusunisnannisgnainnssy ananglaledanlnna
aunssalng

Standardization of near infrared spectrometer for calibration equation transfer.
Dry extract spectroscopy infrared technique for near infrared use. Pre-concentration
technique for near infrared use. Detection and identification of foodborne pathogen by
spectroscopic methods. Approved and official methods for near infrared analysis.

Process analytical technology with near infrared. Implementation of near infrared

spectroscopy in industrial process. Hyperspectral near infrared imaging.

NI iEsan ANl szens 3(3-0-6)
(Applied Multivariate Statistical Analysis)
WANNITNNIALATIInANadaLLs Wradlnuysnduazianmefdu wanatinfaating
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WUUANARIN1T0Anee I L EUnaFauls n1saAszddaulsenavnaziladanan nng

a

AnazianudNRutuuLTyalA nsrendfumuaznisaiuun nadiangn nisdseyns

o

Tsunsndnigalunisinssideya

41



02212691*

02212696*

02212697

upa. 2

Principle of multivariate analysis. Matrix algebra and random vectors. Sample
geometry and random sampling. Multivariate normal distribution. Comparisons of
multivariate means. Multivariate linear regression models. Principal components and
factor analysis. Canonical correlation analysis. Discrimination and classification,

clustering. Application of software program in data analysis.

v
o

suiieManaaduge 11 AINTINAIUNT 2(2-0-4)

(Advanced Research Methods in Food Engineering)

uannsuazasldauisida AunAINIINeMI T ALY YILeN NITUINNNIIAE
naeuderaualansanisiay N19979uKWISE N139ATIRdeYs N1eagleIuddy 19
L EILNTEIAINUARE]

Research principles and methods in food engineering at the doctoral level.

Research process. Writing a research proposal. Research planning. Data analysis.

Research conclusion. Research publication.

?EQQL@WW?&W’N?MQH??N@WWW 1-3
(Selected Topics in Food Engineering)
dl = o % a o
Lﬁ“ﬂ\iL@W’]:Z‘VI’NL‘V]V’]T‘HI'ZQEILL@‘Z‘WJ[ﬂﬂﬁ“ﬁmﬁ’]u’)ﬂ’lﬂ?ﬁ‘mﬂ’mqﬂuﬁ‘zﬁﬂuﬂ?ﬂgﬂgﬁL‘ﬂﬂ
Wndaaulauliluusaznianisdne
Selected topics in food engineering technology and innovation at the doctoral

degree level .Topics are subject to change each semester.

AN 1
(Seminar)
° a A oA = o
ﬂ’]ﬁ‘u’]Lf&u‘ﬂLL@S@JT]J?WEIL?@Q‘V]u’mul@ﬂ/l’]\‘i’)Fi’)ﬂﬁm’ﬂ’]ﬂ’]ﬁ‘iuﬁ‘tﬂuﬁtyﬂaﬂLfrJﬂ
Presentation and discussion on interesting topics in food engineering at the

doctoral degree level.

* Uil
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02212698 TeynInLAs 1-3
(Special Problems)
= % 1% a o =) = = [
mﬁ?ﬂm:mﬂuﬂ'mm\mmﬂﬁummiimuﬂ?mm’wL@ﬂ uaziraulTaiaauLiiu
7N
Study and research in food engineering at the doctoral degree level and compile

into a written report.

02212699  ANeHNUS 1-72
(Thesis)
AqaluszautFynen wazzauBaadawiuinadnus

Research at the doctoral degree level and compile into a thesis.
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3.1.6.2 s'lsﬁﬂnﬁLﬂueﬁaﬁmﬂuﬂnué’ngm

NANIAINTTNDIMIIAVTLNTZLIUNIHAADIWNT 3(3-0-6)
(Principles of Food Engineering for Food Processing)

LLmﬁmmmmuW@ﬁmﬁ ANFRURIANT ﬂggﬁ@ﬁuﬁx‘lLL@:ﬁ@ﬁ@ﬂwmqmuwa
ANGAT mmLLmﬂﬁiN‘ﬁfa\‘ifqmuqﬁLLazfﬂmemaﬁdwL‘wmm%ﬂu ANNITNITENULN AN D
wazdsufloynluaniazasiinaslained qﬂmtﬁmmﬂ?ﬁﬂumm’é@u nwaneeasls
3TN AN AE TR NslEAeNRALARTAEN1TeANLLLN1AAINISULATEINALAY
A1U1T m@ﬁmuum‘uzﬁ;\m’]mmzmmsﬁmfmﬂmmmﬁlﬂu

Concepts of thermodynamics; properties of substance. First and second laws of
thermodynamics. Temperature differences and rate of heat transfer. Heat transfer
equations and problem solving in steady and unsteady state. Heat exchanger.

Orthographic projection. Pictorial drawings. Use of computer for design of mechanical

and food engineering. Working drawing and tolerance criteria.

aNURANININEINITUATRTARULAT AR TR T 3(3-0-6)
(Rheological Properties of Food Materials and Products)
EINTTUATENILTLATIDMAT aNTRAWANIMTEE AUt TAn AL
HARATUIIR11N? waznsssynAgNTENIIneInszualunsruaunsuLlsgenms
Solid and fluid rheology. Viscoelastic properties of food materials and products.

Application of rheological properties to food processing.

NN9RANLLLNA INANUTLLATRISNINARINNS 3(3-0-6)
(Design of Mechanism for Food Machine)

N170aNLULNAINATIUTLLATAIANINA RATAINATN N12ANLLUNATAATNAAN
AUANHULNATAINITUAADINIG WAZAINIMNIZANN WAL ANERAT U191 Fe11eAL
-dl [ a dl [ % Y a v [ dgj
Aaafunisuanatusinarnlasafuaasfizinanasilasiunisluillauaasainis

NITUIUNITDBNULILILATENANT N199ANITUALTONINGINAINUATLATESANINABINNT
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Design of mechanism for machine. Mechanism dimension. Mechanism design
based on good manufacturing practice for food and ergonomics. Regulation related to
food production for consumer safety and preventing contamination in food. Process of

machine design. Management and maintenance of mechanism and food machine.

walulatingzuiunisenung 3(3-0-6)
(Food Processing Technology)

wann1sedtlsngnisalitnalenliuusn AnNTaulazacg nsdszendinatulag
Tunszuaunisannsmudunistnelanluausy  Aufeulazioa  NN9anAAAINN
@:mmm:ﬁqﬁmmwﬁﬁﬂqm mmﬁmﬁqmmiﬂmﬁﬂqméqmm NMINBAREYEUINIA AN
Sauladiniin lulason Adunedwasdionn

Principles of momentum, heat and mass transport phenomena. Application of
food processing technologies coupled with momentum, heat, and mass and transfer.
Solvent and subcritical solvent extraction. Supercritical fluid extraction. Vacuum frying.

Ohmic heating. Microwave. Biopolymer film.

WIMNITNUIIUTIBIUNT 3(3-0-6)
(Innovative Food Packaging)

utifivasussaioel  Faailinuazaiavesiagussqineaisedalul use
Aougiuaannuarussq g U aLaust ﬂ@‘ﬁ/ﬂﬁﬁmﬂ[ﬁiﬂﬂ’]?@ﬂﬂLL‘]_I‘]_Iﬂ’]ﬁ“]_Iﬁ‘ﬁ‘"g IR TN
WIRNITNU9A W e uIAR

Packaging functions. Materials and types of novel food packaging materials.
Active and intelligent packaging. Factors affecting packaging design. The future trend

of food packaging.

WAR/LAN/LA ANVTUNITRDNLLILNARN DT 3(3-0-6)
(CAD/CAM/CAE for Product Design)
WUAAANITAFILLLANADY 3 N MARANITA519LLLANABILIUNATIA N1TDANLIL

AogNuRaLAZNN3ILANZINITa8NLUL N1saantUUNalnuaznIsuansdng luauifuy
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Lﬁ§@u1VQ15 LLuQﬁﬁﬂ’m\lﬁfJLﬁl“ﬂﬁf‘ﬁflﬂiuﬂ’]?waﬁlﬂ’]‘iﬁ‘ﬂmtﬁlx‘lﬁ‘tﬂ’j’]\‘lﬂ’ﬁ@ﬂﬂLL‘LI‘LILL@ZﬂWﬁ‘
AR NN3askarNIsmsIageTlsunsniduT Ninsgukarnisinelendeyaszudteunn/
AN LLuQaﬁﬂ’ﬁ‘@%‘%‘]ﬁuLL‘LI‘LI@EI"Nﬁ‘QﬁL‘%"J ﬂ‘ﬂNﬁQL[ﬁlﬂ%ﬁfJﬁl&LuﬂﬁﬁLﬂ?’]tﬁ‘l’]’NaﬂfJﬂﬁ“iN n1e
3R NI R BN SR AR AU

3D modeling concept. Techniques for geometry modeling. Surface design and
design analysis. Mechanism design and 3D animation. Computer aided manufacturing
concept. Design and manufacturing interface. NC programming and verification.
CAD/CAM standard and data exchange. Rapid prototyping concept. Computer aided

engineering. Total approach to product development.

NMIATLANNIELIUNNTU eI NA lUgAAIUNITNAINNT 3(3-0-6)
(Applied Process Control in Food Industry)
ﬂ’]ﬁ‘ﬂ'}‘uﬂNﬂ?tUQMﬂ’]?LL@%@I'}uﬂﬁ‘Zﬁﬂ@U maﬁmmazuumuaumeammum
dl Ly o dl & -8
wAzegprLANuazelnIainnsdnlugnatvngsy naslusunsuirsesAdILAN danswas
% dl % = '8 = dl P
@u‘].l@‘léuﬂ’ﬁmmﬁtlﬂLLﬂzﬂﬂiﬂQUﬂﬂJﬂQﬂﬂ@NWQLMQ? ﬂmmﬂ‘]:mﬂﬂuqmmummmmi
Process control and its components. Simulation of control system and its
response. Controller and measurement instruments in industry. Programming controller.
Software supporting communication and control with computer. Case studies applied in

food industry.

aulninsalntlaunssalndduiunisnsaaaaununin 3(3-0-6)
(Near Infrared Spectroscopy for Quality Determination)

[ a '

noufanmealntaunsealng  dumsnsanvesnisunidniuasns  wanya1ed
wireaninsalniaunsnisning ﬂﬂ"«ivﬂﬁﬁN@ﬁiﬂﬂﬁﬁLﬂTWtﬁLL@:ﬁmﬁaﬂﬂﬁiﬂfﬁJLL[EIIQ?‘I]@H@
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INHATUATRINNT

Theory of near infrared spectroscopy. Interaction of radiation with matter.

Fundamentals of near infrared spectrometer. Factors affecting analysis and data
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pretreatment techniques. Development of calibration model for quantitative and
qualitative analysis. Establishment of system for routine analysis. Application of near

infrared spectroscopy in agricultural and food industry.

sruupNtaenialugnaunssuennig 3(3-0-6)
(Safety Systems in Food Industry)

srUULIMIANNNLAz AN ae e lugnaungINeIung uﬁﬂmiﬂﬁ'ﬂﬁﬁmu
NTNARBINIT m@ﬂfaﬂLL'1_|‘1_|mﬁ;mﬁﬂLL@:qﬂﬂiﬂiﬁqﬂmzﬁvﬂwmz NaNNITU89ANNLaBAsE
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Quality and safety management system in food industries. Good manufacturing
practice in food processing. Hygienic design of machine and equipment. Principle of
safety, safety laws and regulations. Prevention analysis and loss control in food
engineering. Hazard identification and risk assessment. Hazard analysis critical control

point and its plan.

NN9AANITIEULNITHARBIUNG 3(3-0-6)
(Food Manufacturing System Management)

sxULNNINAR WisedileuazmallalunisdansssuLNNILAR FTULAANITATUNIN
n13dnnIsldginiu ideirsuaznstidnsaesnisimatinfuisanssugaaunieiu
NNIAANITILULNNTNARAYNT

Manufacturing systems. Tools and techniques in manufacturing system
management. Quality management system. Supply chain management. Special topics
and case studies of applied industrial engineering techniques in food manufacturing

system management.

YInINeAaniAINgsieInnsgilsznaunegana 3(3-0-6)

(Integrating Food Engineering to Business Entrepreneurs)
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LUWIARBAINITNEMNIEH1seNaLN999TA WWIAANIWENWINRRSTTWS N19iaanld
waltulaginnsulsgtuazipzeasdnslulssuudn nistdssiliuguninuazadnutlaansis
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Yo v

AAALATLIT I FNNUS ma‘u,@ﬂL‘]J'f?i'ﬂuﬁﬂugmuauﬂ@mummi’mu@iﬁ@mma?

Food engineering concept to entrepreneur. Product development concept.
Selection of processing technology and machinery in manufacturing plant. Food quality
and safety assessment. Agricultural and food standards. Laws related to food and
business. Market analysis and public relations. Learning through experienced food
business runners.

o

anmlszenAd1ILAAINIINRINNT 3(3-0-6)
(Statistical Applications for Food Engineering)
a ' A o o dgj 1 a g

NMFALATITENITNANEY NITIABNLULIANAEY AALUsTLY N13ATIziANuLssIu
nMseanuULNImaaediatiaanaInnslAnEnneaiunisuls gl nnsdsvynsilsunsu
A13231U4 15 UN193LATILIMNNATA N13a3NLLLRNaeIN AT Rd uTuNs AN Ty
AAAIUNITNEINT

Regression analysis. Model selection. Indicator variables. Analysis of variance.

Design of experiment selected from case studies involving with food processing.

Software application for statistical models from case studies in food industry.

Winwen1sU iR uIAINITNEIMNT 3(0-9-5)
(Practical Skills in Food Engineering)
nwensUfiRsuAAInssne1vng landilymiaealswanugnanunasuenig ns
AULAZIATITIITR3A249AA1 NIRRT NAsunTeyun lulseaugnanunssnenung
= [ 1% a g %
nsAneanuiiiullifuaznisimmeiauduuaasiasenis
Food engineering practice skills. Problems of food industry. Data collection

and analysis of food industry. Problems solving in food industry. Feasibility study and

cost-effectiveness analysis of the project.
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