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3. wdngasuazanansdidauy ' dlotuil 1 g fig). 2565
. Tasszuu CHECO
3.1 nangns N ... 4.5

3.1.1 Swoumbeinsmnasandngas liflesndt 149 miaein
3.1.2 laseaiauangns

(1) vaasdvidneiialy lafesndn 30 wiweha
- nNAsTeRiigy hidesnin 6  wiwha
- nauansEAERUiNEUTENaUNS Litiesnin 3 wifn
- pANEsENIRUN AR laivfesndn 16 mhefn
- nRuEsEwallialnauavwaliaalan liteend 2 wiehn
- NAUATEAUVIOAIERS lahfaandn 3 wmhein
(2) wundg AN liteenan 113 wisha
- "‘Jmmwwxﬁu‘ﬁm 30 wiefie
- Jnanizay liiveandn 83 wuwefin
(3) wuIIT RN laitleendn 6 wihghn
(@ n1stlnau hidesnin 200  dalaa

v o v aa o v a. ot
gniiudmsuilannnsiulasinsaviadnu
3.1.3 5787391

(1) waaadudnwnaly liivteanin 30 wduin
- nuanszegdiiay livdpanida 6 wulhn
01175xxx  NINTIUNWAANEYT ‘ 1(0-2-1)

(Physical Education Activity)
uazlilidndeniGoudnlitosndt 5 wiefin 1insedndnuinll nquanssedii

- nguansyAnaniuisusznauns Clidesndit 3 wihofia
Widdadenisoubitesndn 3 misefin minmedrlumnaivdnwinly nguanss
Aanswiigussnauns :

- nguensEAIAUNSAeANS hitipendn 16 wiwfn
FAIBIngy | - 9(--)
nnwlng - 3(--J
ANETaume/AeuRIaeT liivdeendn a(--)

- nquansswaisdlvewazwadiedan ladtoeni 2 wheha
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auvigaans

ume. 2

(Laboratory in Physics II)
NGUIYINUFIUNITIAINTTH

02204101 madenulusunsuiosdu 3(2-3-6)
(Introduction to Programming)
02212112*  fugrumsideuwuuicanssu 3(2-3-6)
(Engineering Drawing Fundamental) _
02212218* JammansdmivimnssuaImg 3(3-0-6)
(Materials Science for Food Engineering)
- 3vuawizauy litdesnin 83  wulsin
NANIYINIAUNINIAINTTY 77 wihein
02212111 HugrumsAmnadmividnsans 1(1-0-2)

(Catculation Basic for Food Engineer)
02212211** asainuuuIaesEfiinarnmsieseiidowy  3(2-3-6)

*swdvnlaln **s1e3madivlse

01999111  AARSUVLEURY . 2(2-0-4)
(Knowledge of the Land)
- NANATTAUNIUAEANS Liivieandn 3 wihefia
WiidmdenGouliviosndn 3 miein ansedvlumnaindnuinly nguatsy
(2) wuadvanIy litieenin 113 wuiein
- %u@mzﬁugﬂu 30 wmighn
ndu%wwﬁugmwnn:ﬁmmam’uaﬁwmmam’
01403114  UjiiAnswdnyataiivialy 1(0-3-2)
(Laboratory in Fundamental of General Chemistry)
01403117  wdnyaiAfivialy 3(3-0-6)
- (Fundamental of General Chemistry)
01417167  AdaA1ansimngs | . 3(3-0-6)
(Engineering Mathematics 1)
01417168  aAdnA@ASIAINTTY Il 3(3-0-6)
.(Engineering Mathematics 1)
01417267  aAdaaasIAmINgs Il 3(3-0-6)
(Engineering Mathematics Ill)
01420111  WAR&WALY | 3(3-0-6)
(General Physics I)
01420112  WaAndvialy I | 3(3-0-6)
(General Physics II)
01420113 UjuRnsWand | _ 1(0-3-2)
(Laboratory in Physics I)
01420114  UjURn1sWand Il 1(0-3-2)
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02212212
02212213
02212214
02212215*
02212216*
02212217
02212218*
02212311
02212312
02212313**
02212314%*
02212315%*
02212317
02212318*
02212321**
02212322**
02212331%*
02212344

02212371

uma. 2

(Introduction to 3-D Modeling and Analysis)

n1sHnUlsUdmMSUImnsa IS 1(0-3-2)
(Workshop Practice for Food Engineers)

= ) & °©  w a
nqufjuazguasalliifugudmivimnsamns  3(2-3-6)

(Basic Electrical Theory and Equipments for Food Engineer)

ADRIFINTIY 3(3-0-6)
(Engineering Statistics)
gauuwaranidmivirnssuams 3(3-0-6)
(Thermodynamics for Food Engineering)
naFansIrnssudmsuimnssuamis 3(3-0-6)
(Engineering Mechanics for Food Engineering)
NAFANSYBITANE MIUIAINTTUEMS 3(3-0-6)
(Mechanics of Materials for Food Engineering)
Tanmansdmivisnssue s 3(3-0-6)
(Materials Science for Food Engineering)
influazgarineidesiuvasaims 3(3-0-6)

(Introduction to Food Chemistry and Microbiology)

auiivemen v ianemis 3(2-3-6)
(Physical Properties of Food Materials)
NANNIIAINTINDIMS 3(3-0-6)
(Principles of Food Engineering)
wanmsmgloumiuiounignamnssuews  3(3-0-6)
(Principles of Heat Transfer in Food Industry) '
UjiRnmsiawismieludminssuemns | 3(3-0-6)
(Unit Operations in Food Engineering )
UjuRnTImInssuemIs | 1(0-3-2)
(Laboratory for Food Engineering 1)
nafansveslvadmiviranssuemis 3(3-0-6)
(Fluid Mechanics for Food Engineering)
mavianuulugaaivnssueIms 3(3-0-6)
(Refrigeration in Food: Industry)
mseanuuUATasinsnasIms 3(3-0-6)
(Design of Food Machinery)
m‘smummﬁmm‘%aﬁﬂinamms 3(3-0-6)

(Manufacturing Processes for Food Machinery)
fiweaduarlulasraulnsaaesluiimngsuomis 3(3-0-6)
(PLC and Microcontroller in Food Engineering)

A SAUAZVIOUNNNAd WS UIAINTIUBIWIS 3(3-0-6)

*sedyidalui *sedviule
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uno. 2

(Mechanical Vibrations for Food Engineering)

02212411 U{TRMstanzmigluimnssuemns i 3(3-0-6)
(Unit Operations in Food Engineering I)

02212412  J{UuAmMsImnssuems Il 1(0-3-2)
(Laboratory for Food Engineering 1)

02212421  mseenuuUIATesiied AR usiams 3(3-0-6)
(Food Product Conveying Equipments Design)

02212422  naransiadesdinsnasms 3(3-0-6)
(Mechanics of Food Machinery)

02212441% A13AVANSALTRYBINTEUIUNTNAND NS 3(3-0-6)
(Automatic Control of Food Manufacturing Process)

02212461%* M5a0nLUULSUDINTT 3(3-0-6)
(Food Plant Design)

02212462  N1SAIVANANANILEAEIUATINEMT 3(3-0-6)

_ (Quality Control in Food Industry)

02212495  M3AIEANLATRIUIAINTIUDIMNT 1(0-3-2)
(Food Engineering Project Preparation)

02212497  duuun 1
(Seminar)

02212499  lAsaMUAMINTINEMNT 2(0-6-4)
(Food Engineering Project)

NAUITNABNNNIAINTTY laitleani 6  whgia

TdenBounnsedaseindadaluil

02212332 WNYaIMINIIUATIUIUNITOIMT - 3(3-0-6)
(Fundamental of Food Process Engineering)

02212341  msUszgnampLIADTIUAMINGTHEMIS 3(3-0-6)
(Computer Applications in Food Engineering)

02212342% szuuiatwadlualugnavnisuems 3(3-0-6)
(Fluid Power Systems in Food Industry)

02212361%* ASYFAANTIAINTIUEIMS 3(3-0-6)
(Food Engineering Economy)

02212424** Lﬂ%:aqﬁ'niﬂa‘um'lwa'luqﬂa"mm'summs 3(3-0-6)
(Fluid Machinery in Food Industry) '

02212432 3AIATIUMSVIIUIDINT 3(3-0-6)
(Food Dehydration Engineering)

02212433*  mawUsglemITmBuaseing 3(3-0-6)
(Solar Food Processing)

02212434 ennssuniswlsgiunuaznanieium 3(3-0-6)

*srdvndalmi »givdiuire
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umw. 2

" (Dairy Process Engineering)

02212435 szuuiumdilugaamnssuems 3(3-0-6)
(Power Systems in Food Industry)

02212436 Jmnsuussyiusions 3(3-0-6)
(Food Package Engineering)

02212437  msliarmSeunuulevuiia 3(3-0-6)
(Ohmic Heating)

02212439*  msayinindrrulugnamnssuamng 3(3-0-6)
(Enefgy Conservation in Food Industry)

02212442* gunsaluasszuumsiadmsunseuiums - 3(3-0-6)
HaRawMT |
(Instrument and Measurement System for Food Processing)

02212451  mavwavendelugnamnssueng | 3(3-0-6)
(Waste Treatment in Food Industry)

02212464  M5IAN1SISAURIMNS 3(3-0-6)
(Food Plant Management)

02212465  Iminssudeutiipiaiesinsnasins 3(3-0-6)
(Food Machinery Maintenance Engineering)

02212471 wallamsauialuiminssueims 3(3-0-6)
(Computational Techniques in Food Engineering)

02212473*  msUssiiuamnINUBIBMISLASHAANAN 3(2-3-6)
nasinunsagliviane

(Nondestructive quality evaluation of food
and agricultural products)

02212474 m3lamwiuazuandeyadmivimnsses  3(3-0-6)
(Data Analysis and Visualization for Food Engineering)

02212490  andiafinw 6
(Co-Operative Education)
02212496 L’%’mmwwmﬁmnimmms 3
(Selected Topics in Food Engineering)
02212498  Uymifiey 1
(Special Problems)
(3) vuandvudonas bifeendn . 6 wieda
(@) n1silnau : laioania 240 Tl

g udmsulaniiinsulasesnsandaiine

*sre39 1 Ua v 31879l e
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3.1.4 A2981NLHUNITANEY
3.1.4.1 Arpg1unuNsAnwIdmsuliaanbidensouauiafnue

Uit 1 amamsAneil 1 Swtuwiein (aLussee-su UfuRms-su.Ansdeauies)

01403114
01403117
01417167
01420111
01420113
01999111
02204101
02212111

UtRmsvanyataiivialy
winyaiaiivily
ARIRPAENSIAINTIY |
AAndvialu |
UfURnsw@nd |
ATARIWALUAY
naBeulusunsudioadu
fugrunisurndmivimnsens
TWNTBING Y
it

1(0-3-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-2)
2(2-0-4)
3(3-0-6)
1(1-0-2)
3( - )

20( -- )

U 1 mansdnui 2 Snumbieiin (uussens-wu TR s-ou Ansdsaues)

01417168
01420112
01420114
02212112

ARIAATARSIAINTTH Il
Handvald 1

UfjuRnsWand I
Nugunsdsuuuuimnssy
Jnwilng
Jdnvilunguanszegaiiau
T ndontad
FurEsaumne/meufinines

U

3(3-0-6)
3(3-0-6)
1(0-3-2)

)

1A, 2
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o < ° . a a wa = v
U 2 mansAnedl 1 Suumiena (Y.UsT8-93.U{URNT-SUANYINIEALLEY)

02212216
01417267
02212218
02212211

namansIAINIsudMIVIMmNTIHEMNS
AfAAARSIFNTTY I
TapenansdmivimnTne s
msﬁ%"wu,uuﬁfmaqmuﬁc‘-’mazmﬁmeﬁtﬁaaéfu
JPmengy
Jdnwvhlunduanszguviomans
Fvidnuwhlunduanszaaniwisuszneunis

T

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(2-3-6)
3(--)
3(--)
3(--)
21(- =)

] o o P a a wa - v
U1 2 aransAnef 2 Snumieis (YL.USE8-TL U {UAMT-1U.ANYIAIEAULEA)

02212344
02212215
02212217
02212213
02212212
02212214
01175x0

fusaduazlulasroulnsamaslusudmnssuemis
gUMWAMARTAMIUIMINT TS
namansvadiandmividingsne s
nquiuargunsailwihugudmivimnsemns
AsHnUlsUEMIUIMNTeINT
anRifINgsY
Aanssunadnu
Jendeniad

Pt

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(2-3-6)
1(0-3-2)
3(3-0-6)
1(0-2-1)
.
D m ]

uma. 2
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] = o I a a wa o v
U1 3 man1sinui 1 Snumiiein (u.usT8E-10. U URANS-9U. AnvIneauLea)

02212318
02212311
02212314

02212315

02212321
02212331

namansvasivadmivimnssuamns
wiluazyadinendosiuvasems
vanMsglauANIBUNNEAAIMNTINBIMNS
Ujuamsamemiigliimnssuems |
maviaandulugaaunssuems
nsTUIIMSHANATNENINAB NS

5

3(3-0-6)
3(2-3-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
P8l s )

oy o o ° " a a wa v .
Uil 3 mansAneil 2 Siunumbeiin (suussero-su oRns-sdAnvimonuies)

.02212312
02212313
02212317
02212322
02212411
02212495

auiAnanen nyeiansms
WANNITIAINTIUBINNG
UjURnMsimnssuemis |
ANS98NKUUIASEITNSNABIMS
Uuinmsamzmheluimnssuamms |l
NILAIUIATNIUIAINTTUDIMNS
I ndonn1sImngsy
TN BIngy

5

3(2-3-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
1(0-3-2)
3(--)

1)

iAo, 2

20



uAD. 2

P> = ° P a a wa = 2
Ui 4 pansAne? 1 Swumhein (o ussee-UjiRms-gu Anvinigaue)

02212412 U{uAMTIFATINEMS | 1(0-3-2)
02212421 MFeBNLUULASRlodIAmAR B IS 3(3-0-6)
02212422 naransiesdnsnaevs 3(3-0-6)
02212441 n1sAIVANSALLIRLUNTEUIUNSHERDIMNT 3(3-0-6)
02212461  M5PENLUUTTNIUBMNT 3(3-0-6)
02212462 A15AIVANANATWILBAIMNSTUDIMIS 3(3-0-6)
02212497 &uuun 1

99U 17(--)

= cl d o L) “a o ek v
U7 4 pransAnuEail 2 Snnumheia (suussee-rujians-v. Anvngaues)

02212371  nsduaziiieumanadmivimnssuems _ 3(3-0-6)
02212499 1ATHUIAINTTUBIMNT | 2(0-6-4)
JyransaumA/AsNRILADS 3(--)
Frdnuvhlunduanszegiiiqu 2A--)
JyndenyeiAINgIy A--)

97U 13(- -)
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ar [ ) ar =9 d = r-9 '
3.1.4.2 A28 NUAUNTANIIEMSUTRaTIEanSauauiafdnen

lﬁ. l; o L < o aia v
Ui 1 man1sdnwi 1 Sumiigin (vu.ussee-se U fURn s Anvidanuiey)

01403114
01403117
01417167
01420111
01420113
01999111
02204101
02212111

UfjuRmsmdnyaaiinly
vinyataiivialy
ALINAARIIAINTSA |
Wandvhly |
UjuRnisHand |
AERTUMIUHUAY
maeulusunsudoadu
ﬁu‘ﬁjuﬂ'ﬁﬁ'nu':mei"_m’i’uﬁmnﬁmms
IPABING Y
59U

1(0-3-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-2)
2(2-0-4)
3(3-0-6)
1(1-0-2)
3 5]
20( -- )

o o ° 1 a a wa v
Ui 1 mansdAnyi 2 Sunumiisiin (vusseg-suJfURns-udnudgnuies)

01417168
01420112
01420114
02212112

ANAAIEARTIAINTSY II
Handvialu 1
UfuEnsWdnd Il
Nugrumaideunuuimnssy
Arn1elng
Jndnshlunduansvedaiiay
Fvndental
JEsaune/meuianes
U

3(3-0-6)
3(3-0-6)
1(0-3-2)
3(2-3-6)

uma, 2
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oty = ° " a a wa v
Ui 2 nmamsiine@ 1 Swaumbiein (vuusseg-sufuans- v fnvinisaues)

02212216
01417267
02212218
02212211

p—— o
Uit 2 nmansanwi 2

02212344
02212215
02212217
02212213
02212212
02212214
011750

NaAARIIMINISUAMMIUIAINTIUDMNS
ALAAAAITIANTIY I
TanFansdmIVIMNTINE WS
msahawuhassaaiifuazmsiinseioi
InBINgY
InAnyhlunguanszauvierans
Andnwhlunguanszaaniuiusznounis

fiweaduazlilasaoulnsataeslunuimnisuemig
guvWarmansdmIVImNITIe S
nNafAnUBITANAIMIUIMINTTUBMNS
nquiuargunsallwiiugiudmivimnsens
nsEnalsUdmIuImnTeImIs
anirngIy
Aanssuwadnu
g udentas

52

U

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(2-3-6)
3(--)
B = =)
A==
. (I

Fuaumieia (1u.ussens-vu UjuRns- v Anwrngnuled)

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(2-3-6)
1(0-3-2)
3(3-0-6)
1(0-2-1)
3 - =)
20( - -)

umD. 2

23



uma. 2

oy P> ° I\ a a wua Y .
U7 3 mamsdnei 1 Snnumiiein (@u.ussers-wufuims-asudnvidsnuiea)

02212318 namaniveslwadmivimnssuems 3(3-0-6)
02212311 influagaadninendesiuresemis 3(2-3-6)
02212314 wﬁnmsdﬁaiaumm%’aumqqmawﬂsﬁumms 3(3-0-6)
102212315 UjiEnmsawieuidgludmnssuewms | 3(3-0-6)
02212321 mwhmmudulugaamnssuensg 3(3-0-6)
02212331 nszLIUMIHAAAIBITNSNAB IS 3(3-0-6)
02212422 nafmaniiATasinsnasimns , 3(3-0-6)

5 21(- -)

‘; IJ o ) o ) a ala =t v
Ui 3 man1sAneil 2 Sumbein (.U3T818-91. U URNS-1U. ANvImEaULD)

02212312 @udAnaneMwIesianaims 3(2-3-6)
02212313  #aNMTIAINTIUEWNT 3(3-0-6)
02212317  UHURMTIAINTIUD MG | 1(0-3-2)
02212322  AN99BNLUULASBISASNADIMNS 3(3-0-6) -
02212331  ATLUIUMIHAAASITNSNAD IS 3(3-0-6)
02212371  msduasiiounenadmiuiemnssuems 3(3-0-6)
02212411 UfUanmsiawiznulgluimnssuemis I 3(3-0-6)
02212495 n15RRBUlATINUIAINTTUDIMNT 1(0-3-2)
FeBIngy 3(--)

piphl] 20(--)
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w,

= P s - a wua o [y
Y7 4 aansine? 1 Saumbeia (gu.ussers-gu.UfuRns-vLAnnaoaue)

02212412
02212421
02212441
02212461
02212462
02212497
02212499

UuamsImnssuems |
nseBnLUULASBYITadABNER UYTBMNS
nsAMIUANSAlLTALLNTLUIUMTHERDIMS
msoenuuulssauems
M3AUANANNWILEAAMNTTUD NS
duuun

lassidmnssnems
Jyransauma/AeuiImes
Fndnyimtunduanszegiiia

1(0-3-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
i |
2(0-6-4)
3(--)
o v ]
24{ == )

Uit 4 nansAnei 2 Swnumbeia (BuusTene-tu.UjuANs-vu ANy eAuEe)

02212490

annadne

6
6

uno. 2
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upv. 2

3 1.5 A1@3UIE58TU

02212111

02212112*

02212211%*

02212212

3.1.5.1 ‘i’]El’J‘ﬁ”t’ﬂLUu‘iMﬁ’J‘U"I‘UENVI‘aﬂE‘Tﬂ‘i

ﬁugmmﬁmmam%ﬁm%’uimnsmawm‘s 1(1-0-2)
(Mathematical Basic in Food Engineering)
fugrnuuasvdnmsadamaniiisnduludndmassuens nsliuiwug
dmdumssnniuimihdaasuiinnsvesiuany
Basic and core mathematical principles in food engineering. Uses of

integration for calculation of sectional area and volume of parts.

Augumadsuuuuicmnssy ) 3(2-3-6)
(Engineering Drawing Fundamental)

NS WBURISNYS sIAdalTEgng Awateeaslsnsmin mwmmmuum
n”lﬂwummLa"Lﬂm%m"mﬂmmﬂaau AMAA TrUaTURUA AN LU
uanaTasduauazuuulsznay madeuwuulneldnoufiamesioidosiu

Lettering. Applied geometry. Orthographic projection Pictorial
drawings. Dimensioning and tolerancing. Sections. Auxiliary views and
development. Freehand sketches. Detail and assembly drawings. Basic
computer-aided drawing.

msaduuudassnuifnaznisinseiideedy 3(2-3-6)
(Introduction to 3-D Modeling and Analysis)
SyiReaduIAey - 02212112
nsldrenfamesiieniseoniuuuariinseiiguimeimnssmaiona
waze M1 MIsURUUANILAzINATANAA AAABY n1Tadeliaana
nMaAmuara1sIasmIaimInssueslywidnanazmahluldnumdainssy
2719
Use of computer for design and analysis of mechanical and food
engineering problems. Working drawing and tolerances. Physical modeling
and simulations of mechanical engineering problems and applications
related to food engineering.

nTRnIulsaudmsuirnse g 1(0-3-2)
(Workshop Practice for Food Engineers)

ﬂuwuﬂaaﬂﬂaluiidqwu n1s8uLUUmAilA A1STAT LI auirvaeian
Lﬂsaauaua.,mimuana MuyFundatuay sulansueiu mswaummavlﬂﬁq
nsinies LLasLﬂiawﬂsnamuqummtammaﬂauwuLﬂas

*sedndalvl #sedguiuls 26



02212213

02212214

02212215*

upa. 2

Safety in workshop. Reading drawings. Work-piece measuring. Material
properties. Hand tools and machine tools. Work machining. Sheet metal
works. Gas and electric welding. Gear milling and computerized numerical
control machines.

wqwj'LLazaﬂnm"lﬂﬁ'lﬁumuﬁm%'uﬁ‘mﬂ'immi 3(2-3-6)
(Basic Electrical Theory and Equipments for Food Engmeer)

wummmﬂwﬂ'l AfuNIU m')LnUU'ssza“mmumm M IATIZNNIS
nIslansLaznsEIaaiy nsnTeiaald lalen nswdanes sauueu wie
wadlwih walmeuazmsaaumn 29953188 2asmuniluriasinsnanisems

Basic electric circuit. Resistor. Capacitor and inductor. Analysis of
direct and alternating current circuits. Analysis of electric power. Diode.
Transistor. Op-amp. Transformer. Motor and control. Relay circuit. Control

circuit in food machines.

A0RAIAINTIY ' 3(3-0-6)
(Engineering Statistics)
Iniidoadouniou : 01417168

afAfugudmIvIAmassuems Mudsduasiilemasmsuanuasniny
Uzl NIIVAABUANNATIU N1T0ANDELTILEY NMTBBNLUUMSIAaRIEIRSUNTS
veaesifitladoiion nmseanuuunivaasLUULAvBliEa Saviw i miuns
AAsadA myUszgndadaluaudemnsssems

Statistic basis for food engineering. Continuous random variables and
probability distributions. Hypothesis testing. Simple linear regression.
Experimental design for a single factor experiment, factorial experimental
design. Software for statistical analysis. Statistical application in food

engineering.

gauvmamansdmivirinssuems 3(3-0-6)
(Thermodynamics for Food Engineering)
Infireudeumdeu : 01417167

LLmﬂﬂmqamwwamam au‘ummqmaﬂu‘lﬂumnawmmsmawﬁ ﬂ.g‘uzm
wuwaaamuwamami ng%waawaaamwwamam 199nsAslu uuazAY
Fou mauasndaanu woulns? undsddaleth nsuszandmeslulausindly
NITUIUMTHARDINTT

Thermodynamic concepts. Thermodynamic properties of a pure
substance. First law of therm'lynamics. Second law of thermodynamics.
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Carnot cycle. Work and heat. Energy conversion. Entropy. Steam
generation. Thermodynamic applications to food processing.

nafansiFnssudmsuimnssuems 3(3-0-6)
(Engineering Mechanics for Food Engineering)
IniideaFeusiden : 01417167

‘S"UULLN NﬂaWﬁ‘UBQ’iuUULLN E’T‘.Llﬁﬁ 'umlwaanm 'ﬂﬁﬂu&ﬂﬁwu’)ﬂ IULH‘UG]
ﬂ'J’]llLQE]EI‘ZJENWUW 'ilﬁUFi'lﬁFl?lLﬂ“%ﬂuwaﬁ?ﬂﬂi“ﬂﬂdﬂﬂﬂ"‘ﬂLLa”’)ﬁmL‘UGlﬂ‘N n§nis
Lﬂaaumﬂaﬂaawawmu MUUATNANIY Buaduasluwudy dedranns
Uszgndnaranslunsesnuuuiaiesinsnasms

Force systems. Resultant of forces system. Equilibrium. Fluid statics.
Centroid. Area moment of inertia. Kinematics and kinetics of particles and
rigid bodies. Newton’s second law of motion. Work and energy. Impulse
and momentum. Examples of application of mechanics in food machinery
design.

nafmansvatiand miuimnssue s 3(3-0-6)
(Mechanics of Materials for Food Engineering)
Inineadunfey - 02212216

- aunavarinquitinfazingdsguls msinssianudunazanueten
asgluwauny AnadummnuarauduEey ArAusaLazaLd ey
AU NslAeAIT89AU A15ln MsElAUnIE AUAURALLAY9NALLES W1
AINULATEALAZLNUTIANUESMNY

Equilibriumn of rigid and deformation bodies. Stress and strain analysis.

Axial load. Normal and shear stresses. Bending and shearing stresses in
beams. Deflection of beams. Torsion load. Buckling loads. Combined stress
and Mohr’s circle. Strain energy and failure criterion.

Tagmansdmivimnssueimsg 3(3-0-6)
(Materials Science for Food Engineering)

Audiusszninlasiaine anld nssuaunisudnuasaussausvesian
NITY UUAMENAAWALAZASAAY AwdiudvedlasvaiieganiaLazm
manuanlfves¥an ninadeulasnsinssiduiivesian nssuaunisuin
vea¥dnimnssu Msfanseunaznisidenvosian nsidenldauiandmivan
VNIMINTINBINIS

Relationship between structures, properties, production process and
performance of engineering material. Phase equilibrium diagrams and their

interpretation. Relation of micro and macro structures with material

*sre39 1 Unlvi
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properties. Material properties testing and analysis. Production processes of
engineering materials. Corrosion and degradation of materials. Material

selection for food engineering.

wniluazqaininendesiuratems 3(2-3-6)
(Introduction to Food Chemistry and Microbiology)

wnAnitugrumisaiioms i aslulamse Tsiu luifu indaus uas
Fa1fin WuARAIUTATIINgMeIMT wuATilse Baduass Fudeadestuns
Wasuuwassgninnszuiumskanuasiuingems imv‘?aqmmw'uawﬁmﬁmﬁ
ammsuazAIasaigveiuilng

Basic concept of food chemistry, water, carbohydrate, protein, lipid,
mineral and vitamin. Food microbiology biology concept, bacteria, yeast
and mold, the changes during food processing and storage including
quality of food product and safety for consumers.

auUAnnienmuesTanams 3(2-3-6)
(Physical Properties of Food Materials)

vanmsiuuazuinuazng myinauiiviina wAduLdmaniihuaz
VUAUeITARB IS ATILATIE Lazn1TUszgnAatsaumAdImiunTs
\ndoudne nsuUsgU msiuing wasmsussdiuguam

Principles of shape and size determination. Measurement of
mechanical. Electromagnetic and optical properties of food materials.
Analysis and application of information for handling, processing, storage,

and quality evaluation.

NANNITIAINTTUDINNS 3(3-0-6)
(Principles of Food Engineering)
Syiresdeuinneu : 02212215
pavladlsuazndsuluinIngsuems aszuunswliguemis
wannsvinau dulsenau LLﬁsﬂﬂilﬁdNLﬂ%dﬁauﬂsgﬂmqqma'mn‘iiuawm
Mass and energy balance in food engineering. Processing of food
products. Principles, components and operations of processing equipments.
in food industry. '

nanMInelauAIINTBUN NBAEMNTINE T 3(3-0-6)
(Principles of Heat Transfer in Food Industry)
JufigesauInneu - 02212215
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ANUANATBIgNYTLazanTINMSIEIAuSousaniime R uily
TWUURRAMNTINDINIS aumsnmaanuieu wasisudtdywituanzasiiuayly
ALl aunTsNsuSadadey AUATTNTWIAIIUTDUTDIDIMITIVAL NSLRBALAY
MSATULLY Qﬂﬂ‘imuanL'LJaUuﬂ’nmawawamnm%mwri

Temperature differences and rate of heat transfer per unit area in
food industrial system. Heat conduction equations and problem solving in
steady and unsteady state. Heat radiation equations. Heat convectioh
equations of liquid- foods. Boiling and condensation. Heat exchanger. State
changes of food products. |

Ujuinsiawzmiigluismnssuoms | ) 3(3-0-6)
(Unit Operations in Food Engineering I)

anvauslaNIsYaIeynIALds NUAUAERITDIBYMALAZUENNITUEN
aumﬂmma ATTUARATUIA NITNTAN NITANAENBU NISANNEN w‘aaimtwu n13
NHJJ‘ZJBQBTﬂ'I‘JLL‘ZN Wmaluazuila ﬂ'lﬁ’élﬂi’ﬂB'iﬂ"liLﬂﬁ'JLLﬁ”’t]'Wi']‘iLL“lN 'a")!J'Vl\iﬂﬂB'i
mmawmﬁlﬂuumammaﬂgumn'mmﬂ‘isumms )

Characteristics of solid particles. Kinetic theory of particles and
principles of particle separation by‘ mechanical methods. Size reduction.
Filtration. Sedimentation. Crystallization. Fluidization. Mixing of solid liquid
and paste foods. Extrusion of liquid and solid foods. Including power
consumption in each unit operations.

UfUAMsIrinssuems | ‘ 1(0-3-2)
(Laboratory for Food Engineering I)

UfiAnisdmiugunsaluasiaiosiefildlunszuiunisanauin n1sua ms
WY A1INTBI AT AL MTENA NIsSKARDIMSNTEeq waznisudsgy
Tnaldmmiou

Laboratory for equipment and instruments used in size reduction.
Comminution. Separation. Filtration. Dehydrations. Evaporation. Extraction.
Canning and thermal processes.

naranivasluadmiviaingmuenmis | 3(3-0-6)
(Fluid Mechanics for Food Engineering)
Auiinealiouindeu : 01417168

auvAvesvedlva alinsrmanivadlva auniswdsruuazainuseiios aums
mMsipdeuinuasTumsy NMIIATIERIRLATANUAGIEARY MSIMaLUUAIRITE
veslvattlaigusta nislualuvie mslvavesedlvalunszuaunisudneimis
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Properties of fluid. Fluid statics. Energy and continuity equations.
Equation of motion and momentum. Dimensional analysis and similitude.

Steady incompressible flow. Flow in pipes. Fluid flow in food processing.

maiarudulugaamnssuems 3(3-0-6)
(Refrigeration in Food Industry)
Iniifeadeunne : 02212215

nMInuMunNauMnamans audanulelasiuainyewinid wazn1svii
arnnduidesdu nszuIunIniIAEuEgauARLATNTEUIUN1TIT
nszumshAuduuaetuaay @sirmndy wasnidundedu ns
Aumnisnaiiaby inJesdnle 1w3sanIuuiiu ineniisuve gunsal
w818 TauTunanaravausEAuaIsiInI iy n1sAIvANEIsiIA 1LY
dMUsENBUTRIEILUUAN 9 AMTAIvANIIMhuazIsULLEAING NTBBALUY
AMuzuasvisasiharby Audasai MsuszgndlugnamnneIms

Review of thermodynamics. Psychometric property of air and
introduction of refrigeration. Ideal and real refrigeration pfocesses. Multi-
pressure refrigeration process. Refrigerant and lubricating oil. Refrigeration
load calculations. Compressors. Condensers. Evaporators. Refrigerant
expansion/metering devices and level control. Refrigerant controls. Valve
components. Electrical control and monitoring systems. Refrigerant piping

and vessel design. Safety, Applications in food industries.

mIsenuuUUAIainsnass 3(3-0-6)
(Design of Food Machinery
Aniifeadounrieu : 02212217

wannsresnseanuuuAIasdnsna nquianudsme audRvesian s
ponuUUTudmATesdnInasteite dedeiinonlduazlild n1siden wan auss
\fe§ AUUET wude lwsn aded arewiu 14 ndnnsesnuuuaimdngudnuny
nussnUUULasMsUsEgNAluLATasdnsNAB M

Fundamentals of mechanical design. Theory of failure. Properties of
materials. Design of simple machine elements. Rivet and screw fasteners.
Welding. Shafts. Springs. Gears. Coupling. Bearing. Breaks. Clutches. Belt.
Chains. Fundamentals of hygienic design. Design project and food

applications in food machinery.

nsTUILNISHANATEITNINABIINS 3(3-0-6)
(Manufacturing Processes for Food Machinery)
JmasassuNIneu : 02212218
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winyadmiunsyuaunsnaniaiasininaa s niswde nstugy n1g
iWeu natugulavsieiiounasibu nsdn nds la e fa vunauasmsviin
3oy Maiauazasnnaoy ANudIRUSYeInsEUIUNTHARLAL Tan LATasilauay
inTeadnsdmiunsudn wavAtlddnelunsndn

Fundamentals of food machinery manufacturing processes, foundry,
forming, welding, hot and cold forming, cutting, turning, shaping, drilling,
milling, dimension and surface finishing. Measurement and inspection.
Relationship of materials and manufacturing processes. Machine tools and
machineries for manufacturing, and manufacturi'ng costs. '

VANYAIMNITUNTEUIUNITE NS 3(3-0-6)
(Fundamental of Food Process Engineering) o
vanmsuusgundndasionnasensyvin e Uszua un dhifunagluliy

LATBNRNNLASIUNYIINY

Principle of food processing for food products from cereal, meat,
fishery, dairy, fat and oil, beverage, and confectionery.

nsUszendneuiueesludfINssua IS 3(3-0-6)
(Computer Applications in Food Engineering)

nadszgnataznslilsunsudiSegulumsesnuuuiaiesinsnaa g s
A3 waznszuunswlIguRandusiomns nisldreuiameslussuuide way
Nunaaed miduitudeyanaznisiivdeyanislulasreuiiawes n1sdey
Winnsuduiagudmivamuanizegi

Application and usage of application software for food machinery
design. Management and food product processing. Computer usage for
research and experimental systems. Data transferring and storing with

microcomputer. Programming for specific work.

szuuidsedivalugnamnssuams 3(3-0-6)
(Fluid Power Systems in Food Industry)
Ivrideudeunneu : 02212318 |
drulsgnauessszuulalasdnuaziuuin nsyvenlensednuasianwuin
wetnaslansodn uasiiuuin Aumunuuazgunsalinuay dydnuaiuainans
gasszuulansednuasiiua@n niseanuuuszulansednuastuuin ssuulanse
anuaziuvAnluaissinsnanisndnes msleseitasudluvesssuulense
anuaziiuu@n
Hydraulic and pneumatic components, hydraulic and pneumatic

cylinders, hydraulic and pneumatic motors, control- valves and control
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accessories. Symbols and circuit layout of hydraulic and pneumatic system.
Design of hydraulic and pneumatic system. Hydraulic and pneumatic system
in food machinery. Analysis and correction of hydraulic and pneumatic

system.

fueaduazlulasnoulnsalassluanimnssue s 3(3-0-6)
(PLC and Microcontroller in Food Engineering)

TasesaduifuguvasgunsaimuanBenssnsiiaunsalusunsuld (luead)
Zesnssnzuasfivadaydu gunsalilidmsunisTusunsy dmdituguvesiiuead
‘qm‘swn'l'iﬁ']ﬁ"mazmi'fﬂmn'suu,aﬂma%‘lﬂa:un'iu gunsalfuldnnazdsaan
sudeuitnmsdeandeya nsUsvandnismuauiriuguakasnissusudeyalu
9AAINNTINBINIS lulaspeulnsatasdiiosdu n1s@sulusunsy
lulasmeulnsaass gunsalmuauuarnTUszgnAluUImMNTIIEIMS

Basic structures of Programmable Logic Controller (PLC). Logic circuit
and boolean algebra. Programming devices. Basic instructions of PLC.
Instruction list and ladder diagram programming. Input and output devices.
Data communications protocol. Application of supervisory control and data
acquisition in food industry. Introduction to microcontroller. Microcontroller:

programming. Controller and applications in food engineering.

LATUEAANTIAINTINEMT 3(3-0-6)
(Food Engineering Economy)

-l

Tassasauyuuaznannsind gasaenils A1U8EUANLIAT N3

L u
ar

Answiduasugmaniiiiausznaunisindulalugaamnisuwlszlemis s
AATILEMIaMU MTUATIZINTIVAUNY MTIATIZRRARNNY AdBLTIALAYANS
frsanmEGuld msdwsisinnla msleseianndss wazmmibiviueu

Structure of costs and principle of the accounting. Interest
formulations. Time value of money. Economic analysis for decision making in
food process industry. Investment analysis. Replacement analysis. Break
even analysis. Depreciation and income tax considerations. Sensitivity
analysis. Risk and uncertainty analysis.

msduasiiiaunenadmiuicnT e s 3(3-0-6)
(Mechanical Vibrations for Food Engineering)
mswEsuiuuueiluinuasuuuliduedluin mndsssunivainisdu
LazuuUAEmsdy msduazitauesssuuiiniaasanssesuduauad sudeu
‘3§m‘maﬁsuuﬁauz_gaﬁ’u wé’nnWiﬂ?UﬂnnwsﬁuazLﬁau NN5BARUUTZUUATT
Suaziieuiislidmiununeiiuimnise s
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Harmonic and nonharmonic motions. Natural frequénc-ies and modes
of vibration. Vibrations of single and several degree-of-freedom systems.
Method of equivalent systems. Vibration control concept. Design of vibration
systems for applications in food engineering.

Uijuamsiamezmheluimnssuoms I 3(3-0-6)
(Unit Operations in Food Engineering I1)

msfinyuaznseenuuumitsUjuiinislugramnssiens  ssuums
NTEABUAZMTAUIINEFITTENINE LY anuvauna MINAU MITUMY n13QA
P MITTATAWITMINVRWTWALIBUNGT  N15ANATEVINVIAMAI U BUVA7
m‘ifg}ﬂ%'mm:m‘Jl.LanL‘thtlu‘laaau

Study and design of unit operaticga.ns in food industry for diffusion and
mass transfer systems between phases. Phases equilibrium. Distillation.
Evaporation. Absorption. Leaching. Extraction. Adsorption and ion exchange.

UjuAnsimnssuamis i - 1(0-3-2)
(Laboratory for Food Engineering If)
UjuRmsdmiunamansveanissinina namaniuadlva AUNNAFIANS
MIMYMATNTEY MIaiu uaznisuiuanne
Laboratory ~for mechanics of machinery. Fluid mechanics.
Thermodynamics. Heat transfer. Refrigeration and air conditioning.

nseenLuULATasiiadEmEnSusia s 3(3-0-6)

(Food Products Conveying Equipments Design)

Jriidioadeumde : 02212322
nsusulduaznishnaaniesiioddomanfusiamas nsesnuuy

iSesfledides Usstavenewu 19 nseie fhuuin gnnAs wavTIIAY
Adjusting and installing of food product conveying equipment.

Designing of belt, chain, bucket, pneumatic, roller and hanging rails

conveyor.

nafansiAseinInaams _ 3(3-0-6)
(Mechanics of Food Machinery) |
Judineaiomnney : 02212216

nalnlula3asdnsnaevis mMsiasieidiumis m1ngs wavaswe
Fudauindoud gnsmalugaiuiies n1simsiziuseain wazusudeslunaln
warsyuuiuilasweainiesdnina navennailadouiiludnuusmunanadoud
wuutnnaulunduun
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Linkages in food machinery. Position analysis. Analysis of velocity and
acceleration of moving parts. Velocity ratio of gear trains. Static and inertia
force analysis of linkages and gear trains of machine. Balancing of rotating

and reciprocating mass.

\nsasinsnavadlvalugnanvnssuemis 3(3-0-6)
(Fluid Machinery in Food Industry)
JvrifeaFeuaniou : 02212318
mssuun uazdnuazueiaiesgu st wasededaluszuulense

an wasifn MsAunuEnssous uasUssAnsnwveaaiasinsnavetlua ms
sanuuusTuUviedmiunsTevetlvaluie  msussgnaldan  wasnswily
Hamilfnturenaiesinsnavedlvalugnamnssieis .

~ Classification and characteristics of pumps. Blowers and compressors
used in hydraulic and pneumatic system. Calculation of capacity and
efficiency of fluid machinery. Design of piping system for fluid distribution.
Application and solution of occurring problems of fluid machinery in food

industry.

FAINTIUMTIUNAIDINT 3(3-0-6)
(Food Dehydration Engineering)
Fiideadeumnteu : 02212313

fugureenssuaum ik lelaswain wasmgquijvesnisviuda ms
ymnsnamsiuiazauganuiy fseentuvgunsaimsiuiiemisuuy
a1nAsd watndeudiuazvgdladu msviwiauuududs uaznisifiuinu
DIMITUN

Basic drying processes. Psychrometrics and drying theory. Prediction
of drying time and equilibrium moisture content. Design of food dryers,
fixed bed, moving bed and fluidization. Freeze drying and storage of dried
food.

msulsgdanIneuaseniing 3(3-0-6)
(Solar Food Processing) _
nqunmswiiduazndiuuaseniing waduaeniing gunsailvimmisu
fendrnuuaeing  madeuanmussingivuazemnsvazdnfu mswdszy
pwnsfeAuiou MmIsenuuugUnsal Medrnsulsjlamnimenaiatiing
Radiation theory and solar energy. Solar cell. Solar cooker. Raw
material and food deterioration during storage. Thermal food processing.

Design of equipment. Examples of solar food processing.

*sggnUalml *51831u3use
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Amnssumsudsjiunuasnandusiun 3(3-0-6)

(Dairy Process Engineering)

ulLazaIuUTENaUYaIUY n”l‘im-ﬂilaauqmn'mﬁ”zuuﬁu MsisaLenAIY
mslaliFlud  waznsuuuSinadluiuluuy NSTUIUMIMILUsFUNEAA eI
wwuduq  nswaeeslsduasane’lsd msahaazengUnsailu
gramnITIuL Idmsussmdniuiug gunsaluarssuuiaduluaenisndnuuas
ACERGILATY

Milk and milk components. Determination of raw milk quality. Cream
separation. Homogenization and standardization of milk fat content.
Processing of other dairy products. Pasteurization and sterilization. Cleaning
of dairy equipment. Packaging of dairy products. Equipment and service
systems in dairy processing line.

szuuAumalugnaunssue Mg 3(3-0-6)
(Power Systems in Food Industry)

szuumsilasgundanu  uvasiudalih  Wemdwasmswrlnidomas
swuumuniu itey  wasbwdau  Tssnusudidled wallaniseusng
wasluszuuauiou szuveniadn Msoynunasnudmiunewmes uagnis
lgwilauvasiwiatniiuszaniam mMsuswsmMslindanuuasiasygeanily
GAAMNITUDIMNT NTATIVABUMILINAIIU WasRnnuug

‘Energy conversion system. Steam generator. Fuel and combustion.
Condensate. Feed water and cooling water system. Steam power plant.
Energy conservation techniques in thermal system. Compressed air system.
Energy conservation techniques for motor and transformer. Energy

management and economy in food industry. Energy audit and monitoring.

ANTIUVTTYNUIDIMNS - 3(3-0-6)
(Food Packaging Engineering)

LUIAANININYIAEN SUALTAINTINYBIUTTYA MG 01T Aiantiivine
mMenmMuasnaLATiAlIviu st AuduiusssndnnuasALaswiiinasld
1 walulaBnisussgemsussamang ussyiusidmivemsiluguiae
Lulasanld nginaisinanaaenisuasdedsivinierfesiuussyfasidmiu
915 ANSBBALUY NMIHAR WavnsnAdeUUTIiue unliuveussytasiois

Concepts of science and engineering behind food packaging. Physical
and chemical properties of packaging materials, relationship between
characteristic  and  functional properties. Various food packaging

technologies. Microwavable packaging. Safety and legislative issues related
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to food packaging. Designing, manufacturing, and testing of food packages,
trends of food packaging.

nsliAusauluuleaviuiia 3(3-0-6)
(Ohmic Heating)
s aal L 4 v £ a f = & 1 o

winnsvasismsivianudeunuuleviuiia Toviufiaigaa nsmiAnsiluda

4 L2 1 0' o r o s s
IsTRaNiueg@laLBLara M TUAIEIWE MIANUINAIGILEY NANIUAY
Fourassruy MaUszendlunsyuIun1Temg

Principle of ohmic heating. Ohmic cells. Determination of electrical
conductivity, homogeneous and multi-phase. Calculation of heating power

and energy of the system. Applications in food processing.

nsaysnenarulugramnTINeIms 3(3-0-6)
(Energy Conservation in Food Industry)
JuiideaFeusnneu : 02212213 uay 02212321
wénmailesiuvesniseyinviaznisdanisndsay wsysrelygRdauesy
nseydnEndany wadauasnszuaunisassiandanulussuunuiou nis
pufndndanunaznsdifnuluszuuitlindnuanuieunasndaeulniily
PAAIMNTIUDMNT
Fundamental of energy conservation and energy management. Energy
promotion and conservation acts. Energy auditing techniques in thermal
system. Energy conservation and study cases in systems using thermal and
electrial energy in food industry.

MInUANEAlLERALUNTEUIUMHERB NS 3(3-0-6)
(Automatic Control in Food Manufacturing Processes)
riideaFousnteu : 01417267

winmsvesnsmuausal®  svuumuauiidudaduuaslicdugadu
niudmeiitunazudenlassunsy nmsmuauuuulauazln nsuiaumsae
Fmswasuguvesaand nsausinsusiedusne q seuumsieundu ns
RTINS TN INVBITEUUAIUAY Lﬂ%’aq;aauané’mhﬁﬁﬁugm’[uqmamnsm N3
ﬁ'ﬁs‘uumuquuﬂlw’j‘i.mmﬁmnssummsﬁ%‘luﬁmm‘%‘mﬁ'nsnamimwrs way
nszvIuNIIWlIglemg '

Principles of automatic control. Linear and non linear control systems.
Transfer function and block diagram. Open loop and closed loop control.
Solving equations by Laplace transform. Response to inputs. Feedback
system. Analysis of stability of a control system. Basic industrial controller.
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msvihaazaatuubineatudi nsguAvialulsauemsuaziuaades
spuutaaiudandy 1AsgIu ISO, HACCP, GMP uag g1ana

Principles of food industrial plant design. Plant location analysis.
Various methods of location comparison. Analysis of plant layout size. Plant
layout. Systematic plant layout design. Selection of equipment. Flow
diagram of the process of food materials. Adjusting the balance of route.
Management of production system. Material handling. Various techniques in
plant layout and design. Plant layout by computer. Introduction to Piping
and Instrumentation Diagram. Cleaning in place. Food plant sanitation and
environment. Fire protection system. ISO, HACCP, GMP and Halal Standard.

MIAUANAUAMILGAAMNTTUR NS 3(3-0-6)
(Quality Control in Food Industry)
IiifesFeuinne : 02212214

wdnmsaruANAmNHlUgAAIMNTIH NM3LELNUTIAIUANATN 1 wannsauY
fiRtefunsmuauaMA N ATIATIEVALTIONTNUDINTZUIUNTS InATANTS
ATUANNTEUIUNTSITENRA wHunstnietion1sseNY N1sAIVANLAY
asredeulasisnisduineg anuidedelduaznimagauaignisliaiures
NARA A 1IASTFIUGAAMNTTHIUMIAIVANAMNIN NANNITILATIENSUATILIA
AumANgaLaEANINUISMITIRLUNIKER Lazn1sUssgndlunIsUssiunanm
213

Industrial quality control principles. Application of control charts.
Other related quality control concepts. Process capability analysis.
Statistical process control techniques. Acceptance sampling plans. Control
and testing by sampling. Reliability and product life testing. Industrial
standards in quality control. Hazard Analysis Critical Control Point and Good
Manufacturing Practices principles and applications in food quality

assurance.

madanslsanuemg 3(3-0-6)
(Food Plant Management)

astnesAnsuazmsanduiulugaamnssuamsaielni asdnw
Yadeitugiuresnisdnesdng nsufiRnuvesmizedii g wazlgmiineadas
Fnuwarreinisdnnis nquinisdanis nsdaniimsudnamisiagdunme
isugaans n1sUseiliunanazimaiaroin1sdnnsdimnsse viteau
Frnssuems Lian Ardey wazladaniamsssy

Organization and operation of modern food industry. Study of

fundamentals of organization. The operation of function elements and
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02212471**

02212473*
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associate problems. Nature of management. Management theories. Food
production management for economic value. Evaluation and engineering
management techniques. Food engineering office. Time, perceptual and
culture factors.

Jennssudenirsauaiasdnsnans 3(3-0-6)
(Food Machinery maintenance Engineering)

wnAnluntsdeaiine addnsdizauaznisineianng ssuudeuiig
Balesiu msnawsunazmuquianssudentise nsnuauesing niwens
uana lunudeuiigs mstananudauiig uazn1sUssdiusuuitonisuiulss

Maintenance concepts. Failure statistics and causes analysis.
Preventive maintenance system. Planning and control of maintenance
activities. Spare parts controls. Human resources for maintenance works.
Maintenance performance measurement and system appraisal for
improvement.

wiatiansAwaludenssuemis 3(3-0-6)
(Computational Techniques in Food Engineering)

mi'lfhﬂauﬁiLma'i'm‘lhzqﬂG'flum'imwamaU“tlaﬁzuuauﬂ'l"il,%ql.ﬁu AU
nvesaunsiibidudady  nsUsanaluiisasuendss msusudulds
nameyiusuarUITUsIdian Mvwalaavesannsiseyiusantey s
a"s’mmué’naawmmﬁmmams‘tﬁaﬁm'ﬁzﬁnszmummﬂsgﬂmmi

Applying computer techniques for solutions of system of linear
equations. Roots of non-linear equations. Interpolation and extrapolation.
Curve fitting. Numerical differentiation and integration. SolQing of ordinary
differential equations. Formulation of mathematical models for analysis of
food processing.

nsUszdiuRuA YR MILasKEARaISInYRTaEaltvinans 3(3-0-6)
(Nondestructive quality evaluation of food and agricultural products)

wanmnsavaeugmnmedtlivhats nmsmailaildnsivaeuaunw
awsuasniananinsineasadwhivinate waldanisiaquamiiendaa
adwam Mnd awnlnsalnldunsusadlng awnlnsalnUsansilalean-
waaswiuld nsfnaruuduile nmsduasiounuudasy waznisdulugy
PRI

Principle of nondestructive quality evaluation. Overview of
nondestructive quality evaluation techniques for food and agricultural

products. Quality evaluation by camera, color, near infrared spectroscopy,
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ultraviolet-visible spectroscopy, firmness, free vibration, and acoustic

vibration.
02212474% ASMTIATIRIkaTIANITBYad MIUIMINTTUD S 3(3-0-6)
(Data Analysis and Visualization for Food Engineering)
msdafiudoya nsAaeEdRiugIY NI Mslessiuuliue
{1 nsdnsulsudoya madasiziwazmninauateyalugnamnssuems
wuzilsunsudnaguilflumsitssiteya
Data collection. Basic statistical calculation. Graph. Basic trend
analysis. Data organizing. Analysis and data presentation in Food Industry.
Introduction to package programs for data analysis.
02212490  a@nfafinw 6
(Co-Operative Education)
m‘sﬂﬁﬁ'ﬁmu’[ﬂﬂmuﬂsznaun'ﬁ'i.ué’nwmswﬂ'm'mﬁ"aﬂﬁﬂ wielvilsszaunsal
nnslUUfiRnuilduoumng
On the job training as a temporary employee to achieve experiences
from working on the assigned project.
02212495 NIAIBNAITLATNIUIAINTTUDIMIT 1(0-3-2)
(Food Engineering Project Preparation)
Tassidmanssunmsenmisimihaula maeisunsuazunusniunisees
lrssnupasnaumMsitauslasau
Interesting food engineering project. Project preparation and plan as
well as its presentation.
02212496 FouamEnImNTTIeIvT _ 3
(Selected Topics in Food Engineering)
Faaamzmadmnssumsemislussiudiyges deiFeadadsululuus
aznNIANISAN '
Selected topics in food engineering at the bachelor’s degree level.
Topics are subject to change each semester.
02212497 dunun 1
(Seminar)

]
v o

nsttauslazeddsiemitenuraulaniaiAinssunise nisiuseau
USyand 95591U55UT093AINS

*seg e v
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Presentation and discussion on current interesting topics in food
engineering at the bachelor’s degree level. Ethics of engineers.

Ugymiiew _ ' 1
(Special Problems) '
MIANBIAUATINNIAINTTUNITOMISTEAUUS YRS wasiSeuTeadou
Wuseau
Study and research in food engineering at the bachelor’s degree
level and complie into a written report.

lAsanuiAIngsuems | 2(0-6-4)
(Food Engineeriné .Project)
IriideeFeunndeu : 02212495
lassursanlasAmnssumsemsnlmaseuAnuily
Continuing project from the food engineering project preparation.
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02204101

.01403114

01403117

01417167

nsdsulusunsniosiu 3(2-3-6)
(Introduction to Programming)

Thseafafuguvesszuunsuiamasadielmi nnsunudoyaluneufinnes
unumeasmspnnalumsuidym mswaunlusunsunadn nsileuldsunsy
\askushenwsgiugs mefinufiRnistusunsuluesufiinsneuiimes

Basic structure of modern computer systems, data representation in
computers. Computation role in problem solving. Small program
development. Introductory programming using a high-level = programming
language. Programming practice in computer laboratory. |

UftAnsudnyauaiivity 1(0-3-2)
(Laboratory in Fundamental of General Chemistry)
Jigesdeudeu : 01403117 wiawieufiu

UiRnsdmiuian 01403117 winyataiinaly

Laboratory work for 01403117 Fundamentals of General Chemistry.

vanyauaiily 3(3-0-6)
(Fundamentals of General Chemistry)

Tassadeeznon arsniizeednuazandiniunisafizesdn Wussiadl
USinauduius uia veamad veauds ansazane saunaraniiall augaiall nsauaz
wa dunaveslesau saswdieuwmiin Tavy elans uazfistany Tansunsuddu

Atomic structure. Periodic table and periodic properties. Chemical
bonds. Stoichiometry, gases, liquids, solids, solutions. Chemical kinetics.
Chemical equilibria. Acids and bases. lonic equilibria. Representative elements,
metals, nonmetals, and metalloids. Transition.

AMAAANTIAINTIY | 3(3-0-6)
(Engineering Mathematics |)

aflauavainudsiiesvasiladdu sywusuaznisuszand Andsouus
Usiusuavnisuszgn svuuidadedn Uhiushinsawuy srdunazeynsu maguill
[Wandiarmans

Limits and continuity of functions. Derivatives and applications.
Differentials. Integration and applications. Polar coordinates. Improper
integrals. Sequences and series. Mathematical induction.
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ALAAERTIAINTTY Il : 3(3-0-6)
(Engineering Mathematics If)
Jyniideadouneu : 01417167

VnneiuazsNAdRIATIIMIY tragdavesiliiduranaduds
unagdavesienduilsiduainmes

Vector and solid analytic geometry. Calculus of multivariables
functions. Calculus of vector — valued functions.

ALAFANERSIAINSIN I ' 3(3-0-6)
(Engineering Mathematics 1Il)
3’uqﬁs"ia\1L'§auuj_riau : 01417168

aumsdeoyiusiBadusudunts aunafeuiuiBaduiifidussaniiou
AR mani1sulasavanguaznanisulanniiy maLaaaﬁLTJuaqﬂmﬁqé’a J¥UU
aunsiBeuiusudy

First order linear differential equations. Linear differential equations
with constant coefficients. Laplace transforms and inverse transforms. Power
series solutions. System of linear differential equations.

andvialy | | 3(3-0-6)
(General Physics I)
narans mstadeuiiuueniveiin Adu naranivadlva QUVWAAIARS
Mechanics.  Harmonic  motion.  Waves. Fluid  mechanics.
Thermodynamics.

Aandvialu I | 3(3-0-6)
(General Physics Il) |
JndisioaFeumnaeu : 01420111

T waimén pduusmdnluia Feaudiand Wandgaluididasdu waz

. duedeswand

Eledromagnetism. Electromagnetic waves. Optics. Introduction to

modern physics and nuclear physics.

U{URMSHENS | ' | ©1(0-3-2)
(Laboratory in Physics 1) |
JyiisipaFeumnnion : 01420111 vienwdeudy uie 01420117 visendoufy
UfiRnsdmiviu Handvialu | videEndiugy |
Laboratory for General Physics | or Basic Physics I.
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01420116  U{URMSHEND I 1(0-3-2)
(Laboratory in Physics If) |
JuriideaFounneu : 01420113 uay 01420112 wiewiannu wis 01420118 n38
niouiu
UfRnMsdmivin Handlty 1 wieMaAnditugu I
Laboratory for General Physics Il or Basic Physics II.
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3.2.1 919139Uszimangns W85EUU CHECO
A Fa-urmana | wamwmewims ] asseuaeu
AMLMIIvIng
Al (d1971397) tagliu | wingns
| Hodaiy, ¥ w.e. Adudanisdnun ' U'."'U‘]'i*
1 | wenqualun uzdves MUY 02212321 | 02212112
219158 1. Establishment of an accurate 02212322 | 02212215
2a.u. Gennssunaana) starch content analysis system for | 02212343 | 02212321
v inedemaluladwszamnan | fresh cassava roots using short- 02212344 | 02212322
wszuaswile, 2544 wavelength near infrared 02212391 | 02212342
204, (Grnssua3nana) spectroscopy, 2563. 02212433 | 02212344
JaINTaluMINedy, 2548 2. Rapid starch evaluation in fresh | 02212435 | 02212435
1.0, (GranssumAIaana) cassava root using a developed 02212442 | 02212442
qmaanscﬁuwﬁwmé’u, 2553 portable visible and near-infrared 02212495 | 02212495
spectrometer, 2563. 02212496 | 02212496
02212498 | 02212498
02212499 | 02212499
2 | wwnaudnd mgaumwadnar MUY 02212111 | 02212111
HUermans1vag 1. Effects of ohmic pasteurization | 02212213 | 02212112
7., (eanssulvidn) of coconut water on polyphenol 02212437 | 02212213
qmmninium‘iwmﬁu, 2535 oxidase and peroxidase inactivation | 02212442 | 02212216
7.4, (BANTINaIMg) and pink discoloration prevention, | 02212495 | 02212433
imiendowmaluladingzounan | 2564. 02212496 | 02212437
ﬁutﬁ, 2550 2. Antimicrobial .activity of edible 02212497 | 02212474
7.0; (BAInssuamns) electrospun chitosan/cellulose 02212498 | 02212495
awmingrdomalulagnszanundt | acetate/gelatin hybrid nanofiber 02212499 | 02212496
5UY3, 2554 mats incorporating eugenol, 2562. 02212497
‘ 02212498
02212499
3 weleri Sunsuseing U 02212412 | 02212331
FOAIARTINGY . 1. Effect of microwave-assisted 02212421 | 02212412
.U, (mnssuinvas) vacuum fryingon the quality of 02212432 | 02212421
\ngsAtiow banana chips, 2563. 02212465 | 02212432
UMTIVEIRULNYATANERS, 2530. 2. Effect of soaking conditions on 02212495 | 02212465
M.Eng. (Post-harvest Technology) | properties of Khao Dawk Mali 105, 02212496 | 02212495
Asian Institute of Technology, 2562, 02212498 | 02212496
2534, 02212499 | 02212498
D.Eng. (Post-Harvest and Food 02212499
Process Engineering)
Asian Institute of Technology,
2544,

979758 TUARYOUANGAT
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a1aun %'a—muaqa HATIUNIBINTG NISTAUERY
AUNLINIAATBINNT
Al (@191391) taglu | wdngas
Foday, U wa. fAdudanasdnen ' U-‘s’u:lq .
4 | wedinad Tndad ity 02212341 | 02212216
27197138 msfnwLazesnuuueisslanden | 02212342 | 02212217
2A.u. (AMINTIUNITOIMNT) nAleAv, 2562, 02212422 | 02212318
u'lr‘l‘ﬁﬂtl'lﬁ'ﬂl.n'c}ﬂiﬂﬂﬂﬂ‘i', 2547 02212461 | 02212341
2731, (AAINTTUN159IMIT) 02212464 | 02212342
uwﬁwu'lé'ﬂl.nb‘m‘iﬂ'mm{, 2550 02212495 | 02212422
02212496 | 02212461
02212498 | 02212464
02212499 | 02212495
02212496
02212498
02212499
5 UNaAMLIAN Lﬁawj MUY 02212434 | 02212215
Q’-&mmaﬂﬁ'msé Preliminary study of superheated 02212435 | 02212321
290, (Arnssuall) steamn spray drying: A case study 02212451 | 02212434
uvminendomalulagnszaeundl | with maltodextrin, 2561. 02212495 | 02212439
ﬁ'Ll‘lﬁ', 2541 02212496 | 02212451
2.3, (IAINTIUEIUNG) 02212498 | 02212495
uinenaualuladinszasundn 02212499 | 02212496 |
suy3, 2505 02212498
02212499
6 wedEmNuAIng drves U 02212314 | 02212314
TRANARNT1RTE 1. arduldlalumsldmaiia 02212411 | 02212411
M. (Wannudn i) aranwdsaunasulunsussdiuan | 02212432 | 02212432
(e sAtey AMURUYDITIETS, 2563, 02212495 | 02212495
UMINENABINEASANERS, 2529. 2. HavRInIzuIUMswenaIunsaluduy | 02212496 | 02212496
MS. (Post-harvest Technology) | #ildeRmnmaasinsiusswinadaiu | 02212498 | 02212498
Asian Institute of Technology, dmiundnnuegdien, 2563. 02212499 | 02212499
2532.
Ph.D. (Agricultural and Biological
Engineering)
Cornell University, USA, 2539.
7 | wwsgud qvssw MUY 02212315 | 02212315
309FNANS19150 1. Determination of adenosine and | 02212495 | 02212473
2.0, (AMINTTUNITBINNT) cordycepin concentrations in 02212496 | 02212495
W AINendunuRTANERS, 2546, Cordyceps militaris fruiting bodies 02212498 | 02212496
et (rangsuail) using near-infrared spectroscopy, 02212499 | 02212498
wIngdsnuRIAIARS, 2544, 2563. 02212499

*01913586UdnTaUNaNgnT
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duit "Ei‘a-muaqa HAMUNNIYTINS MsEudau
AUMUINIIYINTG
Al (@197397) U3y | wadnans
Hoaatiy, U wa. AdrSansdnun ' U%’mjiq
Ph.D. (Bioresource Engineering) 2. Establishment of an accurate -
Tsukuba University, Japan, 2548. | starch content analysis system for
fresh cassava roots using short-
wavelength near infrared
spectroscopy, 2563.

8 unanial Tassing MUY 02212214 | 02212214
ANARTITE 1. Antioxidant and antibacterial 02212311 | 02212311
m.u. (walulagmsawns) activities of cassava starch and 02212434 | 02212434
PAINTaluMINgNdy, 2535, whey protein blend films 02212451 | 02212462
m.u. (naluladnisamns) containing rambutan peel extract | 02212462 | 02212495
PRINTAINMINGdY, 2538, and cinnamon oil for active 02212495 | 02212496
Ph.D. (Biological and Agricultural | packaging, 2563. 02212496 | 02212498
Engineering) ' 2. Characterization of bioactive film | 02212498 | 02212499
University of California at Davis, from pectin incorporated with 02212499
USA, 2544, gamma-aminobutyric acid, 2563.

9 UNATITNANN NATI SRR 02212441 | 02212441
Hierans1sd 1. navamstadentudufsamudy | 02212495 | 02212495
.U, (3AINTINN1TOMIT) quamearensesalufnilaasdy 02212496 | 02212496
(HesAtion YBIWLNIA, 2562, 02212498 | 02212498
UMINYIABINERTANERS, 2542 2. Biomass supply chain framework | 02212499 | 02212499
29131, (rnssual) for a decision management of
U INENATINYATANEARS, 2546 biomass power plant: A case study
Ph.D. (Chemical Engineering) in Suphan Buri province, 2561.

University of Waterloo, Canada, )
2552

10 | unanaguns sauius Ty 02206111 | 02212218
219158 i m'%'aas]'al.?;auuumgufﬁﬁn"ﬁﬁuf’l 02212331 | 02212314
271U, (mnssuniiams) Soudwivewnsiussyluussaiust | 02212332 | 02212331
UM Ingrdunasans, 2541 98U, 2563. 02212465 | 02212332
2¢1.3. (AAINTINNTOMIS) 2. wa-uamm'lumif'i'wiaf]mn'\wwm 02212490 | 02212344
UMINGIRBINATANERS, 2550 “ihanFeunnudadudilendy, 2561, | 02212495 | 02212361

02212496 | 02212464
02212497 | 02212465
02212498 | 02212490
02212499 | 02212495
02212496
02212497
02212498
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dduil Fa-uwana HAUNNIYING nszuday
Auvimeitnms
AU (@19731) dagtu | wéngas
Hodnv, U wa. AduSansdnen ' U:‘.’U;j?‘
02212499
11| uwangdigayn i MUY 01208221 | 02212216
fveAans191sd 1. Unstructured numerical intensity | 01999111 | 02212312
2A.U. (BAINTIULNYAT) scales: Models, protocols and 02212312 | 02212495
U ivenduinensAaEns, 2539 errors, 2564. 02212321 | 02212496
M.S. (Engineering} 2. Physico-chemical and 02212461 | 02212498
University of California at Davis, rheological properties of plain 02212495 | 02212499
USA, 2543 yoeurt made from goat’s milk 02212496
Ph.D. (Biological and Agricultural | during refrigerated storage, 2563. 02212498
Engineering) 02212499
University of California at Davis,
USA, 2547
12 | welawa Inynd* Ny _ 02212211 | 02212211
819158 1. infeadnauidnuraznadmiums 02212212 | 02212212
.U, (AINTINYAT) An-AAWLS, 2562, 02212341 | 02212317,
UWINUIFUNERTAERS, 2538 2. sEuufauEnYEnThdawAtiang | 02212371 | 02212341
M.S. (Biological Systems Ussulananin, 2561. 02212424 | 02212371
Engineering} 02212431 | 02212424
Virginia Polytechnic Institute and 02212434 | 02212434
State University, USA, 2541 02212436 | 02212436
02212471 | 02212471
02212495 | 02212495
02212496 | 02212496
02212498 | 02212498
02212499 | 02212499
13 | wwenany wWnsiianives” MUY 02212313 | 02212215
dhsmansnngd 1. miwagUnsaiuuunaw i | 02212316 | 02212313
2A.U. (AFINTIUNTEINNG) Uinmanuiuressarnseufude | 02212433 | 02212318
\Ayshteusufunis Tidasdursnanawninsalnd, 2564. | 02212435 | 02212442
WNINEIBNYAIATERT, 2540 2. Development of calibration 02212442 | 02212495
263, (ranssuiadl) models for rapid determination of | 02212472 | 02212496
U INENATNYAIANERST, 2504 moisture content in rubber sheets | 02212495 | 02212498
using portable near-infrared 02212496 | 02212499
spectrometers, 2563. 02212498
02212499
14 | uNaEnsIAL B.FITIU U 01208261 | 02212217
219158 1. Novel LDPE-riboflavin composite | 02212495 | 02212318
27.U. (IAIATIUNTEIMNG) film with dual function of broad- 02212496 | 02212495

*97915E R FUANTOUNANGAT
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UINENABINEATATERS, 2546 spectrum light banier and 02212498 | 02212496
7.0, (GAngsunsewmng) antimicrobial activity, 2562. 02212499 | 02212498
UVTIENRBLNYASANERS, 2559 2. Reinforcement of banana flour 02212499

biocomposite film with beeswax
and montmorillonite and effects
on water barrier and physical

pro'perties, 2561.
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Thermodynamic concepts. Thermodynamic properties of a pure substance. First law of
thermodynamics. Second law of thermodynamics. Carnot cycle. Work and heat. Energy
conversion. Entropy. Steam generation. Thermodynamic applications to food processine.
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Force systems. Resultant of forces system. Equilibrium. Fluid statics. Centroid. Area

morment of inertia. Kinematics and kinetics of particles and rigid bodies. Newton’s second law of



motion. Work and energy. Impulse and momentum. Examples of application of mechanics in

food machinery design.
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Equilibrium of rigid and deformation bodies. Stress and strain analysis. Axial load. Normal
and shear stresses. Bending and shearing stresses in beams. Deflection of beams. Torsion load.
Buckling loads. Combined stress and Mohr’s circle. Strain energy and failure criterion.
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Relationship between structures, properties, production process and performance of
engineering material. Phase équilibrium diagrams and their interpretation. Relation of micro and
macro structures with material properties. Material properties testing and analysis. Production
processes of engineering materials. Corrosion and degradation of materials. Material selection for

food engineering.
8. @13dddeu
a { o Y ;
swasdsanmunusngluviiai 3 de 3.2

o (YN = I [ 4 a .
9, LtNuﬂLLﬁﬁQﬂ'ﬁﬂ‘izﬂ"lUﬂ’l‘]ll‘J"IJNﬂ‘Ua'UN"IFI'ig"tuﬂﬁﬂ'l‘it‘itlugi]"lﬂ“ﬁﬂﬂﬂﬁqs']ﬂ?‘ﬁ’l (Currlculum
Mapping)
= < o v
smaxLaammuwﬂ'i'mglwmmw 4983

10



Jg.un. 1-1

wuutduavaasiedvn vl
sTAUUSUIAT
AMAITIIAINTTUNITOINIT AMSIAINTTUATEAT AMUWILEY INYNVANIWILEY

Swumiein (vu.ussens-su Ujuins-suAnvimeauie)

1. W&l 02212318 3(3-0-6)
Fadvnmwing nafansvaIlvadmiviAIngsne s
%aﬁmmmé’qnqu Fluid Mechanics for Food Engineering

2. i'mfimﬁﬂaL?Jﬂaq"lwmﬂﬁmszﬁuﬁmuqm?ﬁqﬁ
() MAATEANIIILUNGUANTE s
(V") mnedrnavwizlundngnsiminsumansiudia @19713913MNT0MNT
(V) Ay uamztadu '
() v namziden

( ) s dentas

Q% 4 gk ATty SRR . - ..\ S—
s d ¥ = . 1
. J¥ininesssuiniou laidd
a o v =t v

FyndesFvuniounu il

TUNIANIIIEAU Fun 30 WU Nusneu W.A. 2564

.

o U A~ W

. Anguszaedlunisiaseie

6.1 AUAIANYVDITIBIVT
vaslvaneanaansitfanusiiureavamiemeduisidestussuumsdmnssuagiann A
Wnlaautavesiva anudu n1stadeuil saudadnuresvedlnaazilinsunginssuvesvedlvauas
anu1saivesinaluldusslonildegianiiewans dwmsunszuiunisednemisuais q Ussiam iy
nizmummﬂigﬂifwalﬁuamﬁmﬁ'mﬁuu Vi3BnsTUIUNTEY FRodesfiuamsmaniitnanieteiu
nslvawazauifvesadlva ﬁ%ﬂguﬂ'nufuazﬂﬂmﬁﬂﬂﬁqnfri'lﬁsuﬂu?iﬁiiﬁLﬂuﬁau%’u‘amnimm‘i
6.2 nadnsHIAATUAUTAR
1. fAnansoedunenwginssuuazauavevasiva gunsalfuguiiietosiunsivald
2. ﬁ%ﬂmu'mﬁLﬂS'wﬁi:ﬂumﬁaqﬂﬂm?ﬁl.ﬁm-ﬁaaﬁ'unﬁ‘lwatﬁaqﬁu wazamnsaUszendluns
"‘.n.ﬂswﬁnﬁ‘lwa'uaan_'szmun'-riwaﬂa1m'i'lu‘sw"‘m'1ﬁtﬁm'ﬁ'awiaiﬂ

11



7. A1@5u1ese3e (Course Description) |

audRvesvedtua adnemansvalva aunisndsnunazanunelios aunisnisiateuiuas
ubnin Mmsdnswiliiuasarmaiiends nislnauuuasivesestvaiiiguia mslvaluvia nislva
goavadlvalunszurumsuaneImis '

Properties of fluid. Fluid statics. Energy and continuity equations. Equation of motion
and momentum. Dimensional analysis and similitude. Steady incompressible flow. Flow in
pipes. Fluid flow in food processing.
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Radiation theory and solar energy. Solar cell. Solar cooker. Raw material and food
deterioration during storage. Thermal food processing. Design of equipment. Examples of solar
food processing.
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Principle of nondestructive quality evaluation. Overview of nondestructive quality
evaluation techniques for food and agricultural products. Quality evaluation techniques by

camera, color, near infrared spectroscopy, ultraviolet-visible spectroscopy, firmness, free
vibration, and acoustic vibration. '
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7. A183UnETIY (Course Description)

- msdniuieya msdwueaiitug new nsiessiunliiedude  asdasadeu
foya msinnziazmaiiaueteyalugnamnssuens wumhlusunsudSaguitlilunisiasei
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Data collection. Basic statistical calculation. Graph, basic trend analysis. Data organizing.
Analysis and data presentation in Food Industry. Introduction to package programs for data
analysis. -

8. @AY

a = . < 1Y
wazdanuiivsinglumnai 3 4e 3.2
o v o 2 ar a
9. uHUiLanINIINTEWAMUTUARTEUNIRTTIUNANTTSBUANANgnsds 18381 (Curriculum
Mapping)
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9.0, 1-2
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1. a3 02212211 3(2-3-6)
a 2 ° aa a e & v
Foivnwine ANTATNLUUIIADEIULALAZNITILATIEVLUDIAY
4 a o " . .
FAIYINTE12ANG Y Introduction to 3-D Modeling and Analysis
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() MR ITUNGUIY e
(V") mnavuanizluvangasimnssumansudia a1 3MInI e M
() Arnanizdidu
( )3wewzden
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(Engineering Drawing Fundamental)
4. Fwiidesdounendu  ifl
Fuitdavinneiv Fuit 30 WWou Auenou w.A. 2564
6. dngUszasAlumsia/diudsenein
6.1 AnwdIAYTaITIIYIUATMRRALUNTUTUU
Lﬁaemnwé’nqmamﬁmwﬁm 01208111 Amslsunuuiaanssy wazlysedvn 02212112
ﬁugwumﬂ%ﬂuuuuﬁmnﬁu Tundngasimnssuams ‘
6.2 nadnsAntuAuian
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02212211 MSATRUVUTIRBIA IR 3(2-3-6) | 02212211 msaeuuyIIaaEuiif 3(2-3-6)
wazmsiassiiedu wazmsiAToedY
Introduction to 3-D Modeling Introduction to 3-D Modeling
and Analysis and Analysis
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gfideasouIniay 01208111
Jeinoadoundaniu il
ABsUIETIEIYT (Course Description)
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Use of computer for design and analysis of
mechanical and food engineering problems.
Working drawing and tolerances. Physical
modeling and simulations of mechanical
engineering problems and applications related
to food engineering.

Jurigeasumndey 02212112

SeiideeGouniouiu Lif

Anadune e (Course Description)
Tawasuuvas

= a o v
-wWaguismaed
Feulnneu

8. B']'Q'ﬁtlﬂﬁau

swavLaaﬂmuwﬂﬁnglwmﬂw 348 3.2
9. WHUMLEAINIINTZAIBANMANTUAATEUNINTFIUNANISEIUFINUANEATE183Y7 (Curriculum

Mapping)

swazdsanmitusinglumnail 4 1e 3
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3.

9.0, 1-2
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Snumiieia (gu.ussens-su. UG ians-wdnwmenules)

WU 02212313 3(3-0-6)
Fadvnulne WANMITIAINTTNDINNS
Fodvnwdanqu Principles of Food Engineering
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(Thermodynamics for Food Engineering)
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6.1 ANEIANTBITIBITIATIMARE LN TUTUUR
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Principles of Food Engineering Principles of Food Engineering
nireaiounnden 01208241 Jfisesdouinney 0221215
wreaFoundoudu Lifl Jideadundouy lifl il
A105U8 318391 (Course Description) ANe3UIE3I87Y7 (Course Description) =
_ WIYABY
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AAMNTIND MG

Mass and energy balance in food
engineering. Processing of food products.
Principles, components and operations of
processing equipments in food industry.

- a a " -l
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swazduanminusingluminei 3 4e 3.2
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9. LLN‘LWIllﬂﬁ\iﬂ"l‘iﬂi?ﬂ'\]’1EJﬁ‘]'lll‘i‘UNﬂ‘UaU!J']ﬂiﬁ'luﬂaﬂ'ﬁl‘iﬂuiﬂ'lﬂﬁﬁﬂgﬂ‘i’éi'lﬂ‘)‘d’i (Curriculum

Mapping)
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.40, 1-2
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Fumhein (Bu.usseg-uUfiRns-v.Anwnalgauiad)

1. WaIn 02212314 3(3-0-6)
Fodvnunlng waNMIn1ElauAIUTBUNNEAAMNTINE IS
%a%‘tﬁmu'lé'qnqu Principles of Heat Transfer in Food Industry
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(V") wnndruawniluvangasimnssumansiamia a1 irTimnTsnems
(V) Framz Ay
() Fvnawziden
() wnmguaenad
() ANUTNMTEMTUNANGAT oo AUV
3. GunitdiesiFounntou 0221215 guUMWaANAATAMIUIAINTINEIMS
(Thermodynamics for Food Engineering)
FunitdeaFeundouiu i
5. Auildaihsein Juil 30 (e Ausou we. 2564
InguszaeAlun IR/ UTUUReIn
6.1 ANuEIANYEITIBITILaTMAHEaTuNTUTUUT
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6.2 HadvsMAaTuTUTAN
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Principles of Heat Transfer in Principles of Heat Transfer in
Food Industry Food Industry
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JWdeaiouindey 01208241
JidesFounioudu lifl
fagu1e518791 (Course Description)
AMLUANANYBIUMATILaEEnTINTSAEY
amfeudeniamhsiuiiluszuugramnisuems
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waglimail aunismsuiddnudeu dumsnisn
ATUSDUTND TSIV MSfBALAENITAIULLY
gunsaluanidsundmifauawdndiusiomns
Temperature differences and rate of heat
transfer per unit area in food industrial system.
Heat conduction equations and problem solving
in steady and unsteady state. Heat radiation
equations. Heat convection equations of liquid
foods. Boiling and condensation. Heat

exchanger. State changes of food products.

mssadeunaiey 0221215

Srideaeundeuty Lifl

A183UI85397 (Course Description)
TiwAsuwdas
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9. WHUNUEAINTTNSZIBAMUTURAYDUIATTIUNANTSTBUSIMANGASE5185391 (Curriculum

Mapping)
=l = P 13
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Pa1Y1N1E12INq Unit Operations in Food Engineering |
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Unit Operations in Food Unit Operations in Food

Engineering I) Engineering 1)
eideadouIniay 01420112 #andvialu i Jyuieadounney il - yn@EN i
JuideaFoundendu il SyitseaFoundouiu bifi | &ae@enmn
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Characteristics of solid particles. Kinetic
theory of particles and principles of particle
separation by mechanical methods. Size
reduction. Filtration, Sedimentation.
Crystallization. Fluidization. Mixing of solid liquid
and paste foods. Extrusion of liquid and solid
foods. Including power consumption in each
‘unit operations.

anvuTlaWIETeRYMIALTY  vouivaumans |

1 -
luiwasuudas

8. @nsdddaau

P < = o
Tgazeeamunusnglumiani 3 4e 3.2

. =  a = o o a
9. LLN‘!MLLﬂmn’Iinisfﬂ’mﬁ’J'lu‘iUNﬂ‘Uaumﬁig'mmamiLSﬂugﬁ!ﬁﬂﬂaﬂgﬁiéi’lﬁ’W’] (Curriculum

Mapping)
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1. S%EI 02212321 3(3-0-6)
Fadwnulneg msviaudulugaamngsue s
Fodvnrwdangu Refrigeration in Food Industry

2. swiriiveuTuliegluniiaivszaulingng Al

() M ANS IV AGUANTE oo
) wnalranzlundngnsimnssmdasUndin @1 IMNTINE NI
(V") Ay nanisdadu
( ) Arnanwiziaen
() wnmvdentas
, () AWINIFMIUNANGAT.ceerecrrcreree AIUTIE Vs
3. AyrdideiFouaniou 0221215 QUUNEAIARTAMIUIAINTIUE NS
(Thermodynamics for Food Engineering)
4. Hydesdouniouiu il
5. Juildavinsein Fuii 30 Wou fueneu w.a. 2564
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6.1 aAnudAyvaIsINuasianalunsuTul e
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ANARSAMIUIAINTTNBIMS TUMANGRTIMNT TN MG
6.2 nadnsiAnduiuiian
1. fAransnesuevdnmsviaiy msvianubuiuudala msiuduuuugad
2. fanannsormnaumIzanmiy yliaunsahluinsivienauinniewinudu
fumneauld
3. Ana1115098U18ASNINYadIuYs N UTBITEUUYINAIIB Y i liausadly
Uszgnaldiitemsfinuisuiteu wissanuuuaTaniA i uiAndasiuanamnssuemisldedail
Useandnm '
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295 M5
Refrigeration in Food Industry Refrigeration in Food Industry
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Irireadaandsy 01208241
InfideaFounoutu il
A1e5U"8T1831 (Course Description)

n'rswuw'auwwqmwwaﬂ"lam: auﬁ':imilﬂiﬁ
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Review of thermodynamics. Psychometric
property of air and introduction of refrigeration.
Ideal and real refrigeration processes. Multi-
pressure refrigeration process. Refrigerant and
lubricating oil. Refrigeration load calculations.
Compressors. Condensers. Evaporators.
Refrigerant  expansion/metering devices and
level control. Refrigerant controls. Valve
components. Electrical control and monitoring
systems. Refrigerant piping and vessel design.
Safety, Applications in food industries.

Ivmeeadouindey 0221215

Ivriidedaundeuiy i

A185U183183%1 (Course Description)
lLindsuulas
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- o v
MedTRed
Svuninau

8. a'm‘mwaau

Az Laaﬂmuwﬂmng'tuwm@w 3 48 3.2
9. u.uuwLtammsns“mammmNﬂﬂaumﬁsmunanmsausmnwanﬂma’sﬂmm (Curriculum

Mapping)
eavdsanunuTIngluvined 4 4o 3
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9.0, 1-2
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Fadgmudangu Design of Food Machinery
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(Mechanics of Materials for Food Engineering)
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5. Jundmimeivn
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23 8IS
Design of Food Machinery Design of Food Machinery
SynitdeaSoundey 01208261 SeiigeaSuuinneu 0221217 WwWasu
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A85U185183%1 (Course Description) ABdUNe5183%1 (Course Description) Souinfay
wdnn1IYBINTIERNLUUATaNINA nqui) LiwAsuuda
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Wou nan auSe Wed AUVEY wud win adwd
awwiy 19 wanniseanuuunumdngudnuny 91u
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Fundamentals of mechanical design.
Theory of failure. Properties of materials. Design
~of simple machine elements. Rivet and screw
fasteners. Welding. Shafts. Springs. Gears.
- Coupling. Bearing. Breaks. Clutches. Belt. Chains.
Fundamentals of hygienic design. Design project
and food applications in food machinery.

8. @11THdaY
Y P = 3
TeazduanunUsinglumiani 3 4 3.2
x| v o o o ar a .
9. UNUNUHAINITNIZBAMUTURAYE UINATFIURANTEBUS I INWdngAsdseTun (Curriculum
Mapping)
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FoAvnndangy Manufacturing Processes for Food Machinery
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(Materials Science for Food Engineering)
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Manufacturing Processes for
Food Machinery
'J‘U"lﬂﬂa\‘lﬁf_lul.l‘lﬂﬂu 02206111
Iiireadouniontu i
A185U83187397 (Course Description)
‘HElﬂl.lﬁﬁ"IHSUﬂ‘iuU’J'L.lﬂ"I‘iNaﬂLﬂ‘i'rN'\]ﬂiﬂﬂ
a3 MsVas ﬂ'l‘i‘ilu‘il] ﬂ"ﬁl‘ﬂﬂll m‘i‘uustﬂam
AetsaunasLiiu msin naa la w1z fin uanay
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dwmiunsedn wazaAldanglunisudn
Fundamentals of food  machinery
manufacturing processes, foundry, forming,
welding, hot and cold forming, cutting, turning,
shaping, drilling, milling, dimension and surface
finishing. ~ Measurement  and  inspection.
Relationship of materials and manufacturing
processes. Machine tools and machineries for

manufacturing, and manufacturing costs.

Manufacturing Processes for
Food Machinery
memamsumnau 0221218
SiidouSoundouiu il
Aaiu18T1873Y" (Course Description)
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-
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Mapping)
= = =] v
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Fodwrnundangy Fluid Power Systems in Food Industry
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(Fluid Mechanics for Food Engineering)
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Fluid Power Systems in Food Fluid Power Systems in Food
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Hydraulic and pneumatic components,
hydraulic and pneumatic cylinders, hydraulic
and pneumatic motors, control valves and
control accessories. Symbols and circuit layout
of hydraulic and pneumatic system. Design of
hydraulic and pneumatic system.. Hydraulic and
pneumatic system in food machinery. Analysis
and correction of hydraulic and pneumatic

system.
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Mapping)
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PLC and Microcontroller PLC and Microcontroller

in Food Engineering in Food Engineering
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Basic structures of Programmable Logic
Controller (PLQ). Logic circuit and boolean
algebra. Programming devices. Basic instructions
of PLC. Instruction list and ladder diagram
programming. Input and output
introduction to microcontroller. Microcontroller
programming. Controller and applications in
food engineering.

devices,

sudoviinsdeanstoya  msvszgndnisaaun
miuguakasnsuTndeayalugnamnssuams
Lilasaaulnsawmesidosu MIdsulusunsy
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Basic structures. of Programmable Logic
Controller (PLC). Logic circuit and boolean
algebra.' Programming devices. Basic
instructions of PLC. Instruction list and ladder
diagram  programming. Input and output
devices. Data communications protocol.
Application of supervisory control and data
acquisition in food industry. Introduction to
microcontroller. Microcontroller programming.
Controller applications in  food
engineering.

and
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Structure of c_:c.)sts and principle of the
accounting. Interest formulations. Time value of
money. Economic analysis for decision making
in food process industry. Investment analysis.
Replacement analysis. Break even analysis.
Depreciation and income tax considerations.

Sensitivity analysis. Risk and  uncertainty

analysis.
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Fodvmnrwdange  Fluid Machinery in Food Industry
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Fluid Machinery in Food : Fluid Machinery in Food

Industry Industry 3
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Classification and characteristics of pumps.
Blowers and compressors used in hydraulic and
pneumatic system. Calculation of capacity and
efficiency of fluid machinery. Design of piping
system for fluid distribution. Application and |
solution of occurring problems of fluid
machinery in food industry.
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Mapping) ' '
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Automatic Control in Food Automatic Control in Food

Manufacturing Process Manufactunng Process
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Principles of automatic control. Linear and
non linear control systems. Transfer function
and block diagram. Open loop and closed loop
control. Solving equations by Laplace transform.
Response to inputs. Feedback system. Analysis
of stability of the system by the method of root
locus and the principle of Nyquist stability
criterion.  Application of control engineering
system to food engineering in food machmery
and food processes

~1’1u’.1mﬂﬁummwﬂumuLﬂiawninamsmms
uazniUU'Jumqu‘i;sUa']m-i

Principles of automatic control. Linear
and non linear control systems. Transfer
function and block diagram. Open loop and
closed loop control. Solving equations by
Laplace Response to inputs.
Feedback system. Analysis of stability” of a
control system. Basic controller in industry.
Application of control system to food
engineering in food machinery and food
processes,

transform.
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Principle of measurement. Basic electric
circuit. Concept of mechanical and electrical

measurement instrument in food engineering.
Equations and curves fitting from data obtained
from  the  measwrement.  Analysis  of
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experimental data using statistical methods.
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Principles of food industrial plant design.
Plant location analysis. Various methods of
location comparison. Analysis of plant layout
size. Plant layout. Systematic plant layout
design. Selection of equipment. Flow diagram
of the process of food materials. Adjusting the
‘balance of route. Management of production
system. Material handling. Various techniques in
plant layout and design. Plant layout by
computer. Feod plant sanitation.
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Principles of food industrial plant design.
Plant location analysis. Various methods of
location comparison. Analysis of plant layout
size. Plant layout. Systematic plant layout
design. Selection of equipment. Flow diagram
of the process of food materials. Adjusting the
balance of route. Management of production
system. Material handling. Various techniques
in plant layout and design. Plant layout by
computer. Introduction to Piping and
Instrumentation Diagram. Cleaning in place.
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protection system. Food safety standards: IS0,
HACCP, GMP and Halal Standard.
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Solutions of system of linear equations.
Roots of non-linear equations. Interpolation,
extrapolation and curve fitting. Numerical
differentiation  and

integration, Solving of

ordinary differential equations, Formulation of |

mathematical models for analysis of food
processing
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Application of computers to find solutions
of system of linear equations. Roots of non-

linear equations. Interpolation and
extrapolation.  Curve  fitting.  Numerical
differentiation and integration. Solving of

ordinary differential equations. Formulation of
mathematical models for analysis of food
processing.
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01420113 U{URNHANS | 100%
01420114 UjUAnsHaNd Il 100%

Adl 01403117 wényawaiivialy 100%
01403114 YR swdnuaniiizly 100%
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Mechanical Drawing, 02212112 Fugrumsifeununicmnssy 100%
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nmm 3 wua’mmqmwmauuauﬂaﬂ‘na (Thermo-fluids Fundamentals) ﬂ‘)‘m'iﬂLﬂH’J'U’ENﬂU
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ﬁaﬁmmmﬁmqv Thermodynamics for Food Engineering
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1. Thermodynamic concepts

2. Properties of a pure substance

3. Energy and energy conversion

4. The first law of thermodynamics for non-flow system

S. The first law of thermodynamics for flow system

6. The second law of thermodynamics for non-flow system

7. The second law of thermodynamics, various statements of the law
8. Entropy

9. The second law of thermodynamics for flow system

10. Steam generation

11.Thermodynamic applications to food processing
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1. Fluid properties 3
2. Fluid statics 6
3. Bernoulli equation 6
4. Equation of continuity 3
5. Equation of motion 3
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7. Energy equation 3
8. Dimensional analysis 3
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10. Flow in pipes 6
11.Fluid flow in food processing [
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TV2AVINEIBANO R Introduction to 3-D Modeling and Analysis

@ lasaseivn (Couse Outline)
1. Introduction to 3-D modeling
2, Standard mechanical parts, e.g. springs
3. Fasteners
4. Mechanical transmission parts
5. Piping system
6. Introduction to Computer-Aided Simulation and Analysis
7. Working Drawing
8. Geometric Tolerances and Fits
9. Surface roughness
10. Welding symbols
T

1. Design I: Basic 3-D shapes
2. Design Ii:Springs and other complex shapes
3. Design lll: Bolts and nuts
5. Design V: Mechanical transmission parts
4. Design IV: Piping drawing
6. Analysis I: Simulation of linear translation
7. Analysis Il: Simulation of rotational motion
8. Analysis Ill: Analysis of a rectangular plate
9. Analysis IV: Analysis of a beam
10. Design and Simulation Project
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