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1. Basic statistics for food process engineering 3 hour
2. Food process engineering statistical data management 3 hour
3. Food process engineering statistical data analysis 7.5 hour
4. Drawing conclusions from statistical data analysis 1.5 hour
Total 15 hour
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Department of Food Engineering Faculty of Agro-industry

FE xxx (604xxx) Food Process Technology 3(3-0-6)
Abbreviation FOOD PROC TECH

Course Type : M Lecture [ Laboratory O practice [ Co-operative education
Assessment : M A-F OsuOep

In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only

Pre : CHEM 111 (203111) waz BIOT 120 (602120)

Course Description :

Introduction to food process technology; Introduction to postharvest technology, Modified

atmosphere packaging and package for extended shelf-life; Raw material and ingredient handling;

Moisture- and water activity-controlled process; Process using hurdle and minimal technique; Food

enzymatic and microbiological process; Process by heat treatment; Process at low-temperature;

Extrusion, frying and puffing process; Process using electromagnetic energy and food irradiation; Process

under vacuum; Process by innovative technology

Course Learning Outcomes (CLO) : Students are able to, when completing the course,

1.

CLO 1: a%maﬁwé’ﬂe?wﬁmﬁuaqLLaz{]ﬂé’aﬁﬁ@iamzmummwmmm@iagﬂszmumﬁlﬁgﬂﬁm
describe essential principles of and factors upon food processes that need to be taken into
consideration accurately for a specific processing.

CLO 2: uansbiiiufiadefuardofoavainsyuiunsnieemnsdmiunisulssu/man/usuusmdnsioe
9IMsuAazUsEANLA

demonstrate pros and cons of targeted food processes for
processing/manufacturing/improving a specific food product or under consideration.

CLO 3: uauﬁuﬁzymﬁaw%lﬁwﬁu LLazLauaLLu’Jﬁ@mdLﬁaﬂLﬁaLLﬁﬂzymLﬁamimammmﬂﬁﬂmm
unmsas lalldnuunmsgi/nanin vieiiarnuidere wde vie eudedendniae suazihllg
nsUSuUgsanenIsnanle

anticipate possible occurrence of problems from selected technology and ideate alternative
solution (s) in order to improve process line, when processing misconduct, off-standard, off-
quality and damages to the product may occur.

CLO 4: YszgndnudildfnulusazuontuSouiionadlasmensusddniseonuuuriodunsu
yasaenmsrane sty Tunssuiumsegtsieauisssuiidudeu

Apply the literacy learned inside and outside the classroom in order to propose a layout or
concept or steps of food process line, at a simple process up until a complex one.

CLO 5: Fenldnszurunmamsenmsidesnamnzanlnesddmadniugm arudululdiss
QAEMNTIUUAZATYTITUNMIVITIN



Appropriately select (a) food process (s) on the basis of sound fundamentals, industrial

feasibility and professional ethics combined.

Course content

No. of lecture hour
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Introduction to postharvest technology, Modified atmosphere packaging 6

and package for extended shelf-life

NSIANTINGAULALE IUNEY

Raw material and ingredient handling ’
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Moisture- and water activity-controlled process 4

nszUIuNTImedagefiiauasdum

Process using hurdle and minimal technique ’

ﬂi%U’JUﬂ’ﬁVI’NLE]ul“U‘ﬂLLﬁ%’i]ﬁ%’ﬁ%EJ’]‘I/]’NE]’]‘W]i

Food enzymatic and microbiological process 4
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Process by heat treatment -

ﬂi%U’Jumiﬁﬁﬂ’]’J%qm%ﬂﬁ@?’]

Process at low-temperature 4
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Extrusion, frying and puffing process 4
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Process using electromagnetic energy and food irradiation ’
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Process under vacuum ’
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Process by innovative technology ’
Total 45
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1. CLO 1: edveiamdndrdyuaswazJadeniisenszuiunismeemsusaznssuiunislagnees

describe essential principles and factors upon food processes that need to be taken into

consideration accurately.

2. CLO 2: uansliiudstofuasdofosveinssuinun1snisenmsdmiunisulsg/man/Jsuusmdnsdos

21 suwFazUsEANLR

demonstrate pros and cons of targeted food processes for

processing/manufacturing/improving a specific food product under consideration.
3. CLO 3 mauﬁuﬂiymﬁaw%ﬁm%u uazlausunAaudeniiannUgniiioniwane misiinai
unngos Wldmunnsgi/aunn visiiaanudenie wde vie deoududendndu suazilug

nsUSuUgsanenanla

anticipate possible occurrence of problems from selected technology and ideate alternative

solution (s) in order to improve process line, when processing misconduct, off-standard, off-

quality and damages to the product may occur.
4. CLO 4: UszgndanuinladnwilulazuentuiSeuiienamlaswmisnsueuinisesniuuviotunay

YDIANYNITHANDIVNT S TINTLUIUNTRENN8IUDITEAUNTUT DU

Apply the literacy learned inside and outside the classroom in order to propose a layout or

concept or steps of food process line, at a simple process up to a complex one.

5. CLO 5: @enldnszuiunisnenmsiaegrumnzaulasmdedwmaniiugiu amudululaisg

QRENMNTIUUAZITYTITUMIVITIN

Appropriately select (a) food process (s) on the basis of sound fundamentals, industrial

feasibility and professional ethics combined.
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Department of Food Engineering Faculty of Agro-industry

FE 444 (604444) Integrated Technique-based Food Dehydration 3(3-0-6)
Abbreviation

Course Type : M Lecture O Laboratory O practice [ Co-operative education
Assessment : M A-F O S/U Or

In case of Selected Topic Course : O Accredited for graduation on every enrollment

[ Accredited for graduation one-time only

Pre : FE 411 (604411)

Course Description :

nsrUILMILR R IsuaATo T ILUUANeY uinsuiuasiugunstemanuieuazing temes
wenTfuazTeTUFuMINTY nanansuAtuLazegn1siy uualtiuonseuwisluowen adaysanisly
nszvILNvuauusag e leusaugiady Waddidaniniiad Tothfeusands anudugs adudssaiigs
aneneldgyana lulasnuaglulasivlayyinig wnsyadu ﬂﬁuﬁquLazﬁuWimm Jumnudeu Teviingn
fla nisanu

wae1ng

Course Learning Outcomes (CLO) : Students are able to, when completing the course,

1. CLO 1: Define accurately essential characteristics of food drying process and relevant
drying equipment, related heat and mass transfer theory, including advantages and
drawbacks of each food drying process.

2. CLO 2: Describe terminology and significance of water activity, moisture sorption, glass
transition and shelf-life of food.

3. CLO 3: Apply the concept and demonstrate to select suggested choice (s) apply relevant

physical techniques in order to be used for food drying.

4. CLO ¢
Calculate important numerically parametric estimation in a specific drying process.
5. CLO5:

Demonstrate performance in reading comprehension and presentation towards

international publication database in relation to integrated drying technology.



Course content

No. of lecture hour

NTZUIUNITVILIDINTLALATOWITUASLUURIN9)

9

Food dehydration process and dehydration equipment
VOB NITYMAELNUFIUNITANNANUTOULALIIA
Food dehydration theory and basic heat and mass transfer

29LMDILEATIRLALYRTUTUAIUTU

water activity and moisture sorption

ﬂmammﬁsﬁmmzmqmﬂﬁu
Glass transition and shelf-life

LU lTLe M TaUWAS e UAR
trends for dehydrated food in the future

wadaysanmslunssuiunsviuvisuuusine laun
Integrated technique in food dehydration process such as

- uLAYYady encapsilation

- JadodAnsnilan pulsed electric fields

- iaﬁﬁaummﬁq superheated steam

- AUAUES high pressure

- pAudsannudigs ultrasound

- msuUssunneglagayaInie process under vacuum

- lulasnvluaglulasianaayayinie microwave and vacuum

microwave

- WAIYATY granulation

- ﬂﬁU%quLﬁzSWmm radio frequency and infrared

~ Juenudou heat pump

- Iaﬁﬁﬂéméq ohmic heating
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CLO 1: aFuneiianadnuaied1AYU0InTeUIUNTYIUIHaTaUN TN IMNS NQuiNIaewmn
anufeulazinafiietos vufssyydefuardefesuesnszuaunisiui (bloom: knowledge)
define accurately essential characteristics of food drying process and relevant drying
equipment, related heat and mass transfer theory, including advantages and drawbacks
of each food drying process.

CLO 2: 95U8INANNRLNELAZ ANEIAY VDDA DS UOATIIA geiUTunTuTy nanans T
LLazmqmiLﬁUﬁummmi

describe terminology and significance of water activity, moisture sorption, glass transition
and sheil-life of food.

21M5LA

CLO 3: Uszgnd/dnausuwiantunisifeninaila/Asnenieaimuuusne iveldlunisiius

Apply the concept of /demonstrate conceptually suggested choice (s) of relevant

physical techniques/means in order to be used for food drying.
4. CLO 4: uanANaINTa iU IAILIUINEMAINI TN ST A U0 Isas NSz UIUN TV

(bloom: application)

Demonstrate ability in numerically parametric estimation in a specific drying process.
5. CLO 5: uansanssauzlunsenuieyianudilasaziiiauesidenneatesumanssiunisyin

wialpgn1TYIUNISINATALUUAIY 31NFIUTBLANTATIURWILIYIRA (bloom: analysis)
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Course content No. of lecture hour
ATEUIUNSTUF 101 T AT AS BRI UUAAY 9
Food dehydration process and dehydration equipment
yguinsviuiuasfiugiunsdiemanufeusazia 6
Food dehydration theory and basic heat and mass transfer
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water activity and moisture sorption
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Glass transition and shelf-life
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trends for dehydrated food in the future
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Integrated technique in food dehydration process such as
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uuAUYatY encapsilation

Wadsiaansnilan pulsed electric fields
laﬁﬁaummﬁa superheated steam

AUAUES high pressure

AAudABIANAg ultrasound
miLLlJ'igﬂmsﬂéijfgimmﬂ process under vacuum

lulasuavluaglulasiangeyayinia microwave and vacuum

microwave

wAIUATY granulation

ﬂﬁluiquLaﬁquLim radio frequency and infrared
Jumnudeu heat pump

Tevidagnis ohmic heating
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No. | COURSE TITLE sec. ) e
A |B+| B |C+| C | D+ F S U = NITUIUIY
FIRST STEP TO FD p
1 604101 001 (63| 7| 4 | 3|0 1 - - gg | A58
PROCESS ENG
ORG & OP MGMT
2 604211 001 | 7 | 7 | 21 |15] 5 3 o - g | G
IN FOOD IND
NA.AS.AN90 /
3 604311 MATE&ENER BAL IN 001 | O 3 8 11 | 10 7 a7
FD ENGI 9.09.60L
NA.AT.ANITT /
604311 MATESENER BAL IN 002 | 1|1 7 6 | 7 2 25
FD ENGI 0.09.801IN
IA.05. WYY /
4 604314 PHYS-CHEM PRO 001 |18 |23 | 15 | 7 | 1 1 65
OF AGRI NAL.AT.LIENT
PHYS-CHEM PRO
5 604315 001 |11 | 4 - - - - - - . 15 | WPLAS.BIEMS
LAB OF AGRI
PHYS-CHEM PRO -
604315 002 | 9 6 - - - - - - - 15 NA.AT.ASEITI
LAB OF AGRI
PHYS-CHEM PRO
604315 003 | 10| 5 - - - - - - - 15 9.A7.8LIN
LAB OF AGRI
604315 | PHYS-CHEM PRO 004 |14 | 2 | - - - - - - - 16 | WA.ATLONEANT
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No. | COURSE TITLE sec. o e B
A |B+| B |C+| C | D+ F S u = NITUIUIVN
LAB OF AGRI / HALAT.IAUN
HNFLAS.ASEITIO
FOOD PROCESS q
6 604411 001 | 4 q 10 [ 11 | 11 10 - = = 5 | s asaaeri
ENGI Il V14.61
FOOD PROCESS o
7 604415 001 | 14 | - - - - - - - _ 14 NA.AT.90U
ENGI LAB I
FOOD PROCESS o
604415 002 | 14 | - - - - - - _ - 14 NA.AT.ATEITIU
ENGI LAB Il
FOOD PROCESS o
604415 003 | 15| - - - - - - _ _ 15 WNA.AT.ANITI
ENGI LAB Il
FOOD PROCESS
604415 004 | 7 8 - - _ _ _ _ _ 15 9.A3.80LN
ENGI LAB Il
PROD IMP IN FOOD
8 | 604423 001 |10 |18 | 17 |14 | 2 | 1 - - - 63 | AR
IND
FOOD ENGI
9 | 604431 001 | 5|8 |10 |[13| 12| 7 - - 5g | A-ATUNNA
PROCESS CONTROL
MEMBRANE
10 604443 001 | 12| 7 6 _ _ _ _ _ _ 25 NA.AT.8YNT
TECHNOLOGY
SUB & SUP FLUID g
11 | 604454 001 | 9 | 1 - - - - - . ) 10 | WAATIAN
EXTRACT FD IND
COOPERATIVE
12 604495 001 | - - - = = - - 24 - 20 NA.AT.8YNT
EDUCATION
13 | 604499 | RESEARCH PROJECT | 001 | - | - | - | - | - | - - | 23| - o5 | WAAIEIN
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AlB+| B |c+| C | D+ F| s | u = LR
FOOD FOR HEALTH ]
14 | 610114 001 |41 27| 19 | 8 | 4 | 5 1| -] - 11g | T
AND BEAUTY
FOOD FOR HEALTH ]
610114 002 |49 | 18 | 17 |13 | 14 | - 3 | - | - 122 | AW
AND BEAUTY
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©
No. | COURSE TITLE sec. E
A | B+ B C+ C D+ F S U
DESIGN & ANAL EXP =
1 604713 001 | 3 | - - - - - - - - 3 | AN
IN FPE
LAB DESIGN ANAL A
2 | 604714 001 [ 3 [ - | - |-1]-]|- B 3 | e
EXP
FOOD SAFETY HALASLONANS / WA,
3 604735 | SYSTEM 001 | 1 | - - -] - - - - - 1 | g5 pansso
MANAGEMENT
HALASLONANS / WA,
A9.ASEITIL / HA.AT.
SELECTED TOPIC IN o
S [ 001 | 3 | - | - | - | - | - - - - 3| fn9n/ weas.esgns
/ WA.AT.501
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2. 5939MMANI1138 ANV WAA1N N33UNT
3. JAIEAEATINTE AS.ATYN WA N33UMNT
4. 8138 ATHNM Wiley N34S
5. WNANIWNS ugws L@UIYNIT
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dela¥alelsun 2019 (Covid-19) vesyamnsumiinerdodedsl egradusn

Uszsu Ioudsdefiussuiassnmauminerdoidedml Ges wuammenistesiunmsszun
voslsnfnidelafalalsun 2019 (COVID-19) wasyparnsuvinerdoifodul sghadunn atuasiud
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3. i luanunniidauned

4. vadeRanssufifinismufveanguausIuLann

5. W sliyaansivaeunaIyny wievauiitu (Work from Home) auAdsIvsNza
TnglilinsegnusanisujiRnuuaznisliusnisiumieg

6. UftRnuuasnisuazuumenisiosiunisundszuinvaslsafiodolifalelsun 2019
(COVID-19) Framelufiagorde anuiivhan uazneuenaniufiesnadusn tdud msldwtinineud
vidsomihnnduileluluaauiigusu msdailovesq Mmaviussegiaainyanadu 1-2 wns viewiniaz
Dulule

7. vhauaveaiuididiiudasuiues

Mntulszsun Wiwanfiumduietunsdnslfinnuesinfnsaieimnssue s Taed
thdnwauundeiidifinnuauimuensidin uagidnfnmsnunidianulsznounsidudae
dounstinedrslaifiimun uazlin@nwdsfinuuszasdiaglufinnunandulaesefvuanisananiu
Usznaumsaely Usesum Salffuszanunuasuanludeaindnw ieudslitindnwmsuiansiinauy
Tuthafifinsundssuinvedlsafindelaalalsun 2019 (COVID-19) Gamniindnwseassfiastindads
\AnannsBugenvesindnuiies funases wazanuUszneufiBuseNaglminsindely Uszsiua 3a
ueunneliffuszanuanuasuamiluiuin@nufssifudnan uasfuszaunuldudslinussgmsu
famsiinnuvesindnu Tnetnfnwudvinsvasdagiinnusely Fsluvaeinisfinnuresindnudsng
annug Ao anudszneumaideunisiinedalififinun wazdn@nuidessoimuanisiinainaniu
Usgnaunmssoly

fszusunsIv

MIzMIUTEENn 1.2 Faaudsinaanansgidunssunslugasigeg

13557 2 Bag WI1TUNTUTDITIBUMIUTEYN T1891UNTUTEYY adit 4/2564 Sufl 7 wwneu 2564

ﬁﬂizsquﬁmizmﬂEJWumaﬂizsqmmuzﬂiﬁmmiu‘%mwé’ﬂqmawﬁ%ﬁmﬂiiumzmumi
01M35 AT 4/2564 Fuil 7 wweu 2564

Uszsun ldaeuauenaisdfiusnwlassnuiseresindnwiisn P Tunssuiuien 604499
lasanuddenanisun P vestnfnw 1ngseemans1ansd as.fivey) waain 21158USnwlAsauise
geainAnuedldtuasi esananunisainnsunsszuinveslsadndiolfalalsun 2019 (COVID-19)
vllsdanunsadunviuauld dnAnwdaudsinssveameifouivnilunanisdne 1/2564 Usesius
Jaueuvangliguszaruanulnnszuiudvn 604499 laseaudde lunianisinew 1/2564 uagliuas
tndnw 2 Au Asududesamafousoulunszuiduidnsuiinsdanszuanindaingd wazdmdy



N5EUAIUIT U.In Usesum owdafisiuiednumruanisaeudunieal 39aziinnsindaudunivally
TUN 5 WewAIAY 2564 1381 09.00 - 12.00 U. IneftnAnwigisaunsdunival 914U 10 AU
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5% 4 (384 f95an

2158113UsEyuil 4.1 N15finNsanIBnnsaeueudaznsEUIMAINIUASIE BN TABULUY
Active Learning

Usgsu dveliienansdifuiinveuusaznszuiinfinnsanisnsyunniinisEounsaey
WUU Active Learning

a a a PPN = . . o &
wﬂmmwmmqmzmmmmmil,iaumiaaul,wu Active Learning a3y

Ansaaufiiun1siSeunuy Active Learning

. WuUTEaNauey (Brainstorming)

. wuuiudgm/lassnu/nsaldnw (Problem/Project-based Learning/Case Study)
. WUULERIUNUINENYR (Role Playing)

. wuukanaeuainuda (Think — Pair - Share)

. WUUAZYIouALAR (Student’s Reflection)

. LUURaAI0Y (Questioning-based Learning)

. wuuldiny (Games-based Learning)

o N O 1 AW N -

- BUUBU (013 TUIATLY) o

A1912912ANTTUNTSUIUNITAINIS

o NN TANVIINELATLUUAS N5 aRU
a1nu nszzz:"‘nn s1efonszurndvn L‘lzumiﬁa.u Active Learning ¥1n
Wuwuudug WUsaszyisnisaau

1 604304 FUND OF BIOPROCESS ENG X
2 604305 BIOPROCESS ENG LAB X
3 604312 FOOD PROCESS ENG | X
4 604313 FOOD PROCESS ENG LAB | X
5 604351 CALCULATION IN FOOD ENGI X
6 604352 SUPPLY CHAIN MGMT IN FOOD IND X
7 604412 FOOD PROCESS ENG Il X




. NyAINTANVINELAYLUUAT NS FRUi
a1nu nix«jjjﬁsm sreTenszurdnn Lﬁfnm’%gu Active Leirdning %N
Wuwuudug WUsaszydsnmsaau

8 604414 | FOOD PROCESS EQUIPMENT X
9 604416 | FOOD PROCESS ENG LAB Ili X
10 604422 | FOOD PLANT DESIGN X
11 604441 | EXTRUSION TECHNOLOGY X
12 604451 | SELECT TOPIC FOOD ENGI X
13 606464 | FISH MINCE PRODUCT TECHNOLOGY X

Usea1u weunangliguszaiuauaauny §Yum1ans1nsd as.oeens Wwauea wazivie
AANT19156 73,3011 3hin Amiunssuiniionsdisaesiuiufiaseusely

ueNINLGIBMAanT19138 as.as Worndu Idasuauiiussguionisdianssunie
disndnluniansiinundl 172564 ileliinAnuiiiazamedouiounssunin 604495 andadnw 14
amzifeuGounsunisluiinavislunianis@nuil 2/2564 sely Tasfivssyiiuveuliidauszuiin
60664 weluladnantnsidevatun Usysius seunnglifuszauamudssvduiuslidnAnwney
famadanssuininnd wareumneliussaunuasuauldi fuemansanse ns.egns A
LaziIemansangd s fmn sheiml dmiumslanszunAvdududilunansinui 1/2564

fUssyufinnsaLiureu

'J’]'izﬂ’]'iUiZ“quﬁ 4.2 msﬂmsmwaé’wémﬁL%‘auiféuaaﬂszmuism (Course Learning Outcomes
: CLOs) vaausiaznszudv lunangns

Uszsrun Idelsiiuseyufinnsansadwsnisiiouvsanszuinda (Course Learning Outcomes
: CLOs) vatusiaznsyuiv luvangns
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1. N38UAYT 604101 A1IUINGIMINTTUNTFUIUNITAINS

4upd.3
319ALDYNVDINTZUIUIYY

1. Yoaantugaudnen  avinendeideslvsi (CHIANG MAI UNIVERSITY)

2. ARIL/NIAIYN ABSYNEINNITUNYAT A1U1IANITTUDINNG

Faculty of Agro-Industry Division of Food Engineering

3. SNENITUIUIYN 9.99. 101 (604101)
YBNITLUIUIYI AIINGIAINTIUNTZUIUNTOINNS




(Eirst.Step.to. Foad. Process.Engineering)
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11 nszuadunilddwiu
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O 3udnwivild ngain
M 3wnany

2. 9191304 TURAYAUNTEUIUIVILAL1RN LD
2.1 9191394 3URnvau
HYI8MEns19158 A3 50 daesel
2.2 911384s0U (MNAW)
HYI8MEns19158 A3 5 daesiml
50IFNANS115E AT NG LEnaTaR
J89NANT1A15E AT WYY Waa1n
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919136 A3.804W Ufley
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#1913AINTINDINT AMIZEAATUNSIUNTAT
9.79. 101 (604101) f'\"nu,snfgj"“amnisuﬂszmumsmms 1(1-0-2)
An¥aIzNszTUILIY Mussers O ufdams  Ofnugdd O awdednwn
nsinuazuszifiuna M A-F O s Op

nsflvaenszuaIuIN Selected Topic [ dudwrumiseinazauiionisdnianisinemnase
O dudruruninefnazauianisdisanisAnwiingsnsaien

woulundasununau : Tl

AN93UNBANWZNTZUIUIN
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Division of Food Engineering Faculty of Agro-Industry

FE 101 (604101) First Step to Food Process Engineering 1(1-0-2)
Course Type : M Lecture O Laboratory [ practice O Co-operative education
Assessment : M AF O s Orp

In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only
Prerequisite : None

Course Description :

Meaning of food process engineering. Differences of food process engineering and other fields. Education
relating to food process engineering. Working characteristic environment of food process engineers. Work
qualification for food process engineers. Jobs relating to food process engineering. Occupational opportunity
of food process engineers. Food process engineering and food industry innovation. Food process engineering

and development of society and country.

Course Learning Outcomes (CLO) : Students are able to, when the course is completed,

1. explain identity, career and importance of food process engineering upon food industry of
Thailand

2. work well with other people according to assigned duties and responsibility

3. use English in class

Course Contents No.of Lecture Hours

—_

. Meaning of food process engineering
. Differences of food process engineering and other fields
. Education relating to food process engineering

. Working characteristic environment of food process engineers

. Jobs relating to food process engineering
. Occupational opportunity of food process engineers

1

2

3

a

5. Work qualification for food process engineers

6

4

8. Food process engineering and food industry innovation
9

N —, = NN DN NN

. Food process engineering and development of society and country
Total
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Department of Food Engineering Faculty of Agro-industry

FE 313 (604313) Food Process Engineering Laboratory 3 1(0-3-0)
Course Type : O Lecture ] Laboratory [ practice O Co-operative education
Assessment : M AF O s Orp

In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only
Prerequisite : concurrent to 604312

Course Description :
Practice of measurement equipments in food process engineering, flow Characteristics of fluid, flow
measurement, friction loss in pipes, Bernoulli’s equation, pumps, filtration, centrifugation,

sedimentation, mixing, size reduction, fluidisation and field studies.

Course Learning Outcomes (CLO) : Students are able to, when the course is completed,
4. explain principle and calculate of fluid flow unit operations
5. analyze and discuss lab results properly
6. work with other people according to assigned duties and responsibility
7. use English language for studying

Course Contents No.of Laboratory Hours
. laboratory introduction and report of experiment 3
. friction loss in pipes
. friction loss in fitting and values

. flow measurement

1

2

3

4

5. pump
6. laminar flow

7. turbulent flow

8. gas fluidization

9. liquid fluidization

10. centrifugation

11. specific cake resistant in filtration

12. resistant of filtering medium in filtration
13. liquid mixing

14. solid mixing

WD W W W W W W W W W W Wwow w

15. size reduction
Total

N
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Faculty of Agro-Industry
Credit 3(3-0-6)

Division of Food Engineering
FE 352 (604352): SUPPLY CHAIN MANAGEMENT IN FOOD INDUSTRY
Abbreviation: SC Mgmt in Food Ind
Please state clearly if this course has

M Lecture O Lab O practicum O Cooperative Education

M AF Osu Oe

[ credit(s) can be counted for graduation on every enrollment

Course Evaluation:

In this case of selected topic
[ credit(s) can be counted for graduation only once

Prerequisite: FE 211

Course Description

Introduction to supply chain management, supply chain network in food industry, aggregate planning
in food industry, inventory management in food industry, logistics in food industry, and case study in food
industry

Course Content No. of Lecture Hours

1. Introduction to supply chain management 3
2. Supply chain network in food industry 6
3. Aggregate planning in food industry 6
4. Inventory management in food industry 9
5. Warehouse management in food industry 6
6. Logistics in food industry 6
7. Case study in food industry 9
Total 45
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® Chopra, S. Supply Chain Management: Strategy, Planning, and Operations. 5" ed. 2013,
Upper Saddle River, NJ: Prentice Hall.
® Dani, S. Food Supply Chain Management and Logistics: From Farm to Fork. 2015. Kogan
Page.
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® Bourlakis, M.A. & Weightman, P.W.H. Food Supply Chain Management. 2004. Blackwell
Publishing.

® Dudbridge, M. Handbook of Lean Manufacturing in the food industry. 2011. Wiley-Blackwell.

® Madeleine, P. & Wu, Z. Food Supply Chain Management: Economic, Social, and
Environmental Perspectives. 2012. New York, NY. Taylor & Francis.

® Swink, M. Melnyk, S. A., Cooper, M. B., & Hartley, J. L. Managing Operations across the Supply
Chain. 2011, New York, NY: McGraw-Hill/Irwin.
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Division of Food Engineering Faculty of Agro-Industry

FE 431 (604431) Food Engineering Process Control 3 (2-3-4)
Course Type : M Lecture ] Laboratory [ practice O Co-operative education
Assessment : M AF O s Orp

In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only
Prerequisite : FE 351 (604351)

Course Description :

Definitions and basic principles of process dynamics and control. Laplace transform. Dynamics and
process control relevant to food and local food production process. Utilization of dynamics and
process control to rectify problems encountered by food production processors based on
environmental friendly methods. The first order dynamic systems. The second order dynamic systems.
Other orders dynamic systems. Dynamic systems with multiple input and output variables. Control
and control systems. Schematic Construction / Analysis / Classification of feedback control system.

Application of artificial intelligence / robot in food processing.

Course Learning Outcomes (CLO) : Students are able to, when the course is completed,

8. explain definition, basic principles of process dynamic, and control,

9. explain dynamic and process control relevant to food / local food production processes
as well as rectify problems encountered by food production processors based on environmental
friendly methods,

10.explain and show computation methods relevant to various types of dynamic systems,
control, and control systems,

11.explain and show methods of schematic construction / analysis / classification of
feedback control system,

12.explain application of artificial intelligence / robot in food processing

13.assist others, adjust to changes, and cooperate with one another in society

14.work with other people according to assigned duties and responsibility

15.communicate data efficiently

16.work with other people according to assigned duties and responsibility

17.use English language for studying
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Course Contents

1. Definitions, basic principles of process dynamic, control, and
computation with Laplace transform

2. Dynamic and control relevant to food and local food production
processes as well as rectification of problems encountered by
food production processors based on environmental friendly
methods

. First order dynamic systems

. Second order dynamic systems

. Other orders dynamic systems

. Dynamic systems with multiple input and output variables

. Control and control systems

o N o0 0 AW

. Schematic Construction / Analysis / Classification of feedback
control system

9. Application of artificial intelligence / robot in food processing
Total

Course Contents

1. Laplace transform method in problems solving of differential
equations

2. Utilization of computer program for the first order dynamic
systems

3. Utilization of computer program for the second order dynamic
systems

4. Selection of dynamic processes for case studies

5. Identification of disturbance, dynamic, and response of food
production process

6. Experimental design in process dynamic and data collection

7. Utilization of incomplete response method to analyze for final
response, gain, and time constant values

8. Utilization of goal seek method to analyze for gain and time
constant values

9. Results interpretation of gain and time constant values from case
study

10. Design and selection of appropriate controller for dynamic
system

10. MseanuuULarAndanmuauiinslitygUseivg / ususd
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30

No.of Laboratory Hours
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Division of Food Engineering Faculty of Agro-Industry
FE 455 (604455) IMPLEMENTATION OF VISUAL BASIC FOR APPLICATIONS PROGRAM 3(3-0-6)
FOR ENZYME KINETICS
Course Type : M Lecture ] Laboratory [ practice O Co-operative education
Assessment : M AF O s Op
In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only
Prerequisite : First Year Chemistry Subject

Course Description :

Implementation of visual basic for applications in enzyme study. Enzyme mechanism and factors affecting
enzyme activity. Law of mass action. Order of reactions. Use of numerical integration computation with visual
basic for applications to solve enzyme problems. Enzyme kinetics study with visual basic for applications.
Measurement of enzyme activity. Utilization of enzyme for determination of chemical concentration. Design

of computer program in EXCEL spreadsheet using visual basics for applications.

Course Learning Outcomes (CLO) : Students are able to, when the course is completed,

18.explain enzyme related topics and implement VBA to solve enzyme problems.



19.assist others, adjust to changes, and cooperate with one another in society

20.work with other people according to assigned duties and responsibility

21.communicate data efficiently

22. il 2 49 234 fneen

23.work well with other people according to assigned duties and responsibility

24.use English in class

Course Contents

. Course introduction
. Implementation of visual basic for applications in enzyme study
. Enzyme mechanism and factors affecting enzyme activity

. Law of mass action, order of reactions and use of numerical

integration computation with visual basic for applications to solve

enzyme problems

5. Enzyme kinetics study with visual basic for applications

6. Measurement of enzyme activity using spectrophotometer

. Measurement of enzyme activity using high performance liquid

chromatography

. Utilization of enzyme for determination of chemical concentration

Total

Course Contents

1.
2.
3.
4. Problems solving of enzymatic reaction of different orders based on

5. Implementation of visual basics for applications to search for optimal

6.

Good practice in designing visual basics for applications program
Designing of simple visual basics for applications program
Applications of Command Button and Userform in visual basics for

applications

visual basics for applications and Euler’s method

time and product concentration for enzyme kinetics
Implementation of visual basics for applications to construct
mathematical model for enzyme kinetics

Total

No.of Lecture Hours

30

No.of Lab Hours

10

45
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Division of Food Engineering Faculty of Agro-Industry

FE xxx (604xxx) Data Management and Analysis for Food Process Engineering 1(1-0-3)
Course Type : M Lecture O Laboratory [ practice O Co-operative education
Assessment : M ar O s Orp

In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only
Prerequisite: none

Course Description: Basic statistics for food process engineering. Food process engineering statistical
data management. Food process engineering statistical data analysis. Drawing a conclusion from

process engineering statistical data.

Course Learning Outcomes (CLO) : Students are able to, when the course is completed,
25.explain basic statistical tools for designing and planning of food engineering experiments
26.s0lve, analyze, interpret and draw a conclusion of food engineering problems
27.demonstrate ability to use English language for studying
28.work with other people according to assigned duties and responsibility

Course Contents No.of Lecture Hours
1. Basic statistics for food process engineering 3
2. Food process engineering statistical data management 45
3. Food process engineering statistical data analysis 6
4. Drawing a conclusion from food process engineering statistical data 1.5

Total 45



aAl 3 NMsHAINAENSNTREUivestnfnw

CLO

WBn1sdansiFeus

WBnsuszliunansiseu;

CLO 1: edueiAdesiionwadd | myduunisaeu / NNSEBU/N1TAU
Soadudmiunisennuuy uay ANSYINLUUE NTa /
TIUHUNITNABDIAIUTAINT TN Iu%uﬁﬂu iseaaulayl
NITUIUNITOINIS
CLO 2: Timsgvideya wlana uaz | nsiseunIsaeu / NSABU/NTANUY
WeutaagunIifINTINeInIs ANSYLUURNTS /
Tutusou videooula
CLO 3: anwnsaldmwdingulu | wuuRniauaznsdlniwdinge | n19desu

al v
nsiseula

CLO 4: UjuRnusmiugauliny
PUINLALAUSURAYBUN AU
19UNINE

UDUNUNIENTUANY WATYINU
< I 3 = =l '3
Junaaludwseu visesulad

9197158Useriuln AN lng
AMNTINIINNITINNIUTINAU
LALNN5YRAUSN®IAINDI15E

AN 4 UNUN1ITIANTISIBUSLAZNSUSEIUNAaNSNISEUS

WNUN1TIANTSITEUS

v . AUIUGIUS R o
dUansi v » o AANTIUNISLTBUNISTHDU Y
< #IU8/518a2L280 o = 4 dow AR
§i Ufun RN donly
U589 o va
n19 ugua
1 addLUoanud I nsuIAINTsY 3 « Ussenelnelddanuy
NSTUIUNITONMNS Power
Point/Microsoft office 3A.AT.NVEYN
Word Tu AN
Fussulazeoulay
« WUUEINYA
2 nsinn1steyanisaiifnuy 4.5 « UssenelneludEenuY
FFINTTUNTLUIUNITOMNS Power
Point/Microsoft office 3A.0T. WYY
word lu WaaN
FuSsuLareoulay
« LUUEINYA
3 NTIATIENUeYaN1EhA 6 « ussenelpelddauwuu
AUIAINTTUNTLUIUNIT Power




v Fruaudalag - -
dumi v b 3 NANIIUNTITBUNTEDUY Y
y Wata/58aziden ~on = 4 daw Heou
K U3EIY Ugun ﬂfla Aol ’
n19 Ugue
DIUT Point/Microsoft office 3A.03. 0¥
Word Tu Waan
FuSsuuazosulat
« LWUUHnYn
4 n1stlsudeasuainnis | 15 - vssenelaglddeuuy
Ans1gndeyanisadfaiu Power
FFINTIUNTLUIUNITOMNG Point/Microsoft office 3A.03. WYY
Word Tu AN
FuSeunazesulal]
« LWUUHnYn
WNUNTUTEIURATWSNTTEUS
AMsUsliunEANS v ek A v -
CLO “ w AUV ATIV RS UY! AdIUVAINITUITLIUY
mMaEeu3
CLO 1: 99NLUY WAz - MIERUNANNIA Tu 8 15%
TNLHUNITYIAADIN Wtaf 1-2
ANAAWAMINTNOMT | - nrsgeutanenia lu 15 15%
wadefi 3-4
CLO 2: Awnsnzvideya - MsaeunaNna bu 8 25%
wlana waziToudoasy | shdefl 1-2
MNGAMINTIUDIMNS - M3apuUatunia tu 15 25%
wadefl 3-4
CLO 3: anansald - Ussidiuanaudilasu 1-15 10%
mwsengelumstouls | veunnelunmwisingy
(n3gifne)
CLO & YATRMusmAU | - 919156Uswidiy 1-15 10%
;:i%‘uléfmwﬁwﬁuazmm ﬁﬂﬁﬂwﬂmgﬂqwjfmqqﬂ
Suiinvauilaty N3TIUNITONY
UMY 919199 LaznI13aa
nsdiFnw iy
UDUNUIY




NUNN 5 NINYINTUTTNBUNISLI8UNISHOU

1 fuazeNENTHAN

1. Douglas, C. Montgomery. 2019. Design and Analysis of Experiments. John Wiley & Sons, Inc., USA.

2. Hick, R. Charles and K. Turner. 2002. Fundamental Concepts in the Design of Experiments.
Oxford University Press, Oxford, USA.

3. Ramsey, L. Fred and D. Schafer. 2019. The Statistical Sleuth-A Course in Methods of Data Analysis.
Duxbury Press, USA.

o Y

2 anansuazdayadfey (613)

3 lanansuazdayauuziin (Gi)

NI 6 N1TUTLRUNTEUINIY AN TEUIUNTUTUUR

1 nagnsn1sussliulseansnavasnszuaIvalaginfne
M wuudssidiunszunin
M msaumunngussninsdaeunasi3ou
M msazvioudn arnngdnssuves]iFou
M doiaueuugriutemsosulall forasdfaoulddavindudemisnisdeasiuindn
[ R C )

2 nagnsnsusziliun1sdnnisiteus
M wuuuseiiugaeu
M sanisaou
O nsmugeunauszifiunadnsnsiseu;
O nsuszdfiulaspaznssumsuszifiudesay
O nsdananisalaouvesdsauiiunisaou
O3 849 (550) oo

3 nalnmsuTuugsnsdamsiseus
O duwunnisdnnisiseunseaeu
O msdfelunasuenduiou
M eaugnssumsuimsmdngasivunliiorasdfasununiunazuiuuanagvsuazisnisaeuainaa
N15UsEIUUSEAVBNANTEUILIY Wdmvin Lenans 1As 5 NNAIANSANY)

4 NFTUIUNINIUFRUNAANSNISITUSVRINTEUILITIVaNANE
O finsasaaznssunsluaaiaon assdeunansssidunadnsnisiieuivesindne lnonsiadeu




YADUTIBINY TNMTAASUUUADU uaznISIAAZLUUNGANTTU
O nsmugeumsliazuuunisanananuvesindneilagnssunisivnsuszdineiviwas aay
O nsmuseumslirzuuuanmsguasiananuvesindnunlage1asd wiegmssnandiou
flaldo1915euszimdngms
M aonanssuszimdngsasnanuiinsuasinasidllumstmuananslisduduuindnw
5 MSANEUNITNUNIULAZNITINURUYTUU U sEANSHavaInsEUIuIN

O vSuusenssuainluusasd mudeiaueuuziaznansmnivaounude 4
M usuussnszuninluwsiasl sunanisUssiiudaeulastndnu

M usuugenszuinlurisnainisuiuusméngns

O 8uq 52y)

Usesun aueunngliguszarunuwileludiuvesdidunadnsnisiseuiveansesuiuiy

(Course Learning Outcomes: CLO) lu ume.3 veannivvangnsdell Inglviadudidudall
N

X. UfiRnusuiugdulanuniivasanuiurageunlasuteuning
X. [dnwdsngulunisiieuls

Wasuulasduy
X. [dnwdsngulunisiieuls
X. U URnusuiugdulanuniiuasanuiurageunlasuteuning

’J'lizmiﬂ'iwguﬁ 4.3 m'iﬁmiﬁmNﬁﬁWﬁﬂﬁL%EJui“U@ﬂﬂiz‘U’J‘Lﬁﬂﬁ (Course Learning Outcomes
: CLOs) vaausiaznsz Ui lunangns
Usesu tnvelviusegusiuiuiiansan uee. 3 nseUiwiv) 604431 : MSAIUANNTEUIUNITLY

AAINTIUDINIT BALNTLTUIUIVY 604455 : N15EELUSWATUAVIALUANNBSWEUNALATUAF 1 NTU
aunaransioulasl

MUszaulasuiuingw wezwureulniudluseazidon Al
4.3.1 NTPUILIYY 604431 1 NTATUANNTEUINNTIIIAINTINEIMT



4upd.3
319ALIYNVDINTZUIUIYY

1. Yoaandugaufnen  avinendeidleslvsi (CHIANG MAI UNIVERSITY)

. ANIZ/NIAIYN AMLYAFINNTIUNYAT A1U1IAINITUNITDNNS
Faculty of Agro-Industry, Division of Food Engineering
. SUANTZUUIYT 9.70. 431 (604431)
%an‘szmu%ﬂ ﬂ’]iﬂ’J‘UﬂllﬂiBU’JUﬂ’]ﬂu%ﬂ’lﬂiiﬂa’]Mﬁi

(Food Engineering Process Control)

. BU2eNA 3(2-3-4)

wuah 1 dayanaly

. NANFATUATUTLANVBINTZUIUIN
11 nszuandunidlddwdu
M NANGATINYIAANTUNIAR J1UIYIAINTTUNTEUIUNTOWNT
O wenendnans
1.2 Usgtanvasnssuivivn
O Aun@nwviald ngadv.. e
M Fvnane

. 91IIFTURNYIUNTEUIUIVIMAZENR S FRU
2.1 9191394 3URnvau

SOIMENTIANTE AT.UNNE LENETAR

2.2 9191386s0U (MNAW)

SOIMENTIANTE AT.UNNE LENETAR

= & ada
. H1ANSANYV/IUUNLIBU
AANNSANWIN 2 YUUN 3

o
. #auniteu
M luaonuissvesvninendeidosln
O wenanuiswommmIne doi@ostugd (S5U)

. Iuutlusdeduaninerarsdazliadinuuasuusimaivinsuntdndnenluseyana

1 FlagmedUnn




NUINT 2 ANVUZHAZNITAIUNS

#1U1RAINTIUD NS AMIZEAATUNSIUNTAT
7. 431 (604431) NM3AVANNTZUIUNMSTUIAINTTUDINS 3(2-3-4)
An¥aIzNszTUILIY Mussers M ufdams  Ofnugdd O awdednun
msdauazUszifiuna M A-F O s/u Ovr

nsflvaenszuaIuIN Selected Topic [ dudwrumiseinazauiionisdnianisinemnase
O dudruruninefnazauianisdisanisAnwiingsnsaien

Seulvfidasitunou : 9.29. 351 (604351)

ANDSUNYANWLNTZUIUIYN
AN91AAANUKAENINAITNUFIUVRINAAIAATNTEUIUNITUAENTTAIUAL a1UaNwNIIUdNDTY Namans

LAEMIMUANNTEUUNSTIIABTsRUNSTUIUNM SHARD M SLAY M TVinshu nsldwamaniuasnisauny
nszuaumstunsudledymiinulugaiuuszneunisudnemsmeizndull nsreduwndey szuunamans
Susuiinils sruunamanssusuiiaes ssuunarmanssusudug ssuunarmansnifmuUsiuLarnunane-
N15ATUANKATIZUUNITAIVAN 15851988 / Tuasiesi / d1uunalinszuuatuauuuudaundu n1sld

Uayauseing / ueud lunseuiunisudsgvems

HAANSN13138U3 VRN TTUIUTYT (Course Learning Outcomes: CLO) : tinfAnwianunsa

1. 95UNEAIRINAYIA MENMSTLE IYBIWAFARSNTEUILNTT UATNIIAIUAL IATIEN

2. ghunemamaniuarNIIMUANNTEUIUNM TR T UNTEUIUMINERDIMS / 01vnTTiRsRu uas
ulvdapmniwdluanuuszneunisnanemsieisiduiinssedwindon

3. BBULlAzLAnIIE IR ATAETesTUsTUUNAmMansLUUs1eY Talufsnmsmunuuassyuy
NSATUAY

4. aFUnguaskandIsn1sadele / e/ dwunsiiassuueivauwuuteundu / nsld
UnyayUsedivg / viueud Tunssuiunsudsgvenms

28. Tdnwdengulunisiseula

29 UftRnuswiugBulFmumiiuazanuiuiaveuilasuneuvane

ANNFDAARDIVBY PLO UATHAGWSNISISEUTVRINTEUINAN

PLO 1: UszgndasAnmuddnuiaanssunszusunmsemsivensufjoRaumeinndnld

sub PLO 1.1: a5uien1sdnnisingaulunszuiunisuusgy wannsmadmnssuveamhigufianswagnis
vhauveseiesdiolunsyuiunisuussuenms

sub PLO 1.2: 89N4UULAEAIUANNTEUIUNIINER LazoanwuulssueImInuuInsgIuaulasndeemsia
sub PLO 1.3: U%’UUa;qﬂszmumiLﬁaLﬁmammwmiwﬁmﬁ

sub PLO 1.4: Uszenalgyauszhvguasseuudnluliflunssuiunsndnemisia



PLO 2: fiinwzmsusamanuiiilaviaunnunisdiuianssunssuaunmsemisldegnsdatiios

sub PLO 2.1: Aufunagiiasziidayalsenaun1sdnyindaausias 3189 un I u3mNIsunssuIunsoms i
sub PLO 2.2: Maunun1sideifieainsranuuianssumeiuimnssunssuiunisemslel

sub PLO 2.3: fivinwensiniesuazinauananule

PLO 3: fininwensidntwdengelunisyineuld

PLO 4: viausaufugBulfegneiiuszansam uazsiannuiuiinveusanuiasuazdeny

PLO/CLO CLO 1 CLO 2 CLO 3 CLO 4 CLO 5 CLO 6

PLO 1: v v v

sub PLO 1.1:

sub PLO 1.2 v v Ve

sub PLO 1.3:

sub PLO 1.4

PLO 2:

sub PLO 2.1: v

sub PLO 2.2:

sub PLO 2.3:

AN NN NI N NANRN
<

ASRYRSANAN

PLO 3:

v v
PLO 4: v

damnszuauin Fruudalususseny
1. AdinAy wéfﬂmiﬁyugmsuaﬂwamam%ﬂszmums NMSAIUAN

wazNIsAMMYaIUaENIIUEN o 2
2. wamansuaznsemueuiiigadeaiunseuiumssane s 01vns
viosdu wazmsuilulgmluaniuuszneunisnanemseedsiluing
feduwandey
. SEUUNamaRSSuRUTinils
. STUUNAmERsSusUTiaes
. STUUNaAERSSuT UL
. SEUUNAAERSATF WU uLaz USRI
. NIAIUANLALITUUNITAIUAN
- M3aseda / ns1ent / Swunelinsyuuaiuauiuudaundu
- Mslilaanuseieg / Yueud lunseuiunisudsglemns

594

O 00 N O U AW
U O W~ ~ B2 O N

(€N
o



Wavnnszuadn a‘i’mqu%"ﬂmﬂﬁﬁ’ami
1. Faamansudnesulunsuiland Ugyvnauniseunus 3

2. MmslilusunsumauinasdnsUssUUNamansSuiuni 3
3. MSMUSUNTUABURIADIEINIUTLUUNAFERTOUAUED S 3
4. NIAALRDNNTEUIUNTNAMERSAMSUNTEIANTY 3
5. MITPYAITUNIU WAMERS LAYNSHDUAUDIYDINTZUILNTNANDIVNS 3
6. N159ONKUUNIINARDINAAARSNITUIUNT waznI1siudaya 6
7. mslEignismevauesliauysallunsimszirinisnouauesgaving

: | o 6
AN LAZAILIAIAIT
8. M3l#isAumitmngluminnevisinuuasAnanngi
9. MsulanarLAuLATALIAAsTIIINAT AN
10. MseonuUULarAndenmuuiinslitygUseivg / ueud
dmuszuunamans °
39 45

ﬂivmmmu"l,mmummmmjaumﬂmﬂivﬂmﬂmvm?itumwimsﬂivmﬂmvamm%ﬂﬁmLm«}m luasnivseyy
. SO Imﬂimwamﬁﬂﬁummeﬂmiﬂﬂmw 1 Yn1sfinwn 2565 LUumul‘U

({vaemans1anse as.giiey aszia)
seeAUR UURNITUNY
AUAAEQAAMNTTUNYAS



Division of Food Engineering Faculty of Agro-Industry

FE 431 (604431) Food Engineering Process Control 3 (2-3-4)
Course Type : M Lecture ] Laboratory [ practice O Co-operative education
Assessment : M AF O s Orp

In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only
Prerequisite : FE 351 (604351)

Course Description :

Definitions and basic principles of process dynamics and control. Laplace transform. Dynamics and
process control relevant to food and local food production process. Utilization of dynamics and
process control to rectify problems encountered by food production processors based on
environmental friendly methods. The first order dynamic systems. The second order dynamic systems.
Other orders dynamic systems. Dynamic systems with multiple input and output variables. Control
and control systems. Schematic construction / analysis / classification of feedback control system.

Application of artificial intelligence / robot in food processing.

Course Learning Outcomes (CLO) : Students are able to, when the course is completed,

1. explain definition, basic principles of process dynamic, and control,

2. explain dynamic and process control relevant to food / local food production processes
as well as rectify problems encountered by food production processors based on environmental
friendly methods,

3. explain and show computation methods relevant to various types of dynamic systems,
control, and control systems,

4. explain and show methods of schematic construction / analysis / classification of
feedback control system, application of artificial intelligence / robot in food processing,

5. use English in class

6. work with other people according to assigned duties and responsibility

Course Contents No.of Lecture Hours
1. Definitions, basic principles of process dynamic, control, and
computation with Laplace transform 2
2. Dynamic and control relevant to food and local food production
processes as well as rectification of problems encountered by
food production processors based on environmental friendly
methods 2
3. First order dynamic systems



Course Contents

4. Second order dynamic systems

5. Other orders dynamic systems

6. Dynamic systems with multiple input and output variables

7. Control and control systems

8. Schematic Construction / Analysis / Classification of feedback
control system

9. Application of artificial intelligence / robot in food processing

Total

Course Contents

1. Laplace transform method in problems solving of differential
equations

2. Utilization of computer program for the first order dynamic
systems

3. Utilization of computer program for the second order dynamic
systems

4. Selection of dynamic processes for case studies

5. Identification of disturbance, dynamic, and response of food
production process

6. Experimental design in process dynamic and data collection

7. Utilization of incomplete response method to analyze for final
response, gain, and time constant values

8. Utilization of goal seek method to analyze for gain and time

constant values

9. Results interpretation of gain and time constant values from case

study
10. Design and selection of appropriate controller for dynamic
system
Total

No.of Lecture Hours
q

1
1
3

(@)

30

No.of Laboratory Hours

45
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Division of Food Engineering Faculty of Agro-Industry

FE 455 (604455) IMPLEMENTATION OF VISUAL BASIC FOR APPLICATIONS PROGRAM 3(3-0-6)
FOR ENZYME KINETICS

Course Type : M Lecture ] Laboratory O practice O Co-operative education

Assessment : M ar O s O

In case of Selected Topic Course : O Accredited for graduation on every enrollment

O Accredited for graduation one-time only
Prerequisite : First year chemistry subject or consent of Division

Course Description :

Implementation of visual basic for applications in enzyme study. Enzyme mechanism and factors affecting
enzyme activity. Law of mass action. Order of reactions. Use of numerical integration computation with visual
basic for applications to solve enzyme problems. Enzyme kinetics study with visual basic for applications.
Measurement of enzyme activity. Utilization of enzyme for determination of chemical concentration. Design

of computer program in EXCEL spreadsheet using visual basics for applications.

Course Learning Outcomes (CLO) : Students are able to, when the course is completed,
1. explain enzyme related topics and implement VBA to solve enzyme problems.
2. use English in class

3. work well with other people according to assigned duties and responsibility

Course Contents No.of Lecture Hours
1. Course introduction 1

2. Implementation of visual basic for applications in enzyme study 4

3. Enzyme mechanism and factors affecting enzyme activity 4

4. Law of mass action, order of reactions and use of numerical

integration computation with visual basic for applications to solve 4
enzyme problems

5. Enzyme kinetics study with visual basic for applications

6. Measurement of enzyme activity using spectrophotometer

7. Measurement of enzyme activity using high performance liquid
chromatography

8. Utilization of enzyme for determination of chemical concentration 4

Total 30



Course Contents

1. Good practice in designing visual basics for applications program

2. Designing of simple visual basics for applications program

3. Applications of Command Button and Userform in visual basics for

applications

4. Problems solving of enzymatic reaction of different orders based on

visual basics for applications and Euler’s method

5. Implementation of visual basics for applications to search for optimal

time and product concentration for enzyme kinetics

6. Implementation of visual basics for applications to construct

mathematical model for enzyme kinetics
Total

No.of Lab Hours

10
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