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Complex engineering problems

* Complex engineering problems require in-depth engineering
knowledge to develop for solution which are in general a forefront
engineering knowledge. The complex engineering problems have
following characteristics.

1. Cannot be resolved without in-depth engineering knowledge at the

level of one or more of WK3, WK4, WK5, WK6 or WK8 which allows a
fundamentals-based, first principles analytical approach.

2. Involve wide-ranging or conflicting technical, engineering and other
issues.

3. Have no obvious solution and require abstract thinking, originality in
analysis to formulate suitable models.

4. Involve infrequently encountered issues.

5. Are outside problems encompassed by standards and codes of
practice for professional engineering.

6. Involve diverse groups of stakeholders with widely varying needs.
7.  Are high level problems including many component parts or sub-
problems.

* (Sources: Table 4.1 Range of Problem Solving, IEA Graduate
' Attributes and Professional Competency Profiles)
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Course portfolio 1831/ msfnwuniamsans

Haah < LANKASHRINUDAIANDTTE maLnmaillszdivas fidausasnaion
1. agmaduiinnu

1.1 MIADL < m‘smmgmﬁm'zﬁugﬂ WLLUMFIAMNTIFU
mIFan

1.2 szuuaanlalt <. 1ANUA4 Learning management system (LMS) uazmsliseuy
aawhail

1.3 Active Learing <- LINLI Active Learning Lmzﬂ’l’mﬁm’ﬁ

2. HANSANEN

2.1 1057 <- ingagtl nsaaLna dnnuiifaniainsasma 9 uay Class GPA
2.2 Program outcome < m‘nm‘gﬂ%@mmmﬁﬁwﬁmummﬁﬁ PO 229518377

3. MEAaIN

3.1 WOMIMsRaINTaufiuts (Plan) < sriilywm ﬂ%agﬂﬁawaaﬂﬁmﬁﬂ
WU uAzLwn I 1

3.2 mawannuarUnnan (Do & Check) < UITUHHAMTANTAUITUAT)
wanafimualuda 3.1

3.3 winadsudsmanlusaunii (Act) < wanuasuwmeutlagnduadsniuistu
Iyl 3.2

3.4 AU NI AU
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A

271 Upstream

A

711 Downstream - mflaonnlWiTenutinwam wiassnaradulyrinuioen

Tmadu 9 (i) fafoenldimantioviann wiofsonadudgwinuindu

A

3.5 A 9 (dnil)
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O 1. Yszamanvin
D 2. msdsaiuay Program outcome
O 3. anasnisaan
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1. ﬂ'gﬂm‘s@‘i’n,ﬁumu

1.1 MSFIH <- u*a*a'mnﬁ'gﬂl,ﬁmﬁ'ugﬂ WUUMSIAMTISHI

HEEFG R

1.2 sruvaanlail <- W3ANLAI Learning management system (LMS) waz M3 lass Uy
&

aawlail

1.3 Active Learning <- AN Active Learning WRZAIYAN T

2. EAMITANS

2.1 1038 < 7wasl MIdaLnse SruilEan leinTass 9 uas Class GPA
2.2 Program outcome < m's’mﬁgﬂ%’aﬂmmaaﬁﬁ@ﬁﬂmmmﬁﬁ PO 28451871

3. MW

3.1 LASMSRAINaNTaLTILe (Plan) <- szyilym ﬂéaqﬂﬁaﬂmaaﬁﬁ@lﬁ@
WU WAz WIINSUA

3.2 MyNaLazywIRan (Do & Check) < UTTENURAMTELHUIUAND
W fwnaluda 3.1

3.3 LLu,-wmﬂ%ﬁJﬂ'ﬁ;aﬂﬁ'ﬂluﬁamﬁﬂh (Act) < wanuasumwudluiwinasiminaga iy
Uyl 3.2

3.4 ANULRUERILITION

711 Upstream < sanwulwimneunin Gsaanaedudyminuioi
791 Downstream < Fnamnlwimamutisnam nIarnaradulymnuitens
T2 ¢ (61d) < Fnamnliimautiovamwn navenaradwlyminuicau

3.5 amuLAnan € (01il)




We are

Engineers’

4. LONFITUUL
O 1. dszwaasoim
O 2. avsdssidiuans Program outcome
O 3. wanssnissan
O 4. smwiomsvwann (lunuuassagonsnufidn) < nangasnwasa L'ﬁ'aﬂﬂ'nuﬁ’w*mﬁﬂum's
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E ® * 18391 210%00¢c WWWWWW 3 sithena (3 aauseu)
Ll
n g I n e e rs ﬁaau X000000000000 (IVINTOIN), Yyyyyyyyyyyyyy, zzzzzzzzzzz77
[sl00/0/000/000000000]
QJ 1AM Course Portfolio XIOOCCOCOOOTOX, VWYY, 7Z7777777777777, QO0000000
1. asunisaniiveu
1.1 msedeu TeITIUTIENY 3 3 Y4 3 meusuy M uulniawazn1suIuTAY vlinnsdanis

Sounsaeuilauainanegs

12 szuvesulau Courseville LMS, web e liiidnanunsannilvanena)snsaousiioAnyiaamsn
wazlinuniu
(- %4 1 = s 1 . e .
FAAREYNINIT LAY Course Portfollo X wantanans B usingsu online I 4 e-learning
- & TsU3nen online Uszanzuullu CV
Eﬂ (ASERERVRPN O dandsnenau online O Sasvinde online
5:14“] (35v)
2. wWansAnen
2.1 L3R
#1519 2.1 Grade Distribution
Group All Program
Mech Eng, ME | Auto Eng AE | Petrolium, PE | Nuclear, NE
Student No. 118 83 14 13 8
GPA 2.32 252 1.83 1.42 1.25
Grade Grade Score*
A > 92 7 7
B+ = 85 10 9 1
B =74 21 19 2
C+ > 66.5 16 14 1 1
C = 55 22 19 2 1
D+ = 46 17 9 3 3
D > 34 15 6 2 5
F 20 0
W 10 5 1 4

* based on total points of 110.



2.2 Program Outcome

AN57399 2.2 wannsUszdiu Program Outcome dmsuiidniehuiuloiidudvasiiFnimunlunrazndngns

We Gl ° ® (n3m A-D, S)
E n g I n e e rs Qutcome Item Total ME AE PE NE
1.3.1.1 Basic 65.52 71.08 21.43 62.5 62.5
1.3.1.2 Energy relate 30.56 33.73 30.0 8.33 75.0
1.3.5.1 Conservation of mass 72.88 75.90 57.14 75.0 0
1.3.5.3 1st law of 95.37 98.79 375 80.0 100
thermodynamics
1.3.5.5 conservation of linear 30.51 40.96 14.29 0.0 50
momentum
1.3.5.6 conservation of angular 29.63 31.32 30.0 16.67 0
momentum
1.3.8 Force in fluids: pressure, 71.88 80.72 3571 50.0 50.0
shear, buoyancy, viscosity
1.3.9 Kinematic of fluid motion 82.20 84.34 71.43 87.5 87.5
Y3 1 a 1.3.10.1 Laminar vs Lurbulent 99.07 100.0 80.0 83.33 100.0
AABENNINITLUIY Course Portfolio 1.3.10.2 inviscid vs viscous, a5.76 53.01 14.29 0.0 0
) compressible vs incompressible
%‘ﬂ LLU "LI M uq 1.3.11.1 Navier—Stokes, Euler 7037 75.90 50.0 33.33 50.0
o equation
1.3.11.2 Bernoulli equation 70.37 75.90 50.0 33.33 50.0
1.3.12 Dimensional analysis: 95.37 97.59 80.0 66.67 100.0
Buckingham’s Fi theorem,
similarity, model testing
1.3.13 External flow: boundary 79.63 85.54 60.0 58.33 50.0
layer, separation, aerodynamic
force (lift & drag)
1.3.16 Encrgy loss in fluid motion 25.0
(pressure loss in pipe system) 81.48 89.16 40.0 58.33
1.3.17.1 Turbo machines (pump, 29.62 iz 30.0 16.67 0.0
fan, blower)

N IULAAE PO AxUAn iy

wesniminfiuinitugiu Angdaousaividnnudinu PO msiisruaulidanndt 70%
ﬁ]xLﬁu"lﬁ“heﬁw%’wé'ﬂqm‘ﬁmﬂ‘s‘mm‘%aaﬂa PO fifiosidusnisrus Toun PO 1.3.1.2 Energy relate PO
1.3.5.5 conservation of linear momentum PO 1.3.5.6 conservation of angular momentum PO
1.3.10.2 inviscid vs viscous, compressible vs incompressible PO 1.3.17.1 Turbo machines (pump, fan,

blower)
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3. ATTWAIUN

3.1 WuWINISHAmN 150 UTiud (Plan)

- swudlulnonewansulsaenarsnsaeuludesiiisrdestunsussgndnislinnug
e amnssdbndilenetu Watlumsussoouiufdemainniu uway
wenenavihanudlalvilanlundnansen o WiuAddy RIS EEUAT N AT

3.2 manawazgvvean (Do & Check)

- MNsdaUnaAALazUatnA wulunmwsuddnilinudnlaluienng 9 vag

Fgnindiienunweauals ﬁamduulwqjﬂawé’ﬂqmﬁmmmm%dﬂamm'jﬂv‘h
Aaasn9n1staeu Course Portfolio Iﬂfltﬂﬁﬁ Lm"ﬁﬁfﬂwé’fﬂqcﬂ"a‘ifimﬁaﬂiﬂﬂamwaﬁﬂwﬁlﬁtﬁwa awilaudaluvdngnsiilala
- wsesnavzveandaulalidni enansiziunliinentesiumansvassies wazds
3 Huuunus iilailailddimsldluinsedes vinbinamnuaulasinias Tnsemzudngas
Jrmnssueuous IrmnTsuitinsidon wardrnssuduedes
3.3 wuaneUSulsamdnluseunin (Act)
- Tunsaauazturhanudilaluihdatesiiisdasiu PO Mildazuuusi 1wy Wi

o . . .
1389 Energy relate, conservation of linear momentum, conservation of angular

momenturn, inviscid vs viscous, compressible vs incompressible, Turbo

machines (pump, fan, blower)
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a

1. Uszana318791 (Courseville/Course Materials/Administrative Materials)

2. 3UsEidiunia Program Outcome

3. wnansAngdou/diznaudiasu (Courseville/Course Materials/Lecture Slides)
4. e s Usznaudnentstnu wuiflnia swuiidsdu 4 uasdeasusundslszneudae
WUURANYR, Post-VDO Quiz, Snap Quiz (Courseville/Assignment)

5. uitennsUszidiusa Ustasumsuuvninisaneliinzuuu uasdietnuvesidneinas 6 4n
A Quiz 1, Midterm, Quiz 2, Quiz 3, Final, Snap Quiz/Kahoot (Courseville/Course
Materials/Portfolio)

6. 99U CU-CAS (Courseville/Course Materials/Portfolio)

9. s1891uN15UsEEiuvestidnann Courseville (913)
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1. HRAWENISTANE

Fasne 1 lunsaing CLO (WsaaziFanilu Pl vida AtimAaw) “anamali PO 1 /9
\WaussanglunAaziidandn a1N150LEAINANISTLSZIRUEIUAITIE LaZENALAAITINITD
Han191sELRAURY embedded question luLana1s SER #5a a19a9lu Course Portfolio 71
ANTaRanIuang U lungIala

gﬂLLuuaﬂNuﬁq 22INTUNAUDVDINT AT

CLO 1. aansniszanfanuisuniianmans InenAans

MExx1 MEXx2......... LR
An1stlssilu daaay daaay
szduANdGan | 70% 70%
ANAUI
TnsAnen 2559 65% 66% 65.5%
TUn1sAne 2560 67% 70% 68.5%
Tnsdnen 2561 69% 68% 68.5%




We are

SIEIEElY  <0udl 5. inuaida 4 MsWauNsaLiias

1. HRANENITANE

CLO 2. mmsnﬂszqnﬁm’mé’ﬁyugqumﬁmnssu LAZLRNIENISIAINTTH
MExx3 MExxA4......... \aRe

Atnnslssfiu faaau faaau

sfumNdGaR | 70% 70%

ANANIY

TnsAnm 2559 64% 64% 64.0%

Tnn3s@nsn 2560 65% 68% 66..5%

Tn1sdnun 2561 67% 69% 68%

ANAUAAITILATLBLA embedded question
ANUURTUIANTEUIUNY kazyNsagUuanisilseiivaas PO Wy

PO 1. AMNENNANUIAINGTH Lmzﬁyug'mmﬁmnﬁu
3EnsUsziiu Direct 1 Direct 2 Student exit | sqymn s/laisin
cLo1 |co2 | Avg cLol | cLo2 | Avg survey sk
AnAIU
Unsdnun 2559 | 65% | 64% 64.5% | 66% | 64% 65% 72% 66.2% it
TnsAnen 2560 | 67% | 65% 66% 70% | 68% 69% 74% 68.8% Tadsinu
TUnnsAnmn 2561 69% 67% 68% 68% 69% 68.5% 78% 70.2% (A}

&nd1 Direct 1 40% Direct 2 40% student survey 20% ( lunsdifidnadan CLO1 uaz CLO2 fanwiniu)
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1. HRAWENISTANE

@ ' ala (Y ° a ' I~

ARG 2 °lunﬁmvman§m%mmuawamsﬂezmu”luumaz PO tilun1nsau
LNAUSTEN LULARSAITARAY AINITOLAAINANITUSSLNUHNIUAT5IS
gﬂLLuuaﬂNuﬁq maqnﬁsﬁﬁmu@mmmﬂm‘gﬂ

PO 1. ATINENINAIUIAINGTH LLmﬁyugfmmﬁmnﬁu
MExx1 MExx2.. | MExx4. | Student sonmNandau | einw/lsieinug
exit survey
Annstlssfiu daaau faaay | dedeu
syduAnNdGaR | 70% 70% 70% 70%
ANAYIY
Tnnsdnen 2559 | 64% 64% 65% 72% 65.5% ol
Tn1sdnun 2560 65% 68% 67% 74% 67.8% Tadeinu
Tn9@nm 2561 67% 69% 72% 78% 70.5% B
65.3% 67% 68% 74.7%

Andau MExx1 30% MExx2 30% MExx4 25% student survey 15%
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1. HRAWENISTANE

@ ' ala (Y ° a ' I~
AR89 3 °lunimwuan§m%mmuawamsﬂezmu”luumaz PO tilun1nsau

LNaUssa1e I ULARSIUDILAY FINITOUAAINANISUSSLAURNIUATS

gﬂLLuu'aél']wﬁwmmiﬁ']mu'ﬂmmmiﬁmgﬂLLﬂnmnﬁ’u PRINANITLSTZLNWLUL Direct hazkull Indirect

PO 1. AMAENFUAAINTSH WA RUGIUNNGIAINTSY

A8nnsilsziiiu Direct1 | Direct2 | g9y DirectAss | sinu/laieinu

finsdinen 2559 | 64.5% 65% 64.75% Tadeinu

TnsAnmn 2560 | 66% 69% 67.5% Tlaisinu

Tinsdinen 2561 | 68% 68.5% 68.25% Tadeinu

PO 1. ATAEN19GUARINTSH WA RUGIUINGIAINTSY

A8n1suUszLaig Student Employer Student exit 599 Indirect i/ latsinu
survey survey survey oy

finnsAnmn 2559 | 67.7% 64.3% 72% 68% Tadriu

finnsAnen 2560 | 68.7% 66.7% 74% 69.7% Tadeinu

nsAnmn 2561 | 68.7% 68% 78% 71.3% BNU

dndau student survey 40% Employer survey 30% student exit survey 30%
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1. HRAWENISTANE

@ ' ala (Y ° a ' I~
AR89 3 °lunimwuan§m%mmuawamsﬂezmu”luumaz PO tilun1nsau

LNaUssa1e I ULARSIUDILAY FINITOUAAINANISUSSLAURNIUATS

gﬂLLuu'aél']wﬁwmmiﬁ']mu'ﬂmmmiﬁmgﬂLLﬂnmnﬁ’u PRINANITLSTZLNWLUL Direct hazkull Indirect

PO 1. AMAENFUAAINTSH WA RUGIUNNGIAINTSY

A8n9dsziiiu CLo1 CLO2 gau directass | fnw/laisinu

Tnsdnmn 2559 | 67.7% 64.3% 66% Taiginug

finnsAnmn 2560 | 68.7% 66.7% 67.7% Tadsinu

finsdinen 2561 | 68.7% 68% 68.4% Tadeinu

Lfa?z'ﬂ 68.3% 66.3%

PO 1. ATAEN19GUARINTSH WA RUGIUINGIAINTSY

A8n1suUszLaig Student Employer Student exit 599 Indirect i/ latsinu
survey survey survey oy

finnsAnmn 2559 | 67.7% 64.3% 72% 68% Tadriu

finnsAnen 2560 | 68.7% 66.7% 74% 69.7% Tadeinu

nsAnmn 2561 | 68.7% 68% 78% 71.3% BNU

L'ﬂai?;l 68.3% 66.3% 73.7%

dndau student survey 40% Employer survey 30% student exit survey 30%
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1. FRANENITANE
PO 1
PO 2
PO 3
PO 4

PO 11

Tuda 1 tnauNda 4 Bada 1 AZARILAAITILASLDUARNTNNULAAY
17naunNaz PO auAsU PO 11 mauas TABEE

dndau student survey 40% Employer survey 30% student exit survey 30%
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I:;'T’)’ﬂ Ell"N‘iﬂ LLUU“ﬁ\‘]ﬂ@\Tﬂ']? diagram, Modelling of physical
: I system, time domain analysis and
LAUBUR ngfmn'mm ANAARIU solution of differential
a a a o ul @ equation,.....
BN TININIAINTTHNUIN LT 2103xx2 | 2222277 Overview of numerical methods, | 54 &9y 1.6 Miaeiim

GLU‘MNQ ﬂa?j'] ﬂfﬁﬁl ANAAS LA roots of linear equations, Solving

» - . of non-linear equations, Solving of
NUITIUNININYVANR RS linear equations, interpolations,

e Least-square curve fitting,
numerical integrations, numerical
differentiation, Ordinary
differential equations, Partial
differential equations,.....

2103xx3 | QQQQQ Linearization (Tailor series first 15 Falaq 1 winedm
order approximation), Solving

ordinary differential equations,
Fourier series, Fourier transform,
Eigen value problems,

791 | 48 dalug 3.2 uiaefin
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5) esuIEnITIamsangasivamseslidandnAnwilnufoas unseenuuuuazn1sunle

Jaymmadmnssuilanisuszaianaiugaue e g ansedvmiseuluuas nelvdonime
0375 ?w’?'LJW?J3??’3??‘3"5‘;1}5&ﬂa’fﬁauﬁfﬁéﬁﬁﬁw?ﬂﬂ?ﬁ"Ugj URI7 19N (Capstone design course)

-ABUNENTEUIUNULUNITAANIT LUNANG ANl RANINANHIAINITOR
ANNAINIsoluNsaanuuLkazkd LTy AInssunduday
NANIBINNTLATANAMNNSaNTRIRRATNANENaUNIE Ut NS URATaL
nsaanuuLwazwAluluwnI3AINssuduTan (complex engineering
problem)

-ARUNYS1ERLAUANISLTEUNITARULUATIAINAD (capstone design course)

nszurunulumsiumisdaiingviniiinssundudauainanavngsy
wazanuwuasmilungansyu (diumainauladnass wazmsailumwain
angnssumilutlymmadanssundudau) * daditaninisunla
fayvmsidanssufidudau asnadas 2 A lunangns
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Jaymmadmnssuilanisuszaianaiugaue e g ansedvmiseuluuas nelvdonime
0375 ?w’?UWN3??’3??5"5‘1!&&ﬂ&fﬁaUZ‘ﬂﬁéﬁHﬁu?uﬂ‘]‘é"Ugj URI7 19N (Capstone design course)

“ARUINTZTUIUIU LUANLUUNIS L UNISITEUNITERU L UITIAINAND (NS
szanannuiausng o ansednaiFauliluas uaznslddaivun
NIMTFIUIIUNNAAINGTH wazRaulamAntulunsd frimradw)
aBUNaLAZRAAINSEUIUMSNsUssIiuNaTadI T M Tl uneansy
ABUNEUATLAAINTEUAUMSMIN I T80T anIR T TN uaz/vFadideamey
lumaanavngsy antludiunilerainisiFaunissauy uaznsilszanans
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6) NsANNANGs sonlydannafne) [¥esu182101599075a¥N9AN®I3N 15U iUNaN T
J,'ﬁ*z-imj’ezxwﬁﬁwﬁhéfﬂwM’?@Zﬁ' uazn ?5"5?8145"9?’@?7;9’?3@ DUFUDIAIIUG IINTITHAANE
n15Antaeals

(VA IIANLGU: LEONH ITNUAINAIIUFUNUSYDINTITINNISAVAAY PO)

ABUNENNTAANNTANNARNENINAzINsUsEiRuNe PO Minaadasadnals
Wn PO Mifendastugunamnutuuiliaasaag capstone design ladins
nszuauWlunsinliNuladI N3 auauNa ANEEINITAAAUAUAIABNS
aanuuunasuiladyunidainssundudauls (wiladniadanisuitloym
wasgufaAnddansuitTywmdmnssunduday Taildtymnall

lunangiunssy)
ABUNANTZUIUNUNFINTDLAAAMNNULA LA BRARUnANEaan lUduna
AnEnNudRaNnAnE NN LA lUduNAANHINNISE e UNISRARADUAURY PO

‘ LN NN
UAAIANITNANNANNUENITAaANISEUNAANENL PO
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7) af‘?’u';gmféw'm?ﬁ"g'ﬁ*ﬂuﬁwuﬁ}'ﬂ:ﬁﬁ"?gi"ﬁ?f’;Lma’rwwmﬁuu Wutsz 97598397 (Course portfolio)
5UTW 19U Useaaas1e3y7 (Course syllabus) #1558/ fao8198a9uilanindny)
208190759 529750MUUALNI TIANANITISIUFUTETIT) Uazdu 9 uazTIvTIn 1T
g010un15Any lipaedasiasedu Aersansivaey lusendinsesindey
A0IVUNITANT

(YENEIATITLULEL: UGHN course portfolio UaETIIaLDEnFN )

-maiﬁuﬁ’ngmu,amLﬁy'ammﬂ?ﬂufluLtﬁazsqﬂamLmzm‘usqu

Sluninilszananeddn (Course Portfolio) aanuanslalusiada

\Nounla 4

-a81N8IN15Y11 Course Portfolio AB4F1LATIENG ¢ WBITIEITT LU

UANYNS

-LAMIA2DE19URY Course Portfolio Ua9918121128191a8 2 $18991
‘ \A3EN Course Portfolio aaennsnedalunangnsiivali ans

Hagaadssiiuginnsansiagaule
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We are i o )
E ® * 18391 210%00¢c WWWWWW 3 sithena (3 aauseu)
Ll
n g I n e e rs ﬁaau X000000000000 (IVINTOIN), Yyyyyyyyyyyyyy, zzzzzzzzzzz77
[sl00/0/000/000000000]
QJ 1AM Course Portfolio XIOOCCOCOOOTOX, VWYY, 7Z7777777777777, QO0000000
1. asunisaniiveu
1.1 msedeu TeITIUTIENY 3 3 Y4 3 meusuy M uulniawazn1suIuTAY vlinnsdanis

Sounsaeuilauainanegs

12 szuvesulau Courseville LMS, web e liiidnanunsannilvanena)snsaousiioAnyiaamsn
wazlinuniu
(- %4 1 = . . a1 . o .
AIRCN9INITIAYNY course pOthO|IO B wanwanany B usingsu online I 4 e-learning
- & TsU3nen online Uszanzuullu CV
Eﬂ (ASERERVRPN O dandsnenau online O Sasvinde online
5:14“] (35v)
2. wWansAnen
2.1 L3R
#1519 2.1 Grade Distribution
Group All Program
Mech Eng, ME | Auto Eng AE | Petrolium, PE | Nuclear, NE
Student No. 118 83 14 13 8
GPA 2.32 252 1.83 1.42 1.25
Grade Grade Score*
A > 92 7 7
B+ = 85 10 9 1
B =74 21 19 2
C+ > 66.5 16 14 1 1
C = 55 22 19 2 1
D+ = 46 17 9 3 3
D > 34 15 6 2 5
F 20 0
W 10 5 1 4

* based on total points of 110.



2.2 Program Outcome

AN57399 2.2 wannsUszdiu Program Outcome dmsuiidniehuiuloiidudvasiiFnimunlunrazndngns

We Gl ° ® (n3m A-D, S)
E n g I n e e rs Qutcome Item Total ME AE PE NE
1.3.1.1 Basic 65.52 71.08 21.43 62.5 62.5
1.3.1.2 Energy relate 30.56 33.73 30.0 8.33 75.0
1.3.5.1 Conservation of mass 72.88 75.90 57.14 75.0 0
1.3.5.3 1st law of 95.37 98.79 375 80.0 100
thermodynamics
1.3.5.5 conservation of linear 30.51 40.96 14.29 0.0 50
momentum
1.3.5.6 conservation of angular 29.63 31.32 30.0 16.67 0
momentum
1.3.8 Force in fluids: pressure, 71.88 80.72 3571 50.0 50.0
shear, buoyancy, viscosity
1.3.9 Kinematic of fluid motion 82.20 84.34 71.43 87.5 87.5
Y3 1 a 1.3.10.1 Laminar vs Lurbulent 99.07 100.0 80.0 83.33 100.0
AARENNNITFEULEY course pOl'thliO 1.3.10.2 inviscid vs viscous, a5.76 53.01 14.29 0.0 0
) compressible vs incompressible
%‘ﬂ LLU "LI M uq 1.3.11.1 Navier—Stokes, Euler 7037 75.90 50.0 33.33 50.0
o equation
1.3.11.2 Bernoulli equation 70.37 75.90 50.0 33.33 50.0
1.3.12 Dimensional analysis: 95.37 97.59 80.0 66.67 100.0
Buckingham’s Fi theorem,
similarity, model testing
1.3.13 External flow: boundary 79.63 85.54 60.0 58.33 50.0
layer, separation, aerodynamic
force (lift & drag)
1.3.16 Encrgy loss in fluid motion 25.0
(pressure loss in pipe system) 81.48 89.16 40.0 58.33
1.3.17.1 Turbo machines (pump, 29.62 iz 30.0 16.67 0.0
fan, blower)

N IULAAE PO AxUAn iy

wesniminfiuinitugiu Angdaousaividnnudinu PO msiisruaulidanndt 70%
ﬁ]xLﬁu"lﬁ“heﬁw%’wé'ﬂqm‘ﬁmﬂ‘s‘mm‘%aaﬂa PO fifiosidusnisrus Toun PO 1.3.1.2 Energy relate PO
1.3.5.5 conservation of linear momentum PO 1.3.5.6 conservation of angular momentum PO
1.3.10.2 inviscid vs viscous, compressible vs incompressible PO 1.3.17.1 Turbo machines (pump, fan,

blower)
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3. ATTWAIUN

3.1 WuWINISHAmN 150 UTiud (Plan)

- swudlulnonewansulsaenarsnsaeuludesiiisrdestunsussgndnislinnug
e amnssdbndilenetu Watlumsussoouiufdemainniu uway
wenenavihanudlalvilanlundnansen o WiuAddy RIS EEUAT N AT

3.2 manawazgvvean (Do & Check)

- MNsdaUnaAALazUatnA wulunmwsuddnilinudnlaluienng 9 vag

Fgnindiienunweauals ﬁamduulwqjﬂawé’ﬂqmﬁmmmm%dﬂamm'jﬂv‘h
Aa8N9n15LA8IU course portfolio Iﬂfltﬂﬁﬁ Lm"ﬁﬁfﬂwé’fﬂqcﬂ"a‘ifimﬁaﬂiﬂﬂmmmﬁﬁwﬁlﬁtﬁwa awilaudaluvdngnsiilala
- LA3B9NaXVRANNEUI AN a1 I WNeITa T UAERTY IR0 wazd
3 Huuunus iilailailddimsldluinsedes vinbinamnuaulasinias Tnsemzudngas
Jrmnssueuous IrmnTsuitinsidon wardrnssuduedes
3.3 wuaneUSulsamdnluseunin (Act)
- Tunsaauazturhanudilaluihdatesiiisdasiu PO Mildazuuusi 1wy Wi

o . . .
1389 Energy relate, conservation of linear momentum, conservation of angular

momenturn, inviscid vs viscous, compressible vs incompressible, Turbo

machines (pump, fan, blower)
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3.4 asiud vty

3% Upstream

2103kkk WWWW andniniaevinlviddnmisiienutnlelusesEnergy vasouna
vaslvad uadimunanuageuiidadwiamnndilaludesiisitenu enthalpy uaz

internal energy

391 Downstream

2103LLL EEEEEEEE fdndiosnuim 2103351 fdnvziimmslubasruudifoues
Ina nslwaluvie w3sanadnsvadlua Fsfianduauiiannsailiusznoulums

b e '_y
POALUUTEUUM AT aULasvadlvalafTu

3.5 A mLiiLDUY) (87i)

RalaTS e TAR VW i |
X4
&

]

a

1. Uszana318791 (Courseville/Course Materials/Administrative Materials)

2. 3UsEidiunia Program Outcome

3. wnansAngdou/diznaudiasu (Courseville/Course Materials/Lecture Slides)
4. e s Usznaudnentstnu wuiflnia swuiidsdu 4 uasdeasusundslszneudae
WUURANYR, Post-VDO Quiz, Snap Quiz (Courseville/Assignment)

5. uitennsUszidiusa Ustasumsuuvninisaneliinzuuu uasdietnuvesidneinas 6 4n
A Quiz 1, Midterm, Quiz 2, Quiz 3, Final, Snap Quiz/Kahoot (Courseville/Course
Materials/Portfolio)

6. 99U CU-CAS (Courseville/Course Materials/Portfolio)

9. s1891uN15UsEEiuvestidnann Courseville (913)
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lhuwenarsUsenev 2 lusiusudszuiasieivinsgivninovaneslasasavangnsuas
ATOUAGUVAINADINIMINTINIUMIENNTIN UG #INSITD 5 Lazinasidodu § Mivaeas

(VeI18AIINANEY: 95296 course syllabus YaIT1ETwMNTIEFVITIMAaNgR T 11T NTUlY
MINTDIVUR LazFenAaBdny PEO uae PO)

agunagluuuraInisanyinlseuaasiedan (Course Syllabus) U9
=N 1 =\ (- Y -V~ 1 a
$12371679 ] NN I UUANEAST LARS IMLAUNINLTENIRs183T)

a o & v o v %

napvintlulileuranivun wazaanasaInu PEO waz PO
$9UFINUTENINGIEITINNIIEITNUDIVANFATLAUBN LULANANS
Usenau 2
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6) UnsAnuw 2562
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8) wauluseddn

ﬁ')ﬂﬁ’]qgﬂ LLU““ﬁQ‘H@Q 8.1)  Amiidesduuairion 2103241
1518518991 82) Al i
8.3)  ATIAU Yl

9) FATUNINWARITIEIT

= 4

iﬁﬁ]’lﬂﬁﬁﬂ/ EWADN VDIVANGRAT TANTINAAATUTITS AVUI1IT1IAINITHLATENNA
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13) LUARIFILIT

- Anfiessuuazinig i 1evlna luudyuresaanssialeq, auunisiva, sssuTIATEIUN

Tuzevlva; s8vluangle, vevlvalidninedeswiuuyresuds; vguinmsdemzensdiuand.:
-A‘JI d’d’/ = e o g ) 2. )

aunsmseaauinugmluglBuinda: npeyintuoa, TuwwAu@udy, Tusududeys,
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o = =
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= & o (= = < -
. Aef-aland; anufilesduresnirivauuyidauila:  aumninafsunvesessans,
L4 1 =Q
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14) dszuaanisisausaadn
14.1) 'ﬁ'ﬂqﬂﬁzmﬁﬁawnﬁnﬁu
1) awnsnbianumingreanisluavesseelvalusnsaieseg
2)  @wnraviuauss luuudainanusuasurasreavals
3) ANNITOVIAIANNENNUETEIAIINAL U ua lunuArasraalvaluaniwaism
4) @INNIEIATIHIIAIAINAY UazAILINTeeed IMaTTN A BUTILLLTE U
5) @1NTOUATIEVNIAIAIINTY AU 1T TNINUA WANILTEN gaelnail
etluanwnislua Ineldnannisveafuimsaiuan

6) awrsovenanenizuazrilalasmialy ussmiaussousnNeANARYBNATENININATEN (1A
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° @
E n g | n ee rs 8) @rursniAarzaanmaniyesnisiva i laaunsudeialan aunisassans

e =

WRSANNITILB TS

9) AIWITINATIZHUIATIAIINANWLEIE9NET [T 11N 7 ua
10) IO NATIZHNIATIAINAUAR LAZNANILANNTT YA Tuvialidesanusideaniu
11) A10190UATIZHUIANINANWUS BOINITIE 959 [T 11N TUSTE RN MALLLN 18U N
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UASNITNIALINEN UASKSNUYNAINNIT IR TENT89 (A s11d )

%ﬁ%’ﬂqﬂ%ﬂw‘n@u\lﬂm’m PO (Program Outcome): Need to have U24n1A3T1

o o =5
AAINSTSNLATRINA AILAAILUANSI9N 1 TumMANUIN

o . N dawmeiandatalug
ﬁl')’f] EI’]QEﬂ LL‘LI‘LI‘MLN‘II’PJQ #alusdl un \ansegalan Assignment HAELHE
a 1 1 Introduction

‘]J gHNINT8 °ﬁ 1 2 1 Introduction/ Fundamental concepts. Fluid as continuum
3 1 Fundamental concepts
4 2 Description of fluid motion
5 2 Stress field
6 3 Fluid static
7 3 Submerged surface
8 3 Buoyancy. Fluid in rigid-body motion
9 3 Fluid in rigid-body motion HW#1
10 4 Derivation of control volume
11 4 Conservation of mass
12 4 Momentum equation HW#2
13 4 Momentum equation
14 4 Momentum equation w/acceleration
15 4 Momentum equation w/acceleration HW#3
16 4 First law of thermodynamics
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17 10 Introduction and classification of fluid machines
18 10 Angular momentum principle. Euler turbomachine equation HW#4
19 10 Velocity polygon analysis
20 10 Performance parameters
21 5 Kinematics of fluid motion
22
23 Mid term Exam  March 4, 2020, 13:00-15:00
24
25 5 Force acting on a fluid particle. Navier Stokes equation
26 6 Euler equation. Bernoulli equation
27 6 Bernoulli equation
28 6 Static, Stagnation, and Dynamic Pressure
29 7 Dimensional Analysis. Buckingham Pi theorem
30 7 Flow similarity and Model studies
31 7 Incomplete similarity
32 8 Fully developed laminar flow - plate flow
33 8 Fully developed laminar flow - pipe flow HW#35
34 8 Flow 1n pipe and ducts Turbulent velocity profile
35 8 Energy calculation in pipe flow
36 8 Solution of pipe flow problem HW#6
37 10 Work absorbing machine
38 8 Flow measurement
39 9 Boundary layer concept. Boundary layer thickness HW#7
40 9 Pressure gradient in boundary layer flow, separation
41 9 Drag
42 9 Drag HW#38
43 9 Lift
44 9 Lift
45 Review
Final Exam May 14, 2020 8:30-11:30

14.2) 8AANITLTLUNITHDY

ﬁmﬁ‘msmﬂ
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14.3) Femssau
31 ATZANUAILAZTRAN iLLEJ‘uI’& UAZUEUAL
iﬁlaﬁﬂmualugmwu Powerpoint DVD
V/Redidnnsaiind / Bulad
https//iwww.mycourseville.com
14.4)  NITNAURNIAU
14.4.1 $2RMUATENITNALIMANENI LAZA NI
ﬁwmnwﬁmﬁgﬁ‘dmniﬁm fiAndud Uumd (Indaagans A3
SAanssulAseana)
14.4.2 ﬁ‘:uuﬁmmsmsﬁ‘ﬂuﬁﬁ
Hdranaunga download nnatiau lhann

https //www.mycourseville.com

NMFIANANITETEU

14.5.1 M9UszINUAINNENIITING (ANFABL 2 ﬂ%ﬂ) Saaaz 100
1452 nassmiiiunnsinenaidafansssluduiboy RUAT
1453 nasleiiunanuiiléne i (n5tini) Saaaz 10
14.5.4 ?Sluj ................................................................... SRuAz

14.5)  prswdgldszaianisisausaini
15) adanisdearudsznau

a

15.1)  wilsRadsAu
-Fox, R.W., Pritchard, P.J. and Mecdonald, A.T., Introduction
to Fluid Mechanics, 8th Edition, SI version John Wiley&Sons,
Inc., 2011.

v
- &

uwre auAnd lvasAdui, namramfueelva AuWATIA 3
aduffunlps  Andnfuddsgrasnsaluianendy guig

2557




We are

Engineers’

rﬁffmﬂwgﬂuuuuﬁwm
1lsz9a5189%1

15.2) WUHIRDBBIULAHNLAN

-Cengel, Y.A. and Cimbala J.M., Fluid Mechanics

Fundamentals and Applications, McGraw-Hill, Inc.,

2006

-Shames, |.H., Mechanics of Fluid, 3" Edition, McGraw-

Hill, Inc., 1992

White, F.M., Fluid Mechanics, 5" Edition, McGraw-Hill, Inc.,
2003

-Munson, B.R., Young, D.F., and Okiishi, T.H., Fundamentals
of Fluid Mechanics, 4" Edition, John Wiley&Sons, Inc., 2002

-Sabersky, R.H., Acosta, A.J., Hauptmann, E.G., and Gates,

EM.,_Fluid Flow: A first Course in Fluid Mechanics, Prentice

Hall, New Jersey, 1999
-Granger, R.A., Fluid Mechanics, Holt-Saunders, New York,
1985
-Van Dyke, M., Album of Fluid Motion, Parabolic Press, 1982

15.3)  UNAMHNIAL/AUNANNITING (DH)

15.4) Aadiannsaing vsa Buldamiaddas
https . /www.mycourseville.com
16. n1TUsELHUNANTERU
16.1)  sduuunisiszidunsday
UszULLL On line NIFABUULLILSTENE (04 )
16.2) m‘sﬂ%’uﬂ‘gemnuam‘a‘ﬂﬁ‘mﬁummauﬂ%gaﬁehum
UsulpuanarsAtasu WiNn1siuLL Active learning £ Coursevile

o & ar y
16.3) AnsUstiliunaswanisizaul PO smadiszylilunianuan
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ﬁ]’li‘]\i‘ﬁ 1 PO (Program Outcomes): Need to have

we are PO 1 Application of Knowledge level

Engineers’

1.3 Mechanical Engineering: Thermo Fluid Systems

1.3.1 Thermodynamics properties

1.3.1.1 Basic (pressure, temperature, density) 2

1.3.1.2 Energy relate (enthalpy, internal energy) 2

1.3.5. Control volume analysis

1.3.5.1 Conservation of mass 3
1.3.5.3 1st law of thermodynamics 3
1.3.5.5 conservation of linear momentum 3
1.3.5.6 conservation of angular momentum 2
1.3.8 Force in fluids: pressure, 3
shear, buoyancy, viscosity
1.3.9 Kinematic of fluid motion 1

1.3.10. Classification of fluid motion

ﬁqaz‘qugﬂ LLuu“ﬁqmaq 1.3.10.1 Laminar vs turbulent 2

1.3.10.2 inviscid vs viscous, compressible vs 1
incompressible

ﬂ?gﬁ\nﬂ?q ﬂ%oﬁq 1.3.11. Kinetic equation

1.3.11.1 Navier-Stokes, Euler equation 1
1.3.11.2 Bernoulli equation 3
1.3.12 Dimensional analysis: 3

Buckingham'’s Pi theorem,
similarity, model testing
1.3.13 External flow: boundary 3
layer, separation, aerodynamic
force (lift & drag)

1.3.16 Energy loss in fluid motion 3
(pressure loss in pipe system)
1.3.17 Energy and thermal fluid
components

1.3.17.1 Turbo machines (pump, fan, blower) 2
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Feisel-Schmitz Technical Taxonomy of Intended Learning Outcomes
Source of the description below: Teaching and Learning Lab, MIT (with some modification)
https:/tll.mit.edu/help/two-examples-taxonomies-educational-objectives

Level Description

5 Judge To be able to critically evaluate multiple solutions and select an optimum solution

4 Solve To be able to characterize, analyze, and synthesize to model a system (provide appropriate
assumptions)

3 Explain To be able to state the outcome/concept in their own words

2 Compute To be able to follow rules and procedures (substitute quantities correctly into equations and
arrive at a correct result, Plug & Chug)

1 Define To be able to state the definition of the concept (recitation) or is able to describe in a qualitative

or quantitative manner
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