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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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lasuayminain NMATENIAINSTNATAINS

QRIAINTAINUINEAY

Course portfolio 183/ msfAnwvniamsfing

f
Haar < LANUAIHRITUYE9D19158 ananmailsziiunsd fUanuaasnaic
1. g msdiinnm

1.1 TNIADI < mﬁmm*gﬂ!ﬁmﬁu;sﬂ WUUMTIAMNTIEE
mIFau

1.2 szuuaaulail < 13NUA3 Leaming management system (LMS) uazmslis=uy
aawlail

1.3 Active Learning <- LINLLII Active Learning me'nuﬁ'ﬁl’ﬁ'

2. HAMANEN

2.1103@ <= ingagll mMadane FnuiiFaniainsasma 9 uaz Class GPA
2.2 Program outcome < fﬂ’]‘nm‘gﬂ‘?@mmaaﬂﬁmﬁhummﬁﬁ PO 2295107371

3. MWl

3.1 WWINIMSWANANTaUNuRa (Plan) < sra)ilnym w%aaﬁ@ﬁawaaﬁﬁmﬁ@
W uAzLN L

3.2 MyNaUs W InEN (Do & Check) < UTTANHHAMTANTRUI WA
wwamafimanalud 3.1

3.3 wwanadsudlsmanlusaunii (Act) < wanusswnmautladnduadsninfsdy
fywln 3.2

3.4 AR R I N

311 Upstream - mfnwulwimdawsh Tsorenanedudywmauiod

Al

A

771 Downstream - maflasnldImenudanwam wiassharadulyrinuisena

T 9 (7d) - ffasnnlwim dudaewann wiafenaradudyminuiodu

A

3.5 AnuRuiy 9 (enil)
4. LANEITWUL

O 1. dszamanein

D 2. msdsziiuay Program outcome

O 3. tonasnisaan

O 4 snwiemsiamn lunuessimaisnanuifa) < sungimsiy L'ﬁa@mmﬁﬂﬁﬁﬂums
Bouuasilia

O 5. snwiamsdssaiiues (lwem wiamanmsase uszseininuvasianathoa: 3 79)

O 6. e9nusna3571990 CU-CAS

07 3u 9 (571) < 151 M3z inesilaaan Courssvile UNAMNITENTTABIITIB AT
1ilanetas
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FaaTi <- WINWAIHANUDDIBNNTD enainmidsadunsy JUanusasmeaio

1. @gUmsentiinan

1.1 MIFOU < mﬁ'mﬂﬁ'gﬂl,ﬁ' anusluumMIiamaion
MR

1.2 S2UVU2aW AT <- WINLII Learning management system (LMS) LLaz mMsbaszuy
aonlail

1.3 Active Learning <- WANLI Active Learning Lm:ﬂ’ﬂuﬁﬁl"f

2. HAMSANT

2.11050 < an9agl MsaaLnse SnuiiEanlainasns 9 uas Class GPA
2.2 Program outcome < mﬁ's’mﬁgﬂ%’aﬂmmaaﬁﬁ@ﬁﬂi’mmm&ﬁ PO 284518370

3. MSWAIW

3.1 WIIMTRARNNToUTILE (Plan) <- szyilym ﬂ'éaaq@ﬁawaaﬁﬁ@lﬁ@
WU WA WIINSWA b

3.2 MyNaILazURIRan (Do & Check) < UFTENHAANTTA AR AW
wamanmnueluda 3.1

3.3 LLu;:Wmﬂ%ﬂﬂ‘gwﬁ'ﬂlmawnlh (Act) < wanuaswwImsud lwdmsuessminfnn iy
tnlu 3.2

3.4 ANULAUEIRILITION

771 Upstream < manwulwimnaumin Tsananaadudywnuimi
791 Downstream <- fnagnldImmutiswan nIafsnaradutdyrinuiTas
2% 9 (671) < Fmnamaliimautionamw nIaganaradudyminuican

3.5 amuLAnan € (01il)
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O 1. Yszuasoin

O 2. asdszidiuans Program outcome

O 3. wanesnssan
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Souvasiiie

O 5. sywianmstsadines (10979 Lun19mMsas9 waseoinsnuaasidaamina: 3 n4)

O 6. s1s91us18591910 CU-CAS
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Course Portfolio 2562/2

210%00 WWWWWW 3 sithafin (3 sausew)
HOOOOOOOORKNK (ﬁ’iiﬁﬂﬁ'}tﬁ"n'l), YYYYYYYYYYYYYY, ZZZZ777777777

0/0/0/0/0/0/0/00/0/000/0/0/0]
XROOCOOODOTONK, VYYYYYVYYYYYYYYYY. 727777777777777, QQQQQQQQQ

1. ayun1saniiuey
1.1 m3aeu
12 szuvesulal
AIREN9N15La8Y Course Portfolio
guuuunile
2. WanisAnen
21 e

Tedussens 3 3 Y4 3 seuSeu Taluudnkauaznisunusudu vilinisdanis
L'%Uummauﬁmmaﬂ'nauaga

Courseville LMS, web el iEnanunsanniiivanenaismsaeuiiofinsansvtn
wazldnunu

Xl e-learning

K wantenans [ D&ndsu online

X Tesndsnen online K Usznaazuuulu CV
O d@nU3neau online [ U@nvinda online

uq (52y)

#1319 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 2.52 1..83 142 1.25
Grade Grade Score®

A =92 7 7
B+ 2 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 =0 0
W 10 5 1 q

* based on total points of 110.




2.2 Program Outcome

'
i

Council of f1351991 2.2 Han15UsEIEY Program Outcome eﬁw%’uﬁ%mwwmﬁ']mﬂa%w‘&uﬁmaaﬁﬁmﬁ’wmluuﬁamﬁﬂqm
i |

s (Ln3e A-D, S)
. E n 9 I n E E r 5 Outcome 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 37.5 80.0 100
thermodynamics
1.3.5.5 conservation of lincar 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 35.71 50.0 50.0
shear, buoyancy, viscosity
1.3.9 Kinematic of fluid motion 82.20 84.34 71.43 87.5 87.5
Y 1 P~ 1.3.10.1 Laminar vs turbulent 99.07 100.0 80.0 83.33 100.0
AR EN9NIgLU8Y Course Portfolio 1.3.10.2 inviscid vs viscous, a5.76 53.01 14.29 0.0 0
] compressible vs incompressible

%‘ﬂ LLU 1_' 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 3333 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 Energy 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 31.32 30.0 1667 0.0
fan, blower)

AT ULARE PO AZUANANNAY

lesndmniliivinitugiu anedreumantrisnnudiu PO msiisiualsidernd 70%
siildindmiundngnsimnssuaiesna PO filodidudnissinusi oA 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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3.1 LUIMNINSHAILNAIN SO UNLED (Plan)
) - e 2 ) - 2 2
- szunlulaeneenuUiuvsaenarsmsaesulugesiieatesiunisdszananislinaug
= v 1 :3 k24 2 ar v 1 c_’iJ ‘3
wzmamassbinlanedu lnanlumsussooumdewmean iundu uaz
2 ER @ 1 = o e =l = c_!f ‘-_!i'
wenevhanudlalvidnlundnansan 9 WiuanuddyvenisEeuinilinniu
3.2 manawazgyvean (Do & Check)
- MM UnaIAALazUa1enA nulumwsmBdailanudnlaluwiewng q ves
NI uweasals TaediulngvewdnansiainssuaIanaansain
el = - Tandlii uaidavdnansiwdedaliawsailandldine amilouialundnansilylly
FAIBe19N19Ue U Course Portfolio | ; 3 , S SR
= =y =] o 1 1o @ @ @
o sesnavzvieadaulaludnil enanszwiuinliinetesiumansvesiie wazds
3 Huvuunilae wWnlalillainsliluanseiies inveenyaulasinms Tnsawizudnans
= LY M) e = o e L2
INTINLUBUA IANTINURTERn wardrmnssuinedos
3.3 wuaneUSudsandnluseumin (Act)
- Tunsaeuantuvhanuilalumvetesitnenvesiu PO AlaAZLUUAT LU e
1389 Energy relate, conservation of linear momentum, conservation of angular
mormentum, inviscid vs viscous, compressible vs incompressible, Turbo

machines (pump, fan, blower)
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311 Upstream

2103kkk VWWWWV andniniasyinlnidamisiinanantnlaluiesEnergy vetauna
vaslvad uadawuanuageuiidndwinanudilaludesiiotenu enthalpy waz

internal energy

91 Downstream

2103LLL EEEEEEEE fdndlasnuim 2103351 fdeaziinmilubeszuudidoes
Ina mslualuvie wissnadnsvadlva dsfianduenuiiannsailivsznoulums

2 e "y
POALUUSTUUNIAN LS auLazvaslva lafuu

3.5 A msruBuY (673

4. RalaTS e TAR W ¥ |

FARE19NI5LARW Course Portfolio -
X

[<]

guuuunile

a

1. Jszanai18791 (Courseville/Course Materials/Administrative Materials)

2. N1513ELduAN Program Outcome

3. wnanaAngou/Jiznauddeu (Courseville/Course Materials/Lecture Slides)

4. saiienisiann Usznausenistu wuuflnde suiidsiu 4 wardeasusundsUszneusae
LLUU%ﬂﬂﬁ@, Post-VDO Quiz, Snap Quiz (Courseville/Assignment)

5. slensUssidlusa Ustneumeuumanisanaliiazuun uasdetnuvesidnenas 6 yn
@ Quiz 1, Midterm, Quiz 2, Quiz 3, Final, Snap Quiz/Kahoot (Courseville/Course
Materials/Portfolio)

6. 303U CU-CAS (Courseville/Course Materials/Portfolio)

9. s1e91un15UsEiuvesid@nain Courseville (63)
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WANFAST) (A VBINANFATLASEING UENANUANGATENUEUR UANFRsIInsIAEN
LASUANEASUALARES)) aNNTuanITNsERUANNTaiarestayasine o Taya
WULENWA N15UY ARLIINSEAHAIARL 36 ASLUY N1FUTELRUNG WWIN19mIs
wanunsiaiadluszauseian

nssNNIsUANgATazdINaniIslssiiiu PO waznswauisatiasssauseanill
a o a a a < a o
AATITURAzFIUTINN LT EIT B W Na lLiTlunisdssiliuna PO wazn1swmun
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1. NRAWENITANEN

faaene 1 lunsalng CLO (Wiaazi3aniilu Pl vida satisay) nanasalu PO 1 #a

Haussenelunsazindauas guNsaugnInanislsstiuEuAIsNe LazaIAuERIiNIIRINAaNTgUsEL AU embedded
question lutand1s SER 132 2149891 Course Portfolio ﬁa'lmsnmeué’ng'\ﬂﬁ'mqulﬁ’

g‘]_ILLuumi'Nufia 22INTUNAUDVRIANTEF

CLO 1. #1ansniszansiANNMUANAAERS INEAERS

MExx1 MEXX2......... LR
Aanrdszifin daaay daaay
szduANdEan | 70% 70%
ANAUI
Tnnsdnen 2559 65% 66% 65.5%
Hnns@nen 2560 67% 70% 68.5%
Hnnsdne 2561 69% 68% 68.5%
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1. NAAWBNITANEN

CLO 2. mminﬂi::znrffmwﬁﬁugqumﬁmnisu LAZLRNIENISIAINTTH
MExx3 MExx4......... LR

A5nntlssfiu daaau daaau

sedupudgaR | 70% 70%

ANANIY

Tnnsdnen 2559 64% 64% 64.0%

Tnn3dnumn 2560 65% 68% 66..5%

HnnsAnm 2561 67% 69% 68%

'mmmmﬁ’m@mmﬂm embedded question
mnuuaﬁmﬂnﬁumumu LLﬂu‘W]ﬂﬁﬁ’&ﬁﬂNﬂﬂ’]?ﬂiml.&lu‘ll’ﬂﬂ PO uu

PO 1. AMNSNNANUIAINGTH WAz WUFIUNIAINTTY
A8n15ilsziiiu Direct 1 Direct 2 Student exit | squpw sl lainnu
CcLo1l | cLo2 Avg cLo1l | cLo2 Avg survey . .
ANAIU
nnsfnmn 2559 | 65% | 64% 645% | 66% | 64% 65% 72% 66.2% AL
Tnnsdinen 2560 | 67% | 65% 66% 70% | 68% 69% 74% 68.8% Taieing
dnsfnen 2561 | 69% | 67% 68% 68% | 69% 68.5% | 78% 70.2% 5%

dndau Direct 1 40% Direct 2 40% student survey 20% (lunsdindngan CLO1 uaz CLO2 fldwind)
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1. NAAWBNISANEA

% 1 o~ al [ o a 1 (= al 1 v Y %
Aaatg 2 lunsunuangnsazinduananisdssiiulunsaz PO uniwstsiiaussenglunsazinaanad
ANNTOURAIHANITUTZLHUNIUAGIY

suuuuaE19ule 1BINNTUILAUATRIAITINETL

PO 1. ATINSNIAIUIAINGTH Lmzﬁug'mmﬁmnseu
MExx1 MExx2.. | MExx4. | Student sonmNandan | einw/laieinu
exit survey
Annstlssfiu dagau dagay | dedeu
sysuANdSaR | 70% 70% 70% 70%
ANATIY
tnnsdnen 2559 | 64% 64% 65% 72% 65.5% Tadeinu
Hnnsdnen 2560 | 65% 68% 67% 74% 67.8% Taleinu
TnsAnmn 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. NAAWBNISANEA

a 1 A s o a 1 <

AaaEe 3 lunsaunuangnsaziiiauananislssiiulunsaz PO uninsau

\WWaussene luLARSHIABUAY FINITOLAAINANITUSLHUENUAIT1
suuvvattauiiraniIsiiauaraImsedgluanainnu 1asnan1slseidunuy Direct Wazwu Indirect

PO 1. AN INATUIAINGTH meﬁugﬁumﬁmniiu
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Mathematical modeling of
engineering systems, Laplace
transform technique, block
diagram, Modelling of physical
system, time domain analysis and
solution of differential
equation,.....

9 4aTug

0.6 WuENA

2103xx2

72777777

Overview of numerical methods,
roots of linear equations, Solving
of non-linear equations, Solving of
linear equations, interpolations,
Least-square curve fitting,
numerical integrations, numerical
differentiation, Ordinary
differential equations, Partial
differential equations,.....

24 3T
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2103xx3

QaQQQ

Linearization (Tailor series first
order approximation), Solving
ordinary differential equations,
Fourier series, Fourier transform,
Eigen value problems,
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1. ayun1saniiuey
1.1 msday e3UIIE 3 3 184 3 seueu Likuulndauaznistunusinduy vlansdanis

Seunisaeuilrmiuaiausgs

12 szuveaulau Courseville LMS, web iialili@aaninsaamiluaneanansmsaauiiiofineiaiavin
wazldnunu
S | al ; K wantenans [ D&ndsu online B4 il e-leamin
MAIBENINIFLULU course portfolio , 8
. X WenUsnen online K Usznaazuuulu CV
= ‘
%“]J ASERERV PN O d@nU3neau online [ U@nvinda online
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au (svy)
2. WanisAnen
21 e

#1319 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 2.52 1..83 142 1.25
Grade Grade Score®

A =92 7 7
B+ 2 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 =0 0
W 10 5 1 q

* based on total points of 110.
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Council of f1351991 2.2 Han15UsEIEY Program Outcome eﬁw%’uﬁ%mwwmﬁ']mﬂa%w‘&uﬁmaaﬁﬁmﬁ’wmluuﬁamﬁﬂqm
i |

s (Ln3e A-D, S)
. E n 9 I n E E r 5 Outcome 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 37.5 80.0 100
thermodynamics
1.3.5.5 conservation of lincar 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 35.71 50.0 50.0
shear, buoyancy, viscosity
1.3.9 Kinematic of fluid motion 82.20 84.34 71.43 87.5 87.5
Y 1 P~ ! 1.3.10.1 Laminar vs turbulent 99.07 100.0 80.0 83.33 100.0
AABEINNITFLUCIY course pOthOlIO 1.3.10.2 inviscid vs viscous, a5.76 53.01 14.29 0.0 0
] compressible vs incompressible

%‘ﬂ LLU 1_' 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 3333 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 Energy 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 31.32 30.0 1667 0.0
fan, blower)

AT ULARE PO AZUANANNAY

lesndmniliivinitugiu anedreumantrisnnudiu PO msiisiualsidernd 70%
siildindmiundngnsimnssuaiesna PO filodidudnissinusi oA 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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3.3 wuaneUSudsandnluseumin (Act)

- Tunsaeuaziiuanulalurdegesiltisnvesiu PO NlaAzLLLA 19U e
1389 Energy relate, conservation of linear momentum, conservation of angular
mormentum, inviscid vs viscous, compressible vs incompressible, Turbo

machines (pump, fan, blower)
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1. Jszanai18791 (Courseville/Course Materials/Administrative Materials)

2. N1513ELduAN Program Outcome

3. wnanaAngou/Jiznauddeu (Courseville/Course Materials/Lecture Slides)

4. saiienisiann Usznausenistu wuuflnde suiidsiu 4 wardeasusundsUszneusae
LLUU%ﬂﬂﬁ@, Post-VDO Quiz, Snap Quiz (Courseville/Assignment)

5. slensUssidlusa Ustneumeuumanisanaliiazuun uasdetnuvesidnenas 6 yn
@ Quiz 1, Midterm, Quiz 2, Quiz 3, Final, Snap Quiz/Kahoot (Courseville/Course
Materials/Portfolio)

6. 303U CU-CAS (Courseville/Course Materials/Portfolio)

9. s1e91un15UsEiuvesid@nain Courseville (63)
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AAINSTTNLATEINA AILARAILUANSI9N 1 TuMANUIN

o - iawneimdetalug
I§I'J’PJ EI’]Q iﬂ LL‘].H.I‘M‘]JQ"II@Q walusil un danagalus Assignment HANBLHE
tu 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




17 10 Introduction and classification of fluid machines

Council ¢ ¥ 18 10 Angular momentum principle. Euler turbomachine equation HW#4
o - . 19 10 Velocity polygon analysis
. E r'| g I n E E_'l r 5 20 10 Performance parameters
21 5 Kinematics of fluid motion
22
23 Mid term Exam  March 4, 2020, 13:00-15:00
2 V.
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#5
34 8 Flow in pipe and ducts Turbulent velocity profile
35 8 Energy calculation in pipe flow
o , p 36 8 Solution of pipe flow problem HW # 6
HRRRERN iﬂ LUUIYIA RS 37 10 Work absorbing machine
o 38 8 Flow measurement
@ “ 39 9 Boundary layer concept. Boundary layer thickness HW#7
ﬂ TTNINTE rJ°ﬁ'] 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
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15) sadawisdaauilsznau
15.1) UU9RALIAY
-Fox, R.W., Pritchard, P.J. and Mcdonald, A.T., Introduction
to Fluid Mechanics, 8th Edition, SI version John Wiley&Sons,
Inc., 2011.
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15.2) WUIRDBBTULNHLAN

-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 Qkiishi, T.H., Fundamentals
of Fluidd Mechanics, 4" Edition, John Wiley&Sons, Inc., 2002

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

E.M.,_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) Raaannsaing via Buldamiaddas
https./www.mycourseville.com
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16.1) suwuunisiszidiunsday
UL On line NIFABUULILLSTEE (04 )
16.2) m‘sﬂ%’uﬂ‘gamnuam‘a‘ﬂsmﬁun'\‘mauﬂ%ﬁmum
UsulzaenarsAtasu (inn1siiuun Active learning t1 Courseville
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ﬁl'l‘.?'l&‘ﬁ 1 PO (Program Outcomes): Need to have

'l.-. - I- I lrul'-
I:_ UTIL - PO 1 Application of Knowledge level

s
.' E n 9 I n E E .r 5 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

ﬁqaﬂqqgﬂ LL‘LILI‘MﬁG"II@G 1.3.10.1 Laminar vs turbulent 2

a |1n501rr?pzrég\g|fa(l:(lad VS viscous, compressible vs 1
ﬂ?ﬁ&l?ﬂﬁ']ﬂ'nm 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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