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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 characteristic WP1 and some or all
of WP2 to WP7.

WP1. 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.

WP2. Involve wide-ranging or conflicting technical, engineering and other issues.

WP3. Have no obvious solution and require abstract thinking, originality in analysis
to formulate suitable models.

WP4. Involve infrequently encountered issues.

WP5. Are outside problems encompassed by standards and codes of practice for
professional engineering.

WP6. Involve diverse groups of stakeholders with widely varying needs.
WP7. 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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1. Individual Contribution
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Rarely contributes; tasks

incomplete, late, or missing.

Completes tasks with
reminders; work is sometimes

incomplete or late.

Completes assigned tasks
responsibly; requires minimal

supervision.

(% 1 P % . = a a a ) 1 v @ =
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Consistently takes initiative; completes
tasks independently with high quality;

exceeds expectations.

2. Responsibility &

Accountability

Avoids responsibility;
blames others or neglects

tasks.

Accepts partial responsibility;
needs reminders to stay

accountable.

Takes responsibility for own
work; accepts feedback when

needed.

Takes full responsibility for own work;
holds self accountable; supports

accountability in team.

3. Collaboration &

Cooperation

Rarely cooperates; creates
conflict or disrupts

teamwork.

Cooperation inconsistent;

sometimes dismissive of others

views.

Works well with team members;
usually cooperative and

respectful.

Actively collaborates; listens and
respects diverse viewpoints; promotes

positive team dynamics.

4. Communication in Team

Fails to communicate;
withholds or ignores team

discussions.

Communication unclear,

infrequent, or not constructive.

Communicates adequately;
generally clear but sometimes

limited.

Communicates ideas clearly and
constructively; encourages open

dialogue.




5. Leadership & Initiative

A2UN 5. LNUNTA 4 NITNRIUIADLLAY

Avoids leadership; hinders

group progress.

Hesitant to lead; limited
participation in decision-

making.

Willingly takes leadership roles
when asked; contributes to

group decisions.
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Effectively leads when needed; motivates
team, delegates fairly, and resolves

conflicts constructively.

6. Multidisciplinary & Diverse

Teams

Struggles to work in
diverse teams; resists

collaboration..

Some difficulty adapting to
diverse teams; limited

flexibility.

Works well in diverse teams

with minor challenges.

Excels in working with members from
different disciplines and backgrounds;

adapts easily.

7. Dependability & Commitment

Unreliable; often misses
deadlines and negatively

impacts team.

Inconsistent reliability;
sometimes misses deadlines

or commitments.

Reliable; usually meets

deadlines and commitments.

Highly reliable; consistently meets
deadlines; demonstrates strong

commitment to team success.

8. Reflection & Improvement

No reflection; ignores
feedback or opportunities

to improve.

Limited reflection; seldom

applies feedback.

Reflects on performance when
prompted; applies some
feedback.

Actively reflects on own and team
performance; seeks and applies

feedback for improvement.




A2UN 5. LNUNTA 4 NITNRIUIADLLAY

(=] 1 . al a @ ayv Al = o al
- Az U LATINIFRSIN Rubrics NLUNNIZEN ARINAITIATNNTILALALALASAITUIUTAINTD
ATALARNAA Pl U5 PO Nazyinnisussiiiu azarnnsadananisissiiiulawiugn

- NNSTIRUATEALAZL U U LdUsz NN lY Pl Y132 PO InRaNnIvuald 4 1i5a 5 s2Adl

- NTARAZLUUNANITUSELNURIA LTAZUWUUAINSEAL LU 25 50 75 ®5a 100 wsaaald
ﬂzu,uumm’%&ﬁuﬂi’agﬂuuﬁiamzﬁumumwmmem’%ﬁﬁ’nﬁnmme'afanm v L9
=y [~4 %4
45 AZLLUY UNU 50 AZLLUY 1152 65 271N 75 AZLLUY L1UAY

- N19ASI9 Rubric NNF12AIRLALALAITIATLPNIZAN AzdINa luliansUssiupanitiugn
AxNAUIIAMNAINITAATIURIUN AN LARTY



A9UN 5. LNTUNTa 4 NISNENUIGALLAY

1. M9UsEINUNRANEN1FAN T

Direct assessment
Tunnsldiasasiauu Direct lunngilsziiiu PO
lsinasldnasnraetagaundizt 11y 5 18) sulaadusailszidy PO

lunsilsziiu Arsaznadldriayanianurulayagesnautinnuidanarastays tdu lu
srgRTtIAuNgniaanunlglunisdssiiiu PO Aaslduaya luanuauvinAud I ulantinAnsn
lunangns luldiaanianizngusiatisraid@ninAnwnaslusieazni

n1sussiiiu PO aansavinlalunnsigiginineuangasiivua lisuiagauly PO 1 ¢ we
\Ia1azseiiuny TABEE nﬁeum'a“nanam%mmumﬁmmﬁumﬂmnNamﬁﬂ'svmumn

%‘WEI’J"IITVIQQJL']JNM’JLW]ualuﬂ’]%‘U’]L'&u’ﬂWl’Wl@’]Lﬂu 134@’1Lﬂuﬁlﬂﬂdlﬂiﬂﬂﬁ"]il')ﬁ’]ﬂﬁ‘uwﬂﬁﬂu PO uu
NILLA MY



A2UN 5. LNUNTA 4 NITNEIUIADLLUAY

1.115UF2 LN URNRRANENITANEN

- Indirect assessment WUAINITOANIANN

- NSRNANHAILUULANEAN (Focus group interview)

- ﬂ'a’mL‘Iﬁu"%ﬂﬂﬁﬂﬁ‘zﬁu“nﬂaﬂmzﬁﬂ?ﬂﬂ'\nﬁﬂqmaﬁuﬂ%‘u (Industrial advisory committee meeting)
- WUUFAUNNAINLUMYA (Student Exit Survey)

- WUUKAUAINANARELAN (Alumni Survey)
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1. ayun1saniiuey
11 msdau Tedussens 3 3 Y4 3 seuSeu Taluudnkauaznisunusudu vilinisdanis

Seunisaeuilrmiuaiausgs

12 szuveaulau Courseville LMS, web el iEnanunsanniiivanenaismsaeuiiofinsansvtn
wazlinuniu
GTQQ Ei’]\'lﬂ"l?lﬁﬂu Course Portfolio K wantenans [ D&ndsu online Xl e-learning
. X WenUsnen online K Usznaazuuulu CV
%“]J LL‘]_I‘]_IMﬁQ O Ya@nUsneau online [ fasvinde online
™ uq (52y)
2. wWansAnwn
21  nsm

#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
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9797 2.2 wansUszdiu Program Outcomne dmuiidnirnudusiiduivesiidnimunlussazndngns

(1n3m A-D, S)
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 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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Fennssueusus JenssutleTauy wazdennssuineays

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

2. n13uUazdiueiy 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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Overview of numerical methods,
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differentiation, Ordinary
differential equations, Partial
differential equations,.....
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Fourier series, Fourier transform,
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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
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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.



2.2 Program Outcome
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9797 2.2 wansUszdiu Program Outcomne dmuiidnirnudusiiduivesiidnimunlussazndngns

(1n3m A-D, S)
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 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 pOl'thlIO 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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311 Upstream
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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

RalaTS e TAR W ¥ |

[
X

[<]

a

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

2. n13uUazdiueiy 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‘].I'LI‘I/TLN"II@Q walusil un danagalus Assignment HANBLHE
m 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




Aaatnegluuunileras
UszN28518917

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
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
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
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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
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https./www.mycourseville.com
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AMANUIN

ﬂ'l‘.?'l\i‘ﬁ 1 PO (Program Outcomes): Need to have

PO 1 Application of Knowledge level

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

ﬁqagif]qgﬂ LLU““ﬁqoﬂrﬂq 1.3.10.1 Laminar vs turbulent 2

a |1n301n?[32relg\él|fa(l:(lad VS viscous, compressible vs 1
ﬂ?SNrJﬂﬁqﬁlrJ"?ﬂ 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

nnsUszidiu program outcome 1ulsziiiuanAzuunieas uTetidn TnanmuninueinsBuUERN

L. oo e o
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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 stare 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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