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Short This course is an advanced aspect of heat transfer and its applications. The material discussed is heat transfer by forced
Course convection, free convection, boiling and condensation, and heat exchangers with various applications and problems faced in
Description | everyday life.
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Able to 1. Be able to 1. Learning Material: 0%
understand the study the basics | Form of model: basic
basic concepts of | of convection Assessment : Problem concepts of
;:rc;r:]\é?grtmn heat R%L"g?(?ry layers2. Par‘ti(‘:ilpatory Baseq convection
differentiate Activities Learning.2. heat transfer
between local and Method: References:
average Discussion, Incopera, P.
con\f/feqtlop 3 question and Frank et al.
coefficients3.
Able to identify Zgziwﬁ:ﬁent 3 Izzgifl.amentals
laminar and 9 o
turbulent flow4. Approach: of Heat and
Be able to explain scientific.4. Mass
the boundary Explore Transfer.
layer equation information JOHN WILEY
about the & SONS
basics of
2 X 50
convection
heat transfer
Students are able 1. Be able to a. Approach: Material: 5%
to master explain Boundary Scientific b. basic
concepts, analyze Layer Similarity: Model: Base concepts of
and solve The Normalized L y i
problems related Boundary Layer earning convection
to heat transfer by | Equations. 2. Be (Problem heat transfer
forced convection, | able to explain Based References:
free convection, the dimensionless Learning) Incopera, P.
boiling and number 3X50 Frank et al.
condensation, and | parameters of 2011.
heat exchangers convection heat
with various transfer. 3. Be Fundamentals
applications in able to explain of Heat and
daily life. the boundary Mass
layer analogy. Transfer.
JOHN WILEY
& SONS
Students are able 1. Able to explain a. Approach: Material: 0%
to understand empirical Form of Scientific b. Convection in
;:onv?ctl_on h?at | {nethIOd?Zt. Able | pssessment : Model: Base external flows
ﬂrg\zs erin externa c%rﬁsgcliigneheat Par‘ticl:i.patory Learning References:
transfer in parallel | Activities I(?)Probcljem ;gco;;(er?, ll3
flow on a flat asel rank et al.
plate 3. Able to Learning) 2011.
P“’JICUCEt ﬂ}e 3 x50 Fundamentals
concept 0
convection of Heat and
calculation Mass
methodology 4. Transfer.
Able to calculate JOHN WILEY
convection heat & SONS
transfer in flow
across a cylinder
Students are able 1. Able to a. Approach: Material: 5%
to understand calculate heat Form of Scientific b. Convection in
;:onwfacﬂpn h(taat | tranSfe;.by ) Assessment : Model: Base external flows
ﬂrgvr;s erin externa ggﬂ‘éﬁg;?gﬁg;ez_ Par.ti(.:ilpatory Learning References:
Able to analyze Activities (Probcliem Incoe(era, IID
heat transfer by Base Frank et al.
convection in the Learning) 2011.
flow through the 3 X 50 Fundamentals
pipe
arrangement3. OMfallzat and
Able to identify
heat transfer Transfer.
through Impinging JOHN WILEY
Jets 4. Able to & SONS
identify heat
transfer in
Packed Beds
Able to 1. Able to - Material: 0%
understand combine the Form of Hydrodymics Convection in
;.‘,OFIV?CII_OH_ hteat | [)elgl’f’lonshlp Assessment : - Thermal- internal flows
ﬂrg\zs erin interna h;drgc?;namics Par‘ti(‘:ilpatory energy References:
and thermal in Activities balance - Incopera, P.
deep flow heat transfer Frank et al.
convection 2. in pipes with 2011.
ﬁbki {0 an;allyze laminar flow Fundamentals
eat transfer
using energy 3X50 g;al-;zat and
balance 3. Able to
calculate heat Transfer.
transfer in pipes JOHN WILEY
with laminar flow & SONS




6 Able to 1. Able to analyze a. Approach: Material: 5%
understand convection heat | Form of Scientific b. Convection in
;:OI"IV?CII.OH. hteat | :rags{er tlr}l ) Assessment : Model: Base internal flows
ﬂrgyvs erin interna pL;;r)eLégnAb?eWtén Participatory Learning References:

solve heat Activities (Problem Incopera, P.

transfer problems Based Frank et al.

in Noncircular Learning) 2011.

Eubes atn_d tTheb 3X50 Fundamentals
oncentric Tube

Annulus3. Able to ga'_sliat and

analyze the

increase in heat Transfer.

transfer in internal JOHN WILEY

flow 4. Able to & SONS

calculate flow in

narrow channels

5. Able to analyze

heat transfer

convection mass

transfer

7 Able to 1. Able to analyze a. Approach: Material: 5%
understand convection heat | Form of Scientific b. Convection in
;:onv«factl_on_ hteat | Erags{er tlr}l ) Assessment : Model: Base internal flows
f:’gvr;s erin interna ;;;;ei'zenAb(l)tytcl)n Participatory Learning References:

solve heat Activities (Problem Incopera, P.

transfer problems Based Frank et al.

in Noncircular Learning) 2011.

gubes atn,d tTheb 3X50 Fundamentals

oncentric Tube

Annulus3. Able to x/i;al-;zat and

analyze the

increase in heat Transfer.

transfer in internal JOHN WILEY

flow 4. Able to & SONS

calculate flow in

narrow channels

5. Able to analyze

heat transfer

convection mass

transfer

8 UTS Students are able Material: 15%

to answer all Form of 2 X 50 Basics of

questut)lns Assessment : convection,

correctly Test convection in
internal and
external
flows.
Reference:
Incopera, P.
Frank et al.
2011.
Fundamentals
of Heat and
Mass
Transfer.
JOHN WILEY
& SONS

9 Able to 1.Beableto a. Approach: Material: free 5%
understand free explain the basics | Form of Scientific b. convection
;:onv?ctlon heat ﬁf frtete cor}veé:tlgn Assessment : Model: Base References:

ranster ag% t(r)agfp?;iri e Participatory Learning Incopera, P.
the basic Activities (Problem Frank et al.
equations for Based 2011.
laminar boundary Learning) Fundamentals
layers3. Able to 3X50 of Heat and
explain similarity Mass
Considerations 4. Transfer
Able to calculate y
laminar free JOHN WILEY
convection heat & SONS
transfer on
vertical surfaces

10 Able to 1. Be able to a. Approach: Material: free 5%
understand free explain the Form of Scientific b. convection
ggz‘gg:‘on heat Eﬁ%ﬁﬁ l?ée on Assessment : Model: Base References:

free convection 2 Participatory Learning Incopera, P.
Able to analyze | Activities (Problem Frank et al.
free convection Based 2011.

heat transfer in Learning) Fundamentals
external flow 3. 3 X 50 of Heat and
%Able to calculate Mass

ree convection

heat transfer in Transfer.

flat plate JOHN WILEY
channels 4. Able & SONS

to explain

empirical

relationships in
free convection 5.
Able to identify
combinations of
free and forced
convection




11 Able to 1. Be able to a. Approach: Material: 5%
understand the explain the Form of Scientific b. Boiling and
?nedog)é)r?(fjgr?lsl;igon gmgglonless Assessment : Model: Base condensation

parameters of Participatory Learning References:
boiling and Activities (Problem Incopera, P.
condensation2. Based Frank et al.
Able to explain Learning) 2011.
pool boiling 3. 3 X 50 Fundamentals
Sgtlael g%ﬁﬁg'am of Heat and
correlations Mass
Transfer.
JOHN WILEY
& SONS

12 Able to 1. Be able to a. Approach: Material: 5%
understand the explain forced Form of Scientific b. Boiling and
g‘nedo(%%gg;gon ggq.‘;]e%t'oé‘e able | Assessment : Model: Base condensation

: to :aL(nglain the Participatory Learning References:
mechanism of Activities (Problem Incopera, P.
condensation 3. Based Frank et al.
Able to explain Learning) 2011.
tf}el conderllsatlon 3X50 Fundamentals
of laminar layers of Heat and
on a flat plate 4. Mass
Able to explain p p
the condensation ransier.
of turbulent layers JOHN WILEY
on a flat plate & SONS

13 Able to 1. Able to a. Approach: Material: 5%
understand the calculate the Form of Scientific b. Boiling and
g’nedo(%r?gghosl';?on ;?l?eonns?ﬁg?a dial | Assessment : Model: Base condensation

syystemz Able to Participatory Learning References:
calculate Activities (Problem Incopera, P.
condensation on Based Frank et al.
horizontal pipes Learning) 2011.
3. Able to 3X50 Fundamentals
g?é%%?;g of Heat and
condensation Mass
Transfer.
JOHN WILEY
& SONS

14 Able to 1. Be able to a. Approach: 10%
understand heat explain the types | Form of Scientific b.
exchangers and of heat exchange | pssessment Model: Base
their types ggl\gﬁgsteziéble to Project Results Learning

Overall Heat Assessment / (Problem
Transfer Product Based
Coefficient 3. Assessment Learning)
Able to analyze 3 x50
heat exchange

equipment using

the Use of the

Log Mean

Temperature

Difference

method

15 Able to analyze 1. Able to analyze a. Approach: 15%
APK problems and | heat exchangers | Form of Scientific b.
cal?ulate AP'? E?flngt_The NTU | Assessment : Model: Base

erformance from ectiveness ’ :

g case example Method 2. Able to | Proiect Results Learning
correct the Assessment / (Problem
performance of Product Based
heat exchangers | Assessment Learning)

3 x50
16 UAS Students are able Material: 20%
to answer all Form of 2 x50 Heat
ggﬁztéﬂns Assessment : exchanger
y Test Reference:
Incopera, P.
Frank et al.
2011.
Fundamentals
of Heat and
Mass
Transfer.
JOHN WILEY
& SONS
Evaluation Percentage Recap: Case Study
No | Evaluation Percentage
1. | Participatory Activities 40%
2. | Project Results Assessment / Product Assessment 25%
3. | Test 35%
100%
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Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study
Program graduate which are the internalization of attitudes, mastery of knowledge and skills according to the level of their
study program obtained through the learning process.

The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which
are used for the formation/development of a course consisting of aspects of attitude, general skills, special skills and
knowledge.

Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific
to the study material or learning materials for that course.

Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed
and is the final ability that is planned at each learning stage, and is specific to the learning material of the course.
Indicators for assessing ability in the process and student learning outcomes are specific and measurable statements
that identify the ability or performance of student learning outcomes accompanied by evidence.

Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on
predetermined indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and
unbiased. Criteria can be quantitative or qualitative.

Forms of assessment: test and non-test.

Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice,
Field Practice, Research, Community Service and/or other equivalent forms of learning.

Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning,
Cooperative Learning, Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent
methods.

Learning materials are details or descriptions of study materials which can be presented in the form of several main
points and sub-topics.

The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the
level of difficulty of achieving that sub-PO, and the total is 100%.

TM=Face to face, PT=Structured assignments, BM=Independent study.
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