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K. S. INSTITUTE OF TECHNOLOGY

#14, Raghuvanahalli, Kanakapura Main Road, Bengaluru-5600109

DEPARTMENT OF MECHANICAL ENGINEERING

K S INSTITUTE OF TECHNNOLOOGY

K.S. INSTITUTE OF TECHNOLOGY

VISION: “To impart quality technical education with ethical values, employable skills and

research to achieve excellence”

MISSION:

e To attract and retain highly qualified, experienced & committed faculty.

e To create relevant infrastructure

e Network with industry & premier institutions to encourage emergence of new ideas by
providing research & development facilities to strive for academic excellence

e To inculcate the professional & ethical values among young students with employable

skills & knowledge acquired to transform the society

DEPARTMENT OF MECHANICAL ENGINEERING

VISION: “To groom incumbents to compete with their professional peers in mechanical

engineering that brings recognition”

MISSION:

e To impart sound fundamentals in mechanical engineering
e To expose students to new frontiers

e To achieve engineering excellence through experiential learning and team work.
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DEPARTMENT OF MECHANICAL ENGINEERING

K S INSTITUTE OF TECHNNOLOOGY

PROGRAM EDUCATIONAL OBJECTIVES (PEO’S)

PEO1: To produce graduates who would have developed a strong background in basic science and

mathematics and ability to use these tools in Mechanical Engineering.

PEO2: To prepare graduates who have the ability to demonstrate technical competence in their fields of

Mechanical Engineering and develop solutions to the problems.

PEO3: To equip graduates to function effectively in a multi-disciplinary environment individually, within a

global, societal, and environmental context.
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DEPARTMENT OF MECHANICAL ENGINEERING

K S INSTITUTE OF TECHNNOLOOY

PROGRAM SPECIFIC OUTCOMES (PSO’S)

It is expected that a student in mechanical engineering will possess an:

PSO1: Ability to apply concept of mechanical engineering to design a system, a component or a

process/system to address a real world challenges

PSO2: Ability to develop effective communication, team work, entrepreneurial and computational skills
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_ s 1T DEPARTMENT OF MECHANICAL ENGINEERING

PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and
an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research  methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering
and IT tools including prediction and modeling to complex engineering activities with an understanding of
the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.



9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.



KSIT Bangalore

DEPARTMENT OF MECHANICAL ENGINEERING

Subject Code :1SME63 Subject : HEAT TRANSFER
Faculty: Parashuram A K Academic Year : 2018-2019

Class:VI Semester A Department :Mechanical

o  Study the modes of heat transfer.
o Learn how to formulate and solve 1-D steady and unsteady heat conduction problems.

o Apply empirical correlations for fully-developed laminar, turbulent internal flows and
external boundary layer convective flow problems.

+ Study the basic principles of heat exchanger analysis and thermal design.

o Understand the principles of boiling and condensation including radiation heat transfer related
engineering problems.

Students will be able to

COl Identify the three modes of heat transfer and construct conduction heat transfer | Apply (K3)
equations for composite bodies make use of both sizing and rating methods

CO2: Construct the fins to enhance heat transfer from a surface and solve for | Apply(K3)
unsteady heat conduction rate.

CO3: Select the type of correlation to be used suitably so as to experiment with | Apply (K3)
convection heat transfer coefficient for various applications

CO4: Make use of concept of the radiation calculate heat transfer rate from black | Apply (K3)
bodies, real surfaces ,thermal shield and Utilize the methods, to find the exit
temperature of fluid and size of heat exchangers

COS: Experiment with the effect of cavitations and fouling due to boiling and | Apply (K3)
condensation of fluid and Evaluate two-dimensional heat conduction equations

co PO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
K-level | K3 K4 | K5 [ K5 | K6 | K4 [ K2 | K3 | K3 K2 K3 K3
co1 | K3 5 | 2 ] 1 018 =1=1-1<=1<=11 - 1
co2 |K3 gl 2 NIhal=1=0z=1<=1-z=71-1 - 1
co3 | K3 3 | 2 | 1 T | =1 =1 = | = | = 1 - "
co4 |K3 3 2 [ 1 |t | - -1-1-7- 1 - 1
cos | K4 s 322 - -1-1-1-11 - 1
c06 | K5 AEREREREY TR 1 - 1
Before 3 2 1 1 - - - - - 2 - 1
CBS
PMEG Mater |3 [ 2 | 1 | 1 | - -] -|-1-11] -1
CBS
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K.S INSTITUT E OF TECHNOLOGY, Bengaluru-109
CALENDAR OF EVENTS: EVEN SEMESTER (2018-2019)

SESSION: FEB 2019 — JUNE 2019

Week Month i Days Activities DepartmentActivities
No. Mon Tue Wed Thu Fri Sat:
f 6-commencement of higher semester
* .
. i 8 ? $ i 4 |o-Monday time table
2 Feb 11 12 13 14 15 5
3 Feb 18 19 20 21 22 23 6 23-Tuesday time table
4 Feb/Mar 25¢ 26 27 1 5 25-commencement of second semester 28- Unveiling of Baja Vehicle
; 4 - Maha sivarathri s .
5 Mar 5 7 8 9TA 5 9-Wednesday time table 6- Unveiling of Go-Kart Vehicle
. 16-sports day
*
6 Mar 11T1 12T1 13T1 14 15 16 : 6 T1 % Higher semester
7 Mar 18 19BV 20ASD 21 22 23le§! 5 24- Graduation Day
8 Mar 25 26 27 28 29 30 6 30-Monday time table
: 5- Industrial Visit for VI Semester to
2 ’Apr. ! & s . 3 6-Ugadh1 Solar Power Plant
: 8th to 10th- Workshop on Modelling
10 Apr 11 12 13 6 13- Tuesday time table & Analysis By Prof. Nagabhushana
M
: 17-Mahaveera Jayanthi
11 Apr 15 16TA 18T2 201? 4 19-Good Friday
i T2- Higher semester and T1 second semester
12 Apr 2712 23 24 .25 26 27BV 6 27-Wednesday time table
13 | Apr™May | 29ASD 30 2 3 4 1-May Day
14 : al s [7-Basavaayantni 8th to 10th - Industrial Visit
by ? 11-Monday time table for IV Semester to GTTC
15 May 13LT 14LT ISLT 16LT 17LT S
23-Last working day of highersemester
16 - May 2073 21T3 2273 23* 24 25 6 T3-Higher semester and T2 second-semester
4 25-Tuesday time table )
17 May 27 28 29 30 31 s
H s » F 0 4
18 June LT 4LT 6LT LT 8LT 5 8 Wednesday time table®
19 June 10 11 12 13T3 14T3 15T3 6 T3 - second semester
20 June 17¢ i 1 17-Last working day of second semester
TOTAL NO. of Working Days: 100
H Holiday Total Number of working days ( Excluding holidays and Tests)
Blue Book ©d .
1 =
BV. . IVerification Monday E 17 |Higher semester = 81
"1’3“' Tests 1,2, 3 Tuesday 17  |Second semester = 85
& i
‘W pance Wednesday :
480 ﬂSmsumal Display gl ik
DH  |Declared Holiday Thursday 17. 3
LT  |Lab Test Friday 17. i ]
TA  |Test attendance Total 85 P
FA  |Final attendance i ﬁ i )
| Head of the Department

Dept. of Mechanica! Engg.
K.S. Instit:ita ~f ’{-schezolog}r
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K.SINSTITUTE OF TECHNOLOGY, Bengaluru-109
CALENDAR OF EVENTS: EVEN SEMESTER (2018-2019)

SESSION: FEB 2019 — JUNE 2019
Day it -
Month Sion o Wed T = 3, Days Activities DepartmentActivities © *
S-commencement of higher semester ’ 1
- 6‘ . o # b 9-Monday time table :
Feb 1" 12 13 14 15 5 o
Feb 18 19 20 21 b7 23 | 6 |23-Tuesday time table e Ty
Feb/Mar 5° 26 27 ' aumencement bk
# . ' ? M sl seand et 28- Unveiling of Baja Vehicle
4 - Maha sivarathri 6- Unveiling of Go-Kart
b . |’ ’ A 5 |o-Wednesday time table Vehicle
16-sparts day
Mar 1Tl 1271 1371 14 15 16% 6 71 - Higher s - $
Mar 18 19BV | 20ASD 21 2 23DH 5 24- Graduation Day .
Mar 25 26 27 28 29 30 6 |30-Monday time table :
. - L-Ingustrial Visit
il : . . R R i for V Semester to GTTC ‘
|8th to 10th- Workshop on .
Apr 1 12 13 6 13- Tuesday time table Modelling & Analysis By
] Nagabhushana M
o 17-Mahaveera Jayanthi
1l Apr 15 16TA 1872 2072 4 19-Good Friday
T2- Higher semester and T1 second semester
12 Apr 272 23 24 25 26 27BV 6  |27-Wednesday time table
13 AprMay | 29ASD 30 2 3 4 1-May Day
: ’ 7-Basava Jayanthi
u | My 6 8 9 -7 4 S5 |11-Monday time table
15 May 13LT LT ISLT J6LT 17LT 5 .
. 23-Last working day of highersemester
1T3 2273 23* 24 25 6  |T3-Higher semester and T2 second semester
16 May 20T3 2 - o
17 27 28 29 30 31 5
= 8 g |7 T
18 June LT 4LT 6LT ILT. LT 8-Wednesday time table
19 June 10 1 12 13713 1413 1513 6 T3 - second semester
20 June 17¢ 1 17-Last working day of second semester
TOTAL NO. of Working Days: 100
: il fuding holidays and Tests
H - Holiday " Total Number ofworku\g days ( Excluding holidays sts)
gy . [Blue Book Monday 17 |Higher semester = 81
Venification
ngz' Tests 12,3 Tuesday 17  |Second semester = 85
ASD  |Atiendance & Wednesday 17
Sessional Displ
DH  |Declared Holiday Thursday 17
LT |LabTest - - Friday 17
"TA  |Testattendance Total 85
FA * |Final attendance
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K S Institute of Technology
Student list of Sixth Semester A Section

S1 No. Name USN Student Mobile Email
1 BHARATHR 1KS15ME015 7892046426  |bharathbharu32@gmail.com
2 CHETAN M KUMAR 1KS15ME018 9845908319  |chetanmkumar97@gmail.com
3 HARITHUS V 1KS15ME028 9900889156  |harithussreenu@gmail.com
4 KIRAN NAGESH 1KS15ME034 9902279602
5 MAHANTESH 1KS15ME042 7353120114
6 MUTTURAJ VKESANUR 1KS15ME046 7975204665  |mutturajvk123@gmail.com
7 |NRAMAKRISHNA 1KS15ME048 9019906565  |nramakrshna@gmail.com
8 THEJAS R 1KS15ME058 9945106045
9 THEJAS CHANDRA K N 1KS15ME098 9986580608  |thejaskn@gmail Tom
10 |VENKATESHA N 1KS15ME102 9538743649
11 [PRAJWAL URS P 1KS15ME110 9739431491  |arjunvirat08@gmail.com
12 |ABHIJEETH B BHAT 1KS16ME002 9036399883  |bhat.abhijeeth@gmail.com
13 |ABHILASH S 1KS16ME004 9986504115 |abhilash.srivtsa@gmail.com
14 |ABHISHEK PAREEK 1KS16ME006 9448102717 - |pareekromeshehond@gmail.com
15 |ABHISHEK RAJ 1KS16ME007 9513800976  |vikramabhishekkumar@gmail.com
16 |AMOGHA M KEKUDA 1KS16ME008 9108451064 |mkekuda@gmail.com
17 |[ASHOK KUMAR KARMALI 1KS16ME009 7411550871  |ashokkarmali305@gmail.com
18 [ASHWIN MAIYA M 1KS16MEQ010 9964122906 |maiyaskota@gmail.com
19 |BHARATHKUMAR P 1KS16MEO11 8453700506  |bharathkumarp.18@gmail.com
20 |BHARGAV JOSHI 1KS16ME012 8095915459  |bhargavrajaramjoshi@gmail.com
21 |BHUVAN BHARADWAJ V K 1KS16ME013 8310353623  |bhuvanvk@hotmail.com
22 |CHANDAN KUMAR N P 1KS16ME014 9632092856 |chandannatraja95@gmail.com
23 [CHIRAGBP 1KS16MEO015 7349071590  [chirag.bp.98@gmail.com
24 |DEEPAK R GOWDA 1KS16ME016 9964960417  |deepusj2323@gmail.com
25 |HARISH HADIMANI 1KS16ME019 8152951643  |harishbh26998@gmail.com
26 |HARSHA S 1KS16ME021 7022139760  |harshal23yash@gmail.com
27 |HARSHAVARDHAN N 1KS16ME022 7349072511  |vardhanah684@gmail.com
28 |HARSHITH S 1KS16ME023 9632716909  [sharsh05@gmail.com
29 |HEMANTHR 1KS16ME024 9449172060 [ravindra.hemv@gmail.com
30 |HEMANTHKUMARDL 1KS16ME025 9743000196  [hemanth1898kumar@gmail.com
31 |HITESHCS 1KS16ME026 8123712276  [manishgowdarebel@gmail.com
32 |IMRAN KHAN 1KS16ME027 9980901957  |ikhanmk@gmail.com
33 |IRANNA CHANABASAPPA TEI| 1KS16ME028 9964875558  |irannat55@gmail.com
34 |[JAGADISH P SHETTI 1KS16ME029 7795786940  |jagadishshetti2185@gmail.com
35 |[JAYANTHP 1KS16ME030 9845650098  |jayanthgl59@gmail.com
36 |JAYDEEPB 1KS16ME031 8892040608  |jaydeepnaidul 999@gmail.com
37 |JUNAID KHAN 1KS16ME032 9206323691  [junaidkhanhz@gmail.com
38 |KANISHKA P SHANKAR 1KS16ME033 9972731958  |97kanishka@gmail.com
39 |KAUSHIK K H 1KS16ME035 7406637167  |kaushikkoppaharish@gmail.com
40 |KIRAN PRAKASH AKOLKAR | 1KS16ME036 8095542058  |kirankalkar808@gmail.com
41 [SUHASMG 1KS16ME037 9901812241  |suhasgowda39@gmail.com
42 |M VENKATESH KASHYAP 1KS16ME038 7204016250  [kashu.bangalore@gmail.com
43 |IMADAN S 1KS16ME040 9986123492  |madansiddugowda@gmail.com
44 |MANOJR 1KS16ME044 9035712646  |manojnbr6930@gmail.com
45 |[MOHAMMED YASIR RIAZ 1KS16ME045 8105979074  |yasirriazl 7@gmail.com




S1 No. Name USN Student Mobile Email
46 |[MOHAN KUMAR N 1KS16ME046 7619434182  [mohanreignsphero@gmail.com
47 |INAGARJUN S 1KS16ME047 9945467597  |ajarjun97@gmail.com
48 |NAGARJUN S 1KS16ME048 9481616977  |nagarjun.arjunl212@gmail.com
49 |INAGESHTS 1KS16ME049 8088023081 [tsnagesh28@gmail.com
50 [NAVEEN DESHPANDE 1KS16ME052 8095902679  |naveendeshpande762@gmail.com
51 [NITHIN N 1KS16ME053 8553294125  |nithinl13apr1999@gmail.com
52 |P VIGNESH 1KS16ME054 9632729401  |viggyvignesh@yahoo.in
53 |PAPPU KUMAR SINGH 1KS16ME055 9482707745 _ |pappukumarsingh1012@gmail.com
54 |PAVAN KUMAR L 1KS16ME056 9036283976  |beprith99@gmail.com
55 |PECHU MUTHU S 1KS16ME058 8123547466  |pechumuthu98@gmail.com
56 [PRAJWAL KRISHNA 1KS16ME060 9035051313 |prajwalkrishnal3@gmail.com
57 |PRAKASH RAJU S 1KS16ME061 9916202397  |prakash.rajuS9@gmail.com
58 [PRAMODR 1KS16ME062 9742398505  |rpramod27@gmail.com
59 |PRAMOD RAJ K 1KS16ME063 7411730683  |pramodrajk88@gmail.com
60 |PRANAV J ATHREY 1KS16ME064 8095340944  [pranavathreycool@gmail.com
61 |PRUTHVIRAJUM S 1KS16ME066 8553829477  |pruthvi.22.09.1998@gmail.com
62 |RAJKUMAR S K 1KS16ME067 9902569633  |rajakanaka5@gmail.com
63 |[RAMESH PAL P 1KS16ME069 9886614976  |champramesh1998@gmail.com
64 |RISHI R NAIK 1KS16ME070 9632726475  |rishinaik98@gmail.com
65 |SAGARN 1KS16ME073 8884103319  [sagarn1598@gmail.com
66 |SHAIK MOINUDDIN 1KS16MEQ075 7411799341  |shaikmoinuddin02@gmail.com
67 [SHARATH S YADAV 1KS16ME076 9141677212  |sharathyadavsss@gmail.com
68 |[BALAJIC 1KS16ME406 8123999340  |balajic415@gmail.com
69 |PRAVEEN KUMAR M 1KS16ME419 9880274493  |praveenyadav1997.pk@gmail.com
70 |CHANNAPPAGOUDA 3GU14MEO016 7090964343  |channugouda220@gmail.com
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K.S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109

DEPARTMENT OF MECHANICAL ENGINEERING

INDIVIDUAL TIME TABLE FOR THE YEAR 2019-20 (EVEN SEMESTER)

NAME : Mr. Parushuram .A. Kutakanakeri
W.E.F.:06/2/2019

Designation : Assistant Professor

PERIOD 1 2 3 4 5 6 7
TIME/ 10:35 - 11:30 - 12:25 - 1:30
DAY 8:30 -9:25 9:25 -10:20 11:30 12:25 L2053 223 3:20 320 %15
HT AE
VI A2
MON VI A VIB HT LAB ( )
AE
TUE VIB
AE S
WED VIB E
E HT HT
VI =
THU HT LAB (VI A3) 3 VIA VI A
HT AE HT
FRI VI A VIB VIA
SAT
Subject Code Subject Name Sem Section Work Load
SUBJECT-1 15ME63 Heat Transfer VI A 9
SUBJECT-2 15SME655 Automobile Engineering VI B
LAB-1 1SMEI67 HT Lab VI A 6
PROJECT 15MES85 PROJECT PHASE II + SEMINAR VIII A&B 1.5
- Internship 3
ADDITIONAL WORK:NAAC Creteria -5, MENTORING, Class Teacher & OTHERS
TOTAL LOAD= 19.5 Hrs/Week
Q Une ‘
hlooll > P Eaes A
Time Table Co Ordinator 1 HOP 41 o Department S Pr::nmpal
Dep RJNL: PAL

Deptof M schanical Engg.
K.S. !nstltute of Technology
Rengalury = 560.10¢

E”iu"..g 0

TE{:HN{J! DY




W.E.F: 06/02/2019

Section : VI A

K. S. INSTITUTE OF TECHNOLOGY, BENGALURU - 560109

DEPARTMENT OF MECHANICAL ENGINEERING
VI SEMESTER TIME TABLE FOR THE YEAR 2019 (EVEN SEMESTER)

Class Teacher : Mr.Parashuram A K
Class Room : NB LH 104

PERIOD 1 2 10:20 - 3 4 12:25 - 5 6 7
TIME/DAY |  8:30 - 9:25 9:25 - 10:20 1035 110:35-11:30 [ 11:30 - 12:25| 1:30 1:30 - 2:25 2:25 - 3:20 3:20 - 4:15
MON HT CIM v FEM MF/AE HT LAB(A2)/Mr. Parashuram A K
PAK BKR < NB MMR/AMR M&A LAB(A1)/ Mr. Ranganath N
TUE DME-II DME-II § MEF/AE IS/TQM FEM FEM T
BB BB - MMR/AMR GS/NS b NB NB
WED DME-II DME-II E CIM MEF/AE g HT LAB(A1)/Mr. Prasad K
BB BB BKR MMR/AMR @ M&A LAB(A3)/ Mrs. Nirmala L
—— HT LAB(A3)/Mr. Parashuram A K IS/TQM > HT HT CIM
M&A LAB(A2)/ Mrs. Nirmala L GS/NS % PAK PAK BKR
FRI CIM HT FEM MF/AE - HT IS/TQM IS'TQM
BKR PAK NB MMR/AMR PAK GS/NS GS/NS
SAT
Subject Code Subject Name Faculty Name
15ME61 Finite Element Analysis Mr. Umashanakar M/ Mr. Nagabhushana M
15ME62 Computer Integrated Manufacturing Mr. Bharath Kumar K R
15ME63 Heat Transfer Mr. Parashuram A K
15ME64 Design of Machine Elements-II Mr.Balaji.B
15ME653 Metal Forming Mr. Mallikarjuna M R
15ME655 Automobile Engineering Mr. Abhishek M R
15ME662 Industrial Safety Mr. Gautham S
15ME664 Total Quality Management Mrs. Sreesudha N
15MEL67 Heat Transfer Lab Mr. Parashuram A K (A2,A3)/ Mr. K. Prasad (A1)
15MEL68 Modelling & Analysis lab Mrs. Nirmala L (A2, A3) / Mr. Ranganath N (A1)
A 4o
N\ £ AT

TIME TABLE CO- ATOR

HEAD OF“THE DEPARTMENT

Head of the Department
Dept. of Mechanical Engg.
K.S. In::itute of Technology

Bengaluru - 560 109.-

PRINCIPAL
- PRINCIPAL

K.S. INSTITUTE OF TECHNOLOGY

RENGALURU - 560 109.
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Heat Transfer

] ssessment  Exam
Course Code Credits L-T- SEE| CIA Duration
Heat Transfer 15MEG3 04 3-20 80 20 3Hrs

Pre-requisites: Basic and Applied Thermodynamics
Course learning objectives:
» Study the modes of heat transfer.

* Learn how to formulate and solve 1-D steady andeay heat conduction problems.

* Apply empirical correlations for fully-developedianar, turbulent internal flows and external bouydayer convective flow problems.
* Study the basic principles of heat exchanger aisafysd thermal design.

» Understand the principles of boiling and conddnsancluding radiation heat transfer related eergiing problems.

Module — |

Introductory concepts and definitions: Modes of theansfer: Basic laws governing conduction, cotiee¢ and radiation heat transfer; Thermal
conductivity; convective heat transfer coefficienatgliation heat transfer combined heat transferhagism, Types of boundary conditions. General Heat
Conduction Equation: Derivation of the equatiorfi)rCartesian, (ii) Polar and (iii) Spherical Codorate Systems.

Steady-state one-dimensional heat conduction pmble Cartesian System: Steady-state one-dimeridieaaconduction problems (i) with and without
heat generation and (ii) with and without varyirdgermal conductivity - in Cartesian system with gag possible boundary conditions, Thermal
Resistances in Series and in Parallel. 8 Hours

Module — II
Critical Thickness of Insulation: Concept, Deriwatj Extended Surfaces or Fins: Classification, Stralgattangular and Circular Fins, Temperature
Distribution and Heat Transfer Calculations, Fifidéncy and Effectiveness, Applications
Transient [Unsteady-state] heat conduction: DeafinitDifferent cases - Negligible internal thermasistance, negligible surface resistance, comfearab
internal thermal and surface resistance, Lumped,dafinite Body and Semi-infinite Body, Numeridaftoblems, Heisler and Grober charts.
Dts

Module — llI
Numerical Analysis of Heat Conduction: Introductieme-dimensional steady conduction, one dimenbsiomgieady conduction, two-dimensional steady
and unsteady conduction, the difference equationntdary conditions, solution methodglindrical coordinates and irregular boundaries.
Thermal Radiation: Fundamental principles - Grayit&/ Opaque, Transparent and Black bodies, Spexttrigsive power, Wien’'s, Rayleigh-Jeans’ and
Planck’s laws, Hemispherical Emissive Power, St&alizmann law for the total emissive power of adi body, Emissivity and Kirchhoff's Laws,
View factor, Net radiation exchange in a two-bodglesure, Typical examples for these enclosuredidian Shield.

9 Hours



Module — IV

Forced Convection: Boundary Layer Theory, Veloeitg Thermal Boundary Layers, Prandtl number, GamgriEquations — Continuity, Navier-Stokes
and Energy equations, Boundary layer assumptionisgdal and Analytical solutions to above equatidngbulent flow, Various empirical solutions,
Forced convection flow over cylinders and spheheternal flows —laminar and turbulent flow solutsgnForced Convection Cooling of Electronic

Devices.
Free convection: Laminar and Turbulent flows, \G&tiPlates, Vertical Tubes and Horizontal Tubespigical solutions.
8 Hours

Module — V
Heat Exchangers: Definition, Classification, apgifions, LMTD method, Effectiveness - NTU method,aBical Methods, Fouling Factors, Chart

Solution Procedures for solving Heat Exchanger lerab: Correction Factor Charts and Effectiveness}Charts, compact heat exchangers.
Heat Transfer with Phase Change: Introduction tdingp pool boiling, Bubble Growth Mechanismg\lucleate Pool BoilingCritical Heat Flux in
Nucleate Pool BoilingPool Film Boiling, Critical Heat Flux,Heat Transfer beyond the Critical Poifibnwise and dropwise Condensation, heat pipes,

entrainment, wicking and boiling limitations. 9 Hours

Course Outcomes
At the end of the course, the student will be able
* Understand the basic modes of heat transfer.
» Compute temperature distribution in steady-statelarsteady-state heat conduction
Understand and interpret heat transfer throughmebeig surfaces.
Interpret and compute forced and free convectia transfer.
Explain the principles of radiation heat transfied anderstand the numerical formula for heat condngroblems.
Design heat exchangers using LMTD and NTU methods.

TEXT BOOKS:
1. Principals of heat transfeFrank Kreith, Raj M. Manglik, Mark S. Bohn, Seveliitlition, Cengage learning, 2011
2. Yunus A. Cengel - Heat transfer, a practical apgno&ifth edition, Tata Mc Graw Hill.

REFERENCE BOOKS:
1. Heat nd mass transfer, Kurt C, Rolle, second edif@engage learning.
2. Heat Transfer, M. Necati Ozisik, A Basic ApproabttGraw Hill, New York, 2005.
3. Fundamentals of Heat and Mass Transfer, Incropem, and De Witt, D. P., 5th Edition, John Wileyd&ons, New York, 2006.
4. Heat Transfer, Holman, J. P., 9th Edition, Tata MaGHill, New York, 2008.

E-Books/Web references:
10



1. A Text book of Heat Transfer, John H Lienharith, Edition,
2. NPTEL Heat Transfer course for Mechanical Engiimgy, http://nptel.ac.in/courses/112101097/
3. Heat Transfer, Chris Long & Naser Sayma, Bookboam
MOOCs:
1. Fluid flow, Heat and Mass Transfer- http://ocwlelft.nl/courses/applied-earth-sciences/fluid-fbaat-mass-transfer/course
2. Heat transfer course- https://legacy.saylormeg04/Intro/

Scheme of Examination:
Two questions to be set from each module. Studeas to answer five full questions, choosing astleae full question from each module.
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KS INSTITUTE OF TECHNOLOGY BANGALORE

DEPARTMENT OF MECHANICAL ENGINEERING

Date:-6-02-2019
COURSE PLAN

Academic Year 2018-2019

Batch 2016-2020

Year/Semester/section | III/VI/A

Course Component Professional core

Subject Code-Title 15ME63-HEAT TRANSFER

No. of Students 63

Schedule L [3 [T [2 [P | -][c |4
Name of the Instructor | Mr.Parashuram.A.K | Dept | Mech

Prerequisite Courses | Knowledge of Thermodynamics and Fluid Mechanics

Course Objectives Study the modes of heat transfer.

e Learn how to formulate and solve 1-D steady and unsteady heat
conduction problems.

e Apply empirical correlations for fully-developed laminar, turbulent
internal flows and external boundary layer convective flow problems.
e Study the basic principles of heat exchanger analysis and thermal
design.

e Understand the principles of boiling and condensation including
radiation heat transfer related engineering problems.

Course Outcomes Identify the three modes of heat transfer and construct conduction
(Min 4 Max 6. Out of | CO1 | heat transfer equations for composite bodies make use of both
which one for content sizing and rating methods

beyond syllabus) co2 Construct the fins to enhance heat transfer from a surface and

solve for unsteady heat conduction rate.

Select the type of correlation to be used suitably so as to
CO3 | experiment with convection heat transfer coefficient for various
applications

Utilize the methods, to find the exit temperature of fluid and size
CO4 | of heat exchangers, also identify the effect of cavitation and
fouling due to boiling and condensation of fluid.

Analyze two-dimensional heat conduction equations and examine
CO5 | the radiation heat transfer rate from black bodies, real surfaces and
thermal shield

Estimate all the three-heat transfer mechanisms using combined
CO6 | equations for heat transfer applications using CFD. (Content
beyond syllabus)

Assessment pattern e Internal Assessmentl, Internal Assessment2 & Internal Assessment3
for 30 marks

e Assignment for 20 marks

Portions Covered:

Internal Test1- Unit 1 & First Half of 2" Unit.

Internal Test2- Second Half of 2™ Unit & 3™ Unit.

Internal Test3- 4™ Unit and First Half of 5"Unit.

Model examination- All 5 units.




S1.No Topic to be covered Text/Ref Mode of | Teaching | No. of | Cumulative Proposed
Book Page Delivery Aid Periods No. of Date
No. Periods
MODULE IINTRODUCTORY CONCEPTS AND DEFINITIONS: MODES OF HEAT TRANSFER
1. | Modes of heat transfer T1(11-13) LD BB 1 7/2/2019
2. T1(13-20) L+D BB 2 8/2/2019
3. | Thermal conductivity; convective heat transfer T1(14) L+D BB+LAB 3 9/2/2019
coefficient;
4. | Radiation heat transfer combined heat transfer R2-13 L+D BB 1 o 11/2/2019
mechanism,
5. | Types of boundary conditions. R2-30 L+D BB 1 5 12/2/2019
6. | General Heat Conduction Equation: Derivation T1(27-31) L+D BB 1 6 12/2/2019
of the equation in (i) Cartesian
7. | (i)Polar and (iii) Spherical Co-ordinate T1(32-37) L+D 1 i 14/2/2019
Systems.
8. | Steady-state one-dimensional heat conduction | T1(38-39) L+D BB 1 8 15/2/2019
problems in Cartesian System: Steady-state one
dimensional heat conduction problems (i) with
and without heat generation
9. | With  varying thermal conductivity - in| T1(39-42) L+D BB 1 9 18/2/2019
Cartesian system with various possible
boundary conditions,
10. | without varying thermal conductivity - in T1(42-43) L+D BB 1 10 19/2/2019
Cartesian system with various possible
boundary conditions,
11. | Thermal Resistances in Series and in Parallel. T1(42-43) L4#D BB 1 11 19/2/2019
12. | Numericals T1(44-45) L+D BB 1 12 21/2/2019
13. | Numericals T1(45-47) L+D BB 1 13 22/2/2019
MODULE-2 TRANSIENT [UNSTEADY STATE] HEAT CONDUCTION
14. | Definition, Different cases - Negligible internal | T1(290-310) L+D BB 1 14
thermal resistance
15. | Negligible surface resistance R2-102 L+D BB 1 15
16. | comparable internal thermal and surface R2-103 L+D BB 1 16




resistance

17. | Lumped body, Infinite Body and Semi-infinite R2-120 L+D BB+LAB 1 L 23/2/2019
Body

18. | problems on lumped parametric analysis R2-108 L+D BB 1 18 23/2/2019

19. | Numerical Problems, Heisler and Grober R2-109 LD BB 1 19 26/2/2019
charts.

20. | Numericals on semi infinite solids R2-110 L+D BB 1 20 26/2/2019

MODULE-3 THERMAL RADIATION

21. | Fundamental principles - Gray, White, Opaque, | T1(675-677) L+D BB 1 21 28/2/2019
Transparent and Black Bodies

22. | Spectral emissive power, Wien’s, Rayleigh- T1(678-681) L+D BB 1 22 1/3/2019
Jeans’ and Planck’s laws

23. | Hemispherical Emissive Power, Stefan- T1(678) L+D BB | 23 5/3/2019
Boltzmann law for the total emissive power of
a black body

24. | Emissivity and Kirchhoff’s Laws, View factor, T1(689) L+D BB 1 24 5/3/2019
Net radiation exchange in a two-body
enclosure,

25. | Typical examples for these enclosures, T1(742-745) L+D BB | 25 7/3/2019
Radiation Shield.

TEST-1 12/3/2019
MODULE 4 FORCED CONVECTION AND FREE CONVECTION
26. | Boundary Layer Theory, Velocity and Thermal L+D BB+LCD 1 26 8/3/2019
T1(374-398)

Boundary Layers

27. | Governing Equations — Continuity, Navier- R2-253 R2- L+D BB 1 27 14/3/2019
Stokes and Energy equations 261

28. | Various empirical solutions, Forced convection | T1(406-407) L+D BB 1 28 15/3/2019
flow over cylinders and spheres

29. | Internal flows —laminar and turbulent flow T1(407-410) L+D BB 1 29 18/3/2019
solutions

30. | Forced Convection Cooling of Electronic T1(424-435) L+D BB 1 30 19/3/2019




Devices.

31. | Free convection: Laminar and Turbulent flows W2-NPTEL L+D BB+LAB 1 31 19/3/2019

32. | Vertical Plates, Vertical Tubes T1(425) L+D BB+LAB 530 21/3/2019

33. | Horizontal Tubes T1(470) L+D BB 1 33 22/3/2019

34. | Empirical solutions T1(471) L+D BB 1 34 25/3/2019

MODULE V HEAT EXCHANGERS

35. | Heat Exchangers: Definition, Classification, T1(574-580) L+AV BB+LCD 1 35 26/3/2019
applications

36. | LMTD method, Effectiveness — NTU method, T1(581-585) L+D BB+LAB 1 36 26/3/2019

37. | Analytical Methods, Fouling Factors T1(586-587) L+D BB 1 4 28/3/2019

38. | Chart Solution Procedures for solving Heat T1(623-625) L+D BB 1 38 29/3/2019
Exchanger problems

39. | Correction Factor Charts and Effectiveness- T1(627-634) L+D BB 1 39 30/3/2019
NTU Charts, compact heat exchangers

40. | Numerical on LMTD method T1(627-634) L+D BB 1 40 1/4/2019

41. | Numerical on NTU method T1(627-634) L+D BB+LCD 1 41 2/4/2019

MODULE 5 HEAT TRANSFER WITH PHSE CHANGE

42. | Heat Transfer with Phase Change: Introduction R2-476 L+D BB 1 42 2/4/2019
to boiling, pool boiling

43. | Bubble Growth Mechanisms, Nucleate Pool R2-493 L+D BB | 43 4/4/2019
Boiling

44. | Critical Heat Flux in Nucleate Pool Boiling, T2-599 L+AV BB+LAB 1 44 5/4/2019
Pool Film Boiling.

45. | Critical Heat Flux, Heat Transfer beyond the T2-603 L+D BB 1 45 8/4/2019
Critical Point,

46. | Film wise and drop wise Condensation, heat T2-612 L+D BB 1 46 9/4/2019
pipes, entrainment, wicking and boiling
limitations

47. | Numericals on condensation T2-612 L+D BB 1 47 9/4/2019




MODULE 3 NUMERICAL ANALYSIS OF HEAT CONDUCTION

48. | Introduction, one-dimensional steady conduction, T2-157 L+D BB 1 49 12/4/2019
one dimensional unsteady conduction,

49. | two-dimensional steady and unsteady T1(271) L+D BB+LCD 1 50 13/4/2019
conduction

50. | The difference equation, T1(272) L+D BB 1 51 13/4/2019

51.| Boundary conditions, Solution methods, T1(278) L+D BB 1 S2 15/4/2019

52. | Cylindrical coordinates and irregular T1(318) LAD BB 1 53 16/4/2019
boundaries

53. | Numericals T1(318) L+AV BB 1 54 16/4/2019

TEST-2 20/4/2019
MODULE 2 CRITICAL THICKNESS OF INSULATION

54. | Critical Thickness of Insulation: Concept, T1(142-145) | L+D BB 1 55 23/4/2019
Derivation, Extended Surfaces or Fins

55. | Classification, Straight Rectangular and T1(203-250) L+D BB+LCD 1 56 23/4/2019
Circular Fins

56. | Temperature Distribution and Heat T1(207-209) L+D BB 1 57 25/4/2019
TransferCalculations

S7.| Fin Efficiency and Effectiveness, T1(210) L+D BB 1 58 26/4/2019

58. | Applications of fin T1(211) L+D BB i 59 30/4/2019

59. | Applications of fin T1(210) L+AV BB 1 60 30/4/2019

60. | Revision - L+D BB I 61 2/5/2019

61.| Revision E L+D BB 1 62 3/5/2019

62. | Revision - L+D BB 1 63 6/5/2019

63. | Revision - L+#D BB 1 64 9/5/2019

64. | Revision - L+D BB 1 65 10/5/2019

65. TEST-3 23/5/2019

66.

Content Beyond Syllabus
67. | Beyond Syllabus: Practical sessions and W2-NPTEL L+I LCD 1

small projects on Heat transfer.




TEXT BOOKS:

T1: Heat and Mass Transfer,R K Rajput sixth edition2015,S chand publishing.

T2: Yunus A. Cengel - Heat transfer, a practical approach, Fifth edition,TataMcGraw Hill.

T3: Principals of heat transfer, Frank Kreith, Raj M. Manglik, Mark S. Bohn, Seventh Edition, Cengage learning, 2011.

REFERENCE BOOKS:

R1: Heat nd mass transfer, Kurt C, Rolle, second edition, Cengage learning.

R2: Heat Transfer, M. NecatiOzisik, A Basic Approach, McGraw Hill, New York, 2005.

R3: Fundamentals of Heat and Mass Transfer, Incropera, F. P. and De Witt, D. P., 5" Edition, John Wiley and Sons, New York, 2006.
R4: Heat Transfer, Holman, J. P., 9th Edition, Tata McGraw Hill, New York, 2008.

E-Books/Web references:

W1: A Text book of Heat Transfer, John H Lienhard, 4th Edition,

W2: NPTEL Heat Transfer course for Mechanical Engineering,http://nptel.ac.in/courses/112101097/
W3: Heat Transfer, Chris Long &NaserSayma, Bookboon.com

MOOCs:

1. Fluid flow, Heat and Mass Transfer- http://ocw.tudelft.nl/courses/applied-earthsciences/fluid-flow-heat-mass-transfer/course
2. Heat transfer course- https://legacy.saylor.org/me204/Intro/

ohv
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KSIT Bengaluru

DEPARTMENT OF MECHANICAL ENGINEERING

ASSIGNMENT QUESTIONS

Academic Year 2018-2019

Batch 2016-2020
Year/Semester/section | III/VI/ A&B

Subject Code-Title 15ME63-HEAT TRANSFER

Name of the Instructor Parashuram AK | Dept | ME
Murulidhar K S

Assignment No: 1 Total marks:20
Date of Issue: 05.03.19Date of Submission: 15.03.19

SL.No Assignment Questions K |CO |Marks
Level
1, Identify the modes of heat transfer and also governing laws of | Apply co1 9
heat transfer K3
2. A furnace wall is made of inside silica brick (K=1.6 W/mK),

outside magnetia brick (K=4.8 W/mk), 10 cm thick each. The
inside and outside surfaces are exposed to fluid temperatures of
820°C and 393 K respectively. Find the heat flow through the
wall per m2 per hour. Assume a contact resistance of 0.002
m2/W. Calculate the temperatures and draw the temperature
profile through the composite wall. The inside and outside heat
transfer coefficients are 35W/m2K and 0.012 kW/m?2K
respectively.

Apply
K3 co1 2

3 A surface plate of size 20cm x 20cm is inserted between two
slabs. Slab A is 3cm thick (K = 50 W/mK) and slab B is 1.5cm
thick (K=0.2 W/mK). The outside heat transfer coefficients on Awgl
both sides of A and B are 200 and 50 W/m2 K respectively. PPY | o1 2
Temperature of surrounding air is 259 C. If the rating of heater is
1 kW, Find (i) Maximum temperature in the system (ii)Outer
surface temperature of two slabs. Draw temperature profile.

4, A furnace wall is made of 3lyers, 1st layer is of insulator brick of
12cm thickness (k=0.6W/mkK) .The face is exposed to gases at
8700C with convection coefficient of 110W/m?2K. it is covered
with a 10cm thick layer of fire brick(k=0.8W/mK)with a contact
resistance of 2.6X10-4m2K/W between 1st and 2nd layer the 3 | Apply
layer is plate of 10cm thickness(k=4W/mk)with a contact K3
resistance between 2nrd and 3t layer of 1.5X10-4m2K/W. the plate
is exposed to air at 30°C with convection coefficient of
15W/m2K.Determine the heat flow and overall heat transfer
coeeficient.

Cco1 2

5. Derive an expression for 3D heat conduction equation for Appl
rectangular coordinate system also write fourier’s,laplace and I})(%y co1 2
poison’s equation.




6. Derive an expression for temperature distribution,instantaneous
transfer and total quantity of heat flow for lumped analysis at | Apply co2 2
unsteady state heat transfer also write the significance of biot K3
and fourier’s number
7. In a quenching process a copper plate 3mm thick is heated upto
4000C and when exposed to an ambient temperature 25°C with | Apply
the convection coefficient of 28 W/m?2K, Calculate the time K3 C02 2
required to reach the temperature of 50°C. Take thermo physical
properties as C=380J /kgK, p=8800 kg/m3 and k=385W/mK
8. An egg with mean dia of 4cm is instantly at 250C.It is placed in
the boiling water for 4minutes and found to be consumer taste
.For how long similar egg for same consumer be boiled when | Apply co2 9
taken from refrigerator at 20C. Use Lumped system analysis and K3
thermophysical properties of egg is 12W/mK,h=125W/m?2K,
C=2000J/kgK and p=1250kg/ms3
9, Make use of the concept of radiation develop the equations for Appl
i)Stefan Boltzmann law ii) Kirchoffs Law iii) Plank,s Law PPY 1 coa | 2
iv) Wein'’s displacement law v) Radiation shield K3
10. Choose the correct definition for i) Black body and gray body Apply CO4 2
ii) Radiosity and Irradiation K3
e x
Courm ﬁd@“;\me: .
Hea' of Mechar_“‘:‘chno\og\{
DR ute OF T° a0,
K3 Songaturs



K.S INSTITUTE OF TECHNOLOGY
Bengaluru — 560109

Scheme & Solution of FIRST Assignment

Academic Year 2018-2019

Batch 2016-2020
Year/Semester/section | III/VI/ A&B

Subject Code-Title 15ME63-HEAT TRANSFER

Name of the Instructor Parashuram AK | Dept | ME

Murulidhar K S
Assignment No: 1 Total marks:20
Date of Issue: 05.03.19Date of Submission: 15.03.19
Question g Marks
Number Selution Allotted
Modes of heat transfer a) Conduction b) Convection c)
Radiation
1 Governing laws a) fourier’s law of heat conduction 2
b) Newton’s law cooling for convection c¢) Stefan boltzman’s
law for radiation
5 Q=2320.18 W, T, = 753.64°C, T, = 366.17°C, T3 = )
361.53°C, T, = 317.9°C
3 Q=0Q;+Q2,Q;=7.143 T, - 178.56, Q, = 0.421 T, — 10.53. )
T,=157.29°C. Q, = 944.94 W, Q, = 55.06 W
4 YR4:=0.426K/W, Q=1971.8 W,U=2.347W/m’K 2
9*T\ (0*T\ [0°T 1\ (0T
) () () () - )
0x? dy? 0z2 k a/ \ot
5 Fourier’s equation V2T = (%) (g—:) 2
Poisson’s equation V2T + (%%O
Laplace equationV?T = 0
T-To _ o,
6 10 = J 2
Qi=-hAy(To-Te,)eBiFo
Qr=pCV(To-Ty) (e~ BiFo-1)
L=1.5X10"m,B;-1.09 X10”, a=1.15 X10*m?’/s,t=486.43
7 . 2
sec(8.1minutes)
g L=6.667X107m,B;-0.069, a=4.8 X10°m?/s,F;=25.89 5
,T=87.43°C, t=279 sec(t=4.66min)

.

fric==




KSIT Bengaluru

DEPARTMENT OF MECHANICAL ENGINEERING

ASSIGNMENT QUESTIONS

Academic Year 2018-2019

Batch 2016-2020
Year/Semester/section | III/VI/ A&B

Subject Code-Title 15ME63-HEAT TRANSFER

Name of the Instructor Parashuram AK | Dept | ME

Murulidhar K S
LAssignment No: 1 Total marks:20
Jate of Issue: 05.03.19 Date of Submission: 15.03.19
S1.No Assignment Questions K CO | Marks
Level
1. Identify the modes of heat transfer and also governing laws of Apply co1 )
heat transfer K3
2 A furnace wall is made of inside silica brick (K=1.6 W/mK),

outside magnetia brick (K=4.8 W/mk), 10 cm thick each. The
inside and outside surfaces are exposed to fluid temperatures of
820°C and 393 K respectively. Find the heat flow through the
wall per m? per hour. Assume a contact resistance of 0.002
m?2/W. Calculate the temperatures and draw the temperature
profile through the composite wall. The inside and outside heat
transfer coefficients are 35W/m2?K and 0.012 kW/m2K
respectively.

Apply
E COo1 2

3. A surface plate of size 20cm x 20cm is inserted between two
slabs. Slab A is 3cm thick (K = 50 W/mK) and slab B is 1.5cm
thick (K=0.2 W/mK). The outside heat transfer coefficients on Al
both sides of A and B are 200 and 50 W/m? K respectively. | “PPY | co1 | 2
Temperature of surrounding air is 250 C. If the rating of heater is K3
1 kW, Find (i) Maximum temperature in the system (ii)Outer
surface temperature of two slabs. Draw temperature profile.

4, A furnace wall is made of 3lyers, 1st layer is of insulator brick of
12cm thickness (k=0.6W/mK) .The face is exposed to gases at
870°C with convection coefficient of 110W/m?2K. it is covered
with a 10cm thick layer of fire brick(k=0.8W/mK)with a contact
resistance of 2.6X10“m2K/W between 1st and 2nd layer the 3rd Apply
layer is plate of 10cm thickness(k=4W/mk)with a contact K3
resistance between 2nd and 34 layer of 1.5X104m2K/W. the plate
is exposed to air at 30°C with convection coefficient of
15W/m?K.Determine the heat flow and overall heat transfer
coeeficient.

Co1 2

5. Derive an expression for 3D heat conduction equation for
rectangular coordinate system also write fourier’s,laplace and
poison’s equation.

Apply | 4q 2




6. | Derive an expression for temperature distribution,instantaneous
transfer and total quantity of heat flow for lumped analysis at | Apply co2 7
unsteady state heat transfer also write the significance of biot K3
and fourier’s number

7. In a quenching process a copper plate 3mm thick is heated upto
400°C and when exposed to an ambient temperature 25°C with | Apply
the convection coefficient of 28 W/m2K, Calculate the time K3 C0o2 2
required to reach the temperature of 50°C. Take thermo physical
properties as C=380J /kgK, p=8800 kg/m?3 and k=385W/mK

8. An egg with mean dia of 4cm is instantly at 250C.It is placed in
the boiling water for 4minutes and found to be consumer taste
.For how long similar egg for same consumer be boiled when | Apply co2 2
taken from refrigerator at 20C. Use Lumped system analysis and K3
thermophysical properties of egg is 12W/mK,h=125W/m?2K,
C=2000J /kgK and p=1250kg/m3

0. Make use of the concept of radiation develop the equations for Al
i)Stefan Boltzmann law ii) Kirchoffs Law iii) Plank,s Law PPY | coa | 2
iv) Wein’s displacement law v) Radiation shield K3

10. Choose the correct definition for i) Black body and gray body Apply CO4 2
ii) Radiosity and Irradiation K3
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K.S INSTITUTE OF TECHNOLOGY
Bengaluru — 560109

Scheme & Solution of FIRST Assignment

Academic Year 2018-2019
Batch 2016-2020
| Year/Semester/section | III/VI/ A&B
Subject Code-Title 15ME63-HEAT TRANSFER

Name of the Instructor Parashuram AK | Dept | ME

Murulidhar K S
Assignment No: 1 Total marks:20
Date of Issue: 05.03.19Date of Submission: 15.03.19
Question . Marks
Number Sl Allotted
Modes of heat transfer a) Conduction b) Convection c)
Radiation
1 Governing laws a) fourier’s law of heat conduction 2
b) Newton’s law cooling for convection c) Stefan boltzman’s
law for radiation
5 Q=12320.18 W, T, = 753.64°C, T, = 366.17°C, T3 = 5
361.53°C, T, = 317.9°C
3 Q=Q;+Q,, Q;=7.143 T, - 178.56, Q, = 0.421 T, — 10.53. 5
T,=157.29°C. Q, =944.94 W, Q, = 55.06 W
4 YRy,=0.426K/W, Q=1971.8 W,U=2.347W/m’K 2
-~ 0%T geT a%T Qgen 1,,0T
(50 1+ 5z )+ (5 1+ 12222 = (2)( 5
5 Fourier’s equation V2T = (i) ( g—:) 2
Poisson’s equation V2T + {Qg—ke")=0
Laplace equationV?T = 0
T— Te _ o-BiFo
6 To ~ To 2
Qi=-hA(To-To, Je~BiFo
Qr=pCV(To-Ts,) (e Bifo.1)
L=1.5X10"m,B;-1.09 X10™, a=1.15 X10™"m?/s,t=486.43
7 . 2
sec(8.1minutes)
g L=6.667X10"m,B;-0.069, a=4.8 X10°m*/s,F;=25.89 5
,T=87.43°C, t=279 sec(t=4.66min)




Equations for i)Stefan Boltzmann law ii) Kirchoffs Law

9 iii) Plank,s Law 2
iv) Wein’s displacement law v) Radiation shield

10 Definition for i) Black body and gray body )
ii) Radiosity and Irradiation

Signature Mc Coordinator
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KSIT Bangalore

DEPARTMENT OF MECHANICAL ENGINEERING
ASSIGNMENT QUESTIONS

Academic Year 2018-2019
Batch 2015-2019
Year/Semester/section I1/VI/A
Subject Code-Title 15ME63-HEAT TRANSFER
Mr.Parashuram A K
Name of the Instructor Mr. Murulidhar K S Dept | ME
Assignment No: 2 Total marks:20
Date of Issue:8/4/2019 Date of Submission: 16/4/2019
SI.No Assignment Questions K CO | Marks
) g Level

A 50mm thick iron plate is initially at 225°C its both surfaces are
suddenly exposed to environment at 25°C with convection coefficient
of 500W/m?K calculate : a) center temperature 2min after start of
exposer b) calculate temperature at a depth of 10 mm from the surface Bl
after 2 min of exposer c¢) calculate energy removed from plate per K3 coz 2
square meter during this period take thermo physical properties of iron

plate as K= 60 W/mK, p=7850Kg/m’, Cp=460J/kg, 0=1.6x10"> m%/s.

A iron sphere of diameter of 5 cm is initially at uniform temperature of
225°C it is suddenly exposed to an ambient air at 25°C with convection
coefficient of 500W/m?K a) calculate center temperature 2 min after
start of exposer b) calculate the temperature at a depth of 1 cm from Kistily
the surface after 2 min after exposer c) calculate energy removed from K3 co2 2
sphere during this period Take thermo physical properties of iron plate

as K= 60 W/mK,p=7850Kg/m>, Cp=460J/KgK , 0=1.6x10"> m?/s.

With sketches, explain the velocity (Hydrodynamic) boundary layer

3. and thermal boundary layer thickness for a flow over the flat plate. 2pply Co3 2

K3
Using Buckingham theorem, obtain a relationship between Nu, Re and
4, Pr For forced convection heat transfer. AEPSIY CO3 2

Explain physical significance of ,i) Grashoff number ii) Prandtl
number iii) Nusselt number iv) Reynolds number Apply

K3 Co3 2




Air at 20°C at a pressure of 1 bar is flowing over flat plate at a velocity
of 3 m/s if the plate is 280mm wide and at 60°C calculate fallowing at
x= 280 mm. a) Boundary layer thickness b) local friction coefficient c)
Average friction coefficient d) shear stress due to friction e) thickness
6. of thermal boundary layer f) local convective heat transfer coefficient
g) Average convective heat transfer coefficient h) heat transfer by
convection i) Total drag force on plate .

Apply
K3

Cco3

Air at 25°C flows over flat plate at 2.5m/s. the plate measures
(60cmx30cm) & is maintained at uniform temperature of 90°C.
Calculate heat loss from plate. if air flow parallel to 60 cm side . How
7. this heat loss would be affected if the flow of air is made parallel to
30cm.

Apply
K3

Cco3

When 0.9 kg of water /min is passed through a tube of 20 mm diameter
it is found to be heated from 20°C to 50°C the heating is accomplished
by condensing steam on surface of tube & subsequently the surface
8. temperature of tube is maintained at 85°C. Determine length of tube
required for fully developed flow.

Apply
K3

Co5

Water is heated while flowing through (1.5cm x3.5cm) rectangular
cross section tube at a velocity Of 1.2 m/s the entry of water is 40°C &
tube wall maintained at 85°C determine the length of the tube required
9. to rise the temperature of water to 70°C. Properties of water at 55°C
are p= 985.5kg/m3, y= 0.517x10° m?%s, K=0.654 W/mK |,
Cp=4.18kJ/kgK, Pr=3.26.

Apply
K3

Co5

Assuming that a man can be represented by a cylinder 30 cm diameter
& 1.7 m high with surface temperature of 30°C calculate heat he would
10. | loses, while standing in 36km/hr wind at 10°C.

Apply
K3

CO5

A A4
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Question . Marks
Number Solution Allotted
1 Teenter=141°C , Ty =137.7°C , Q=14.4MW 2
2 Teenter=61°C , T, =59.56°C ,Q=28.36kJ 2
Explanation of velocity (Hydrodynamic) boundary layer and

thermal boundary layer thickness
3 2
-+ Using Buckingham theorem, prove that Nu=(Re * Pr) 2
significance of dimesionless no
1) Grashoff number
i1) Prandtl number
5 iii) Nusselt number )

iv) Reynolds number




a)5h,=6.29*10"m, b)C=2.88*107,

6 c)Cq=5.96*1 i d)hshear stress=O.O3N/m2,
e) 8t, =7.12*107 f) h,=6.45w/m°K g) h=12.9 w/m’K
h)Q=40.45 i)FD= 2.35*10°N

7 Q1=100.8 W Q2=142.26W Increase in heat loss =Q2- 5
Q1=41.3W

8 h=114.92 w/m’K, Q=1880.1W, ,L=5.37m 2

0 Dh=0.021m, h=6466.89 w/m’K, 5
Q=77.856kW,L=4.41m

10 Nu=436.8 h=37.7 w/m’K ,Q=1208.22 2
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

| usv [ [ [ [ [T TTTT]
Degree s BE Semester : VIA&B
Branch : Mechanical Engineering Subject Code : 15ME63
Subject Title : Heat Transfer Date : 12/03/2019
Duration : 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

Question Marks

K Level

Cco
mapping

PART-A

1(a)

Derive the general three-dimensional conduction equation in
Cartesian coordinates and state the assumptions made

Apply K3

Co1

(b)

A square plate heater of size 20cm x 20cm is inserted between
two slabs. Slab A is 3cm thick (K = 50 W/mK) and slab B is
1.5cm thick (K=0.2 W/mK). The outside heat transfer
coefficients on both sides of A and B are 200 and 50 W/m? K
respectively. Temperature of surrounding air is 25° C. If the
rating of heater is 1 kW, Find (i) Maximum temperature in the
system (ii)Outer surface temperature of two slabs. Draw
temperature profile.

Apply K3

co1

Make use of the concept of radiation develop the equations for
i)Stefan Boltzmann law ii) Kirchoffs Law iii) Plank,s Law 5

Apply K3

co4

OR

Identify the modes of heat transfer and also governing laws of
heat transfer.

Apply K3

¢01

(b)

A furnace wall is made of 3lyers, 1% layer is of insulator brick
of 12cm thickness (k=0.6W/mK) .The face is exposed to gases
at 870°C with convection coefficient of 110W/m?K. it is
covered with a 10cm  thick layer of fire
brick(k=0.8W/mK)with a contact resistance of 2.6X10
*m’K/W between 1% and 2" layer the 3" layer is plate of
10cm thickness(k=4W/mk)with a contact resistance between
2" and 3" layer of 1.5X10*m?K/W. the plate is exposed to air
at 30°C with convection coefficient of 15W/m’K.Determine
the heat flow and overall heat transfer coefficient.

Apply K3

co1




éET A

(0

Choose the correct definition for i) Black body and gray
body ii) Radiosity and Irradiation 5 Apply K3 Co4

PART-B

A plane wall confined to regxon 0< x <L is subjected to heat
supply at rate of qo w/m? at the boundary surface x=0 &
dlss?ates heat by convection with heat transfer coefficient h 5 Apply K3
w/m°C in to the ambient air at temperature Too from the
boundary surface at x=L write the mathematical formulation
of this conduction problem.

Co1

(b)

Explain briefly i) thermal conductivity ii) thermal diffusivity

iii) Overall heat transfer coefficient. 5 Apply K3 eOd1

Derive an expression for temperature distribution of lumped

parametric analysis 5 Apply K3 co2

OR

4(a)

What do you mean by initial conditions and boundary
conditions of I, I, III kind?

Apply K3
PPy co1

(b)

A 600 mm outer diameter sphere storing liquid is provided
with two insulating layer . a high temperature insulation of
conductivity 0.35 W/mK and low temperature insulation of
thermal conductivity 0.07 W/mK. The thickness of former is 5 Apply K3 co1
is 100mm. the temperature drop across high temperature
insulation is 2.5 times that across low temperature insulation
calculate the thickness of latter.

()

@

An egg with mean dia of 4cm is instantly at 25°C.It is placed
in the boiling water for 4minutes and found to be consumer
taste .For how long similar egg for same consumer be boiled Apply K3
when taken from refrigerator at 2°C. Use Lumped system 5 i
analysis and thermo physical properties of egg is
12W/mK,h=125W/m’K, C=2000J/kgK and p=1250kg/m’
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or OF
NS ‘TUU‘ Rbd 100.

= BENGALURU -




Set A

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

SCHEME AND SOLUTION

Degree : B.E Semester : VIA&B

Branch : Mechanical Course Code : 15ME63

Course Title © : Heat Transfer Max Marks : 30

Q.NO. POINTS MARKS
1)
Z a) 3

1 02T0x2 + 02T0y2 + 02T 0z2 + Qgenk = 1a Tt 5
& Fourier’s equation V2T= 1a dTat 2

‘ L Poisson’s equation V2T+ Qgenk =0
Laplace equationV2T=0

b) Q=Q1+Q2, Q1=7.143 T2—- 178.56, Q2= 0.421 T2—10.53.
T2=157.29 oC. Q1=944.94 W, Q2= 55.06 W

W N
Hr_J
U

<) Equations for i)Stefan Boltzmann law=Q=cgA(T14-T24) g
ii) Kirchoffs Law=E=0. 5

iii) Plank,s Law=(Er)b=C115[ ec2a-1] 3

—
Q 2)

a) Modes of heat transfer a) Conduction b) Convection c) Radiation 2

Governing laws a) fourier’s law of heat conduction 5
b) Newton’s law cooling for convection ¢) Stefan boltzman’s law for

radiation 3
b) TRth=0.426K/W, Q=1971.8 W,U=2.347W/m2K 2} .

3

©) Definition for i) Black body and gray body
i) Radiosity and Irradiation




3)
a)
b)
<)
&
4
a)
b)
€
©)

Specify the boundary conditions on plane wall

At x= Q= -k ?
dr

At x=1 h[Te -Txpl= +k e

Explanation of i) thermal conductivity ii) thermal diffusivity iii)
Overall heat transfer coefficient.

Derivation of lumped parametric system

(T—Too)

(To—Too_)=e_BlF0

Explanation of a) Temperature boundary condition
b) heat flux boundary condition
¢) convective Boundary condition

r;=0.411m
thickness of latter= 0.01 Ilm =11mm

Lc=6.667X10-3m,Bi=0.069, a=4.8 X10-6m2/s,F0o=25.89
, T=87.430C, t=279 sec(t=4.66min)

O”\CW:?/ Pradece
Sngnature of Course in Slgnature o ule Coardi
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

m I SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER
[USN | | HEEEE
Degree : B.E Semester : VIA&B
Branch : Mechanical Engineering Subject Code : 15ME63
Subject Title : Heat Transfer Date : 12/03/2019
Duration  : 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

Question

Marks

co

K Level y
mapping

PART-A

Identify the modes of heat transfer and also governing laws of
heat transfer.

Apply K3 co1

(b)

A furnace wall is made of 3lyers, 1% layer is of insulator brick
of 12cm thickness (k=0.6W/mK) .The face is exposed to gases
at 870°C with convection coefficient of 110W/m’K. it is
covered with a 10cm  thick layer of fire
brick(k=0.8W/mK)with a contact resistance of 2.6X10°
“m2K/W between 1% and 2™ layer the 3" layer is plate of
10cm thickness(k=4W/mk)with a contact resistance between
2" and 3" layer of 1.5X10*m?K/W. the plate is exposed to air
at 30°C with convection coefficient of 15W/m’K.Determine
the heat flow and overall heat transfer coefficient.

Apply K3 co1

Choose the correct definition for i) Black body and gray
body ii) Radiosity and Irradiation

Apply K3 Co4

OR

Derive the general three-dimensional conduction equation in
Cartesian coordinates and state the assumptions made

Apply K3 co1

(b)

A square plate heater of size 20cm x 20cm is inserted between
two slabs. Slab A is 3cm thick (K = 50 W/mK) and slab B is
1.5cm thick (K=0.2 W/mK). The outside heat transfer
coefficients on both sides of A and B are 200 and 50 W/m® K
respectively. Temperature of surrounding air is 25% C. If the
rating of heater is 1 kW, Find (i) Maximum temperature in the
system (ii)Outer surface temperature of two slabs. Draw
temperature profile.

Apply K3 co1




SETB

()

Make use of the concept of radiation develop the equations for
i)Stefan Boltzmann law ii) Kirchoffs Law iii) Plank,s Law

Apply K3 C04

PART-B

3(a)

What do you mean by initial conditions and boundary
conditions of I, II, III kind?

Apply K3 co1

D)

A 600 mm outer diameter sphere storing liquid is provided
with two insulating layer . a high temperature insulation of
conductivity 0.35 W/mK and low temperature insulation of
thermal conductivity 0.07 W/mK. The thickness of former is
is 100mm. the temperature drop across high temperature
insulation is 2.5 times that across low temperature insulation
calculate the thickness of latter.

Apply K3 co1

- (9

An egg with mean dia of 4cm is instantly at 25°C.It is placed
in the boiling water for 4minutes and found to be consumer
taste .For how long similar egg for same consumer be boiled
when taken from refrigerator at 2°C. Use Lumped system
analysis and thermo physical properties of egg is
12W/mK,h=125W/m’K, C=2000J/kgK.and p=1250kg/m>

Apply K3 Coz2

OR

4(a)

A plane wall confined to region 0< X < L is subjected to heat
supply at rate of q, w/m? at the boundary surface x=0 &
dissi?ates heat by convection with heat transfer coefficient h
w/m°C in to the ambient air at temperature Too from the
boundary surface at x=L write the mathematical formulation
of this conduction problem.

Apply K3
eRY co1

(b)

Explain briefly i) thermal conductivity ii) thermal diffusivity
iii) Overall heat transfer coefficient.

Apply K3 co1

Derive an expression for temperature distribution of lumped
parametric analysis

Apply K3 Cco2
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Set B

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

SCHEME AND SOLUTION
B.E Semester : VI A&B
Branch : Mechanical Course Code : 15ME63
Course Title : Heat Transfer Max Marks : 30
Q.NO. POINTS MARKS |
1)
a) 3
Modes of heat transfer a) Conduction b) Convection c) Radiation 5
Governing laws a) Fourier’s law of heat conduction 2
b) Newton’s law cooling for convection c) Stefan Boltzmann’s law
for radiation
2
b) XRth=0.426K/W, Q=1971.8 W,U=2.347W/m2K ' 5
3
|
:; ) Definition for i) Black body and gray body
| i1) Radiosity and Irradiation 2.5
| }5
2.5
02T0x2+ 02T 0y2 + 02T0z2 + Qgenk = 1a 0Tt
Fourier’s equation V2T= 1« aTat 2
Poisson’s equation V2T+ Qgenk =0 5
Laplace equationV2T=0 3
B) | Q=Qi+Qz Qi=7.143 To— 178.56, Q2= 0.421 T2 10.53. ,
T2=157.29 oC. Q1 = 944.94 W, Q2= 55.06 W } :
3
©) Equations for i)Stefan Boltzmann law=Q=0gA(T14-T24)
ii) Kirchhoff’s Law=E=q
iii) Planck’s Law=(E)b=C1As{ ec2a-1] 2 }
S
3




3)
a) Explanation of a) Temperature boundary condition

2
b) heat flux boundary condition } 5
¢) convective Boundary condition

W

b) r3=0.411m
thickness of latter= 0.011m =1 Imm

W N
LT_/
9

) Le=6.667X10-3m,Bi=0.069, a=4.8 X10-smz2/s, Fo=25.89 2
,1=87.430C, t=279 sec(t=4.66min) } 5
Q 3
4
a) Specify the boundary conditions on plane wall 3}
5
- = 8L 2
Atx Jo k e »
Atx=l h[Te-Tuyl= +k—
’ dx
b) Explanation of i) thermal conductivity ii) thermal diffusivity iii)
Overall heat transfer coefficient. 2
} 5
3
c)

Derivation of lumped parametric system

=
S

W N

H_/
9

(T—Too)

m=e—BiF0
X
Wwojcmoiw‘) i \g// im W}\ —Depa!'.\m;:gg‘
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9 K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

m 11 SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER
SET-A
WusN | [T T T TTTTT]
Degree : B.E Semester : VIA&B
Branch : Mechanical Engineering Course Code : 15ME63
Course Title : HEAT TRANSFER Date : 16/4/2019
Duration : 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

Q No. Question Marks magging L:(v-el
PART-A
Write a note on use of heisler’s chart in the unsteady state heat
1(a) | transfer 5 €02 Unde}z;tand
. A 50mm thick iron plate is initially at 225°C its both surfaces
W are suddenly exposed to environment at 25°C with convection
coefficient of 500W/m’K calculate : a) center temperature
2min after start of exposure b) calculate temperature at a depth of Apply
(b) 10 mm from the surface after 2 min of exposure c) calculate 5 i K3
energy removed from plate per square meter during this period
take thermo physical properties of iron plate as K= 60 W/mK,
p=7850Kg/m’, Cp=460J/kg, a=1.6x10" m%s.
A steel cylinder 20 cm diameter is initially heated to 980°C its
then quenched in oil bath at 380°C with convection coefficient of
© 568W/m’K .calculate time required cylinder center to reach a 5 o2 Apply
temperature of 260°C properties of steel are K= 16 W/mK K3
I~ ,p=7816Kg/m’, Cp= 460J/KgK , a=4.4 x10" m?%/s.
e
OR
2(a) | Write a note on semi infinite solid 5 cO2 Undelgtand
A iron sphere of diameter of 5 cm is initially at uniform
temperature of 225°C it is suddenly exposed to an ambient air at
25°C with convection coefficient of 500W/m?K a) calculate
center temperature 2 min after start of exposer b) calculate the
(b) | temperature at a depth of 1 cm from the surface after 2 min after | 5 Co2 ArIJ(}:;ly
exposer c) calculate energy removed from sphere during this
period Take thermo physical properties of iron plate as K= 60
W/mK,p=7850Kg/m>, Cp=460J/KgK , a=1.6x10° m%s.




Water pipes are to be buried underground in a wet  soil
(0=1.6x10"° m%hr) which is initially at 4.5°C the soil surface
temperature suddenly drops to -5°C and remains at this value

(€) | forl0 hours. Calculate the minimum depth at which the pipes Co2 A?gy
are laid if the surrounding soil temperature is to be maintained
above 0°C .the soil may be considered as semi-infinite solid.

PART-B
Using Buckingham n-theorem, obtain a relationship between
3 () Nu, Re and Pr For forced convection heat transfer. ca3 All)(%ly
When 0.9 kg of water /min is passed through a tube of 20 mm
diameter it is found to be heated from 20°C to 50°C the heating is
accomplished by condensing steam on surface of tube &

(b) subsequently the surface temperature of tube is maintained at Co3 Apply »
85°C. Determine length of tube required for fully developed K3 "@
flow.

Def'ive. an expression for critical thickness of insulation for Apply

(©) | cylindrical surface. CO5 K3

OR
With sketches, cxplain the velocity (Hydrodynamic) boundary
4(a) |layer and thermal boundary layer thickness for a flow over the Cco3 Unde}z ;tand
flat plate.
Air at 20°C at a pressure of 1 bar is flowing over flat plate at a
velocity of 3 m/s if the plate is 280mm wide and at 60°C
calculate fallowing at x= 280 mm. a) Boundary layer thickness

®) b) b)thickness of thermal boundary layer c) local friction o3 Apply
coefficient layer d) local convective heat transfer coefficient e) K3
Average convective heat transfer coefficient f) heat transfer by
convection.

It is desired to increase the heat distribution on the surface of an
electronic device of shape of 5 mm radius exposed to convection
with h=10 w/m’k by encasing in transparent spherical sheath of
© | 10,0 wim & o . Co5 Apply
U4 w/m k determine diameter of sheath for maximum heat K3
flow for temperature drop of 120°C from device surface
determine heat flow for bare & sheathed device.

(24
Signa%ge Sigpatyre of HO 1




Set A

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
II SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

SCHEME AND SOLUTION
Degree B.E Semester : VI
Branch Mechanical Course Code : 15ME63
Course Title Heat Transfer Max Marks : 30 ‘
Q.NO. POINTS MARKS
1)
a) short notes on heisler’s chart 5
2
5
b) Tcenter=141°C , T, =137.7°C , Q=14.4MW 3
) | Fy=0.58, t =1318Sec 2} X
3
2)
a) Write short notes on semi infinite solids 2
} s
3
S
‘ Tcenter=61°C , T, =59.56"C ,Q=28.36kJ
b) 2
5
3
2
© |z=05  x=0.0167m 2 2
4 o |

e
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Set A

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I1 SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

SCHEME AND SOLUTION
Degree B.E Semester : VI
Branch :  Mechanical Course Code : 15ME63
Course Title : Heat Transfer Max Marks : 30 ‘
Q.NO. POINTS MARKS
1)
a) short notes on heisler’s chart 5

¢

b)

2)
a)

b)

[ ]

1.
1.
1.
;

7=0.5, =0.0167m } S

W

Tcenter=141°C , T, =137.7°C , Q=14.4MW

N

Fy=0.58, t =1318Sec

w

Write short notes on semi infinite solids

[

w

Teenter=61°C , T =59.56°C ,Q=28.36kJ

[ ] w [ 5]
W

(9]




L) K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
II SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

SET-B

usn [ [ [ [T T[T TTT]
Degree : B.E Semester : VIA&B
Branch : Mechanical Engineering Course Code : 15ME63
Course Title : Heat Transfer Date : 16/4/2019
Duration : 90 Minutes Max Marks : 30

Note: Answer ONE full question from each part.

Cco K-

Q No. Question Marks mapping Level

PART-A

1(a) | Write a note on semi infinite solid 5 co2 'Undeé;tand

A iron sphere of diameter of 5 cm is initially at uniform
temperature of 225°C it is suddenly exposed to an ambient air at
25°C with convection coefficient of S00W/m2K a) calculate
center temperature 2 min after start of exposure b) calculate
(b) | the temperature at a depth of 1 cm from the surface after 2 min 5 coz All)(%ly
after exposure c) calculate energy removed from sphere during
this period Take thermo physical properties of iron plate as K=

60 W/mK,p=7850Kg/m’, Cp= 460J/KgK , a=1.6x10" m?s.

Water pipes are to be buried underground in a wet soil
(@=1.6x10"° m?/hr) which is initially at 4.5°C .the soil surface
temperature suddenly drops to -5°C and remains at this value

5 €o2 Apply

(©) for10 hours. Calculate the minimum depth at which the pipes K3

are laid if the surrounding soil temperature is to be maintained

& above 0°C .the soil may be considered as semi-infinite solid.

OR

Write a note on use of heisler’s chart in the unsteady state

2(a) heat transfer 5 co2 Understand

K2

A 50mm thick iron plate is initially at 225°C its both surfaces
are suddenly exposed to environment at 25°C with convection
coefficient of 500W/m’K calculate : a) center temperature
2min after start of exposer b) calculate temperature at a depth of

5 co2 Apply
10 mm from the surface after 2 min of exposer c) calculate K3

(b)
energy removed from plate per square meter during this period
take thermo physical properties of iron plate as K= 60 W/mK,

p=7'850Kg/m3, Cp=460J/kg, 0=1.6x10"° m?%s.




(©

A steel cylinder 20 cm diameter is initially heated to 980°C its
then quenched in oil bath at 380°C with convection coefficient
of 568W/m’K .calculate time required cylinder center to reach
a temperature of 260°C properties of steel are K= 16 W/mK
,p=7816Kg/m>, Cp=460J/KgK , 0=4.4 x10° m%s.

co2

Apply
K3

PART-B

3(a)

Explain physical significance of , i) Grashoff number ii)
Prandtl number iii) Nusselt number iv) Reynolds number v)

Stanton number

Cco3

Understand
K2

(b)

Air at 20°C at a pressure of 1 bar is flowing over flat plate at a
velocity of 3 m/s if the plate is 280mm wide and at 60°C
calculate fallowing at x= 280 mm. a) Boundary layer thickness
b) b)thickness of thermal boundary layer c) local friction
coefficient layer d) local convective heat transfer coefficient €)
Average convective heat transfer coefficient f) heat transfer by

convection

Co3

Apply &

@

It is desired to increase the heat distribution on the surface of an
electronic device of shape of 5 mm radius exposed to
convection with h=10 w/m’k by encasing in transparent
spherical sheath of k=0.04 w/m k determine diameter of sheath
for maximum heat flow for temperature drop of 120°C from

device surface determine heat flow for bare & sheathed device

CO5

Apply
K3

OR

4(a)

Using Buckingham n-theorem, obtain a relationship between

Nu, Re and Pr For forced convection heat transfer.

Co3

Apply
K3

(b)

When 0.9 kg of water /min is passed through a tube of 20 mm
diameter it is found to be heated from 20°C to 50°C the heating
is accomplished by condensing steam on surface of tube &
subsequently the surface temperature of tube is maintained at
85°C. Determine length of tube required for fully developed

flow.

Co3

Apply
K3

)

Derive an expression for critical thickness of insulation for
spherical surface

C05

Apply
K3
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SetB

K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
I SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

SCHEME AND SOLUTION
: B.E Semester : VI
ranch :  Mechanical Course Code : 15MEG63
Course Title : Heat Transfer Max Marks : 30 '
Q.NO. POINTS MARKS
1) :
a) short notes on semi infinite solids 3}
5
2
D) | Tcenter=61°C, Tqy=59.56°C ,Q=28.36kJ

© |Z=0.5, x=0.0167m

2)
a) ' Short notes on heisler’s chart
BN
Vo ,
5
3
b) Teenter=141°C , Ty =137.7°C , Q=14.4MW
2
5
3
c) F¢=0.58, t =1318Sec




b)

3)
a)

b)

significance of dimesionless no
i) Grashoff number

ii) Prandtl number

iii) Nusselt number

iv) Reynolds number

a) 8h,=6.29%10"m, b) 8t, =7.12%10° ) C=2.88*107,

d) h,=6.45w/m’K ) h=12.9 w/m’K ) Q=40.45 W

Qbare=0.377W , Qsheathed =0.804W

Using Buckingham theorem, prove that Nu=(Re * Pr)

h=114.92 w/m’K, Q=1880.1W, ,L=5.37m

re=2k/hg , Critical thickness of insulation =(2k/hg )-r;

W [\S) (58] [ 8] (F] [ %)
—— —— ——/
(7] (7] 7]

W
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K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
III SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

usv [ [ [ [TTTTTT]

B.E Semester : VIA&B
~ Mechanical Engineering Course Code : 15ME63
Heat Transfer Date : 21-05-2019
90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
: . co K-
{ QNo. Question Marks mapping Laél
PART-A
Consider the body of a man as vertical cylinder of 300
1(a) mm di_ameter and 1§0 cm height. Ig the temperature of 5 Co3 K3
body is to be maintained at 36°C. Calculate heat APPLYING
generated in 24 hours , ambient temperature is 14°C
Two vertical plates each 80mm high and 85°C are placed
(b) |in @ tank of water at 15°C. Calculate the minimum B G K3
spacing which will prevent interface of free convection APPLYING
boundary layer.
. . . p s K2
(c) | With neat diagram explain the regimes of pool boiling. 5 CO5 UNDERSTANDING
OR
A square plate 0.5m x 0.5 m with one surface insulated
and other surface maintained at a temperature of 42°C
calculate average heat transfer coefficient for free
2(a) | convection for the fallowing orientations of hot surfaces 5 cO3 APP%iIN G
take ambient temperature as 23°C i) the plate is
horizontal & hot surface faces up ii) the plate is
horizontal & hot surface faces down.
Estimate the heat transfer rate from 100W incandescent
bulbs at 140°C to an ambient at 24°C.Approximate the
(b) |bulb as 6cm diameter sphere. Calculate the percentage 5 C03 APPII(;I NG
of power lost by natural convection. Use N,=0.60
(GP)"
| Distinguish between Film wise condensation and drop K2
(©) wise condensation. 5 aos UNDERSTANDING
PART-B
3(a) Derive an expression for LMTD of i) Parallel flow heat 5 CO4 K3
exchanger. State the assumptions made. APPLYING
Exhaust gas flowing through heat exchanger at a rate of
20kg/min are cooled from 400°C to 120°C by water
initially at 10°C. specific heat of gases may be taken as K3
(b) l.1312<J/kg K & overall heat transfer coefficient is 139.52 5 Co4 APPLYING
w/m°K if water flow rate is 25kg /min calculate surface
area needed for a) parallel flow b) counter flow
arrangements
A vertical tube of 60 mm outside diameter and 1.2m K3
(c) |long is exposed to steam at atmospheric pressure. The b CO5 APPLYING
outer surface of the tube is maintained at a temperature




P2 by circulating cold water through the tube.
meCulate the following: i) The rate of heat transfer to
% coolant ii) The rate of condensation of steam

\

N OR

4(a)

Derive an expression for effectiveness of counter flow.
heat excuianger '

Co4

K3
APPLYING

(b)

A cross flow heat exchanger (both fluid unmixed) and
having heat transfer area of 8.4 m?® is to heat air (Cp=
1.005kJ/kg K) with water (Cp= 4.187kl/kg K). Air
enters the exchanger at 18°C with mass flow rate of
2kg/s while water enters at 90°C with mass flow rate of
0.25kg/s the overall heat transfer coefficient is 250
W/m’K. Calculate exit temperature of two fluids & heat
transfer rate

C04

K3
APPLYING

(©

A vertical cooling fin approximates a flat plate of 40cm
height exposed to a saturation steam at 100°C (hg=2257
ki/kg). The fins maintained at a temperature of
90°C.Calculate i) Thickness of film at bottom of fin.

ii) Average heat transfer coefficient

iii) Heat transfer rate after incorporating Mc Adam’s
correction.

CO5

K3
APPLYING

Sign%charge
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K.S.INSTITUTE OF TECHNOLOGY, BENGALURU - 560109
DEPARTMENT OF MECHANICAL ENGINEERING

SCHEME AND SOLUTION OF INTERNAL ASSESMENT TEST - III

Course Title: Heat Transfer Maximum Marks: 30
Course Code: 15SME63 Year / Semester: III/VI
Date: 21/5/19 Time Duration: 1.30 hrs
Part- A
Question Solution Marks
Number Allotted
1 | a |Gr=1.23x10"", h=3.35w/m2K, Q=9602kJ/hr 5
& b | T=50°C,p=3.096X10"K",G,=3.54x10°, 6=9.97X10™, b=1.995mm 5
g :.— < - . _i/::::".:::‘.;;k 5
OR
2 |a |Lc=0.125m, Gr=4.65x10° i) h=4.911w/m°K
5
i) h=2.45W/m’k
b | T=82°C,=2.88X10°K"',G=1.503x10°, N,=19.21,  h=9.73w/ 5
m’K,Q=12.76 W,%of power lost by natural convection=12.76%
: c Difference between film wise condensation and drop wise 5
E condensation (Minimum five difference)
; 3 |a Assumptions
f | Q:Inhcph(’l-‘hi"l-‘ho)= mcCpc(Tco'Tci) 5
“"@ . ®=Th"Tc
& LMTD=0;- 6,/In(8y, 6,)
b | a)As=4.535m” for parallel b) As=3.73m” for counter flow 5
c h=3457.62w/m’°K, Q=39104.85W , ms=62.37kg/hr 5
OR
4 |a g)=Qact/Qmax, C=Chnin/Crmax, NTU=UA/Cyin, e=1-e™ 00 (1-C ¢TI 5
b Ch=1045, Cc=2010, NTU =2.10, Tho= 38.16°C, Q=54.173kW 5
¢ | T=95°C,5=1.124X10"mm,h*=8073.17w/m* K, h=9687.80 w/m” K, s
Q=38571.21W

Signa%:incharge
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“KS. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109
[II SESSIONAL TEST QUESTION PAPER 2018 - 19 EVEN SEMESTER

SET-B
| ush [ [ [T [ [TTT[]
Degree B.E Semester : VIA&B
Branch Mechanical Engineering Course Code : 15ME63
Course Title Heat Transfer Date : 21-05-2019
Duration 90 Minutes Max Marks : 30
Note: Answer ONE full question from each part.
Q No. Question Marks magging L;(v-el
. PART-A
A square plate 0.5m x 0.5 m with one surface insulated
and other surface maintained at a temperature of 42°C
calculate average heat transfer coefficient for free K3
1(a) | convection for the fallowing oriente(l)tions of hot surfaces 5 COo3 APPLYING
take ambient temperature as 23°C i) the plate is
horizontal & hot surface faces up ii) the plate is
horizontal & hot surface faces down.
Estimate the heat transfer rate from 100W incandescent
bulbs at 140°C to an ambient at 24°C. Approximate the K3
(b) | bulb as 6cm diameter sphere. Calculate the percentage 5 Cco3 APPLYING
of power lost by natural convection. Use
N,=0.60 (G,P,)""*
Distinguish between Film wise condensation and drop K2
(©) | wise condensation. 5 COS | UNDERSTANDING
OR
Consider the body of a man as vertical cylinder of 300
mm diameter and 160 cm height. If the temperature of K3
2(@) |pody is to be maintained at 36°C. Caleulate heat| 3 0 APPLYING
generated in 24 hours , ambient temperature is 14°C.
Two vertical plates each 80mm high and 85°C are placed
in a tank of water at 15°C. Calculate the minimum K3
Q@ (b) spacing which will prevent interface of free convection - Ol APPLYING
boundary layer.
| : . N : - K2
(c) With neat diagram explain the regimes of pool boiling. 5 CO5 UNDERSTANDING
PART-B
3(a) Derive an expression for LMTD of i) Counter flow heat 5 CO4 K3
| exchanger. State the assumptions made. APPLYING
,' A cross flow heat exchanger (both fluid unmixed) and
% having heat transfer area of 8.4 m” is to heat air (Cp=
1.005kJ/kg K) with water (Cp= 4.187kl/kg K). Air
enters the exchanger at 18°C with mass flow rate of K3
(b) 2kg/s while water enters at 90°C with mass flow rate of 5 sos APPLYING
0.25kg/s the overall heat transfer coefficient is 250
W/m’K. Calculate exit temperature of two fluids & heat
transfer rate.




cooling fin approximates a flat plate of 40cm
xposed to a saturation steam at 100°C (hg=2257 K3
K’kg). The fins maintained at a temperature of | 5 cos APPLYING
90°C.Calculate i) Thickness of film at bottom of fin.

ii) Average heat transfer coefficient

iii) Heat transfer rate after incorporating Mc Adam’s

correction.

OR
Derive an expression for effectiveness of Parallel flow 5 CO4 K3
heat exchanger APPLYING

Exhaust gas flowing through heat exchanger at a rate of
20kg/min are cooled from 400°C to 120°C by water
initially at 10°C. specific heat of gases may be taken as K3
1.13kJ/kg K & overall heat transfer coefficient is 139.52 5 C04

w/m?K if water flow rate is 25kg /min calculate surface APELYNG
area needed for a) parallel flow b) counter flow :
arrangements.

A vertical tube of 60 mm outside diameter and 1.2m
long is exposed to steam at atmospheric pressure. The _
outer surface of the tube is maintained at a temperature 5 CO5 K3

of 50°C by circulating cold water through the tube. APPLYING
Calculate the following: i) The rate of heat transfer to
the coolant ii) The rate of condensation of steam.

b
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[NSTITUTE OF TECHNOLOGY, BENGALURU — 560109
' DEPARTMENT OF MECHANICAL ENGINEERING

SCHEME AND SOLUTION OF INTERNAL ASSESMENT TEST - III

Course Title: Heat Transfer Maximum Marks: 30
Course Code: 1SMEG63 Year / Semester: III/VI
Date: 21/5/19 Time Duration: 1.30 hrs
Part- A
Question Solution Marks
Number Allotted
@ 1 | a |Lc=0.125m, Gr=4.65x10° i) h=4.911w/m’K
} 5
ii) h=2.45W/m’k
b | T=82°C,3=2.88X10°K",G=1.503x10°, N,=19.21,  h=9.73w/ 5
m’K,Q=12.76 W,%of power lost by natural convection=12.76%
¢ | Difference between film wise condensation and drop wise 5
condensation (Minimum five difference)
OR
2 |a |Gr=1.23x10", h=3.35w/m2K, Q=9602kJ/hr
b | T=50C,B=3.096X10" 5
c Magabons § i i 11
& 5
3 |a Assumptions
Q=mpCoh(Thi-Tho)= McCpc(TcoTci) 5
‘\\% ®=Th‘Tc
- LMTD=6;- 6,/In(6y, 6,)
b Ch=1045, Cc=2010, NTU =2.10, Tho= 38.16°C, Q=54.173kW 5
¢ | T=95°C,6=1.124X10"mm,h'=8073.17w/m” K, h=9687.80 w/m” K, 5
Q=38571.21W
OR
4 |a ETQact/Qmax, C=Ciin/Cinax, NTU=UA/C i, e=1-€™ 1 20 O)f(1-C ™ 10 5
b a)As= 4.535m” for parallel b) As=3.73m” for counter flow 5
¢ | h=3457.62w/m’K, Q= 39104.85W , ms=62.37kg/hr 5
‘&/. (Adrosn
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@ Visvesvaraya Technological University

Branch : ME Scheme : 2015 Semester : 6

Sl USN 15ME63
NO.
1 1KS14ME030 15
2 1KS14ME046 14
3 1KS14ME115 19
4 1KS15MEO015 12
5 1KS15MEOQ18 15
6 1KS15ME028 13
7 1KS15ME035 12
8 1KS15ME042 13
9 1KS15ME044 12
10 1KS15ME046 12
11 1KS15ME048 12
12 1KS15ME053 15
13 1KS15ME058 17
14 1KS15ME098 15
15 1KS15ME102 14
16 1KS15ME107 0
17 1KS15ME110 12
18 1KS16ME002 17
19 1KS16ME004 17
20 1KS16ME006 20
21 1KS16ME007 12
22 1KS16ME008 20
23 1KS16ME009 16
24 1KS16ME010 17
25 1KS16MEO11 18
26 1KS16ME012 13
27 1KS16ME013 17
28 1KS16ME014 20
29 1KS16ME015 15
30 1KS16MEO016 14
31 1KS16ME019 20
32 1KS16ME021 17
33 1KS16ME022 20
34 1KS16ME023 17
35 1KS16ME024 15
36 1KS16MEO025 17
37 1KS16ME026 17
38 1KS16ME027 16
39 1KS16ME028 16
40 1KS16ME029 16
41 1KS16ME030 14
42 1KS16ME031 15
43 1KS16ME032 12
44 1KS16ME033 17




45 1KS16ME035 16
46 1KS16ME036 16
47 1KS16ME038 17
48 1KS16ME040 18
49 1KS16ME044 15
50 1KS16ME045 17
51 1KS16ME046 15
52 1KS16ME047 13
53 1KS16ME048 16
54 1KS16ME049 18
55 1KS16ME052 16
56 1KS16ME053 16
57 1KS16ME054 20
58 1KS16ME055 18
59 1KS16ME056 12
60 1KS16MEO057 15
61 1KS16ME058 20
62 1KS16ME060 14
63 1KS16ME061 15
64 1KS16ME062 17
65 1KS16MEO063 18
66 1KS16ME064 16
67 1KS16ME067 14
68 1KS16ME069 12
69 1KS16ME070 13
70 1KS16ME073 14
71 1KS16MEOQ75 20
72 1KS16ME076 13
73 1KS16ME081 12
74 1KS16ME082 19
75 1KS16ME083 15
76 1KS16ME084 16
77 1KS16ME085 16
78 1KS16ME086 14
79 1KS16ME087 16
80 1KS16ME089 15
81 1KS16ME090 16
82 1KS16ME093 18
83 1KS16ME094 17
84 1KS16ME095 17
85 1KS16ME096 14
86 1KS16ME097 12
87 1KS16ME098 12
88 1KS16ME099 14
89 1KS16ME100 13
90 1KS16ME101 15
91 1KS16ME102 13
92 1KS16ME 104 12
93 1KS16ME105 17
94 1KS16ME401 12




K.S. INSTITUTE OF TECHNOLOGY, BANGALORE - 560109

FACULTY NAME: PARASHURAM A K
Assistant Professor, MED

QUESTION BANK

HEAT TRANSFER (15MEG63)

UNIT -1

Introductory Concepts And Definitions: Modes of heat transfer: Basic laws
governing conduction, convection, and radiation heat transfer; Thermal
conductivity;  convective heat transfer  coefficient; radiation  heat
transfer;combined heat transfer mechanism. Boundary conditions of 1st, 2nd and
3rd kind.

Conduction: Derivation of general three dimensional conduction equation in
Cartesian coordinate, special cases, discussion on 3-D conduction in cylindrical
and spherical coordinate systems (No derivation). One dimensional conduction
equations in rectangular, cylindrical and spherical coordinates for plane and
composite walls. Overall heat transfer coefficient. Thermal contact resistance.
07 Hours

1. Write down 3 — dimensional condition equation in Cartesian coordinates.
Explain the meaning of each term. jun/jul 2013 (06 M)
2. What do you mean by initial conditions and boundary conditions of I, 11, 111
kind? jun/jul 2013 (08M )
3. A composite wall consists 10cm layer of building brick (0.7W/m°C) and 3cm
plaster (0.5W/mPC) . An insulating material of K= 0.08W/m°C is to be added to
reduce the heat transfer trough the wall by 70%. Determine the thickness of the
insulating layer. jun/jul 2013 (08M)
4. What are the different types of boundary conditions? Explain them with
available sketches for one dimensional heat condition.

jun/jul 2013 (06M)

5. Consider a solid cylinder of radios r= b in which energy is generated at a
constant rate of go W/M3, while the boundary surface at r=b is maintained at a
constant temperature T2 develop an expression for the one- dimensional, radial,
steady state temperature distribution T(r) and heat flux q(r) jun/jul 2013 (06 M)

DEPARTMENT OF MECHANICAL ENGINEERING, KSIT BANGALORE Page 1



6. A steel tube is covered with a layer of insulation made of asbestos material.
This tube is used for the flow of hot gases. The following data is given ID of steel
tube = 75 mm, OD of steel tulFEPPION. BAIGKness of ashestos layer = 30 mm,
Temperature of hot gases = 350° C, Temperature of outside ambient air 40° C, K
for steel — 50 w/M-k, K of asbestos layer — 0.15 w/M-k, convective heat transfer
coefficients fort hot gases and ambient air are 300 and 20 w/m?-k respectively.

jun/jul 2013 (08M

8 An electrical resistance of mattress type is inserted in between two slabs of
different materials on a panel heater. On one side, the material has a thermal
conductivity of 0.174W/m 2K and 10mm thick. On the other side of the heater the
material has a thermal conductivity of 0.05W/m °K and 25mm thick. The

convection heat transfer co-efficient from the thinner and thicker slabs are 23.26
and 11.63 W/m?°K. The temperature of the surrounding air on both the sides is
15°C. If the energy dissipation for each square meter of the mattress is 5kW,
neglecting edge effects, find (i) The surface temperature of the slab,

(if) The temperature of the mattress assuming it to be the same as the inner

surface of the Slabs June-july 2009
9. Explain briefly: i) Thermal conductivity ii) Thermal diffusivity iii) Thermal
contact resistance. (06 Marks) December 2010

10. The walls of a house in cold region consist of three layers, an outer brick work
15 cm thick. an inner wooden panel 1.2 cm thick, the intermediate layer is made
of an insulating material 3 7 cm thick. The thermal conductivity of brick and
wood are 0.7 W/mk and 0.18 W/mk| respectively. The inside and outside
temperatures of the composite wall are 21 °C and -15°C respectively. If the layer
of insulation offers twice the thermal resistance of the brick wall, calculate,

i) Heat loss per unit area of the wall.
if) Thermal conductivity of insulating material. « (06 Marks) December 2010
11 An insulated steam pipe having outside diameter of 30 mm is to be covered
with two layers of insulation, each having a thickness of 20 mm. The thermal
conductivity of one material is 3 times that of the other. Assuming that the inner
and outer surface temperatures of composite insulation are fixed, how much heat
transfer will be increased when the better insulation material is next to the pipe
than when it is at the outer layer? 08 Marks) December 2010
12 State the laws governing three basic modes of heat transfer.
(06 Marks) May/June 2010
13, Derive the general three-dimensional conduction equation in Cartesian
coordinates and state the assumptions made.
(08 Marks) May/June 2010
14. A composite wall is made up of three layers of thicknesses 25 cm, 10 cm and
15 cm of material A, B and C respectively. The thermal conductivities of A and B
are 1.7 W/mK and 9.5 W/mK respectively. The outside surface is exposed to air

DEPARTMENT OF MECHANICAL ENGINEERING, KSIT BANGALORE
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at 20°C with convection coefficient of 15 W/m?K and the inside is exposed to
gases at 1200°C with a convection coefficient of 28 W/m?K and the inside surface
is at 1080°C. Determine the unknown thermal conductivity of layer made up of

material C . (06 Marks) May/June 2010

15 Starting from fundamental principles, derive the general, three-dimensional
heat conduction equation in Cartesian co-ordinates. (9 mks) December 2012

o QUESTION BANK )
16 A liquid at 1000 C flows through a pipe of 40mm outer and 30mm inner
diameter. Thermal conductivity of pipe material is 0.5 W/m?K. The pipe is
exposed to air at 40°C. the inner end and outer convective heat transfer co-
efficient are 300 W/m K and 5 W/m k respectively. Calculate the overall heat transfer

co-efficient and the heat loss per unit length of pipe. (8 mks) Dec 2012

17 What is the technical need to undertake a detailed study of heat transfer,
having studied thermodynamics already? (3 mks) December 2012

18. What do you mean by boundary condition of 1%, 2" and 3™ kind?(Q6M ) june
2012

19. Derive general heat condition equation in Cartesian co-ordinates.

(08 M) june 2012, (08 M) jan 2017

20. A 0.8 m high and 1.5 m wide double plane window consists of two 4 mm
thick layers of glass (k=78 W/m?C),separated by a 10 mm wide stagnant air space
(k=0.026 W/m?C) determine the rate of heat transfer through this window and the
temperature of the inside surface, when the room is maintained at 20°C and the
outside air is at -10°C take the convention heat transfer co efficient on the inside
and outside surfaces of the window as 10 and 40 W/mC respectively.
06 marks ) june 2012

21 .Explain brifly i) thermal conductivity ii) thermal diffisuvity iii) Overall heat

transfer coefficient .10M(Dec 2011)
22. Derive the general three dimensional conduction equation in Cartesian co
ordinates and state the assumptions made. 10M (Dec 2011)

23 .A square plate heater of size 20cmsx20cms is inserted between two slabs.
Slab” A” is 3cms thick (K=50 W/mK) and slab ‘B’ is 1.5 cms (K=50 W/mK). The
outside heat transfer coefficients on both sides of A and B are 200 and 50 W /m?
K respectively temperature of surrounding air is 250C . if the rating of the heater
is 1kW, find i)Maximum temperature in the system. ii) Outer surface temperature
of two slabs. Draw the equivalent circuit for the system. 10M.(Dec 2011)
24.Derive general 3- Dimensional conduction equation in Cartesian coordinates._

10M (june/july 2011)

DEPARTMENT OF MECHANICAL ENGINEERING, KSIT BANGALORE
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2. Write the mathematical formulation of one dimensional, steady state heat
conduction for a hollow sphere to sphere with constant thermal conductivity in
region a<r<b , when heat is supplied to sphere at a rate of qOW/ m2 for
boundary surface at r=b in to medium at zero temperature with a heat transfer

coefficient ‘h’. 10M (june/july 2011)
QUESTION BANK

2. A steam pipe with internal and external diameter 18 cm and 12 cm is covered
with two layers of insulation each 30mm thick with thermal conductivities 0.18
W/mK and 0.09 W/mK. The difference in temperature between in side and
outside surfaces is 2500C calculate the quantity of heat lost per meter length of
the pipe if its thermal conductivity is 60 W/mK. What is the percentage error if
the calculation is carried out considering the pipe. 10M (june/july 2011)

21. Write down 3 - dimensional conduction equation in Cartesian coordinates,
explain the meaning of each term. (06 Marks)july 2013

28. What do you mean by initial conditions and boundary conditions of I, 1l & Il

kind? (06 Marks)july 2013

3cm plaster (0.5W/m°C). An insulating material of K = 0,08 W/m°C is to be
added to reduce the heat transfer through the wall by 70%. Determine the

thickness of insulating layer, (08 Marks)july 2013
Q. Explain briefly the mechanism of conduction, convection and radiation heat
transfer (06 Marks)jan 2014, (03 Marks)jan 2017

3L With sketches, write down the mathematical representation of three
commonly used different types of boundary conditions for one dimensional heat
equation in rectangular coordinate. (08 marks) jan 2014

. A plate of thickness ‘L’” whose one side is insulated and the., other side is
maintained at atmosphere T1 exchanging heat by convection to the surrounding
area at a temperature T» with atmospheric air being the outside medium. Write
mathematical formulation for one dimensional, steady state heat transfer, without

heat generation. (06 Marks} jan 2014
3. State the laws governing three modes of heat transfer. (06 Marks)June 2015

3. A furnace has a composite wall constructed of a refractory material for the
inside layer and an insulating material on the outside. The total wall thickness is
limited to 60 cms. The mean temperature of the gases within the furnace is 850°
C, the external air temperature is 30°C and the temperature of the interface of the
two materials of the furnace wall is 500°C. The thermal conductivities of
refractory and insulating materials are 2 and 0.2 W/m-K respectively. The
coefficients of heat transfer between the gases and refractory surface is 200W/m?-
K and between outside surface and atmosphere is 40 W/m?-K. Find:

iZ The reguired thickness of each material

DEPARTMENT OF MECHANICAL ENGINEERING, KSIT BANGALORE
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i) The rate of heat loss. (04 Marks)June 2015

3. A small electric heating application uses 1.82 mm diameter wire with 0.71
mm thick insulation. K (insulation) = 0.118 W/ m-K, and h, = 34.1 W/m?-K.
Determine the critical thickness of insulation for this case and change in heat
transfer rate if critical thickness was used. Assume the temperature difference

between surface of wire and surroundln%alr remain unchanged.(06 M) june 2015
ESTION BANK

. The wall of a house in a cold region consists of three layers, an outer brick
work 20cm thick, an inner wooden panel 1.4cm thick and an intermediate layer
made of an insulating material 10 cm thick. the inside and outside temperature of
the composite wall are 28% and -12% respectively. The thermal conductivity of
brick and wood are 0.7 W/mk. And 0.18 W/mk respectively. If the layer of
insulation has a thermal conductivity of 0.023 W/mk,find i)the heat loss per unit
area of the wall ii)overall heat transfer coefficient. (09 M) june 2017

DEPARTMENT OF MECHANICAL ENGINEERING, KSIT BANGALORE
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MECHANICAL ENGG SIXTH SEM QUESTION

UNIT -2

Variable Thermal Conductivity: Derivation for heat flow and temperature
distribution in plane wall. Critical thickness of insulation without heat generation,
Thermal resistance concept & its importance. Heat transfer in extended surfaces
of uniform cross-section without heat generation, Long fin, short fin with
insulated tip and without insulated tip and fin connected between two heat
sources. Fin  efficiency and  effectiveness. ~ Numerical  problems.
06 Hours

1. Obtain an expression for heat transfer through a plane wall in which thermal
conductivity is given by K = Ko(1+ o t), where a is constant , Ko thermal
conductivity at reference temperature T is the Temperature. jun 2013(02M)

2. Derive an expression for critical thickness of insulation for a cylinder.

jun/jul 2013 (06M)
3. A wire of 8mm diameter at a temperature of 60°Cis to be insulated by a
material having K = 0.174W/m 0C. Heat transfer coefficient ha = 8W/m?K and
ambient temperature Ta= 25°C . for max heat loss find the maximum thickness of
insulation. Find increase in heat dissipation due to insulation. jun2013 (08M )

4 . What is the critical thickness of insulation? Derive an expression for the
critical thickness of insulation for a spare. jun/jul 2013 (05M)

5. Obtain an expression for the temperature distribution and heat flow through a
rectangular fin, when the end of the fin is insulated. jun/jul 2013(10M) jan2017

6. The temperature of the air steam in a tube is measured with the help of a
thermometer placed into a protective well filled with oil, The thermometer well is
made of a steel tube(k- 55.8 W/m-K), 120 mm long and 1.5 mm thick. The heat
transfer coefficient between the following air and protective well is 23.3 W/m?2-K
and temperature recorded by the thermometer is 84°C. Estimate the error in the
measurement if the temperature at the base of the well is 40°C.

jun/jul 2013 (05M)
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of the fin is insulated. (08 Marks) . June-july 2009

8 A steel pipe of 220mm OD is carrying steam at 280°C. It is insulated with a
material with K=0.06[1 + 0.0018T1 where ' K " is in W/m °K. Thickness of
insulation is 50mm and the outer surface temperature is 50°C. Determine the heat
flow per 'm' length of the pipe and the temperature at the mid thickness of the

pipe. (12 Marks) June-july 2009

9 It is desired to increase the heat dissipation over the surface of an electronic
device of spherical shape of 5mm radius exposed to convection with h = 10
W/m?K by encasing it in a transparent spherical sheath of K = 0.04 W/mK.
Determine the diameter of the sheath for maximum heat flow. For a temperature
drop of 120°C from the device surface, determine the heat flow for bare and
sheathed device. (10 Marks) May/June 2010

10 )A rod (K = 200 W/mK) 5mm in diameter and 5cm long has its one end
maintained at 100°C. The surface of the rod is exposed to ambient air at 25°C
with convection heat transfer coefficient of 100 W/m2K. Assuming other end
insulated, determine

1) The temperature of the rod at 20mm distance from the end at 100°C.

if) Heat dissipation rate from the surface of the rod and

i) Effectiveness. (10 Marks) May/June 2010

11 Define fin efficiency and fin effectiveness with respect to a fin with insulated

tip. (04 Marks) December 2010

12. What is the physical significance of critical thickness of insulation? Derive an
expression for thickness of insulation for a sphere. (06 Marks) December 2010

13 The handle of a ladle used for pouring molten metal at 327°C is 30 cm long
and is made of 2.5 cm x 1.5 cm mild steel bar stock (K = 43 W/mK). In order to
reduce the grip temperature g | it is proposed to make a hollow handle of mild
steel plate of 0.15 cm thick to the same rectangular shape. If the surface heat
transfer coefficient is 14.5 W/m2K and the ambient temperature is at 27°C,
estimate the reduction in the temperature of grip. Neglect the heat transfer from
the inner surface of the hollow shape.

(10 Marks) December 2010

14 A tube with an outer diameter of 20mm is covered with insulation. The
thermal conductivity of insulating material is 0.18 W/mK. The outer surface
losses heat by convection with a heat transfer co-efficient of 12W/m?K. determine
the crictical thickness of insulation. Also calculate the ratio of heat loss from the
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insulation). (10 Marks) December 2012

15 Derive the one—dimensional fin equation for a fin of uniform cross section.
By integrating the fin egation, obtain the expression for the temperature variation

in a long fin. (10 mks) (10 Marks) December 2010

16 What is physical significance of critical thickness of insulation? Derive an
expression for critical thickness of insulation for a cylinder .
. 06 marks ) june 2012
17 Derive an expression for temperature distribution for a pin fin with the tip
insulated. 08 marks ) june 2012

18 A carbon steel (k=54W/m?c) rod with a cross section of an equilateral
triangle (each side5mm) is 80mm long. It is attached to a plane wall witch is
maintained at a temperature of 400°C the surrounding environment is at a 50°C
and unit surface conductance is 90W/m?C compute the heat dissipated by the rod
(assuming tip is insulated) 06 marks ) june 2012

19.)Derive an expression for the temperature distribution for long pin of uniform
cross section without insulated tip. . 10M (Dec 2011)
20. A rod (K=200W/mK) 10 mm in diameter and 5 cms long has its one end
maintained at 1000c . the surface of the is exposed to ambient air at 300C with
convective heat transfer coefficient of 100 W/m2K. Assuming otherend insulated,
determine i) The temperature of the rod at 25mm distance from the end at 1000C
ii)Heat dissipation rate from the surface of rod and iii) Effectiveness.

10M.(Dec 2011
21. Clearly define i) Fine efficiency ii) Fin effectiveness.  10M (june/july 2011)

22. Derive an expression for rate heat transfer and temperature distribution for a
plane wall with variable thermal conductivity. 10M (june/july 2011

23. Thin fins of brass whose K=75W/mK are welded longitudinally on a 5 cm
diameter brass cylinder which stands vertically and is surrounded by air at 200C.
The heat transfer coefficient from metal surface to air is 17 W/ m2K. If 16
uniformly spaced fins are used each 0.8mm thick extending 1.25 cm from
cylinder, whatb is the rate of heat transfer from the cylinder per unit length to the
air when cylinder surface is maintained at 1500C? 10M (june/july 2011

24. Obtain an expression (or heat transfer through a plane wall in which thermal

conductivity is given by K = Ko ( 1+ aT) , where a is constant, Ko thermal
conductivity ai reference temperature T is the temperature. (06 Marks)July 2013

25. Derive an expression for critical thickness of insulation for a cylinder.
06 Marks)july 2013

26.A wire of 8mm diameter at a temperature of 60°C is to be insulated by a
material having K = 0.174W/m °C. Heat transfer coefficient h,= 8W/?mK and
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insulation. Find increase in heat dissipation due to insulation.

(08 marks) july 2013

27. An electric cable of 10mm diameter is to be.laid in atmosphere at 20°C. The
estimated surface temperature of the cable due to heat generation is 65°C. Find
the maximum percentage increase in heat dissipation, when the wire is insulated
with rubber having K = 0.155 W/mK. Taken = 8.5 W / m2K (06 Marks) july14

28. Differentiate between the effectiveness and efficiency of Fins.

(04 Marks) july 14

29.In order to reduce the thermal resistance at the. surface of a vertical plane wall
(50 x 50cm), 100 pin fins (1 cm diameter, 10pm long) are rattached. If the pin
fins are made of copper having a thermal conductivity of 300 W/mK and the
value of the surface heat transfer coefficient is 15 W/m2k. calculate the decrease
in the thermal resistance. Also calculate the consequent increase in heat transfer
rate from the wall i f it is maintained at a temperature of| 200°C and the
surroundings are at 30°C. (10 Marks) july 14
30. Derive an expression for the temperature distribution for a short fin of uniform

cross section without insulated tip starting from fundamental energy balance

equation. (10M)june 2015

31. Determine the amount of heat transferred through an iron fin of thickness 5
mm, height 50mm and width 100 cms. Also determine the temperature of the
centre of the fin end of the tip of fin. Assuming atmospheric temperature of 28°C.
Take K =50 W/m-K, h = 10 W/m?-K, base fin temperature = 108°C.

(10 Marks)June 2015

32. The aluminum square fins (0.6*0.6),12mm long are provided on the surface of
a semi conductor electronic device to carry 2W of energy generated. The
temperature at the surface of the device should not exceed 85°C,when the
surrounding is at 35%. Given K=200W/mK, h=15w/m?k.Determine the number of
fins required to carry out the above duty.Neglect the heat loss from the end of the

fin. (10 Marks)Jan 2017
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UNIT -3

One-Dimensional Transient Conduction: Conduction in solids with negligible
internal temperature gradient (Lumped system analysis), Use of Transient
temperature charts (Heisler’s charts) for transient conduction in slab, long
cylinder and sphere; use of transient temperature charts for transient conduction in
semi-infinite solids. Numerical Problems.
06 Hours

1. Derive an expression for temperature distribution in a lumped system. Also
derive equation for instantaneous rate of heat flow and to energy transfer for the
given time . ~Jun/jul 2013 (12M)

2. A person is found dead at 5PM in a room which is at 20° C. The temperature of
the body is measured to be 25°C when found and heat transfer coefficient is
estimated to be 8 W/m2-K. Modeling the body as a short cylinder of 30 cm
diameter and 1.7 m long estimate the time of death of that person. Use the
lumped system of analysis and assume the following properties K=0.617W/m-K,
S=996kg/m?, Cp=4187J/KG-k. Temperature of the body before dead=37°C.

jun/jul 2013 (05M)
3. One surface of a thick Nickel steel (K= 19 W/m-K, a = 0.52*10°m?/s) slab,

which is initially at 30°C, is suddenly raised to a temperature of 530°C. By
treating this as a one dimensional transient conduction problem in a semi infinite

medium, determine the temperature at a depth of 50 mm after a time of 50
seconds. jun/jul 2013 (03M

4. Obtain an expression for instantaneous heat transfer and total heat transfer for
lumped heat analysis treatment heat conduction problems. jun/jul 2013 (08M

5. Explain physical significance of Biot and Fouriar numbers._jun/jul 2013 (06M )
6. A household electric iron ( p= 2700kg/m3,Cp = 0.896 kj/kg K and K=
200W/mO0C) and weighs 1.5 kg. The total area of iron is 0.06m2 and it is heated
with 500W heating element. Initially the iron is at 250C, How long it take for the
iron to reach 1100C. Take ha = 15W/m2K. jun/jul 2013 (06M)
7. Derive an expression for the instantaneous and total heat flow in terms of the
product of Biot Number and Fourier Number in one dimensional transient heat
conduction. (08 Marks) June-july 2009
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kg/m3, 0=1.6x10'5S m2/s is initially at 225°C. Suddenly both the surfaces are
exposed to an environmental temperature of 25°C with a convective heat transfer
co-efficient of 500W/m2 °K. Calculate i) the centre temperature at t = 2 min after
start of cooling, ii) the temperature at a depth of 1 cm from the surface at t = 2
min after the start of cooling, iii) the energy removed from the plate per m2
during this time. (12 Marks) June-july 2009
9)A thermocouple junction, which may be approximated as a sphere, is to be used
for temperature measurement in a gas stream. The convection coefficient between
the junction surface and the gas is 400 W/m2K and the junction thermo physical
properties are K =20 W/mK, Cp =400 J/kgK, p - 8500 kg/m3. Determine the
junction diameter needed forthe thermocouple to have a time constant of 1 s. If
the junction is at 25°C and is placed in agas stream that is at 200°C, how long will
it take for the junction to reach 199°C? (10 Marks)_ May/June 2010
10) A large slab of wrought iron is at a uniform temperature of 375°C. The
temperature of one surface of this slab is suddenly changed to 75°C. Calculate the
time required for the temperature to reach 275°C at a depth of 5 cm from the
surface and the quantity of energy transferred per unit area of the surface during
this period. Take K = 60 W/rnK ando=1.626*10-5m2/s._(10M)May/June 10
11.0btain an expression for instantaneous heat transfer and total heat transfer for
lumped heat analysis treatment of heat conduction problems. (08 Marks
December 2010
12. Explain the physical significance of Biot number and Fourier number. (04
Marks) December 2010
13. An aluminium sphere weighing 5.5 kg and initially at a temperature of 290°C
is suddenly immersed in a fluid at 15°C. The convective heat transfer coefficient
is 58 W/m?K. Estimate the time required to cool the aluminium to 95°C using the
lumped capacity method of analysis (For aluminium,p= 2700 kg/m3. C - 900

J/kgK, K =205 W/mK) (08 Marks) December 2010
14 What are biot and fouries number? Explain their physical significance.
(06 M)June 2012

15 Obtain an expression for instantaneous heat transfer and total heat transfer for
lumped heat analysis treatment heat conduction problems (08M) December 2010

16 A solid copper sphere of 10cm dia [density 8954 kg/m®, specific heat
383j/kg°C, thermal conductivity 366W/m?C] initially at a uniform temp
t1=250°C is suddenly impressed in a well stirred fluid which is maintained at a
uniform temperature ts=50°C, the heat transfer co-efficient between the soher and
the fluid is 200W/m? °C, determine the temperature of the copper block at 5
minutes after the immersion.

17 Consider a solid, with an uniform initial temperature, suddenly immersed in a
liquid. Derive the relavent governing differential equation, considering the system
as lumped. By solving the differential equation, obtain the expression for the
temperature variation with time. (10 mks) December 2010
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18 A somiiick AdtHplate (RUGEWIMKT CEMG KGR IR0 <

0=1.6x10°m?/s) is initially at 225°C. Suddenly both surfaces are exposed to a
fluid at 25°C, with a heat transfer co-efficient of 500 W/m?K. Calculate the centre
and the surface temperatures 2 minutes after the cooling begins using Heisler’s
charts. (10M)_December 2010

19. Explain the physical significance of Biot number and Fourier number.

10M.(Dec 2011

20. Obtain an expression for instantenious heat transfer and total heat transfer for
lumped heat analysis treatment of heat conduction problem. 10M.(Dec 2011)

21.A 15mm diameter mild steel sphere K=42W/mOC is exposed tocooling air
flow at 200Cresulting in the convective co efficient h=120 W/m20C.Determine
the following:i) Time required to cool the sphere from 5500C to 900C
if)Instanteneous heat transfer rate 2 minutes after the start of cooling. For mild

steel p =7850 kg/m3, Cp=475j/ Kg0C, 0=0.045m2/hr. . 10M (Dec 2011)
22.Define i) Biot number ii) Fourier number 10M (june/july 2011

23. Show that the temperature distribution under lumped analysis is given
by '_—’; =e — BiFo where TO is the initial temperature and ¥ is the surrounding
temperature. 10M (june/july 2011)

24. A long cylinder 12 cm in diameter and initially at 200C is placed in to furnace
at 8200 C with local heat transfer coefficient of 140 W/ m2K. Calculate the time
required for the axis temperature to reach 8000C. Also calculate the
corresponding temperature at radius of 5.4 cm at the time Take a=6.11x10-6
m2/s,K=21W/mK. 10M (june/july 2011)

25. Obtain an expression for instantaneous heat transfer and total heat transfer for
lumped heat analysis treatment heal conduction problems. (08 Marks) july 14
26.Explain physical significance of Biot and Fourier numbers. (06 Marks) july 14
27 A household electric Iron (p - 2700 kg/m\,, = 0.896 kJ/kg K and K 200W/m°C)
and weighs' 1.5 kg. The total area of iron is 0.06m2 and it is heated with 500W
heating element. Initially the iron is at 25°C (ambient Tempi). How long it takes
for the iron to reach 110°C.Take ha= 15W/m2K. (06 Marks) july 14

28. Explain physical significance of: (i) Biot number (ii) Fourier numbers.
(04M)june2015

29.A steel ball of 5 cm diameter at 4500C is suddenly placed in a controlled
environment of 1000C. Considering the following data, find the time required for
the ball to attain a temperature of 1500C. Cp = 450 J/kg-K, k = 35 W/ m-K, h =

10 W/m2K, ¥ = 8000 kg/ m3. (06 M)june2015
30.A long 15 cm diameter cylindrical shaft made of SS 314 (k =14.9 W/ m-K, p =

7900 kg/ m3) allowed to cool slowly in a chamber of 1500C with an average heat
transfer coefficient of 85 W/m2K. Determine: (i) Temperature of the centre of the
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tlme(m) Heat transfer/ unit Iength of shaft durlng this time perlod
(10M) june2015

UNIT -4

Concepts And Basic Relations In Boundary Layers: Flow over a body velocity
boundary layer; critical Reynolds number; general expressions for drag
coefficient and drag force; thermal boundary layer; general expression for local
heat transfer coefficient; Average heat transfer coefficient; Nusselt number. Flow
inside a duct- velocity boundary layer, hydrodynamic entrance length and hydro
dynamically developed flow; flow through tubes (internal flow discussion only).
Numericals based on empirical relation given in data handbook.

Free Or Natural Convection: Application of dimensional analysis for free
convection- physical significance of Grashoff number; use of correlations of free
convection in vertical, horizontal and inclined flat plates, vertical andhorizontal
cylinders and spheres, Numerical problems. 07 Hours

1.With sketches, explain the velocity boundary layer and thermal boundary layer
thickness for a flow over the flat plate. jun/jul 2013 (04M)

2)An approximate expression for the velocity profile for laminar boundary layer
flow along a flat plate is given by, u/u.=sin[ --] : Where the boundary layer

thickness © is given by, - =480 R_ " ' i)Develop an expression for the local drag

coefficient. ii) Develop an expression for the average drag coefficient over a
distance L from the leading edge of plate. jun/jul 2013 (08M

3 Calculate the rate of heat loss from the top and bottom of a flat 1 m square
horizontal restaurant grill heated to 227°C and kept in an stagnant ambient air

at 27°C. jun/jul 2013 (08M)

4. Define Hydrodynamic and thermal boundary layer in case of flow over a flat
plate. jun/jul 2013 (06M )

5 Anappropriate expression for temperature profile in thermal boundary layer is
given by: jun/jul 2013 (06M

6. A vertical pipe 15cm OD, 1m long has a surface temperature of 90°C, If the
surrounding air is at 30°C. What is the rate of heat loss by free convection?
jun/jul 2013 (06M )

7 The exact expression for local Nusselt Number for the laminar flow along a

P!u't’

surface is given N, =—-=0.332Pr3 Re,z Show that the average heat transfer
coefficient from x = 0 to x = L over the length ' L ' of the surface is given by 2h,
where hy is the local value atX=L 08 Marks) June-july 2009

8 A tube of 0.036m OD and 40cm length is maintained at a uniform temperature
of 100°C. It is exposed to air at a uniform temperature of 20°C. Determine the
rate of heat transfer from the surface of the tube when (i) the tube is vertical (ii)
the tube is horizontal. 12 Marks) June-july 2009
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(5 Marks) May/June 2010

10. Air at 20°C flows over both sides of a surface of a flat plate measuring
0.2mx0.2m. The drag force was 0.075 N. Determine the velocity gradient at the
surface if kinematic viscosity has a value of 15.06x10"* m2/s and density = 1.205
kg/m3. Also determine the drag coefficient, if the free stream velocity is 40 m/s.
(07 Marks) May/June 2010
11.A horizontal plate 1 mx0.8 m is kept in a water tank, with the top surface at
60°C providing heat to warm stagnant water at 20°C. Determine the value of
convection coefficient. Repeat the problem for heating on bottom surface.

(08 Marks) May/June 2010

12. what glo you mean by hydrodynamic and thermal boundary layer? How does

the ratio — vary with prandtl number? (06 Marks) December 2010

13. Using Buckingham's it-theorem, obtain the relationship between various non-
dimensionals numbers for free convection heat transfer.

(08 Marks) December 2010
14. Air at 20°C flows over a thin plate with a velocity of 3 m/sec. The plate is 2 m
long and 1 m wide. Estimate the boundary layer thickness at the trailing edge of
the plate and the total drag force experienced by the plate.
( 06 Marks) December 2010
15. With reference to fluid flow over a flat plate, discuss the concepts of velocity
boundary layer and thermal boundary layer, with necessary sketches.

(06 M)June 2012

16. Air at 27°C and atmosphere pressur flows over a flat plat at a speed of 2m/sec,
if the plate is maintained at 93°C calculate the heat transfer per unit width of the
plate, assuming the length of the plate along flow of air is 2 meters.

f 08 M)June 2012

17. A steam pipe 5 cms dia is lagged with insulating material of 2.5 cm thick, the
surface temperature is 80°C and emissivity of the insulating material surface is
0.93. find the total heat loss from 10 meter length of pipe considering the heat loss
by natural convection and radiation the temperature of the air surrounding the

pipe is 20°C. also find the overall heat transfer co-efficient and heat transfer co-

efficient of radiation (06 M)J(06 M)June 2012

18. What do you mean by hydrodynamic and thermal boundary layer ? 10M (Dec
2011)

19. Explain physical significance of ,i) Grashoff number ii) Prandtl number iii)
Nusselt number iv) Reynolds number 10M (Dec 2011)

20. A nuclear reactor with its core constructed of parallel vertical plates 2.2m high
and 1.4 m wide has been designed on free convection of heating of liquid
bismuth. The maximum temperature of plate surface limited to 9600c while the
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pOSSIb|e heat dissipation for both sides of each plate. For convective coeff|CIent
the appropriate correlation is Nu= 0.13(Gr.Pr)0.333, 10M (Dec 2011)

21.Using Buckingham theorem , obtain a relationship between Nu, Pr and Gr For
free convection heat transfer. . 10M (june/july 2011)

22.Explain the development if hydrodynamic boundary layer for flow over a flat

surface. 10M (june/july 2011)

23 .Considering the body of a man as a vertical cylinder of 300mm diameter and
170 cm height, calculate the heat generated by the body in one day . take the
body temperature as 360C and atmospheric temperature as 140C

10M (june/july 2011

24) Explain the significance of following non dimensional numbers (i) Prandtl

number. (ii) Grahoff number. (iii) Nusselt number. (06 Marks)june2015

25) A steam pipe 5 cm in diameter is lagged with insulating material of 2.5 cm
thick. The surface temperature is 800C and emissivity of the insulating material
surface is 0.93. Find the total heat loss from 10 m length of pipe considering the
heat loss by natural convection and radiation. The temperature of the air
surrounding the pipe is 200C. Also find the overall heat transfer coefficient.

(08 Marks) june2015

26) A hot plate 1 m 0.5 m at 1300C is kept vertically in still air at 200C. Find:
(i) Heat transfer co-efficient (ii) Heat lost to surroundings. (06 Marks) june2015

UNIT -5

Forced Convections: Applications of dimensional analysis for forced convection.
Physical significance of Reynolds, Prandtl, Nusselt and Stanton numbers. Use of
various correlations for hydro dynamically and thermally developed flows inside
a duct, use of correlations for flow over a flat plate, over a cylinder and sphere.
Numericalproblems. 06 Hours

1. Using Buckingham’s n-theorem, obtain the relationship between various non-
dimensional number for forced convection heat transfer.

jun/jul 2013 (10M

2. A nuclear reactor uses a heat exchanger consisting of 5 cm ID constant heat
flux tube, 305 kg/s mass flow rate of a liquid metal at 200°C is passed through
the tube having wall temperature of 230°C. Find the length of the tube required
for a 10°C rice in temperature of the fluid. Use the following properties of the
fluid: p = 707*10%kg/m3, u=8*10°m?/s, Cp=130j/kg-K, K=12W/m-K, Average

Nusselt number is given by Nu=4.82+0.0185(R.P ,>%%". jun/jul 2013 (10M)
3. Using dimensional analysis, obtain a relation between Ny, Ro, Pr  for forced
convection heat transfer. jun/jul 2013 (10M
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Determine the heat transfer from the surface of plate assuming plate is malntarned
at 90°C. Ny-= 0.664 RZ® Pro* for laminar = [0.036 RZ® 836]P 3%

/ jun/jul 2013 (10M )
5.Explain the physical significance of i) Prandtl Number ii) Reynold's Number iii)
Nusselt Number iv) Grashoff Number. (08 Marks June-july 2009

6 The surface temperature of a thin plate located parallel to air stream is 90°C.
The free stream velocity is 60m/s and the air temperature is 10°C. The plate is
60cmwide and 45cm long in the direction of air stream. Assuming that the
transitional Reynold's number is 4x105 determine i) The average heat transfer co-
efficient in laminar and turbulent regions ii) Rate of heat transfer for the entire
plate considering both the sides of the plate Given that the correlatrons for the

local Nusselt Number are 0.332Pr : Re . = for laminar flow and 0.028 Pr: Re, for
turbulent flow. (12 Marks) June-july 2009
7 Air at 20°C and 1 atm flows over a flat plate at 35 m/s. The plate is 75 cm long
and is maintained at 60°C. Assuming unit depth in the z-direction, calculate the
heat transfer from the plate. (08 Marks) May/June 2010
8. Air at 2 atm and 200°C is heated as it flows through a tube with a diameter of
25 mm at a velocity of 10 m/s. Calculate the heat transfer per unit length of tube if
a constant heat flux condition is maintained at the wall and the wall temperature is
20°C above the air temperature all along the length of the tube. How much would
the bulk temperature increase over a 3 m length of the tube? (12 Marks)

. May/June 2010
9 Water at 25°C flows through a tube of 50 mm diameter. Determine the flow rate
that will result in a Reynolds number of 1600. The tube is provided with a
nichrome heating element on its surface and receives a constant heat flux of 800
W/m length of the tube. Determine the average heat transfer coefficient between
the water and the tube wall, assuming fully developed conditions. Also determine
the length of the tube for the bulk temperature of water to rise from 25°C to 50°C.

(12 M) December 2010

10. Air stream at 27°C moving at 0.3 m/sec across 100 W incandescent bulb
glowing at 127°C. If the bulb is approximated by a 60 mm diameter sphere,
estimate the heat transfer rate and the percentage of power lost due to convection.
Use correlation Nu = 0.37 RZ5. (08 Marks)  December 2010

11 Air at 0°K and 20 m/s flows over a flat plate of length 1.5 m, that is maintained
at 50°C. Calculate the average heat transfer co-efficient over the region where
flow is laminar. Find the average heat transfer co-efficient and the heat loss for

the entire plate per unit width. (12 mks) December 2012

12 Air at -20°C and 30 m/s, flows over a sphere of diameter 25mm, which is
maintained at 80°C. calculate the heat loss from sphere._(8 mks) December 2012
13.With the help of dimensional analysis derive expression which relates
Reynoldsnumber, Nusselt number and prandtl number. 10M.(Dec 2011)
14. Air at standard conditions of 760 mm of hg at 200C flows over flat plateat 3
m/sec. The plate is 50 cms x 25 cms . Find the heat lost per hour if air flow is
parallel to 50 cms side of the plate. If 25 cms side is kept parallel to air flow ,
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10M (Dec 2011)

15.Define clearly and give expression for i) Reynolds number ii) Prandtl number

iii) Nusselt number iv) Stanton number. 10M (june/july 2011)
16 50 kg water per minute from 300C and 500C by passing through a pipe of 2
cm diameter. The pipe is heated by condensing the steam on its surface at 1000C.
Find the length of pipe required. Take for water at 900C, p =965 kg/m3,
K=0.585W/mK, Cp=4200 J/KgOC, y=0.045m2/hr. 10M (june/july 2011)
17.Air at temperature of 200C flows through rectangular duct with velocity of 10
m/s. The duct is 30 cm x 20 cm in size and air leaves at 340C . find the heat gain
by air when it is passed through 10 m long duct. . 10M (june/july 2011

18) For flow over flat plate, discuss concepts of velocity and thermal boundary
layer with sketches. (04 Marks)june2015

19) Air at a free stream temperature Too and velocity Uco flows over a flat plate
maintained at a constant temperature TW. Dimensions of the flat plate is 50 cm x
25 cm. Compare the heat transfer co-efficient when the flow direction is along 50
cm side and 25 cm side. Assume laminar flow over entire plate.

(06 Marks) june2015

20) Hot air at atmospheric pressure and 800C enters an 8 m long uninsulated
square duct of cross section 0.2m x 0.2 m that passes through the attic of a house
at a rate at 0.15 m3/s. The duct is observed to be nearly isothermal at 600C.
Determine the exit temperature of the air and the rate of heat loss from the duct to
the attic space. (10 Marks) june2015

UNIT -6

Heat Exchangers: Classification of heat exchangers; overall heat transfer
coefficient, fouling and fouling factor; LMTD, Effectiveness-NTU methods of
analysis of heat exchangers. Numerical problems. 06 Hours

1. Derive an expression for the LMTD of a parallel flow heat exchanger.

jun/jul 2013 (08M)

2. Define effectiveness and NTU of a heat exchanger , Give their equation.

jun/jul 2013 (04M

3 .A tubular heat exchanger consists of 200 tubes each 20 mm outer diameter and
5m length. Hot fluid flows inside the tube and cold fluid flow over it, but in
opposite direction to that of hot fluid. The overall heat transfer coefficient based
on OD is 320 W/m2-K, Determine the out let temperature of both fluid and total
heat transfer using the data given bellow: Tm = 120°C, Tci = 20°C, mn = 20 kg/s,
mc = 5 kg/s, Cpn = 2000 J/kg-K, Cpc = 4000 J/kg-K. jun/jul 2013 (08M)

4. Derive an expression for effectiveness of parallel flow heat exchanger.

jun/jul 2013 (08M
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of heat exchanger.
: jun/jul 2013 (02M)
6 Qil at 100°C (Cp=3.6 kj/kg K) flows at rate of 30000 kg/hr and enters a parallel
flow heat exchanger. Cooling water (Cp=4.62kj/kg K) enters heat exchanger at
10°C at the rate of 50000kg/hr. The heat transfer area is 10m? and u=
1000W/m?K. Calculate outlet temperature of oil and water.
jun/jul 2013 (10M )
7. A cross flow heat exchanger in which both fluids are unmixed is used to heat
water with an engine oil. Water enters at 30°C and leaves at 85°C at a rate of 1.5
ka/s, while the engine oil . with Cp= 2.3 kJ/kg °K enter at 120°C with a mass flow
rate of 3.5 kg/s. The heat transfer surface area is 30 m2 . Calculate the overall heat

transfer co-efficient by using LMTD method . (10M)June-july 2009
8. Derive an expression for LMTD of a parallel flow heat exchanger. State the
assumptions made. (08 Marks) May/June 2010

9. Water to water heat exchanger of a counter flow arrangement has heating
surface area of 2m2. Mass flow rates of hot and cold fluids are 2000 kg/hr and
1500 kg/hr respectively. Temperatures of hot and cold fluids at inlet are 85°C and
25°C respectively. Determine the amount of heat transferred from hot to cold
water and their temperatures at the exit if the overall heat transfer coefficient U =
1400 W/m2K. (12 .Marks) May/June 2010

10. Define effectiveness and NTU of a heat exchanger. Explain why minimum
heat capacity value is used in the definition of effectiveness for the maximum

possible rate of heat transfer. (04 Marks) December 2010
11. Derive an expression for LMTD in case of parallel flow heat exchanger
stating the assumptions made. (08 Marks) December 2010

12. A counter flow heat exchanger is employed to cool 0.55 kg/sec (Cp =
2.45kJ/kgK) of oil from 115°C to 40°C by the use of water. The inlet and outlet
temperature of cooling water are 15°C and 75°C respectively. The overall heat
transfer coefficient is expected to be 1450 W/m2°C. Using NTU method,
calculate the following: i) The mass flow rate of water. ii) The effectiveness of
heat exchanger .iii) The surface area required(08 Marks)

. December 2010

13. Derive an expression for LMTD for a parallel flow heat
exchanger.(10 Marks) 2009 June-july

14 Derive a expression for the logarithmic mean temperature difference (LMTD)
for a parallel flow heat exchanger. (12 mks) December 2012

15. A cross flow heat exchanger, with both fluids unmixed, has an area of 8.4m?2,
is used to heat air (Cp= 1005 J/kgk) with water (Cp= 4180 J/kgk). Air enters at
15°C, at a rate of 2 Kg/s. while water enters at 90°C at a rate of 0.25 Kg/s. The
overall heat transfer co-efficient is 250 W/m?k. calculate exit temperature of both
fluids and the heat transfer, wusing effectiveness ----NTU method.

(8 mks) December 2012

16. Derive an expression for LMTD for counter flow heat exchanger. State the
assumptions made. 10M.(Dec 2011)
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in a pipe and co centric with it. The external pipe is well insulated .the oil flows
through the tube at 0.05kg/sec (Cp =2KJ/kg0C) and cooling fluid flows in hte
annulus in opposite direction at the rate of 0.1 kg/sec (Cp =4KJ/kg0C). The oil
enters the cooler at 1800C and leaves at 800C while cooling liquid enters the
cooler at 300C.Calculate the length of the pipe required if heat transfer coefficient
from oil to tube surface is 1720 W/m20C and from metal surface to coolant is
3450 W/m20C. Neglect he resistance of tube wall. 10M (Dec 2011)

18. Give the classification of heat exchangers with relevant sketches. .
10M (june/july 2011
19. With proper assumptions derive an expression for LMTD for a parallel flow

heat exchanger. . 10M (june/july 2011)

20.A heat exchanger has an effectiveness of 0.5 when the flow is counter and the
thermal capacity of one fluid twice that of the other fluid. Calculate the
effectiveness of the exchanger if the direction of flow of one fluids is reversed
with the same mass flow rate. 10M (june/july 2011)
21) Derive an expression for LMTD for counter flow heat exchanger. State the

assumptions made.(10 M) june2015

22) 8000 kg/hr of air at 1050C is cooled by passing it through a counter flow heat
exchanger. Find the exit temperature of air if water enters at 150C and flows at a
rate of 7500 kg/hr. The heat exchanger has heat transfer area equal to 20 cm2 and
overall heat transfer co-efficient corresponding to this area is 145 W/m2-k . Take
Cp of air = 1 KJ/kg-k and that of water (Cpw) = 4.18 KJ/kg-K(10 M)june2015

UNIT - 7Condensation And Boiling: Types of condensation (discussion only)
Nusselt’s theory for laminar condensation on a vertical flat surface; use of
correlations for condensation on vertical flat surfaces, horizontal tube and
horizontal tube banks; Reynolds number for condensate flow; regimes of pool
boiling, pool boiling correlations. Numerical problems. Mass transfer definition
and terms used in mass transfer analysis, Ficks First law of diffusion (no
numericals). 07 Hours

1. With a neat sketch, discuss the different regimes of pool boiling.

jun/jul 2013 (06M

2. Distinguish between Film condensation and drop wise condensation.
jun/jul 2013 (06M)

3. Determine the average heat transfer coefficient and the total condensation
rate for air free saturated steam at 65°C condenses on the outer surface of a 2.5
cm OD, 3m long vertical tube maintained at a uniform temperature of 35°C by
the flow of cooling water through the tube. If the tube is made horizontal,
what will be the above values? Comment on results.

Jun/jul 2013 (08M)
4. With a neat sketch, explain the regions of pool boiling. (08M) Jun 2013
5. State and explain Fick’s law of diffusion. (04M) Jun 2013
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diameter 5cm and length 1.5m. If the surface is maintained 80°C, determined
the heat transfer rate and the mass of steam condensed per hour.

Jun/jul 2013 (08M)

7 Clearly explain the regions of pool boiling with a neat sketch. (06M) Jun 2009

8. Define i) Mass concentration, ii) Molar concentration (04M) Jun 2009

9. Air free saturated steam at a temperature of 65°C (p = 25.03kPa) condenses on

a vertical outer surface of a 3m long vertical tube maintained at a uniform

temperature of 35°C. Assuming film condensation, calculate the average heat

transfer co-efficient over the entire length of the surface. Calculate the average
heat transfer co-efficient and rate of condensate flow (taking the data same as for

a vertical tube) for a horizontal tube of 2.5cm outer diameter. (10M) Jun 2009

10.Distinguish between the nucleate boiling and film boiling. (06M) Jun 2010

11. State and explain the Fick's law of diffusion. (04 Marks) May/June 2010

12. A vertical plate 3()cmx30cm, is exposed to steam at atmospheric pressure.

The plate temperature is 98°C. Calculate the heat transfer and the mass of steam

condensed per hour. (10 Marks) May/June 2010

13. Explain :

i) Filmwise condensation and dropwise condensation.
if) Subcooled boiling and saturated boiling. (06 Marks) December 2010

14. A square array of 400 tubes 15 mm outer diameter is used to condense steam

at atmospheric pressure. The tube walls are maintained at 88°C by a coolant

flowing through the tubes. Calculate the amount of steam condensed per hour per

unit length of the tubes. (08 Marks) December 2012

15. Saturated steam at 65°C condenses on a vertical tube with an outer diameter

of 25mm, which is maintained at 35°C. Determine the length of tube needed, if

the condensate flow needed is 6x103kg/s. (10 mks) December 2012

17. Water at atmospheric pressure and saturation temperature is boiled in a
250mm diameter, polished stainless steel pan, which is maintained at 116°C.

calculate the heat flux and the evaporation rate. (10 mks) December 2012
18. State and explain Ficks law of diffusion. . 10M (Dec 2011)

19, Distinguish between the nucleate boiling and film boiling ._10M (Dec 2011)

20.A vertical tube of 60 mm outside diameter and 1.2m long is exposed to steam
at atmospheric pressure. The outer surface of the tube is maintained at a
temperature of 500C by circulating cold water through the tube. Calculate the
following: 1) The rate of heat transfer to the coolant ii) The rate of condensation

of steam. 10M.(Dec 2011)

21.With neat diagram explain the regimes of pool boiling. 10M (june 2011)
22.With proper notations and sketches define Ficks law of diffusion.

. 10M (june/july 2011)
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to saturated steam at 1000C(hfg= 2257kJ/kg). The fm is malntalned at a
temperature of 900C calculate,i) Thickness of film at bottom of fin ii) Average
heat transfer coefficient iii) Heat transfer rate after in corporating Mc Adams
correction, Take the following properties p =965.3 kg/m3, K=0.68W/mK,

Cp=4200 J/ KgOC, pu=3.153x10-4kg/ ms. . 10M (june/july 2011)
24) With a neat diagram, explain the typical boiling curve for water at 1 atm
pressure. (08 Marks)june2015
25) State and explain Flck’s law of diffusion. (04 Marks)june2015

26) A tube of 15 mm outside diameter and 1.5 m long is used for condensing
steam at 40 KPa. Calculate the average heat transfer coefficient when the tube is:
i) Horizontal ii) vertical and its surface temperature is mentioned at 50°C.

(08 Marks)june2015

UNIT -8

Radiation Heat Transfer: Thermal radiation; definitions of various terms used in
radiation heat transfer; Stefan-Boltzman law, Kirchoff’s law, Planck’s law and
Wein’s displacement law. Radiation heat exchange between two parallel infinite
black surfaces, between two parallel infinite gray surfaces; effect of radiation
shield; intensity of radiation and solid angle Lambert’s law; radiation heat
exchange between two finite surfacesconfiguration factor or view factor.
Numerical problems.
07 Hours

1. Explain i) Steam Boltzman law, ii) Kirchoff s law iii) Plank's law, iv) Wein's
displacement law .v) Radiation shield.

(10 Marks) June-july 2009

2 Two large parallel plates with € = 0.5 each, arc maintained at different
temperatures and are exchanging heat only by radiation. Two equally large
radiations shields with surface emissivity 0.05 are introduced in parallel to the
plates. Find the percentage reduction in net radiative heat transfer.

June-july 2009
3. With reference to thermal radiation, explain the following terms:

)] Black body and gray body ii) Specular and diffuse surface iii)
Radiosity and irradiation. (06 Marks) May/June 2012
4. Two parallel black plates 0.5mxIm are spaced 0.5m apart. One plate is
maintained at 1000°C and the other at 500°C. What is the net radiant heat
exchange between the two plates? (06 Marks) May/June 2010
For a black body enclosed in a hemispherical space show that emissive power
of the black body is n time the intensity of radiation. (08 Marks) Dec 2010
5. State and explain:
i) Kirchoff s law. ii) Planck's law. i) Wein's displacement law.
iv) Lambert's cosine law. 08 Marks) December 2010
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(04 Marks) December 2010

7. Two very large parallel planes, with emissivities 0.3 and 0.8 exchange heat.
Find the percentage reduction in heat transfer when a polished aluminium

radiation shield (€= 0.04) is placed between them. May/June 2010
8 Define i) Black body ii) Plank’s Law iii) Wein displacement law iv)
Lambert’s law June-july 2013

9. Prove that emissive power of a black body in a hemispeherical enclosure is
times the intensity of radiation. June-july 2013

10. Calculate net heat radiation (exchange) per m? for two large parallel plates
maintained at 800°C and 300°C. The emissivities of two pltes are 0.3 and 0.6

repectively. June-july 2013
11) State and prove the kirchoff,s law of radiation .

June-july 2013
12 With usual notations prove that the emissive power of a diffuse surface is
times its intensity. June-july 2013
13. Two large parallel plates of equal areas at temperature of 150°C and 40° C,
While their emissivity’s are 0.6 and 0.7 respectively. If a radiation shield of
emissivity 0.04 is insered in between the plates, Estimate the percentage reduction

in heat exchange by radiation. June-july 2013
14.State and prove kirchoff s law of radiation. (6 mks) December 2012

15. Two large parallel plates with emissivities 0.5 and 0.8 are maintained at 800K
and 600K respectively. A radiation shield having an emissivity of 0.1 on one side
and 0.05 on other side is placed in between. Calculate ehe heat transfer per unit
area with and without the radiation shield. (8 mks) December 2012

16. Determine the view factors from the base of a cube to each of its surfaces.

(6 mks)December 2012
17.Explain briefly the concept of a balck body. 10M.(Dec 2011)

18. State and explain,i) kirchoffs law ii) Plancks Law iii) Weins displacement law
iv) lamberts cosine law. 10M.(Dec 2011)

19. Calculate the net radiant heat exchange per unit area for two large parallel
plates at temperature of 4270C and 270C respectively. ¢ hot plate=0.9 . ¢
coldplate=0.6. if a polished aluminium shiekd is placed between them . find the
percentage reduction in heat transfer. . £ shield=0.0 10M (Dec 2011)

20.Clearly define: i) Black body ii) Plancks law iii) Weins displacement iv)
Lamberts law v) View factor vi) radiation shield. 10M (june/july 2011

21.1t is desired to calculate the net radiant heat exchange between the floor of a
furnace 4m x 2m and a side wall 3m x 2m . The emissivity of the floor material is
0.63 and that of the side wall material is 0.2 . if the temperature of the floor and
side wall are 6000C and 4000C respectively. calculate net heat exchange between

them. 10M (june/july 2011)
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radiation shield with one side polished and having emmisivity of 0.05 and the
other side unpolished with emmisivity of 0.4 is proposed to be used between them
which side of should face the hotter plane, if the temperature of the shield is to be

kept minimum? Justify your answer. 10M (june/july 2011)

23). Explain briefly concept of black body with an example. (02  Marks)june2015
24). State and explain: (i) Planck’s law (ii) Kirchoff’s law (iii) Wiens displacement
law. (iv) Lambert’s cosine law. (08 Marks)june2015

25). Two parallel plates, each of 4m? area, are large compared to a gap of 5 mm
separating them. One plate has a temperature of 800 K and surface emissivity of 0.6,
while the other has a temperature of 300 K and a surface emissivity of 0.9. Find the net
energy exchange by radiation between them. If a polished metal sheet of surface
emissivity 0.1 on both sides is now located centrally between the two plates, what will be
its steady state temperature? How the heat transfer would be altered? Neglect the
convection and edge effects if any. Comment upon the significance of this exercise.

(10 Marks)june2015
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Sixth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Heat Transfer

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

1 a.
b.
c.

2 a.
b.
C.

3 a
b.

4 ?a.
b.

5 a

2. Use of Heat transfer data hand book is permitted.

Module-1
Elaborate basic laws governing modes of heat transfer. (06 Marks)
Explain what do you mean by thermal contact resistance. (02 Marks)

The surface of a spherical container with 0.4 m outer diameter is at —195°C. Two layers of
insulation each of 2.5 c¢m thickness i1s added. The thermal conductivities of the materials are
0.004 and 0.03 W/mK. The contact resistances are each of S x 10 m*°*CW. The outside is
exposed to air at 30°C with a convection coefficient of 16 W/m°K. Determine the heat gain
and the temperatures at various surfaces and also the drops due to contact resistance.

(08 Marks)

OR
Explain the types of boundary conditions involved in heat transfer problems. (06 Marks)
Write down the general heat conduction equation in (1) cylindrical coordinate system
(11) spherical coordinate system. (02 Marks)

A composite slab is made of three layers 15 cm, 10 cm and 12 cm thickness. The first layer
is of material with K = 2.5 W/mK, and occupies 60% of area and the rest is of
K = 1.45 W/mK. The second layer is made of material 12.5 W/mK for 50% area and
remaining is of material with K = 18.5 W/mK. The third layer is of single material with
K =0.76 W/mK. The slab is exposed to warm air at 26°C and cold air at —20°¢c on the other
side. The convective coefficients are 15 and 20 W/m’K on the inside and outside
respectively. Determine heat flow and interface temperatures. (08 Marks)

Module-2
Derive the equation of temperature distribution for long fin with usual notations. (08 Marks)
Circumferential fins of constant thickness of | mm are fixed on a 50 mm pipe at a pitch of
9 mm. The fin length 1s 20 mm. The wall temperature 1s 130°C. The K = 210 W/mK. The

convective coefficient is 50 W/m’K. Determine heat flow and effectiveness. (08 Marks)
OR
Derive equation of temperature distribution using lumped parameter model. (08 Marks)

A concrete wall initially at 30°C is exposed to gases at 900°C with h = 85 W/m°K. The
thermal diffusivity is 4.92 x 107 m?%/s. the K of material is 1.28 W/mK. Determine the
temperature of the surface and temperatures at 1 cm depth and also 5 cm depth after 1 hr.

Also estimate the heat flow at the surface at the instant. (08 Marks)
Module-3

Derive solution to differential equation for steady two dimensional conduction with usual

notations. (08 Marks)
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A plate Im x 2m side has both its 2m sides and one 1m side at 100°C. The temperature

along the fourth side is given by T = 400sin (%) + 100 where x is in m from the corner and

t is in °C. Determine temperature taking Im on x direction and 2m on y direction at
following locations (i) (0.25, 0.5) (i) (0.25, 1) (iii) (0.5, 1.5) (iv) (0.5, 2.0) (08 Marks)

OR
Define and explain the following:
1) Black body 1) Shape factor
i1) Wein’s displacement law 1v) Kirchoff’s law (08 Marks)

Two large parallel planes are at 1000 K and 600 K. Determine the heat exchange per unit
area.

(1) If surfaces are black
(1))  If the hot one has an emissivity of 0.8 and cooler one 0.5

(iit) Ifa large plate is inserted between these two, having emissivity of 0.2. (08 Marks)
Module-4
Explain formation of hydrodynamic and thermal boundary layers. (08 Marks)

A flat heater of circular shape of 0.2 m dia with a heat generation of 1.2 KW/m? is kept in
still air at 20°C with heated surface facing downward and inclined at 15° to the horizontal.
Determine heat transfer coefficient. (08 Marks)

OR
Write the importance of the following:
(i) Grashoff number
(1) Prandtl number
(1) Reynolds number
(iv) Stanton number (08 Marks)
Nitrogen at —20°C gets heated as it flows through a pipe of 25 mm dia at a flow rate of
13.72 kg/hr at 1 atm pressure. Determine the value of pipe temperature at the exit where pipe
is heated with uniform heat flux of 500 W/m” and pipe is 4m long. Take Cp of nitrogen as

1030 J/kgK. v (08 Marks)
Module-5
Sketch and explain regimes of pool boiling. (08 Marks)

Water at atmospheric pressure is boiling on a brass surface heated from below. If the surface
is at 108°C, determine the heat flux and compare the same with critical heat flux. (08 Marks)

OR
Derive CMTD for parallel flow heat exchanger. (08 Marks)
In a shell and tube heat exchanger/condenser, the tube bank is 10 rows deep with ID of tube
20 mm and OD 25 mm. the tubes are arranged in square array of 50 mm pitch. Water flows
across the tubes with V = 0.5 m/s. Sea water flows inside with 1 m/s. The water is cooled
from 50°C to 30°C and sea water temperature changes from 15°C to 25°C. Assuming same
properties for both side water, determine overall heat transfer coefficient. The tubes are of
brass with K = 60.6 W/mK. Assume tube length of 4m. (08 Marks)

For More Question Papers Visit - www.pediawikiblog.com



For More Question Papers Visit - www.pediawikiblog.com 1SME63

Sixth Semester B.E. Degree Examination, Aug./Sept.2020
Heat Transfer

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

1 a
b.
2 a.
b.
C.
3 a
b.
C.
4 a.
b.

2. Use of Heat and Mass Transfer data handbook is permitted.

Module-1
Derive the 3-D heat conduction equation in Cartesian coordinate system for an isotropic
material. Also write special forms of 3-D heat conduction equation. (08 Marks)

A furnace wall is made up of three layers of thickness 250 mm, 100 mm, 150 mm with
thermal conductivities of 1.65, K, 9.2 W/m-K respectively. The inside 1s exposed to gases at
1250°C with convection coefficient of 25 W/m?*-K and outside surface is exposed to air at
25°C with convection coefficient of 12 W/mz-K, inside surface 1s maintained at 1100°C.
Determine:

(1)  The unknown thermal conductivity

(1) Overall heat transfer coefficient

(111) All surface temperatures. (08 Marks)
OR

Explain the modes of heat transfer with corresponding governing laws. (06 Marks)

Explain the three kinds of boundary conditions to solve conduction problems. (04 Marks)

A wall of steam boiler furnace is made of layers of fire clay of thickness 12.5 cm
(K; =0.28 + 0.00023T W/m°C) and red brick of 50 cm (K, = 0.7 W/m°C) where T 1s in °C.
The inside surface temperature of fire clay 1s 1100°C and outside brick wall temperature is
50°C. Calculate the amount of heat loss per unit area of the furnace wall and the temperature

at the interface. (06 Marks)
Module-2

What do you mean by critical thickness of insulation? Derive an expression for critical

thickness of insulation for cylinder. (05 Marks)

In a thermal conductivity measuring experiment two identical long rods are used. One rod is
made of aluminium (K = 200 W/m-K). The other rod is specimen. One end of both the rods
is fixed to a wall at 100°C, while the other end is suspended in air at 25°C. The steady
temperature at the same distance along the rods were measured and found to be 75°C on
aluminium and 60°C on specimen rod. Find thermal conductivity of the specimen. Assume

that the fin 1s insulated at the tip. (05 Marks)
e o o= oo -T '
Show that the temperature distribution under lumped analysis is given by, = T“° =g oM
where Tj 1s the initial temperature and T is the surrounding temperature. (06 Marks)
OR

What 1s the main purpose of fins? Define fin efficiency and fin effectiveness. (04 Marks)
What are Heisler charts? Explain their significance in solving transient conduction problems.

(04 Marks)
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A 12 mm diameter mild steel sphere at 540°C is exposed to cooling air flow at 27°C and
heat transfer coefficient of 114 W/m2-K. Find:

(1) The time required to cool the sphere from 540°C to 95°C

(1) Instantaneous heat transfer rate, two minutes after start of cooling

(1) Total heat transferred from the sphere during first two minutes.

Properties of mild steel are: p = 7850 kg/m’, C = 475 J/kg-K and o = 0.045 m*/hr.

(08 Marlks)

Module-3
Why numerical methods are preferred over analytical methods? List the numerical methods
which are used in solving heat conduction problems. (04 Marks)

The boundary temperatures of a thin plate are as shown in Fig.Q5(b). Determine the
temperature at the centre of the plate.

%‘7’

| 2e0d
b ii
% H=2m
< § -L
Hooc, = =X
!4"\'1:1:.9.\\'{"7.
Fig.Q5(b) (06 Marks)
Explain:
(1) Kirchhoft’s law
(1) Plank’s law
(1) Wien’s displacement law (06 Marks)
OR
How 1s Laplace equation for 2D heat conduction approximated to the finite difference
equations? (08 Marks)

Calculate the net radiant heat exchange per unit area for two large parallel plates at
temperature of 427°C and 27°C respectively. Take emissivity of hot plate and cold plates are
0.9 and 0.6 respectively. If a polished aluminium shield 1s placed between them, find
percentage reduction in the heat transfer. Take emissivity of shield as 0.4. (08 Marks)

Module-4

With the help of dimensional analysis obtain the fundamental relation between
dimensionless numbers required for

(1) Forced convection

(1) Natural convection. (10 Marks)
Water at a velocity of 1.5 m/s enters a 2 cm diameter heat exchanger tube at 40°C. The heat
exchanger tube wall 1s maintained at a temperature of 100°C. If the water is heated to a
temperature of 80°C in the heat exchanger tube, find the length of the exchanger tube
required. (06 Marks)

OR
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Define an explain the physical significance of the following dimensionless numbers:
(1)  Grashoff number

(1) Reynolds number (04 Marks)
For fluid flow over a flat plate, sketch (i) Velocity boundary layer (ii) Thermal boundary
layer. Clearly mention salient points on the figure. (04 Marks)

A tube 0f 0.036 m OD and 40 cm length 1s maintained at a uniform temperature of 100°C. It
is exposed to air at a uniform temperature of 20°C. Determine the rate of heat transfer from

the surface of the tube when (1) the tube 1s vertical (i1) the tube is horizontal. (08 Marks)
Module-5

What 1s the importance of NTU effectiveness method? Derive an expression for the
effectiveness of a parallel flow heat exchanger. (08 Marks)
Sketch pool boiling curve for water and explain the various regimes in boiling heat transfer.

(08 Marks)

OR

List the assumptions made in Nusselt’s theory of laminar film condensation on a plane
vertical surface. (04 Marks)

Saturated steam at 80°C condenses as a film on a vertical plate at a temperature of 70°C.
Calculate the average heat transfer coefficient and the rate of steam condensation per hour.
Assume that the latent heat of vaporization at 80°C as 2309 klJ/kg. (06 Marks)
An o1l cooler for a large diesel engine is to cool engine oil from 60 to 45°C using sea water
at an inlet temperature of 20°C with a temperature rise of 15°C. The design load
Q = 140 KW and the mean overall heat transfer coefficient based on the outer surface area
of the tubes is 70 W/m*°C. Calculate the heat transfer surface area for single pass counter
flow and parallel flow arrangement. (06 Marks)
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Sixth Semester B.E. Degree Examination, June/July 2019
Heat Transfer

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

1 a.
b
2 a
b.
3 a.
b.
4 a
b.

2. Use of heat transfer data hand book and steam tables are permifted.

Module-1
State the laws governing three basic modes of heat transfer. (06 Marks)
Derive the general three-dimensional conduction equation in Cartesian coordinates and state
the assumptions made. (10 Marks)
OR
Derive an expression for the temperature distribution through the plane wall with uniform
thermal conductivity. (06 Marks)

A metal [K =45 W/m°C] steam pipe of S cm inside diameter and 6.5 cm outside diameter is
lagged with 2.75 cm thickness of high temperature high insulation having thermal
conductivity 1.1 W/m°C. convective heat transfer coefficients on the inside and outside
surfaces are 4650 W/m'K and 11.5 W/m’K respectively. If the steam temperature is 200°¢
and the ambient temperature is 25°C. Calculate:

1) Heat loss per metre length of pipe

11) Temperature at the interfaces

1) Overall heat transfer coefficient to inside and outside surfaces. (10 Marks)

Module-2
Derive an expression for critical thickness of insulation for a cylinder. (06 Marks)
The handle of a ladle used for pouring molten metal at 327°C is 30 ¢m long and is made of
2.5 ecm * 1.5 em mild steel bar stock [K = 43 W/mK]. In order to reduce grip temperature, it
1s proposed to make a hallow handle of mild steel plate 0.15 c¢m thick to the same
rectangular shape. If the surface heat transfer coefficient is 14.5 W/m?K and the ambient
temperature is 27°C, estimate the reduction in the temperature of grip. Neglect the heat

transfer from mner surface of the hallow shape. (10 Marks)
OR

What is lumped system analysis? Derive the temperature variation using lumped parameter

analysis. (06 Marks)

An iron sphere of diameter 5 cm is mitially at a uniform temperature of 225°C. It is
suddenly exposed to an ambient at 25°C with convection coefficient of 500 W/m'K.
1) Calculate the centre temperature 2 minute after the start of exposure.

i) Calculate the temperature at a depth of 1 ¢cm from the surface after 2 minute of
exposure.

i) Calculate the energy removed from the sphere during this period.
Take thermo physical properties of iron sphere K = 60 W/mK, p = 7850 kg/m’,
C=460Jkg, a=16x 10" mYs. (10 Marks)
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Module-3
Explain the three types of boundary conditions are applied in finite difference
representations. (06 Marks)
Derive the relation between normal intensity and emissive power. (10 Marks)
OR

Explain:

1) Stefan Boltzman law

1) Kirchofl’s law

111) Planks law (06 Marks)
Two large parallel plates with e = 0.5 each, are maintained at different temperatures and are
exchanging heat only by radiation. Two equally large radiations shields with surface
emissivity 0.05 are introduced in parallel to the plates. Find the percentage reduction in net

radiative heat transfer. (10 Marks)
Module-4

Explain the physical sigmficance of:

(1} Prandtl number (11) Reynolds number  (11i) Nusselt number (06 Marks)

Alr at 1 atm pressure and temperature 25°C flowing with a velocity 50 m/s crosses an
industrial heater made of long solid rod of diameter 20 mm. The surface temperature of the
heater is 457°C. Determine the allowable electrical power density (W/m®) within the heater
per meter length. (10 Marks)

OR
A circular plate of 25 em diameter with both surfaces maintained at a uniform temperature
of 100°C 1s suspended horizontally in atmospheric air at 20°C. Determine the heat transfer

from the plate. (10 Marks)

Obtain the fundamental relationship between Nusselt, Prandtle and Reynolds number using

Buckingham’s m - theorem for forced convection heat transfer. (06 Marks)
Module-5

Derive an expression for LMTD for a parallel flow heat exchanger. (06 Marks)

A refnigerator 1s designed to cool 250 kg/hr of hot fluid of specific heat 3350 J/kg°C at
[20°C using a parallel arrangement 1000 kg/hr of cooling water is available for cooling
purposes at a temperature of 10°C. If the overall heat transfer coefficient is 1160 W/m?°C
and the surface area of the heat exchanger is 0.25 m”. Calculate the outlet temperature of the
cooled hquid and water and also the effectiveness of the heat exchanger and rate of heat
transfer. (10 Marks)

OR
Sketch and explain boiling curve. (06 Marks)
The outer surface of a vertical tube 80 mm in outer diameter and 1m long is exposed to
saturated steam at atmospheric pressure. The tube surface is maintained at 50°C by flow of
water through the tube. What 1s the rate ot heat transfer to coolant and what is the rate of
condensation of steam? (10 Marks)

For More Question Papers Visit - www.pediawikiblog.com
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Sixth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Heat Transfer

Time: 3 hrs. Max. Marks: 80

1 a.
b.
2 a
b.
3 a
b.
4 a
b.

Note: 1. Answer FIVE full questions, choosing one full question from each module.
2. Use of heat transfer data hand book and steam tables are permitted.

Module-1
Explain three modes of heat transfer with their basic laws. (06 Marks)
The inner wall of the furnace is made of fire brick of thickness 115 mm and the outer wall is
made of red brick of thickness 230 mm. The temperature of the inside furnace is 685°C and
the temperature of outside surface of red brick is 121°C under steady state condition to
reduce the heat loss a layer of Magnesia insulation of thickness 50 mm is added on the outer
surface of red brick after steady state condition is reached. The various temperature are
measured as flame side of furnace 712°C junction between the fire brick and red brick is
655°C, junction between the red brick and Magnesia is 490°C outer surface Magnesia
temperature is 77 °C. Calculate the heat loss in first and second cases and find the percentage
of heat loss reduction. Assume thermal conductivity of Magnesia is 0.085 W/m’C. (10 Marks)

OR
State the assumptions and derive general 3-dimensional heat conduction equation in
Cartesian co-ordinates. (08 Marks)
A hollow sphere is made up of steel having thermal conductivity of 45 W/m'C. It is heated
by means of a coil of resistance 100 € which carries a current of 5 amps. The coil is located
inside a hallow space at the centre. The outer surface area of sphere is 0.2 m?® and its mass 32
kg assuming density of the sphere material to be 8 gm/cc. Calculate the temperature

difference between the inner and outer surface. (08 Marks)
Module-2

Derive an expression for the temperature distribution and heat flow for a pinfin, when the tip

of the fin is insulated. (08 Marks)

A thin rod of copper K = 100 W/m'C, 12.5 mm in diameter spans between two parallel
plates 150 mm apart. Air flows over the rod providing a heat transfer co-efficient of
50 W/m* C. The surface temperature of the plate exceeds the air by 40°C. Determine (i) The
excess temperature at the centre of the rod over that of air and (i1) Heat lost from the rod in

watts. (08 Marks)
OR
Show that the temperature distribution under lumped analysis is given by,
T - Tac — e—BiFO
o T
Where T; = Initial temperature
T.. = Ambient temperature (08 Marks)

A 15 mm diameter mild steel sphere (K = 42 W/m'C) is exposed to coding air flow at 20°C
resulting in the convective co-efficient h = 120 W/m*'C. Determine the following:

§)) Time required to cool the sphere from 550°C to 90°C.

(i)  Instantaneous heat transfer rate for 2 mins after start of cooling.

(i1)  Total energy transferred from the sphere during first 2 mins.
Take for mild steel S = 7850 kg/m’, Cp = 475 J/kg'C, o = 0.045 m*/hr (08 Marks)

For More Question Papers Visit - www.pediawikiblog.com
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Module-3
Explain three types of boundary conditions applied in Finite difference representations.
(09 Marks)
Consider steady-state heat conduction in a square region of side 2b, in which energy is
generated at a constant rate of g w/m’. The boundary conditions for the problem are shown

in Fig. Q5 (b). Write the finite difference equations for nodes 1, 3 and 5 in this Fig. Q5 (b)

(07 Marks)
N Comvedom by
ab;%/
s | &
ﬂqﬂ_ I L4
AL . | Powscnibect
{
A ) 2 -
-1 L e ° b - Ta»‘
Im&ulmé( *
Fig. Q5 (b)
OR
State and explain : (1) Kirchoff’s law (i1) Plank’s law (11i) Wein’s displacement law
(iv) Lambert’s cosine law. (08 Marks)

Two large parallel plots with emissivity 0.5 each are maintained at different temperatures
and are exchanging heat only by radiation. Two equally large radiation shields with surface
emissivity 0.05 are introduced in parallel to the plates. Find the percentage reduction in net
radiative heat transfer. (08 Marks)

Meodule-4
With a diagram, explain velocity boundary layer and thermal boundary layer. (08 Marks)
Lubricating oil at a temperature of 60°C enters a 1 cm diameter tube with a velocity 3.5 m/s.
The tube surface is maintained at 30°C. Calculate the tube length required to cool the oil to
45°C. Assume that the oil has the following average properties for the temperature range of

this problem S = 865 kg/m’, K =0.14 W/m'K, Cp = 1.78 kJ/kgK and vy = 9x10~° m?/s.

(08 Marks)
OR

Explain the significance of, (1) Reynold’s number (i1) Prandtl number
(iii) Nusselt number (iv) Stanton number. (08 Marks)
Calculate the convection heat loss from a radiator 0.5 m wide and 1 m high maintained at a
temperature of 84°C in a room at 20°C. Treat the radiator as a vertical plate. (08 Marks)

Module-35

With assumptions, determine LMTD for counter flow heat exchanger. (08 Marks)

A parallel flow heat exchanger uses 1500 kg/hr of cold water entering at 25°C to cool
600 kg/hr of hot water entering at 70°C. The exit temperature on the hot side is required to
be 50°C. Neglecting the effects of fouling make calculations for the area of heat exchanger.
It may be assumed that the individual heat transform co-efficient on both sides are

1600 W/m’K. Use LMTD and NTU approaches. (08 Marks)
OR
With a neat sketch, explain the different regimes of pool boiling. (08 Marks)

A vertical square plate 300m x 300m is exposed to steam at atmospheric pressure. The plate

temperature is 98°C. Calculate the heat transfer and the mass of steam condensed per hour.
(08 Marks)

For More Question Papers Visit - www.pediawikiblog.com
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Sixth Semester B.E. Degree Exaimination, June/July 2018
Heat Transfer

Time: 3 hrs. Max. Marks: 80

[

Note: 1. Answer any FIVE full quesiions, choosing one full question from each module.

o

o

2. Use of Heat transfer data hand book, steam table are permitted.

Module-1
What do you mear by boundary condition of 1%, 2" and 3" kind? (06 Marks)
Explain briefly the mechanism of conduction, convection and radiation of heat transfer.
(06 Marks)

A mild sweel tank of wall thickness 20 mm is used to store water at 95°C. Thermal
conductivity of mild steel is 45 W/m °C, and the heat transfer coefficient inside and outside
the tank are 2850 W/m® °C and 10 W/m® °C respectively. If surrounding air temperature

20°C, calculate Rate of heat transfer per unit area of the tank. (04 Marks)
OR

Derive the general three dimensional heat conduction equation in Cartesian coordinate and

state the assumption made. (08 Marks)

The wall of a house in cold region consists of three layers, an outer brick work 15 ¢m thick,
the inner wooden panel 1.2 ecm thick, the intermediate layer is insulator of 7 cm thick. The
‘k” for brick and wood are 0.7 and 0.18 W/mK. The inside and outside temperature of wall
arc 21 and — 15°C. If insulation layer offer twice the thermal resistance of the brick wall,
calculate (i) heat loss per unit area (ii) *k™ of insulator., (08 Marks)

Module-2

Derive the expression for critical thickness of insulation for cylinder. (06 Marks)
Differentiate between effectiveness and efficiency of fins. (04 Marks)

A rod [k = 200 W/mK] 5 mm in diameter and 5 ¢m long has its one end maintained at
100°C. The surface of the rod is exposed to ambient air at 25°C with convection heat
transfer coefficient of 100 W/m°K. Assuming other end is insulated. Determine (i) the
temperature  of rod at 20 mm distance from the end at 100°C (ii) Heat dissipation rate from

the surface of rod (iii) Effectiveness. (06 Marks)
OR

Derive the expression for temperature variation and heat flow using Lumped Parameter

Analysis. (06 Marks)

Explain significance of Biot and Fourier number. (04 Marks)

The average heat transfer coefficient for flow of 100°C air over a flat plate is measured by
observing the terperature time history of a 3 ¢m thick copper slab exposed to 100°C air, in
one test run, the initial temperature of slab was 210°C and in 5 min the temperature is
decreased by 40°C. Calculate the heat coefficient for this case. Assume p = 9000 kg/m} :
C=0.38 kJ/kgK, K=370 W/mK. (06 Marks)
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Module-3

Explain formulation of differential equation 1-D steady heat conduction, (06 Marks)
Explain different solution method used in numcrical analysis of heat conduction. (06 Marks)
Explain applications and computation eiror of numerical analysis heat conduction. (04 Marks)

OR

Define (1) Blackbody (i1) Planks lav, (ii1) Wein displacement law  (iv) Lamberts law.

(06 Marks)
Prove that emissive power of the black body in hemispherical enclosures in 7w terms of
intensity of radiation. (06 Marks)
The temperature of black surface of 0.2 m” arca is 540°C. calculate (1) the total rate of
energy emission (i) the intensity of normal radiation (i) the wavelength of maximum
monochromatic emission power. (04 Marks)

Module-4
Explain with neat sketches (i) Velocity Boundary layer (ii) Thermal boundary layer.
(08 Marks;
Alr flows over a flat plate at 30°C. 0.4m wide and 0.75m long with a velocity of 20ny's,
Determine the heat transfer from the surface of plate assuming plate is maintained at $6°C.

Use Ny = 0.664 RL"R pro® for laminar
N = [0.036 R -0.836]Pr" ™ for trbulent. {68 Marks)
OR
Explain the physical significance of the following dimensionless number:
(1) Reynold’s number (11) Prandtl number (111) Nussclt nuimber
(1v) Stantor number. (06 Marks)

A stream pipe S cm in diameter is lagged with insulating material of 2.5 ¢m thick. The
surface temperature is 80°C and cmissivity of the insulating material surface is 0.93. Find
the total heat loss by natural convection and radiaticn. The temperature of the air
surrounding the pipe is 20°C. Also find the overall heat transfer coefficient. (10 Marks)

Module-3
Derive expression for LMTD for parallel flow heat exchanger and state the assumption
made. (08 Marks)
Water enters a counter flow heat exchanger at 15°C flowing at a rate of 1300 kg'h. It is
heated by oil [c, = 2000 J/kgK| flowing at the rate of 550 kg/h with an inlet temperature of
94°C for an arca | m” and overal! heat transfer coefficient of 1075 W/m” K. Determine the

total heat transfer and outlet temperature of water and oil. (08 Marks)
OR
Explain different regimes of pool boiling with neat sketches. (08 Marks)

Draw saturated streaim at a pressure of 2.0 bar condenses on the surface of vertical tube of
height I m. The tube surface is kept at 117°C. Estimate the thickness of the condensate film
and heat transfer coefficient at a distance of 0.2 m from the upper end of the tube. Assume
the condensaie film to be laminar. Also calculate the average heat transfer coefficient over
the entire iength of the tube. (08 Marks)

O

For More Question Papers Visit - www.pediawikiblog.com


http://www.pediawikiblog.com

SAMPLE COPY OF HAND
WRITTEN NOTES



P o . .-

MopuwuLE—5
b =

‘g . - [
:' AfrerT- 9 HEAT EX CHANGER
=t

1

Q
LRSS

Heold Ef&chaogmg oge “the device 1O tohich —THe

exchange ©Ff beat todces place bettoeer WO plueide Llow
’%‘aough heas G‘ZCl’)OOge‘T gfmwaﬂcouﬂg it Spevakiog
poolt  berooeen e, “The pluad Thich e cieved —the heod
¢ coowmn 05 Cold £(oid. cand  Ploid Twhich Lose TThe
bhead 8 Erote O Pot £luid - —+bHe "tem.‘l?c*b’qj—uﬂe o bot fluwid

% ofec"aeos‘pcé} fgoagm joLes+ toO ourier Taubeve O% —tem p e cduie a4 codcA

£ludd . ipcoeaseh L£oavd Tolexr o Qs 7o a heas e'chvcman | :
|

| Ea’g Al"a PTC,"’ ectecTS SLL!PQ:a }’)ewc?/S, ECOOO"TL'LSC_"Q'g
—_ ’ - )
boilers and condensers

To Todustoies heox C‘Xchongefas oS emg(_oyed 113 &0\918‘1

»o o plaot Such a9 chemicay plaok o 6it plook

Classificorion OF Heor Efxchooge‘l@'.
oF rlear B2 " d—

H eat Each cma ¢S

. Tadiwect contact gPe
Divect contack 'baga i

ey §
g e b e d

£ vop 0TaI™

‘ Codnk™ . &
Pavaired £towd £lo s CondenseTs




R o eyl g s gt grn R peniy’ of SRolads Bl

3> Poraptes flokd Heor E*:Lchang,z/r:

T
Ho#- To:
T fleed T T ) ‘
. Cod _ Tho
- Llaid -
_"F@'f- — /, 7 d _:TZO
R —_—— . f . Cold £lui
£luid —_— c
y S ST ~\\
L
A pPavatd fiow

. | bhecs Q‘zdvom%e:a- i5 One o which
both bot & Codd flaid Llowm io Game lwecHon —the Femperaivd

s Fainb auron d,&cz%fmro PO Powoltd £lote bear exchangsw
8 Ghowo 10 above f.,‘%m

2> Countews £lota Head e‘xcbao%w:

1
T
Hot+ > .
- > Tplasd T T Th
} c@t% ) 1 Tho
Fruid ) Teo
> >

N
?
L—>
To Couontes plotw beos exchanguy +tPe botr& cotd
£ ledd

distoi badion ot‘lqg-zrom fos a Countes £iota heat exchangs”
os Showo 0 Cujove.‘.~£f%Lu%

32> Cvo85 fFlow Heod Cfxchcmgcrrj_
,_.-————_——'—— —

o
Ui Ho{—F\u}O\ g _
Y = =
Iy 4 =5 &
=25
’ < EB
— > »* cotd £ tuid g%;s;\
_— > \PJ/ _— —> 22"%

A

To cv0ss plow bheas e%cbqogm e bot & Coxd Pluicls flow
powmal’ o each othor

Plots 10 Opposite diwvechon +v each Othes Theyempaas




b o Ry

> Evapowsators & C.c),n,du,jéw .

1

TITeo

b> Sbheu

4

T T A AR

a> Cooceotwic tube Heas E‘Xchan%e'asz

4: CoLp Flurp <— /

—t p—

—» HoT FLurp —

<«— CoLp FLuIp —3

PALASHURAM. A. KUTAKANAKERI
Assistant Professor '
Mechanical Department /

‘g T /F ’1‘ A ‘F—‘ 4
| ; T Condensing o
; Tt i + ero pavohdl Tcgﬁgsf&m] T
Thi
| Th [o]
| Tco
. < T > Teo
» o ct Cotd F((Aid'f"'"\ . _y
Femperranse gemains - ct
4 coagkant L. . -~
: L. — L—>
£ g o> Ewvopovaser b> condenser
N
A B 8]
-F = A_ CCOWdJ’—CDg ""o des:an‘ & C ! C,Ha\’) -

—+hls

; each COfa'?ﬂado %’fe foo Concentic Fudo es e wsed

i 8 Oe Of’ ~THe _ﬁ

% (leds . —the cizeck

| o™ QT _f|ova

T be
CLg Povalel o Counten £lory

E E 'P‘HO} .ﬁu.ia o

.'& +tuhe H?Q"’ E‘J‘ccboogm:

b

\eI Hot gluid oW

! Co\d '?""‘io\
0

To —Etis ‘f’?atr}e Ooe 0f fPlwid Plorg thopa

e‘ C[OE&Qd b\/ 8 & O%eb .ﬁ ﬁ(!ﬁ _,:&)<3"Z> ?} 8;) B L
£3 e

: < Compact Heat E‘Zchon&_m :

r
{ cotd Flurd oot

buodre of tubed

b
ese {——%QQO:F h@cd C(X(_J")Oﬂ—)?/w_% howe VW? LC\SLL%"L

Checa o
; A0S fuy ‘
Clea pew wun't olume OP heot €1C/h0061”

e

Ibe
Se % Speciad %Qe o) becy e‘XC\')Ovnge)‘a Tr Tthich

. —+He ‘empevadu
RENEN bas S L e Of One Of Phuid TeTANS conotant duse o
ase }
| p 5 - C Ooges & P e otuie OF pots pluid C")O\O&CJ),

5o mmoredhao
“Zoo ™M

—

2
et e S .

o

SR P 3R o L R ey



e i e i o ol oo s il il il B NS

R iy Rt gt etk o i con T Bl 0 ok

.

i

Heaod4 toanstes AOC«%‘?S gf Heaod E%chcm%aio'

4 4 é
Foo poedichkiog peofowmance of hbeas exchaoger 3478 5
peccesany Fotal heod —+toaosger TOAY Teaded idh
fovowing Gove’crniﬂoq poTamet gTS.
' 1> oveoau b

cod toansfer Coepicent CUL)
2y Torad Suwface CSea CAD!

3> Loq shean tempevatuwie difpeveoCe cLmip)
N

:
| 3 DAL :
Ageumiﬂg —t ot ——b%.va—e, 1S Do becr Loost o GuvTOU (7
& PE & IKE Cboog/ce wﬂegugjb(e.

E AN
Z e
{ of LMTD Z .58
2 i ivarons . s £ ]
Acsamphoo made 10 tlest o 2 e
( G B = AT = )
~v-"1> he Overal beatr twaosfer cocBpicent cuy 18 ‘%;ag:% ;
i ) . 3 .
LN LOTD "‘t’\%”?fou&houd‘ F)&CU' &qungw :3 ;'_" %
- e
27 [Fe @pecgic bear CCp) & vHass flow TS ot bote 2.
Pluwids OSe cooslkant
37 The Changes to PE & K E CO DleQCHid
I ~» Ewo ?luidg
B> be Iy eod @%Change “+cuces place On[a b exoee
s 1}. +
6> He ‘L—em’)Pe%’ajrum = both £luids Fem 0D consram
ove 8,7\/@0 co058 Sechon.
r(
> LTMTD |-:—Cif40‘f{‘:0""7 Pow Povalter-s FloW b eod eachoogt s

Tho

b T,

> [ L
AL S
(Teo) o

1 Con@?de"zf a pow

|

l

temperadure

a&,&e) £low hc:od— efxclocmgw @hose, -
v 1O OJOOVCP
diekTihw ron diog‘erom 15 Q% Sbown t 3’ ;



Pt ol ol P e e o ol L Lo £ o

L er z;')h = ™Ma8s Of bot Pl pev woit + e
Cpb =z Specitic becdt F bot £lwd

= e = Ta8S af cotd fluid Plow per wnif Fee
LAl
<
Zz: . & Cpec= 8Spedpc hewr of coad £tuad
x @ E “
E35 s oew tempeanmor hor £
= = o
. a a .
; €5 Tho = Owdter tempewaruae of botb flud

%S :
g ﬁ -5:, ' Ter = JToler +tempevostun gp Cold plwid
x B
“ =
= Tco = QWi+ tempevotwnr &F Cold £Lwd.
=

Lot CHh =

Co = mc: G | =@ — Heo capoapy marer cold fiwd.
Foomm tempeoatuse OL&Fobudion diag%om its clecr Thod

- C'rh:—r—c:ﬂ—@
r@o:

dex an edervent oF Prudd at+ o ciSFamce @Q hose
o .
rackoess i d‘l as @5OMD 1N Gbove _ﬁ/gu’&e . ~the 'L‘CmPQ'UOJ'UM

bot &y Cofd priid grdes of -this Sfoip

| o

CoOs

dippevence berween

is 8?\/60 by -

l = C'Tf—,_:l—c>/

pffﬁe‘acmﬁcu-?og cbove CpreSsion pcmh’oﬂg
1 de= dTh ~—cIT‘cJ”—@

ler cdl@ be smouw quam;ua

Of heou T oanSpevved 10 elemental

[ 53
e P T P o A P A o S ™ '.*f{'ii

Mp o cpﬂ__@ - Hear C@&d—ﬁa fgg}eoﬁ Pwohe{u}d}

—tickoess (cla) “f:%%oug,h GO Uemental e q (dAad —theo

' 4

-—

incTeege o Lengtn (HOT Fuan)

[_ Ve Sign —>» Tempes orute decaeassd Wi

+‘V€.3r"80,_) TP—W)PQ%W Tocoe 0ed It
incoease fn Leﬂg“h) C coLp FLuip)
Foom eqo (& We bave

A© = d7Tp — dTc
dced = —urdA-@ — A
Ch Cc




b alETh iV N o et sl it S Sl ket iy ol i et i N A il AT i 0y 5 5 3 i L i el s

i
e

- b |
R,

d©) = - (A O [ _J:)

: Ch Cec

|

| i

| :
| ' " ;
| i

| Iﬂ—}—eg?rcu-;ﬁg eg D @ bDetoeeo Liemits  OF 4o 80 toe ba
Bo |

do = —1 |_L+_t SRR \J
“ | ¥

9nO®p = —TL5 - A ’:_,f_;'
of Chr  Cc

PARASHURAM. A. KUTAKANAKERI
Assistant Professor
Mechanical Department

\s
J
@
|

<
G
»
N|-
J
3y
n —_
n

L)

®

| FTW PTIOO Cj_E)e, Oﬁ hew Qxchaogw

Q = b« Cpb CThi-Tro) = ™0c Cpc C Teo —Tci)

. ‘_/
(E:/ Ch CThi- Trho) — Cc CTCO~T07> "‘@

CQnSfde'a*708 18+ & 999 fewm Of equoton (@ e bave

Ch = Q J___
C-T—I:;I-Tho)

Céns‘ide%iog 1o & 39 +fewmw OF eqgo @ e have

S Ubshfute €90 &@ o eqn (@) we bave

[ g
o O | = A 1 + I
S o Q Q
C-rh.'-. —7770) CTco- STer)

. I —

00 Eﬁ.‘_] — LFA CThi-Tho) A CT@ “Tei)
‘ a8




B W N T R Y ey S ot a e Sl L foy e “Ee X
e S e
- g e T e o TR0 L Bl R el b kbl Ao r bt ol ol L L
i Lol s R el an o an B B b a nn B g o g m m gl
- > P T SN AENVF o ™

[ C lb./Tc:) - CTho’Tw?]

k[‘)?comro 6" j

”.‘C—a—m =}

““’Ea]

y

GC?Q Cam 0UGo tTirsen 10 the foum
- (@: LA _[LMTD_']J,___ @3

Tybewe | LDTD = O:—-0Qo @

Assistant Professor
Mechanical Department

PARASHURAM. A. KUTAKANAKERS

N

LMmMTD

A
Thi
‘ HoF $tuwid T | Too
H’O* out T
RTINS (Tho) ¢ |
Xl | = .
Q) Tl cotagtwd s cord glued | T
e a - |
CTcl) : i i
, | j L

Considex q Counter Llow becu Q%Chczr%?e{‘o/ b ose Femmpiatu
Als Foipuwdion df»og]if?fom as ghowo o Cloove ' '
, .

[ex TR = THASS oFf bot Ploudd ﬁ[d:w;ipwun:+-%ma

T™)

i

TMHass of Codld Lluwdd '};m it Hooe
Cph = Spedpic bect of bor Lluld
CPC = Specdgc beas of Cold .{alu}d

Th: = ITolu teswpevotuze OF bot £ ladd

Tho =z Owtied tempevcruae of ot Lelwid

/ ~:




Pl e i =

- Tci = T

RGeS

! e vl N T TN

Lolet +empesciusne ot CouLd f£luid -

O whlet +tem pevatune oOf Coad ﬁ(wd
et

Ch =

Cph |[—@

—> Hear Copadty oare of
bot ptuid

—_—

[ CC Z ™™McC. CPC

%\—J—@ > Hear Cowp acigy e of

Coud £iwid-
Foom +tempevaruqe S o b uon

B
m_nz]..,@
] Go = Tho -ch““@

CooS?de“o' )

diagftrorb Tk 15 cleaa

i

]<9:

4o A
an Q,lemeOF C+ F[wo\ Ou— Qa CUSFQGC@, X f%
Sbomn 70 ;i-{“%u%re e —-l:e,mpe’a'qjuﬁe Q{q:gmencc bU@eeﬂ

bor & Coid plcdd Side ot SF‘O‘rE =S %ver) b\f

{(9: *z—b_t] - -

DifpevenFate

Qbove ezpwession p oo aly

Ld@ = ot 'rc} —®

Ler d& be Smau q'uooa—ﬂa Of beatr +oanstusvred
Lo leweod (%) "tfﬁaroueh Co  elemendtad oea (d A) —FHweo

) de =— —Chr-d (T = —\fcc@l\"c): 15 «dA @7——

Foovo qu@ Tie bave

= cle = ATy —dTe

=

= -

=5 & de = —w.@dAd>e + v-3@A). 6

<< wn e

é% - Ch Ce

[ = Wi )

< 25

= S22 dé = —u3-dA) © 1 g

=g 2 Ch Ce

2T 3 .

v =

?t do = —1-da 1 - 1

= & Ch Cec @
Inl—e,g;raﬁﬂ& eqn (7)) buween the imis ©F 1o Oo
tde bhave

A
(oode = —ox [ |
— Ch Cc
Q3 S
{ D)



Foom poimciple OF beost

‘—jw//to%k by bot fluid =

Q. = ™b-Cph CThi—Tho)

Assistant Professor

HURAM. A. KUTAKANAKERI

o~

PARAS

4

Mechanical Department

e al S

oofeel - —u [ L 2] .5
O Ch Cc

t

s wana o m s L AR e s PR e S e L E L N SRR R R

eachongeﬂf

= Tc e CTco.Tc,:)ij

— Ce CTeco ~Tei) __—@

Aa = Ch (Thi-TpoD =
Coogfde‘vina 16F & ond pewm of QC/D@ the hove
Ch = & @
CThi-Tho) ‘\ .
- . hove
COnechQB\ing 49 & 329 teom OF cgo @ we hov
Cc=_9Q  |—@
C Teco -Tci)
Subshture €90 &@ 0 egn 8 e bawve
' -4+U A 1 _ 1
el el a =
C Thi~Thed C Tco-Tcid
L0 _—-—6——;——- = baAa C—f-h} —7770) — CTQO«TQ;)
o a Q
O [ @i - ua [ CTR-Tee)  — C'T’c_o—(_d)j
RN
H —_ Tho-Tc)
2o Y - UA EGTM—T(O) C o jn 7(08
Oo & A" Reo®?? &
- yex >
o T o] = wa Lo — o]
e ] =

...........................................

Heos %aimed b:{ cOm £lwd !

RPFETr 2

|2
1
S
£
i
o
2
5
b
fr
kS
[
=
g



o e b o T e g

ot Fin bata F LY u pd e of by

.é ;
: ol - |
- |
=T -

25 E ego (1z) coo olso be waitren 3

i < ,8 .AA,t

. Bis s 5 @

- EE A e vua LTSI

{ <:< = v--la "R

. =533 , .

| ZIBZES v - - .

“Y 5"‘2‘%‘-‘6:’) ,:\-{ beshe LD? D = [_9 « G D] \ %

| 52 == 06 O '

=3 Go

i £ |
=

‘1 S'CCuic‘)g QT FO&UO% o o Hear E%Chan@a'r‘; :

The Guoface of beat exchange” becomes TNOTE hec

>esistaok tyith SCouUlog 07 deposidt tuhich Qe poa ed due o
S

oppusiier 10 the plaicd | Chemical seackon beorween £luid &

w  vwusk Poomotion  erC . The Cfpeck or —tteese

 deposite Pelt °6 terms of I0Ccvetsed S wuvpace segistance
| Q-?@ecﬁ”g value 0f Oveaodk bheak +ranS e coeppiciente

TrRis eppect 1S fFakeo in o coogidesodion 10 C‘mal,ass"s
op heas @‘xobaﬂ%ﬁ@’ by ao addikonot —thevmmad Zesigfance.

cnown GS .&owog e @igrance C Re)

RQETQSQDHO% P o wling egichance QS5 C'R.p?)é’ CReo)

ot fomer & Ouwtes Suvfaces e Ovevau hewr ETacs o

COCiﬁfir’Cie(’}{’ 15 thus %?Ve_o b
0&‘\&“

= T B RtiT-P_'__CZ)Jx) ?fq.)imm—ri
i ‘ T 1< oo e ‘:;. -5;’

4 Rei+ [/ TINLO To\ (0O Reo o —17>}'
GG I (Fm

o

Eihere Uo= ONeT AU heot s oosfer coeffrcient
b osed o O Ly Suvfoce ot fFube

U= Oveorad heoxr EranSfor Coeﬂe«?—fofm’}’
bosed on (noay Suortace of —tebe




YEAR / SEMESTER i/ Vi

COURSE TITLE HEAT TRANSFER
COURSE CODE 15MEG3
ACADEMIC YEAR 2018-19

CO Attainment

KSINSTITUTE OF TECHNOLOGY

DEPARTMENT OF MECHANICAL ENGINEERING

Level Significance For Direct attainment , 50% of CIE and 50% of SEE marks are considered.

Level 3 60% and above students should have scored >= 60% of Total marks For indirect attainment, Course end survey is considered.

Level 2 55% to 59% of students should have scored >= 60% of Total marks CO attainment is 90%of direct attainment + 10% of Indirect atttainment.

Level 1 50% to 54% of students should have scored >= 60% of Total marks PO attainment = CO-PO mapping strength/3 * CO attainment .

15ME63
S, A1 Al IA2 A2 IA3 A3
USN Name of the Student SEE
No Cco1 CO2 COs3 CO4 CO5 Cco1 CO2 COs3 CO4 CO5 Cco1 CO2 COos3 CO4 CO5 Cco1 CO2 COos3 CO4 CO5 Co1 CO2 COos3 CO4 CO5 Co1 CO2 COs3 CO4 CO5
20 5 5 10 6 4 15 10 5 4 10 6 10 10 10 6 14 80

1 1KS16ME002 |ABHIJEETH.B.BHAT 15 4 5 10 6 4 10 8 4 4 10 6 0 0 6 14 51
2 1KS16ME004 |ABHILASH.S 17 4 5 10 6 4 12 10 0 4 10 6 0 0 6 14 54
3 1KS16ME006 |ABHISHEK PAREEK 19 5 3 10 6 4 8 5 4 10 6 9 10 10 6 14 30
4 1KS16ME007 |ABHISHEK RAJ- Got Eligible VP 8 2 3 10 6 4 4 4 0 4 10 6 7 3 6 14 15
5 1KS16ME008 |AMOGHA.M.KEKUDA 20 5 5 10 6 4 6 10 5 4 10 6 0 0 6 14 53
6 1KS16ME009 |ASHOK KUMAR KARMALI 12 5 5 10 6 4 9 10 0 4 10 6 0 0 6 14 41
7 1KS16ME010 |ASHWIN MAIYA.M 0 0 0 10 6 4 7 9 1 4 10 6 10 10 8 6 14 49
8 1KS16ME011 (BHARATHKUMAR.P 13 5 5 10 6 4 10 9 0 4 10 6 6 7 6 14 60
9 1KS16ME012 |BHARGAYV JOSHI 0 0 10 6 4 9 7 0 4 10 6 5 5 6 14 49
10 1KS16ME013 |BHUVAN BHARADWAJ.V.K 3 5 10 6 4 7 7 0 4 10 6 9 10 10 6 14 36
11 1KS16ME014 |CHANDAN KUMAR.N.P 17 5 5 10 6 4 11 7 5 4 10 6 10 10 10 6 14 59
12 1KS16MEO015 |[CHIRAG.B.P 10 5 3 10 6 4 7 5 4 10 6 8 6 14 40
13 1KS16ME016 |DEEPAK.R.GOWDA 10 5 5 10 6 4 9 0 4 10 6 0 6 14 39
14 1KS16ME019 |[HARISH HADIMANI 17 5 5 10 6 4 12 10 0 4 10 6 0 6 14 44
15 1KS16ME021 [HARSHA.S 8 3 5 10 6 4 0 0 0 4 10 6 9 6 14 45
16 1KS16ME022 [HARSHAVARDHAN.N 10 5 5 10 6 4 12 10 5 4 10 6 10 10 10 6 14 52
17 1KS16ME023 [HARSHITH.S 13 5 5 10 6 4 5 4 10 6 0 0 6 14 50
18 1KS16ME024 |HEMANTH.R 3 4 10 6 4 0 4 10 6 10 6 14 44
19 1KS16ME025 [HEMANTH KUMAR.D.L 3 5 10 6 4 5 0 4 10 6 10 10 6 14 43
20 1KS16ME026 |[HITESH.C.S 14 5 5 10 6 4 12 10 0 4 10 6 0 0 6 14 38
21 1KS16ME027 [IMRAN KHAN 14 5 5 10 6 4 9 0 4 10 6 0 0 6 14 58
22 1KS16ME028 [IRANNA CHANABASAPPA TELI 11 0 2 10 6 4 0 9 0 4 10 6 9 10 9 6 14 36
23 1KS16ME029 [JAGADISH.P.SHETTI 0 0 0 10 6 4 7 10 0 4 10 6 4 10 6 6 14 28
24 1KS16MEO030 [JAYANTH.P 10 5 5 10 6 4 0 0 0 4 10 6 5 5 6 14 50
25 1KS16ME031 |[JAYDEEP.B 10 5 5 10 6 4 9 10 0 4 10 6 0 0 6 14 34
26 1KS16ME032 [JUNAID KHAN 5 5 10 6 4 6 8 0 4 10 6 0 0 6 14 44
27 1KS16ME033 |KANISHKA.P.SHANKAR 5 5 10 6 4 6 10 0 4 10 6 9 10 6 14 28
28 1KS16ME035 |KAUSHIK.K.H 0 0 10 6 4 4 8 0 4 10 6 10 10 10 6 14 46
29 1KS16ME036 |KIRAN PRAKASH AKOLKAR 15 5 5 10 6 4 7 2 4 10 6 0 0 6 14 52
30 1KS16ME038 |M.VENKATESH KASHYAP 8 4 2 10 6 4 6 10 5 4 10 6 10 6 14 41
31 1KS16ME040 [(MADAN.S 10 3 5 10 6 4 6 5 4 10 6 10 10 10 6 14 50
32 1KS16ME044 |MANOJ.R 5 5 10 6 4 10 0 4 10 6 10 0 10 6 14 31
33 1KS16ME045 |MOHAMMED YASIR RIAZ 5 5 10 6 4 13 10 5 4 10 6 6 6 14 31
34 1KS16ME046 |[MOHAN KUMAR.N 11 3 5 10 6 4 0 0 0 4 10 6 7 6 14 32
35 1KS16ME047 [NAGARJUN.S 0 0 0 10 6 4 5 0 0 4 10 6 10 5 10 6 14 19
36 1KS16ME048 [NAGARJUN.S 12 5 5 10 6 4 3 7 0 4 10 6 5 5 9 6 14 53
37 1KS16ME049 [NAGESH.T.S 12 3 5 10 6 4 3 7 5 4 10 6 10 10 10 6 14 40
38 1KS16ME052 |NAVEEN DESHPANDE 0 0 10 6 4 9 5 0 4 10 6 10 10 10 6 14 30
39 1KS16MEO053 [NITHIN.N 0 0 10 6 4 6 5 0 4 10 6 10 10 10 6 14 31
40 1KS16ME054 |P.VIGNESH 17 5 5 10 6 4 14 10 5 4 10 6 0 0 6 14 54
41 1KS16ME055 [PAPPU KUMAR SINGH 8 0 10 6 4 9 10 2 4 10 6 0 0 6 14 36
42 1KS16ME056 [PAVAN KUMAR.L 0 5 10 6 4 3 10 0 4 10 6 0 5 6 14 35
43 1KS16MEO057 |PAVITHRA.B 7 3 5 10 6 4 16 38 4 10 6 5 10 5 6 14 55
44 1KS16ME058 [PECHU MUTHU.S 20 5 5 10 6 4 9 8 5 4 10 6 10 10 9 6 14 66
45 1KS16ME060 [PRAJWAL KRISHNA 0 0 10 6 4 5 3 4 10 6 8 0 5 6 14 31
46 1KS16ME061 |PRAKASH RAJU.S 0 0 10 6 4 5 5 0 4 10 6 10 10 10 6 14 28
47 1KS16ME062 (PRAMOD.R 0 0 0 10 6 4 10 9 5 4 10 6 5 8 8 6 14 49
48 1KS16ME063 [PRAMOD RAJ.K 15 3 5 10 6 4 13 10 5 4 10 6 0 0 0 6 14 57
49 1KS16ME064 |PRANAV.J.ATHREY 0 0 0 10 6 4 15 10 0 4 10 6 5 8 9 6 14 43
50 1KS16ME067 [RAJKUMAR.S.K 8 2 3 10 6 4 0 0 4 10 6 5 6 8 6 14 28
51 1KS16ME069 |RAMESH PAL.P 0 0 0 10 6 4 8 0 4 10 6 0 4 9 6 14 A
52 1KS16MEO070 |[RISHI.R.NAIK 5 0 5 10 6 4 2 10 0 4 10 6 5 9 5 6 14 41
53 1KS16MEO073 |[SAGAR.N 7 5 5 10 6 4 5 9 0 4 10 6 7 4 8 6 14 39




54 1KS16MEQ075 |SHAIK MOINUDDIN 19 5 5 10 6 4 12 1 4 10 6 10 10 10 6 14 43
55 1KS16MEO76 |SHARATH.S.YADAV 6 3 5 10 6 4 11 0 4 10 6 0 6 14 28
56 1KS16MEO081 [SHIVARAJ.N.S 8 2 5 10 6 4 7 0 4 10 6 0 6 14 50
57 1KS16ME082 [SHIVASHANKAR.B.M 0 0 0 10 6 4 11 10 5 4 10 6 10 10 10 6 14 56
58 1KS16ME083 |[SIRISH GOVARDHAN 8 5 2 10 6 4 4 10 0 4 10 6 5 10 9 6 14 35
59 1KS16ME084 [SOWJANYA.D 9 5 3 10 6 4 10 0 4 10 6 8 7 6 14 35
60 1KS16ME085 [(SREEKARA.K.B 15 4 2 10 6 4 11 10 0 4 10 6 0 0 6 14 45
61 1KS16ME086 [(SUDARSHAN.T 15 0 2 10 6 4 8 10 0 4 10 6 10 2 6 14 56
62 1KS16MEO087 (SUDHARSHAN.M.D 10 5 2 10 6 4 3 5 0 4 10 6 5 10 8 6 14 50
63 1KS16MEO089 [SUMESH.R 5 5 10 6 4 7 0 4 10 6 10 2 6 14 29
64 1KS16ME090 [SUPREETH.K.R 3 0 10 6 4 0 0 0 4 10 6 10 5 6 14 44
65 1KS16ME093 [VARUN.C 0 0 10 6 4 9 10 5 4 10 6 10 8 10 6 14 38
66 1KS16ME094 [VASANTH KUMAR.S 11 5 3 10 6 4 3 5 0 4 10 6 8 10 8 6 14 52
67 1KS16ME095 [VIJAYA KUMAR.M.S 15 5 5 10 6 4 10 9 0 4 10 6 0 0 0 6 14 41
68 1KS16ME096 |VIJAYKUMARNAIK.T.C 9 5 2 10 6 4 7 8 0 4 10 6 6 5 9 6 14 38
69 1KS16ME097 ([VINAY.B.V 0 0 0 10 6 4 10 5 0 4 10 6 3 0 5 6 14 44
70 1KS16ME098 ([VINAY.V.P 5 0 3 10 6 4 0 5 0 4 10 6 5 9 5 6 14 28
71 1KS16MEQ099 ([VINITH.P 6 2 2 10 6 4 4 0 4 10 6 9 5 4 6 14 43
72 1KS16ME100 |[VITHAN.T.R 0 0 0 10 6 4 3 0 4 10 6 7 9 9 6 14 51
73 1KS17ME401 [ARUNKUMAR.E 5 5 5 10 6 4 10 10 0 4 10 6 1 0 0 6 14 47
74 1KS17ME402 [ARUN KUMAR.R 0 0 0 10 6 4 14 8 0 4 10 6 0 5 4 6 14 A
75 1KS17ME404 |CHETHAN.C.R 10 2 2 10 6 4 5 10 0 4 10 6 0 0 0 6 14 36
76 1KS17ME405 |DARSHAN.H.R 10 ) 2 10 6 4 14 10 0 4 10 6 0 0 0 6 14 30
77 1KS17ME406 |(DEEPAK.E 0 0 0 10 6 4 10 10 0 4 10 6 10 10 10 6 14 52
78 1KS17ME407 [DEVIPRASAD.M 3 1 10 6 4 0 0 4 10 6 9 5 9 6 14 32
79 1KS17ME408 |(GUHAN BHASKAR 3 0 10 6 4 10 0 4 10 6 8 6 2 6 14 32
80 1KS17ME409 |GURUPRASAD.T.M 3 2 10 6 4 11 10 0 4 10 6 0 0 0 6 14 28
81 1KS17ME410 |GURUSWAMY .H 10 3 0 10 6 4 0 0 0 4 10 6 9 9 10 6 14 33
82 1KS17ME411 |JEEVAN ABHISHEK 11 5 3 10 6 4 13 9 0 4 10 6 0 0 0 6 14 30
83 1KS17ME412 |KANTHARAJU.K.N 5 2 10 6 4 10 10 0 4 10 6 0 0 0 6 14 38
84 1KS17ME413 |KIRAN.S 5 5 0 10 6 4 10 9 0 4 10 6 6 0 9 6 14 53
85 1KS17ME415 |LOHITH.R 10 5 4 10 6 4 15 10 0 4 10 6 9 8 8 6 14 34
86 1KS17ME416 |MAHADEVA RAJU.H.E 8 5 3 10 6 4 15 6 0 4 10 6 0 0 0 6 14 20
87 1KS17ME417 |MAHESH.D 15 5 2 10 6 4 10 10 0 4 10 6 0 0 0 6 14 33
88 1KS17ME418 [MANISH.N.D 10 5 2 10 6 4 0 0 4 10 6 10 10 10 6 14 32
89 1KS17ME419 |MITHUN.S 10 5 0 10 6 4 0 0 4 10 6 10 10 10 6 14 28
90 1KS17ME420 |[MOHAN KUMAR.C 10 5 2 10 6 4 0 0 0 4 10 6 10 10 10 6 14 41
91 1KS17ME421 [MOHAN KUMAR.K 5 3 0 10 6 4 10 9 0 4 10 6 10 10 6 14 32
92 1KS17ME422 [NAGESH.S 7 3 0 10 6 4 2 4 0 4 10 6 4 9 6 14 32
93 1KS17ME423 [NIKHIL GOWDA.N.S 8 3 0 10 6 4 5 7 0 4 10 6 8 8 6 14 45
94 1KS17ME425 |[PRATAP.L 0 0 0 10 6 4 5 10 0 4 10 6 5 0 10 6 14 15
95 1KS17ME426 |(PRATHEEK.P 4 0 0 10 6 4 5 7 0 4 10 6 5 3 10 6 14 38
96 1KS17ME430 |RAKESH.B.R 0 0 0 10 6 4 5 10 0 4 10 6 10 4 6 6 14 39
97 1KS17ME431 |RAKSHITH.L 0 0 0 10 6 4 4 9 0 4 10 6 10 5 10 6 14 37
98 1KS17ME432 |RAVI.K.R 0 0 0 10 6 4 3 0 4 10 6 5 10 10 6 14 14
99 1KS17ME434 |SHASHANK.Y.K 7 1 2 10 6 4 5 3 0 4 10 6 4 8 6 14 34
100 1KS17ME435 |SHASHIKUMAR.C.R 0 0 0 10 6 4 12 10 5 4 10 6 10 9 10 6 14 45
101 1KS17ME437 [SRINIVASA.B.V 0 0 0 10 6 4 0 4 10 6 10 9 4 6 14 32
102 1KS17ME439 |SURABHI.N 10 2 2 10 6 4 0 0 4 10 6 3 5 10 6 14 28
103 1KS17ME440 [SUSHMA.Y.S 15 5 4 10 6 4 10 0 4 10 6 0 0 0 6 14 40
104 1KS17ME441 |TEJAS.P.N 0 0 0 10 6 4 10 10 0 4 10 6 9 0 5 6 14 33
105 1KS17ME442 [THRIVENI.M 20 5 4 10 6 4 15 10 0 4 10 6 0 0 0 6 14 51
106 1KS17ME444 |VINAY.S 10 5 4 10 6 4 3 9 0 4 10 6 7 6 0 6 14 45
60% of Maximum marks (X) 12 03 00 03 00 06 04 00 02 00 00 09 06 00 03 00 02 06 00 04 00 00 06 06 06 00 00 00 04 08 48
No. of students above X 24 68 00 53 00 106 106 00 106 00 00 45 77 00 19 00 106 106 00 106 00 00 55 54 53 00 00 00 106 106 27

Total number of students () 106 106 00 106 00 106 106 00 106 00 00 106 106 00 105 00 106 106 00 106 00 00 106 106 106 00 00 00 106 106 104

CO Percentage 22.64 64.15 #DIV/0! 50.00 #DIV/0! 100.00 100.00 #DIV/0! 100.00 #DIV/0! #DIV/0! 42.45 72.64 #DIV/0! 18.10 #DIV/0! 100.00 100.00 #DIV/0! 100.00 #DIV/0! #DIV/0! 51.89 50.94 50.00 #DIV/O! #DIV/O! #DIV/O! 100.00 100.00 25.96

Co1 CcOo2 CO3 CO4 CO5 Co1 CcOo2 (O{OX] CO4 CO5 Co1 COo2 CO3 CO4 CO5 Co1 CO2 CO3 CO4 CO5 Co1 CcOo2 CO83 CO4 CO5 Co1 COo2 CO3 CO4 CO5 SEE
LEVEL 0 3 #DIV/0! 1 #DIV/0! 3 3 #DIV/0! 3 #DIV/0! #DIV/0! 0 3 #DIV/0! 0 #DIV/0! 3 3 #DIV/0! 3 #DIV/0! #DIV/0! 1 1 1 #DIV/O! #DIV/O! #DIV/O! 3 3 0




CO Attainment CO Attainment
DIRECT COURSE 035
(6{0) CIE SEE ATTAINMEN Level EXIT LEVEL | ATTAINMENT 0.3 0.3 0.3 0.3 0.3 IAL Al 1A2 A2 IA3 A3 AVG
T SURVEY 0.3
co1 71.23 25.96 48.60 0.00 60.00 3.00 0.3 0.25 co1 22.64 100.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 71.23
Cco2 65.57 25.96 45.77 0.00 60.00 3.00 0.3 02 Cc0o2 64.15 100.00 42.45 100.00 #DIV/0! #DIV/0! 65.57
co3 73.58 25.96 49.77 0.00 60.00 3.00 0.3 Cco3 #DIV/0! #DIV/0! 72.64 100.00 51.89 #DIV/0! 73.58
Cco4 69.80 25.96 47.88 0.00 60.00 3.00 0.3 0-15 CO4 50.00 100.00 #DIV/0! #DIV/0! 50.94 100.00 69.80
CO5 68.81 25.96 47.39 0.00 60.00 3.00 0.3 0.1 CO5 #DIV/0! #DIV/0! 18.10 100.00 50.00 100.00 68.81
AVERAGE 0.30 0.05
0
COo1 Co2 Co3 Co4 CO5
Co-Po Mapping Table
co's PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PS01 PSO2
CO1 3 3 2 2 1 2 1 2 1 2 _ 2 3 2
CO2 3 3 2 2 1 2 1 2 1 2 _ 2 3 2
CO3 3 3 2 2 1 2 1 2 1 2 _ 2 3 2
CO4 3 3 2 2 1 2 1 2 1 2 _ 2 3 2
CO5 3 3 2 2 1 2 1 2 1 2 _ 2 3 2
AVG 3.00 3.00 2.00 2.00 1.00 2.00 1.00 2.00 1.00 2.00 _ 2.00 3.00 2.00
PO ATTAINMENT TABLE
CO'S CO Attainment in % CO RESULT PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PS02
CO1 0.30 N 0.30 0.30 0.20 0.20 0.10 0.20 0.10 0.20 0.10 0.20 _ 0.20 0.30 0.20
CO2 0.30 N 0.30 0.30 0.20 0.20 0.10 0.20 0.10 0.20 0.10 0.20 _ 0.20 0.30 0.20
CO3 0.30 N 0.30 0.30 0.20 0.20 0.10 0.20 0.10 0.20 0.10 0.20 _ 0.20 0.30 0.20
CcO4 0.30 N 0.30 0.30 0.20 0.20 0.10 0.20 0.10 0.20 0.10 0.20 _ 0.20 0.30 0.20
CO5 0.30 N 0.30 0.30 0.20 0.20 0.10 0.20 0.10 0.20 0.10 0.20 _ 0.20 0.30 0.20
Average 0.30 0.30 0.20 0.20 0.10 0.20 0.10 0.20 0.10 0.20 _ 0.20 0.30 0.20
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