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' lntér_n;chﬁ_t-Q-uéstiop Eapé;’w

' Name of the staff/s: CHANDRIKA M B

Date: 06/08/2021 Signature: __C_ﬂ" of Poclals

_Reviewer’s Signature: [

—eee

S.J.C. Institute of Technology
Department of Aeronautical Engineering
Test: 111
Semester: VI
Subject Name & Code: GAS TURBINE TECHNOLOGY (18AE644)

Instructions
Date : 06-08-2021 Duration: 90 Minutes Max Marks: 50
. NOTE: 1.Answer all five main questions, choosing one full question from each main

2. Missing data if any, can be suitably assumed

Question Marks | CO Levels
Number
1 Explain compressor map for testing and performance 10 CO3 L-3
evaluation i
OR
5 Explam_ turbine map for testing and performance 10 CO3 L-3
evaluation
—— - e =
3 Briefly explain RAM pressure recovery of inlets 10 CO3 L-2
OR
S - : - T e =
. 4 Briefly explain effect of inlet distortion in aircraft 10 CO3 L-2
: ; e e ~
5 With a neat sketch explain altitude test facility 10 CO4 i
OR
6 Bm?ﬂ) explain flying test bed used in testing of 10 CO4 L-2
engines
; Explain preliminary flight rating test & qualification test 10 Co4 -3
OR
8 Explain acceptance test reliability test 10 CO4 [
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Write a short note on
9 1.0pen air test bed 10 CO4 L-2
i1.Ground testing of engine installed in aircrafts
OR
10 .Wnlc a short note on e 10 04 L-2
i.Jet thrust measurement in flight
11.CUSUM plat

COURSE OUTCOMES:

On successful completion of this course, students should be able to

COl

Describe the types, applications, materials & Manufacturing Techniques and Parts used
in various Gas Turbine engines.(L.2)

co2

engines.(L3)

CO3

Evaluate the Testing and Performance parameters of different Components

Apply the principles of gas turbine technology to evaluate the performance of j .
used in Gas turbine Engine.(1.3) /

CO4

COs5

Develop skills in doing Literature survey, Presentation and Report preparation for a

Describe different types Engine Testing’s used in Gas Turbine Engines .(L2) j
given case study related to Gas turbine engines.(L.4) I
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[ Internal Test Question paper

K Name of the staff/s: CHANDRIKA M B

Date: 26/06/2021 Signature: Q;_ﬁuvj_}f‘“ Boe [G |2/

e Reviewer’s Signature: | |

S.J.C. Institute of Technology
Department of Aeronautical Engineering
Test: 11
Semester: VI
Subject Name & Code: GAS TURBINE TECHNOLOGY (18AE644)

Instructions
Date : 29-06-2021 Duration: 90 Minutes Max Marks: 50
. NOTE: 1.Answer all five main questions, choosing one full question from each main

2. Missing data if any, can be suitably assumed

Question Marks | CO Levels
Number
What is FADEC system? Explain FADEC interaction 10 Col L-2
with engine
| OR
Explain the typical oil systems and their components L2
2 : : : 10 COl1
used in gas turbine Engines
| Explain the typical Fuel systems and their components 10 Co1 L-2
used in gas turbine Engines
[ OR
What are the different types of starting systems used in L-2
4 : ; : 10 COl
' gas turbine engine and explain each
5 With a neat sketch explain the transient performance of 10 o2 L-2
a Aero gas turbine engine 3
OR
6 Explain the thrust engine start envelope oru starting 10 CO2 L-2
process
Define Surge margin and explain Surge margin required L-2
7 : 10 CO2
and Surge margin stack up.
OR
8 Define windmilling and describe the process of 10 CO2 L-2
windmill in a Turbojet engine
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What are the different design point performance

9 parameters used in gas turbine engines and Explain any 10 CO2 %
two of them
OR
10 Briefly explain the engine performance monitoring 10 COD L-2
process

COURSE OUTCOMES:

On successful completion of this course, students should be able to

COl Describe the types, applications, materials & Manufacturing Techniques and Parts used
in various Gas Turbine engines.(L2) ; ,

CO2 Apply the principles of gas turbine technology to evaluate the performance of
engines.(L3) i

CO3 Evaluate the Testing and Performance parameters of different Components
used in Gas turbine Engine.(L3)

iy Describe different types Engine Testing’s used in Gas Turbine Engines .(L2)

COS5 Develop skills in doing Literature survey, Presentation and Report preparation for a

given case study related to Gas turbine engines.(LL.4)
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 Name of the staff/s: CHANDRIKA M B
| -1
| Date: 26/05/2021 Signature: /Jd‘-fi{- m82¢ {S !2 /

| Reviewer’s Signature: |

S.J.C. Institute of Technology
Department of Aeronautical Engineering
Test: 1
Semester: VI
Subject Name & Code: GAS TURBINE TECHNOLOGY (18AE644)
Instructions
Date : 28-05-2021 Duration: 90 Minutes Max Marks: 50

NOTE: 1.Answer all five main questions, choosing one full question from each main

2. Missing data if any, can be suitably assumed

Question Marks | CO Levels
Number

Briefly explain the working of turbojet engine and also [
| mention the characteristics and advantages and 10 COl -

disadvantages.

OR
Draw a neat sketch of a turboprop engine and mark the
. " ; e 3,

2 salient parts and explain its working principle along 10 COl 0

with advantages and disadvantages.

Explain the following

: L-2
3 i. thrust reversal method 10 Col

ii. thrust augmentation

OR

Explain the following

1.sound separation techniques in Aircraft engine L2
4 10 COl

ii.convergent divergent nozzle
5 tList different types of Compressors and explain any one 10 COl L-2

Ype.
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OR
What are the different types of burners used in gas
turbine engines explain with sketches? Also mention the 10 COl L-2
~“merits and demerits of cach
What are the characteristics that must be considered in 10 COl } o3
selection of any metal used in gas turbines?

OR

O

| Write a short note on following
1. Thermal shock resistance 10 CO1
ii. High temperature strength

ii1. Resistance to corrosion and oxidation

8

Write in detail about the heat range of metals for Aero 10 CO1 L-2

engine applications

Q

OR

10

Write a short note on ceramics and composite materials 10 COl
in gas turbine applications.

COURSE OUTCOMES:

On successful completion of this course, students should be able to

Describe the types, applications, materials & Manufacturing Techniques and Parts used in

COl
various Gas Turbine engines.(L2)
COZ  |Apply the principles of gas turbine technology to evaluate the performance of engines.(L3)
CO3  |Evaluate the Testing and Performance parameters of different Components r
used in Gas turbine Engine.(L3)
i Describe different types Engine Testing’s used in Gas Turbine Engines .(L2)
COS  Develop skills in doing Literature survey, Presentation and Report preparation for a J

given case study related to Gas turbine engines.(L4)
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Tutorial
I'l Jai Sri Gurudev |
Sri Adlchunchanaglri Shikshana Trust ®
SICINSTITUTE OF TECHNOLOGY
Estd: 1986 Chickballapur — 562 101
Department of Aeronautical Engineering
TUTORIAL-3
LUBJECT TITLE f GAS TURBINE 'I'E('rll;'_-(-)L()_(.T\i' R
IiUBJECT TYPE T ELECTIVE
SUBJECT CODE T 18AE644
ACADEMIC YEAR 2021 (EVEN SEMESTER) BATCH ! 2018-2022
E‘CHEME CBCS scheme (Effective from the academic year 2018 -2019)
EEMESTER J 6- Aeronautical
gggfggjggﬁl‘: arg 7 CHANDRIKA M B, Assistant Professor. N
El Questions CO | Levels
No
MODULE - 4
Briefly explain effect of inlet distortion in aircraft .
I CO3| L2
Explain compressor map for testing and performance evaluation
2 : ' . CO3| L3
Briefly explain flying test bed used in testing of engines
3 CO3| L2
I Explain preliminary flight rating test & qualification test o
: d perfi luati =
lain turbine map for testing and performanceevaluation
5 ks > CO3| L3
Briefly explain RAM pressure recovery of inlets i
6
MODULE - 5
Briefly explain flying test bed used in testing ofengines i
7 . .
Explain preliminary flight rating test & qualification test e
8
Explain acceptance test reliability test PR
9
Page | 1
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SICH

Lutorinl

[ Jal Srl Gurudewy ||
Sri Adichunchanagivl Shikshana Trusy ®

SJICINSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur = 562 101

Department of Aeronautical Engineering
TUTORIAL-2

SUBJECT TITLE GAS TURBINE TECHNOLOGY
SUBJECT TYPE i'ii_.l~;(:'l'l\'l~1 |
fUBJECT CODE 1SAE644
ACADEMIC YEAR 2021 (EVEN SEMESTER) BATCH ’{ 2018-2022
SCHEME ('ii_;‘_s-scllcmc (l':f:fl'l‘li\'e from the academic year 2018 -2019)
SEMESTER 6 Aeronautical
g’ég%;fggﬁ’s A CHANDRIKA M B, Assistant Professor.
SI Questions o Levels
No
MODULE -2
What is FADEC system? Explain FADEC interaction with engine S
I COol | L2
Explain the typical oil systems and their components used in gasturbine
2 Engines £O1 4L
Explain the typical Fuel systems and their components used in gas
3 turbine Engines COL L2
What are the different types of starting systems used in gasturbine
4 engine and explain each COl 112
MODULE -3
With a neat sketch explain the transient performance of a Aerogas
5 turbine engine co2 112
Define windmilling and describe the process of windmill in a
6 Turbojet engine CO2 [ La
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Tutorial

| | Jai Sri Gurudey |
Sri Adichunchanagiri Shikshana Trust ®

SICINSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur — 562 101
Department of Aeronautical Engineering
TUTORIAL-1

SUBJECT TITLE | GAS TURBINE TECHNOLOGY -
SUBJECT 1YPE | ELECTIVE
—ﬁ_\\_\___ o
SUBJECT CODE 18AE644
e o e R G A -
ACADEMIC YEAR 2021 (EVEN SE.\IESTER) BATCH 2018-2022
L TS SR
SCHEME CBCS scheme (Effective from the academic year 2018 -201 9)
SEMESTER 6- Aeronautical
FACULTY NAM ’ . B i
DR and CHANDRIKA M B, Assistant Professor.

SI Questions CO | Levels

No

MODULE - 1

Draw a neat sketch of a turboprop engine and mark the salient parts and

I explain its working principle along with advantages anddisadvantages. Lol | L2

With a neat sketch explain the working of turbofan engine and

2 also mention the characteristics and advantages and disadvantages COl | L2

Briefly explain the working of turbojet engine and also mentionthe

3 characteristics and advantages and disadvantages COl | L2

What are the different types of burners used in gas turbine enginesexplain it

4 with sketches write the merits and demerits of each CoOl 12

List different types of Compressors and explain any one type.

5 Col |13
List and explain the effect of operating variables on burner
6 performance COl 112
What are the performance requirements of combustion chamber
7 cor e
Page | 1
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Explain the following
8 i.sound separation techniques in Aircraft engine col |12
il.convergent divergent nozzle
iii. thrust reversal method

iv. thrust augmentation

MODULE -2

Explain the criteria for selection of materials/

9 What are the characteristics that must be considered in selectionof any CiH | 12

metal used in gas turbines?

Write a short note on ceramics and composite materials in gasturbine

10| applications. COl (L2

Write in detail about the heat range of metals for Aero engine

11 applications cot | L2

Write a short note on following
12 i. Thermal shock resistance Co1l |12
il. High temperature strength

iii. Resistance to corrosion and oxidation

mE 23\ sl2
Faculty In-charge HOD

Page | 2
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SICIT Question Bank

| | Jai Sri Gurudev | |
Sri Adichunchanagiri Shikshana Trust ®

SJICINSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur — 562 101

Department of Aeronautical Engineering

QUESTION BANK

SUBJECT TITLE GAS TURBINE TEEH}\AJOLO(,\ :

SUBJECT TYPE ELECTIVE _

SUBJECT CODE 18AE644 N

ACADEMIC YEAR 2021 (EVEN SE.\IESTER) B;TCI{ - 20182022
SCHEME CBCS scheme (Effective from the academic year 2018 -2(;;))
SEMESTER 6- Aeronautical -
Rty s AME and CHANDRIKA M B, Assistant Prof.

Module -1
I\ch; Questions Bltgzn S | cos
1 List different types of Compressors, Turbines and Combustion chambers. L1 COl
p

Draw a neat sketch of a turboprop engine and mark the salient parts and |
2 i : , . L2 Col
explain its working principle along with advantages and disadvantages ‘

With a neat sketch explain the working of turbofan engine and also |
3 g | L2 COl
mention the characteristics and advantages and disadvantages ‘

Briefly explain the working of turbojet engine and also mention the
4 : L2 CO1
characteristics and advantages and disadvantages

What are the different types of burners used in gas turbine engines explain
5 ' i gl s 2 COl
it with sketches write the merits and demerits of each

6 What are the performance requirements of combustion chamber L2 COl
Develop skills in doing Literature survey, Presentation and Report L4,
i L5&L6 ER
preparation for agiven case study related to Gas turbine engines
Page | 1
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SICIT Question Bank

Mnduhlé
0. , i RN R T T, v e
i Questions II i COs
1 Define desirable properties of Materials. i S |
2 Explain the criteria for selection of materials/ What are the characteristics ‘ ¥ J|
that must be considered in selection of any metal used in gas turbines? i | |
3 | Write a short note on ceramics and composite materials in gas turbine L2 | '
applications |
4 | Write in detail about the heat range of metals for Aero engine applications L2 ‘ |
5 Write a short note on following i. Thermal shock resistance ii. High i 2| |
temperature strength iii. Resistance to corrosion and oxidation i | |
6 What is FADEC system? Explain FADEC interaction with engine - L2 | ‘
7 Explain the typical oil systems and their components used in galfﬁfﬁﬂ?c r L2 T
Engines ; ’
8 Explain the typical Fuel systems and their components used in gas turbine | 1.2
Engines ;
9 | What are the different types of starting systems used in gas turbine engine i
and explain each : _i
10 | Develop skills in doing Literature survey, Presentation and Report | L4, ‘L ’
preparation for agiven case study related to Gas turbine engines | L3&L6 _
|
Module -3 ‘
0. : Bloom’s
' Questions COs
No. | LE
1 With a neat sketch explain the transient performance of a Aero gas L1
turbine engine ; , |
2 | Define windmilling and describe the process of windmill in a Turbojet | LI T 1
engine F
3 Define Surge margin and explain Surge margin required and Surge L1 |
margin stack up. o At '
4 What are the different design point performance parameters used in gas L2 j
ol o=
page | 2
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Question Bank
| turbine engines and Explain any two of them
5 plai :
: Explain the thrust engine start envelope are starting process L2 |
6 | Briefly explain the engine performance monitoring process L2
| 7 | Develop skills in doing Literature survey, Presentation and Report L4,
i 1 s S &
4 preparation for agiven case study related to Gas turbine engines L6 |
Module -4
Q. " Bloom’s | e
uestions : S
No. ¢ % r LE } |
5 . = T _j
I Briefly explain effect of inlet distortion in aircraft Lz |
| | |
2 Briefly explain RAM pressure recovery of inlets Lz |
1 M
i@ Explain compressor map for testing and performance evaluation L3
4 Explain turbine map for testing and performanceevaluation i L3
5 Explain turbine rig set up for testing  performance evaluation | L3
6 Explain compressor rig set up for testing  performance evaluation | L3
7 Develop skills in doing Literature survey, Presentation and Report L4, ,
preparation for agiven case study related to Gas turbine engines LS&L6
Module -5
Q. J Bloom's
Questions COs
No. LL
1 L1
2 Briefly explain flying test bed used in testing ofengines L1
3| Explain preliminary flight rating test & qualification test L1
4 Explain acceptance test reliability test L2
5 Write a short note on 1.2
i.Open air test bed
s ii.Ground testing of engine installed in aircrafts
6 Write a short note on 12 |
i.Jet thrust measurement in flight ’
ii.CUSUM plat 1
7 Briefly explain flying test bed used in testing ofengines ’ L3 j
8 Explain preliminary flight rating test & qualification test ’ L3 ‘ J
Page | 3
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l_lfﬁ Question Bank
9 | Develop skills in doing Literature survey, Presentation and Report I A !? il
preparation for agiven case study related 1o Gas turbine engines | Ls&ls 1 |
- . , . 8 J
Clawst @8, |
a4 21
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Sri Adichunchanagiri Shikshana Trust ®

SJCINSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur - 562 101
Department of Aeronauti cal Engineering
ASSIGNMENT-3
SUBJECT TITLE GAS TURBINE TECI];\'OLO(;\_'K - _
SUBJECT TYPE ELECTIVE e
SUBJECT CODE 1SAEG644 -
ACADEMIC YEAR 2021 (EVEN SEMESTER) BATCH l ——
SCHEME CBCS scheme (Effective from the academic year2018-20090 o
MARKS & DUE DATE 10 Marks - N -
SEMESTER 6- Aeronautical R
ﬁ‘};ﬁfgﬁ;}"g}‘v‘*& gnd CHANDRIKA M B, Assistant Professor. - o | '
Rubircs
Brief answer for each question with necessary diagrams T 2M,’qucstionﬁ
Total Marks 10 ]
Module -3
Q. Questions Bloom’s | COs
No. LL
1 Explain what do you mean by compressor map for testing and i e
performance evaluation ‘
2 Explain turbine mapping for testing and performance evaluation L3 COST
£ What is RAM pressure recovery how it is important in improving or 5 e
: decreasing the engine performance
4 What is the effect of inlet distortion in an aircraft ‘l L2 (‘OSJ
5 Explain the testing and performance evaluation of ducts | L3 ‘ (‘Ui :
The following are the test data obtained after an engine Run. Find the ‘T
6 corrected value of the above is order that a valid comparison can be made ‘| L3 CO3
L RPM =9465 , EGT=510°C, fuel flow =1814 kg/h, air mass flow=90.7kg/s |
Page | 1
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SICT] Assignment

. thrust=4536 kg, TSFC= 0.400, barometric pressure=102.6kPa, standard
day pressure <101.3 kPa. Ambient temperature =27.8° C, standard day

temperature = 15" C,

Calculate surge for the following data:

New production engine to engine working line variation =0 +/ - 1.5 %

Engine to engine surge line variation for production engine =0. +/ - 4.0%
In service working line deterioration= 2.0%
Ry In service surge line deterioration= 4.0% L3 CO3

Control system fuel metering VIG v position ete= 0 +/ - 1.0 %

Reynolds  number effect =1.0%

Intake distortion =1.0%

Transient allowance= 12.0%

( Lo M8 23 l!.\"m
Faculty In-charge HOD
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Sri Adichunchanagiri Shikshana Trust ®

SJCINSTITUTE OF TECHNOLOGY

Estd: 1986 Chickballapur — 562 101

Department of Aeronautical Engineering
ASSIGNMENT-2

SUBJECT TITLE GAS TURBINE TECHNOLOGY

SUBJECT TYPE ELECTIVE

SUBJECT CODE 18AE644

ACADEMIC YEAR 2021 (EVEN SEMESTER) ' BATCH 2018-2022

 SCHEME . CBCS scheme (Effective from the academic year 2018 -2019)

MARKS & DUE DATE 10 Marks -

SEMESTER 6- Aeronautical

FACULTY NAME and .
DESIGNATION CHANDRIKA M B, Assistant Professor.

~Rubircs
Brief answer for each question with necessary diagrams . 2M/question
Total Marks 10

Module -4

0. Questions Blooms | COs |

Write a short note on '
l.open air test bed :
; . L g g L2 cO4 |
2.ground testing of engine installed in aircraft

3.Jet thrust measurement in flight

o

Explain qualification test accepted test reliability test L2 CO4

3 The observed parameters can be gathered during an engine run are RPM . |

| fer CO4
EGT. thrust and TSFC. what is the corrected values of the above values

4 What are the engine parameters instrumented and recorded during the test

L2 CO4
of an engine

5 Explain methods of displacing equilibrium tests L2 CO4

6 List the proof of concepts used in the process of engine testing explain } - 52 CO4
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lﬁ

. A sac gremeed
preliminary flight rating test(PFR T) in detail 1
7 | Explain the following | uncertainty analysis in Engineering Test 2 MASS |
and CUSUM plots for engine testing T b
§ | What are the major factors that should be taken into account during the
L L2 Co4
design of a test bed ! z
§ | What is the flying test bed and what are the advantages 13 1Tc:::u

7B 52 |q)a
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