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Q1 Choose the correct option for following questions. All the Questions are
) compulsory and carry equal marks
1. Which of the following is NOT concerned with scientific management?
Option A: | F. W. Taylor’s
Option B: | Taguchi
Option C: | Gilbreth
Option D: | Gantt
2 Valuc analysis technique comprises
Option A: | Development of new methods
Option B: | Measurement to complete a job
Option C: | Watching actions of body parts during service
Option D: | Reducifig the cost of items and services
3. Four key elements for developing agile manufacturing are
Option A: | Strategic planning, Product design, Virtual enterprise, Enterprise Resource Planning
Option B: | Strategic planning, Product design, Virtual enterprise, Automation and Information
Technology ok
Option C: | Virtual enterprise, Product design, Value Analysxs, Automation and Information
Technology
Option D: | Automation and Information Technology, Strategic planning, Product design, Virtual
enterprise, Digital Scanning
4. In SIMO chart, the movements are recorded against time measured in
Option A: | Minutes
Option B: | Sceconds
Option C: | Micro seconds
Option D: | Winks
5. Therblig is described by standard symbol and color in
Option A: | Macro-motion study -
Option B; | Gantt chart :
Option C: | Micro-motion study
Option D: | Curve chart
6. Ergonomics is related to
Option A: | Value analysis
Option B: | Human engineering
Option C: | System analysis
Option D: | Management engineering
T Material handling equipment, roller/belt conveyor are used for the
Option A: | Continuous movement, and relatively short distance
Option B: | Interrupted movement, and relatively short distance 4
Option C: | Interrupted movement, and relatively large distance
Option D: | Continuous movement, and relatively large distance
8. Group Technology implies the notion of recogmzmg and exploiting similarities in
.t following different ways, EXCEPT
Option A:- | by efficiently storing and retrieving the information about recurring problems
Option B: | By restraining the grouping of general-purpose machines
&
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by standardizing the similar tasks

Option C:
Option D: | by performing the like activities together
9. Tools and techniques of Lean Manufacturing are- S
1. Takt Time
II. Cellular Manufacturing
III. Supplier relation
IV. Pull Systems and Kanban
Option A: | L IL III
Option B: | IL 1T, IV
OptionC: | LILIV
OptionD: | LIILIV
10. Which of the following components is not included in the flexible manufacturing
system?
Option A: | Processing Stations
Option B: | Material Handling and Storage System
Option C: | Auxiliary Equipment
Option D: | Value stream mapping
Q2 Solve any Two Questions out of Three 10 marks each
& Define productivity. What are the factors influencing productivity of an enterprise?
Explain with examples.
B List various work measurement techniques and discuss anyone in detail.
C What do you understand by J ob Evaluation? What are it’s objectives? Explain Job
Evaluation Process.. ]
Q3 Solve any Two Questions out of Three 10 marks each
X Delineate value engineering and Steps in the value engineering. Distinction between
value engineering and value analysis. e
A work sampling study was conducted for 100 hours in the machine shop in order to
estimate the standard time.-The total number of observations was 2500, No. of working
B activity could be noticed for 400 observations. The ratio between manual and machine
elements was 2:1. average rating factor was estimated as 1.15 and total number of articles
produced during the study period was 6000. Rest and personal allowances are 12% of the
normal time. Estimate standard time to perform the operation. Answer: :
C What is facility location decision? Describe the factors which influence the location
decisions while setting up an Electric car manufacturing company.
Q4 Solve any Two Questions out of Three 10 marks each
A Describe ergonomics. Explain the importance of anatomy, physiology and psychology
w.r.t ergonomic discipline
Define Material Handling System. What are the important principles of material
handling?
Write short note: (Any Two)
C (i) Key elements for developing &glle Manufacturing
(ii) Flexible Manufacturing
(iii) Value Stream Mapping.
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Option C: | by standardizing the-similar tasks
Option D: | by performing the like activities together
9. Tools and techniques of Lean Manufacturing are-
1. Takt Time !
11. Cellular Manufacturing
IT1. Supplier relation
IV. Pull Systems and Kanban
Option A: | I, II, ITT
Option B: | II, 111, IV
OptionC: | LILIV
OptionD: | L III, IV
10. Which of the following components is not included in the flexible manufacturing
system?
Option A: | Processing Stations
Option B: | Material Handling and Storage System
Option C: | Auxiliary Equipment
Option D: | Value stream mapping
Q2 Solve any Two Questions out of Three 10 marks each
& Define productivity. What are the factors influencing productivity of an enterprise?
Explain with examples.
B List various work measurement techniques and discuss anyone in detail.
C What do you understand by Job Evaluation? What are it’s objectives? Explain Job
Evaluation Process.. : .
Q3 Solve any Two Questions out of Three 10 marks each
A Delineate value engineering and Steps m the value engineering. Distinction between
value engineering and value analysis.
A work sampling study was conducted for 100 hours in the machine shop in order to
estimate the standard time, The total number of observations was 2500, No. of working
B activity could be noticed for 400 observations. The ratio between manual and machine
clements was 2:1. average rating factor was estimated as 1.15 and total number of articles
produced during the study period was 6000. Rest and personal allowances are 12% of the
normal time. Estimate standard time to perform the operation. Answer:
C What is facility location decision? Describe the factors which influence the location
decisions while setting up an Electric car manufacturing company.

Q4

Solve any Two Questions out of Three 10 marks each

Describe ergonomics. Explain the importance of anatomy, physiology and psychology
w.r.t ergonomic discipline

Define Material Handling System. What are the important principles of material
handling?

Write short note; (Any Two)
(i) Key elements for developing Aglle Manufacturing
(ii) Flexible Manufacturing
(iii) Value Stream Mapping.
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~A Francis turbine has a diameter of 140 cm and rotates at 430 rpm Water
“enters the rumner without shock with a flow velocity of 9.5 mi/s and leaves the
runner without whirl with an absolute velocity of 7 mvs. The difference
between the sum of static and potential heads at entrance to the runner and at
the exit fiom the runner is 62 m. The turbine develops 13000 kW. The flow
rate through the turbine is 12 m®/s for a net head of 115 m Find the following:
i) The absolute velocity of water at entry to the runner and the angle of the
inlet guide Vanes ii) The entry angle of the runner blades and iii) The loss of

head in the runner

Q4.
(20 Marks)

A Solve any Two 5 marks each

i Explain Ramjet engine with neat diagram. What are its basic characteristics?

i Write short notes on “Enthalpy of Formation™.

ik Explain the principle of working of Pelton turbine. Draw velocity triangle.

B Solve any One 10 marks each

i In a gas turbine plant, the air enters the compressor at 0.15 Mpa and 20 °C.
The maximum pressure and temperature of the cycle are 1.2 Mpa and 1200 °C
respectively. Determine the cycle thermal efficiency if the turbine and
compressor cfficiencies are 85 % each.

i A Single-acting reciprocating pump has stroke length of 15 cm The suction

pipe is 7 meter long and the ratio of the suction diameter to the plunger
diameter is %. The water level in the sump is 2.5 meters below the axis of the
pump cylinder, and the comnecting the sump and pump cylinder i 7.5 cm
diameter, If the crank is running at 75 rpm, determine the pressure head on the
piston: (i) in the beginning of the suction stroke, (i) in the end of the suction
stroke, and (i) in the middle of the suction stroke. Take coefficient of friction
as 0.01.
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Q1 Choose the correct option for following questxom Aﬂ tlie Quesﬁons are ~

' compulsory and carry equal marks ¥ . 3 ‘

L. Ocean thermal energy is produced dueto . . -
Option A: | Pressure difierence at different levels i the ocean
Option B: | Temperature difference at different levels i the ocea
Option C: | Energy stored by waves in the ocean. = . - =
Option D: | Tides rising out of the ocean. LS

2. KVIC model plants are
Option A: | Fixed Dome Biogas Plants -
Option B: | Floating Drum Biogas Plants e
R Option C: | Balloon Biogas Plants '~ - - =~
Option D: | Polyethylene Tube Dlgéster Blogas PjamS

T e

3. ngth: of path when the
sun is at zenith is called e

Option A: | Declination i M
Option B: | Aframass s - 50 0%
Option C: | Azimutht .5 & 5=~
Option D: Solar Qonstant :*-‘\'f“'" S

4. The a‘ngle through whlch the earth musf wm m %rmg the meridian of a point
@recgy in sun’s ra&s cal]ed '
Option A: | Déclmation
Option B: | Zenith angle
Option C: | Patitude
Option D: | HQIJI‘ anglc ;

5. At wmd, ,k

Opfon A: | Pich
Option B: | speed o;E TOWOE ;s o
Option C: " chord: Tength ofﬁlades = L3
Optien- Dt ‘mcreasmg loa.d onbfades i:ff:*

6 - 'The fractnon of tlme dunng a given period that the turbine is actually on line is
S .;\ .:calEdV N
- Option'A: | Cut-out Vekacﬂy

Option B: | Flat-rating

Option C;- "‘Avaiablhty ﬁictor

thlon,,D. Ut vclocity 4
| T If i‘etentlon period is r and volume of fluid in digester is V, the digester volume is
| given by
Option &+ | Vi
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Option C: | V+r

Option D: | V-r

8. What is Hour angle at 10.30 am ?

Option A: 22.5°

Option B: | 22.5°

Option C: -45°
Option D: | 45.°

9. What is duration between two high tide? =~ = . AP |

Option A: | 29 days 44 min

Option B: | 6 h 25 mmn

Option C: | 12 h 50 min

Option D: 14 days

10. The process of producing energy;.by utllmr:g heat trapped msxde the earth surface

is called
Option A: | hydrothermal energy ] E i S
Option B: solar energy e ] e 9 I " iy

Option C: | geo-Thermal “energy

Option D: wave  energy

Solve any Four out of Slx B 5 marks each
2 ,

Explain any two solar radtatlon\measurementdevwes

Calculate-the variation of day.. eﬁggh over a yeax on 19 th ef each month of 2020 for
location of Delhi (28035’NJ7°42 E)

Calculate the useful heatcontegf} per squar ‘km‘offdsy rOCk gramte to a depth of 7 km.
TaKe the geothermal temperature gradient-at 40°C/km, Take the minimum useful
temperature as 140 K above the, surface tempera m:ewand rock density of 2700kg/m’

“Write short note on OTEC plant. -

i Explam any one waveenergy- conversxon dewce s

e | @

- leferent|ate between HorlzontaL éx&‘and \/ertucal axis wind turbines.

Q3.5 Solve %Wm Questnms,:gut ptTm:ee 10 marks each

Estimate” the- mn}hly average global radiation on a horizontal surface at Ratnagm D
A (16°59°N,72905°B) during the morith of march if the average sunshine hour per day is
9.5. Take a=0.31 and 6=0.43 =

B & Exp]am the various: factors in detaﬂs which affect the production of biogas.

C What is betz coefﬁment? Denve maximum power coefficient for horizontal axis wind
. M % -

 ~ ~§S;plye'bai<1y Tonuestmns out of Three 10 marks each

2 - Define and explain 1) latitude 2) Hour angle 3) Declination 4) Day length 5) Slope

| Draw and explain working of KVIC design of biogas digester

| Calculate the number of animals and volume of bio digester required to produce
| Power for a household which has power requirement of 0.8 kW for lighting and
{ cooking purpose. Take calorific value of methane as 28 MJ/m», Burner efficiency
|'as 70%, Retention period as 25 days, Dry matter per animal per day per animal is
1.8 Kg~, density of dry matter in shury in digester is 50 kg/my, Biogas yield is

Q

3 | O;Qmﬁper kg of dry input, Methane proportion in gas is 0.7 .
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