Computer Aided Design Laboratory

The department of Mechanical Engineering is equipped with latest commercial software
required for research and development. The department acquired licensed versidivstef
element analysi®sANSYS, Nastrallgor, CatiaAutoCad, StaCCM+ etc. A number of faculty and
students have already made excellent use of these software for their research and a number of
computational and analytical research projects based on the software are in prodress.
addition to the CAD labatory, the department also owns a computer lab equipped with
AUTOCAD software to train students in computer aided design.

Stress Analysis Bboratory




This is an advanced laboratory used for training M.Tech and Ph.D level students in the
field of Vibraton Analysis and
Condition Monitoring.  The
concept of condition monitoring
has been a vital feature in the
maintenance of machinery of
critical nature. Various condition -
monitoring approaches have beer
utiized in the detection of
machinery faults and dange
identification ~ of  mechanical
systems using optimizan
strategies.

The stress analysis lab provides the equipment needed for such studies. One significant
piece of equipment present in the laboratory is a laser Doppler vibrometer that can be used to
detect the vibrations of rotating parts using a roantact laser technique. The equipment has
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acquisition software which can directly calculate the dynamic characteristics of the system
based on the acquired data. The device serves as a measurement system for single point
frequency analysis upto 20 kHz. Any change ofamesg in the system can be detected using
the vibrometer which alerts the user of the deterioration or damage of the equipment

The stress analysis laboratory also consists of a photoelastic bench which is used to
study the stresses and strains experiend®d the material using an optical technique. This
equipment has been in use for the design and analysis of various machine parts in contact. This
equipment is primarily used as a teaching aid to the students along with several other
equipment such as spmgAmass systems for the study of vibrations.

The list of experiments to be performdxy the students is:

Measurement of strain by using strain gauges

Calibration of Rotameter

Calibration of Thermocouples

Experiment with constant voltage/current hetire aremometer

Experiments with piezelectric pickup and inductive pickups

Experimental determination of undamped and damped frequencies of spring
mass system
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9 Ultrasonic flaw detector

Experiment on photoelastic bench (Plain and Circular Polariscope)

1 Photoelastt analysis of disc under diametric compression / ring under diametric
compression

=

Heat andMassTransfer Laboratory

The field of heat and mass transfer has been eminent area of research at the
Department of Mechanical Engineeringth several studies having been conducted in the field.



Research projects such as MfAHeat fuidedaby BIRCEr St u ¢
ifHeat Transfer Studies on Coolants in Militar
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have been the most recent studies in the field.

The laboratory of heat and mass transt®nsiss of equipment for the
measurement of thermal conductivity, convective and radiation behavior of different types of
materials and objects in various conditions. The study of heat exchangers is also a part of this
laboratory where heat transfer gadf different types of flows can be measured. Study of air
conditioning equipment is also available along with equipment for the measurement of
temperature and pressure variations during different types of fluid flows. The laboratory is also
open to studets and helps them in familiarizing with the field of heat transfer. The equipment
available in this laboratory is listed below.

1) CRITICAL HEAT FLUX APPARATUS

-To study the formation of bubbles under pool boiling process and to draw the graph of
heat fux Vs bulk temperature up to burnout (critical value) condition.

Technical Specifications

1. Cylindrical Shell
a) Diameter

200mm .

(Approx.)
b) Height

300mm

(Approx.)
c) Material

Glass
2. Immersion Heaters
a) Capacity

1KW
3. Measuring Instruments
a) Digital Voltmeter,
Range :
0 to 300 V
b) Digital Ammeter,
Range :

Oto
10Amps
c) Digital Temp.
Indicator with
Selector
Switch



:Ambient to
199.9 deg.c.
4. Thermocouples

a) Type

Cr.Al.
b) Length

1 Mtr
5. Dimmerstat
a) Range

0to 220
volts Ac
b) Make

BHARAT/S
TD
Overall Di mer

2266 1 420606 (L 1

2) HEAT PIPE DEMONSTRATOR

-To conduct test on a heat pipe and compare the temperature distribution and rate of heat
transfer with geometrically similar copper and stainless steel tubes.

Technical
Specifications:

1. Heat Pipe
a) Diameter

25mm

(Approx.)
b) Height

300mm

(Approx.)
c) Material

Brass
2.  Test Pipes
a) Diameter

25mm

(Approx.)
b) Height

300mm

(Approx.)
c) Material

Copper
d) Diameter

25mm

(Approx.)
e) Height



300mm

(Approx.)
f)  Material
S.S.
3. Cooling Jackets
a) Size
:150 x 100 x
50mm(Approx.)
b)  Material
S.S.
c) Quantity
3 Nos.

4. Measuring Instruments
a) Digital Voltmeter, Range

010300V

b) Digital Ammeter, Range
0 to 10Amps
c) Digital Temp. Indicator
with
Selector
Switch :

Ambient to 199.9leg.c.
5. Thermocouples

a) Type
Cr.Al.
b) Length
1 Mtr
6. Dimmerstat
a) Range
0 to 220 volts
Ac
b) Make
BHARAT/ST
D
Overall Di meh&&d

42 6 &BxH,lappr)

3) THERMAL CONDUCTIVITY BY GUARDED HOT PLATE (SOLID)

-To study the thermal conductivity by guarded hot plate.



Technical
Specifications:

1. Guarded plate section
a) Main Heater Plate

b) Diameter

90mm
c) Material

Brass
d) Ring Heater Diameter

100 ID / 150

OD mm
e) Material
MICA
f)  Ring Heater Plate
Diameter
100 ID / 150
OD mm
g) Material
Brass

h)  Asbestos plate

150 ID/ 12
mm thick
i)  Cooling jacket

Diameter
150 OD
j)  Material
Brass
k) Size
12mm thic.k

2. Measuring Instruments
d) Digital Voltmeter, Range

0to 300V

e) Digital Ammeter, Range
0 to 5Amps
f)  Digital Temp. Indicator
with
Selector
Switch :
Ambient  to
199.9 deg.c.
3.  Thermocouples
c) Type
Cr.Al
d) Length
1 Mtr

4. Dimmerstat
c) Range

0 to 220 volts



Ac
d) Make

BHARAT/éT
D
Overall Di me23d&d
50 6 & B xH¢,lapprx)

4) THERMAL CONDUCTIVITY OF LIQUID

- To study the thermal conductivity of liquid.

Technical
Specifications:

1. Specimen Specification
a) Diameter of pipe

100mm .
b) Material

Brass
c) Length

40mm
d) Heater

Diameter

100mm
mica
e) Cooling Plate

Diameter

100mm .

(Approx.)
f)  Thickness of liquid

40mm

2. Measuring Instruments
a) Digital Voltmeter,
Range :

0to 300V

b) Digital Ammeter,
Range :

Oto

10Amps

c) Digital Temp.
Indicator with

Selector

Switch :



Ambient
to 199.9 deg.c.
3. Thermocouples

a) Type
Cr.Al.
b) Length
1 Mtr
4. Dimmerstat
a) Range
0to 220
volts Ac
b) Make
BHARAT
/STD
vae rall Di me
220606 | 50606 (L 1

5) HEAT TRANSFER IN NATURAL CONVECTION

-To study the heat transfer -edfficient of vertical cylinder and to compare with
experimental valve.

Technical Specifications

1. S.S. Cylindrical tube
a) Diameter

40mm .
b) Length

400mm
2. Measuring Instruments
a) Digital Voltmeter,

Range: Oto
300V

b) Digital Ammeter,
Range: Oto
10Amps

c) Digital Temp.
Indicator with
Selector
Switch:
Ambient to
199.9 deg.c.




3. Thermocouples
a) Type

Cr.Al .
b) Length

1 Mtr
4. Dimmerstat
a) Range

0to 220
volts Ac
b) Make

BHARAT/
STD
r Di me
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6) PLATE TYPE HEAT EXCHANGER

-To determine the overall heat transferefticient and heat exchanger effectiveness.

Technical Specifications

1. Plate
a) Diameter
15cms
b) length
30cms
c) Material
S.S
d) Number of plate
5Nos.
2. Hot water geyser
a) Capacity
1Litre
b) Heater
3 KW
3. Digital temperature indicator
a) No. of Digits
4 digits
b) Range :
Ambient to 200 deg.c.
c) Resolution :




1 deg.c.
4. Thermocouples

c) Type
Cr.Al.

d) Length
1 Mtr

Overall Dimension: 1.5 x 0.6 x 1.1m (L
B x H, approx)

7) DROP & FILMWISE CONDENSATION APPARATUS

-To study the drop and film phenomena.

Technical Specifications

1. Glass Tube
a) Diameter
90mm OD (Approx.)
b) Height
275mm (Approx.)
¢) Quantity : 1
No.
2. Measuring Instruments
a) Digital Temp. Indicator with
SelectorSwitch :
Ambient to 199.9 deg.c.
3. Thermocouples
a) Type
Cr.Al
b) Length : 1
Mtr
4. Rotameter
a) Material
Acrylic
b) Range : 0to
60 cc/sec
5. Steam Generator
a) Diameter

200mm(Approx.)
b) Height
300mm(Approx.)
c) Material M.S
d) Heater used 2
KW /1 No.
Overall Di mensi on: 32066

approx)



8) ELUID BED HEAT TRANSFER UNIT

Technical Specifications

1. Glass Column
a) Diameter

60mm
b) Height
600mm
2. Geyser
a) Capacity
3 KW
b) Make
Recoid / Equivalent
3. Rotameter
a) Make
TTE
b)  Quantity
1 Nos.
c) Material
Acrylic
4.  Centrifugal Pump
a) Make
Lubi/Eqgyivalent
b) HP
0.5 HP
5. Water tanks
a) Size
300 x 300 x 500 mm
b) Guage
18 Swg
¢ Q
1 No.
d) Material
Stainless Steel
6. Temperature Indicator
a) Range
0t0199.9°C
b) Type
Digital
7. Thermocouples
a) Type
Cr-Al
b) Qty
12Nos.

Overall Dimension: 1.& 0.7x 1.8m (Lx B x H, appro)

Mechanical Engineering | laboratory

This laboratory provides basic introduction to students into the field of
Mechanical Engineering experimentation. The students perform experiments on basic
Mechanical Engineering apparatus. The list of experiments to be performed in this laboratory is
given below.

Name of the study \ Name of the Equipment \




To study the variationf&kinematic
viscosity of given oil samples with

tamnaratiira

1

To draw port timing diagrams on two
stroke engines
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2-stroke diesel engine
2-stroke petrol engine

To draw valve timing diagrams on four
stroke engines

4-stroke diesel engine
4-stroke petrol engine

To measure heat capacity of various
substances
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Bomb Calorimeter
Junkers Calorimeter

To measure the flash point of oil sample

Pensky Marten flash poimapparatus

To measure the flash and fire points of ¢
samples

Cleavel andds opse
fire and flash point measurement

To calculate the moment of inertia

Flywheel model

To calculate acceleration due to gravity

Compound pendulum model

To calculate Modulus of Rigidity

Torsional Pendulum model

To perform pressure measurements

Dead weight pressure gauge mode

The laboratory also houses equipment used for research purposes. Some of the equipment

used is:

cC:

Cloud and pour point apparatus

Rotating pressure vessel oxidation stability test apparatus

Copper strip corrosion bath
Boiling point apparatus




ENGINES LAB

The study of engines and the development of environmental friendly, fuel

efficient, performance orienteehgines for automotive and industrial applications is a primary
area of interest in the field of mechanical engineering. This laboratory boasts of the latest internal
combustion engines for research and academic purposes. The APEX Computerized Engine Test
Rig, UNIFINST Variable Compression, Eddy Current DynamometeCylhder, 4Stroke

Maruti 800 Engine with Eddy Current Dynamometer, Computerized research engine setup with
Eddy Current dynamometer help in the study of engine performance at variousngperat
conditions. The laboratory also consisf other equipment such as a vapor compression test rig,
two-stage reciprocating air compressor, blower test rig, dynamic balancing machine etc where

studies on coefficient of performance, gymsic effect etcan be performed.



Apart from academic training, the laboratory serves as an important research
facility where different types of oils are tested for their performance. Another important piece of
equipmenttiat complements the engines is Bhgas analyzerThe 5gas analyzer is used to test
the composition of exhaust fumes. This is particularly effective in the analysis of engine
lubricants and fuels. Owing to the strict emission regulations and the need for enhancement of
biodegradable and environmentaehdly fuels, research is aimed at the study of reditives
in fuels and lubricants. The department had already been granted a project by the Department of
Science and Technology (DST) for the development offeendly biodiesel blends which is to
start soon. This project includes the procurement of further engine testing and analysis

equipment.The major equipment available in this laboratory is listed below.

1) Single Cylinder Four Stroke , Computerized Diesel Engine Test Rig
(Apex Innovation Pvitd, Sangl)

- To calculate the
performance at constant speed
and also heat balance test.

Specification
Engine, (Kirloskar oil

engine Ltd, pune)
No. of Cylinder

: 1
No. of Strokes

: 4
Fuel

high
speed diesel

Rated Power : 5.2 KW @ 1500 RM™
Cylinder Diameter : 87.5mm
Stroke Length : 110mm
Compression Ratio : 17.5:1
Orifice diameter : 20mm
Dynamometer arm length : 185mm

2) Computerized Variable Compression Multi fuel Research Engine
(Apex Innovation Pvt Ltd, Sangli




