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ABSTRACT

The basic task of the development engineer is to four
reduce the cost and improve power output and
reliability of the engine. Trying to achieve these goals
there is various design concepts to find the effects on its. namometer is used for
engine performance of a particular design concept to
resorts to testing. Thus, in general, developments g ower screw on one side.
engine will have to conduct a wide variety of en : i nsions in rope side. Air
tests. Engine performance is an indication i d trough orifice meter air tank.
degree of success with which it is doing it$" 1 anometer is connected to air tank
job. These performance characteristics can
verified by using a different Testing Methods. In t water levels in two sides indicates the pressure
research to designed & fabricate gradient acrossthe orifice. The rate of air consumption
petrol engine test rig for de umetric efficiency can be calculated from this
well as an experimental se sure gradient. Fuel consumption is measured with
performance characteri 3 5 . three way cock and simple burette marked on its
length. Calorimeter is a heat exchange with counter
flow of water. The various inlet and outlet
temperatures of water, exhaust gas are measured with
thermocouples and digital display. The flow rate of

aper. Four stroke
engine is
is converted

r. A belt is wound on the

water passing through calorimeter is measured with
Rota-meter.

e performed on
g the engine at 2.LITERATURE SURVEY:

ameters can be ].D.V. at el [1] in this paper the study of petrol
rement systems. engine using compressed Biogas as a fuel is carried out

petrol  engine, and the following results are obtained Fuel

performance character , efficiency. consumption on petrol mode is less than compressed
biogas. BSFC of compressed biogas is higher. Brake

1. INTRODUCTION: thermal efficiency on petrol mode will be higher

The design and development of test setup and compared to compressed biogas.

experimental data collection and analysis are equally Exhausts gas temperature of petrol fuel engine
important for any experimental research. For the is more compared to compressed biogas Engine
success of test rig development depends on proper produces somewhat less Power Ranger run on
planning, design and selection of right kind of compressed biogas compared to petrol.N.B.G. at el [2]
equipment and measuring instruments and skill in this paper contains performance analysis of multi
fabrication and the precession and accuracy of the cylinder CI engine by using various alternate fuel.
observations during trial. All the above mentioned Experiment is conducted with fuel with mixing of
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cashew nut oil, cottonseed oil and its blends in various
proportions by volume and then following results are
obtained on multi cylinder Hindustan 4 stroke diesel
engineBSFC is less for the blend 20 over the entire
range of load compared to diesel fuel.Mechanical
efficiency B20 blend was considered higher over entire
load range Volumetric efficiency for B40 blend was
consider higher over entire load range.B20 blend is
preferred to wuse because of low specific fuel
consumption, power utilized is more, and low exhaust
gas temperature.

Apart from this various performance tests have been
carried out on different engines with different fuels [3-
12].

3.EXPERIMENTAL DESIGN &PROCEDURE:

Experimental set up usually consists of:

1) Selection of Engine & design of base frame.

2) Design and Construction of Dynamometer.

3) The Layout and Actual Construction of
Foundation for the Project.

4) Designing and Construction of Sensor Panel and
Attachment of the same to the Engine.

5) Design, Selection and Assembly of Heat Exch
to the engine.

6) Carrying out Testing on the Test Rig.

3.1SELECTION OFENGINE & DESIG
3.1.1. SELECTION OF ENGINE:
The engine is very smooth. J

Displacement

Power

Torque

Bore

Stroke

Compression Ratio 9

Delco
(Distributor)

Cylinder
head

Exhaust
manifold

Flywheel

3.1.2. Engine Frame
e To make enginegStand still and to support it
nd construction of frame is
done.
ould be such that it
of the engine and

t to sustain the

* 2 feet of "C"

'Figure. 2 Basic Structure )

(Figure.3. Supporting structure)

(Figure.4. Installation of Engine)

3.1.3. RADIATOR FRAME

To safeguard working engine components
from seizing due to overheating, some arrangement of
keeping it under safe operating temperature will have
to be made and system employed for this is cooling
system
Types of cooling system:
A) Air cooling system
B) Water cooling system
For attaching the radiator following attachment is done
M.S square bar 1 feet long
M.S plate of 2 feet
a flat M.S plate of 16 inch long

153 |Page



NOVATEUR PUBLICATIONS

International Journal of Research Publications in Engineering and Technology [I[JRPET]
ISSN: 2454-7875

VOLUME 3, ISSUE 4, Apr.-2017

Tensile strength for cast iron (ot) =480 N/mm?2

Belt width (b) = 40 mm
Diameter of Hub of Pulley D = 55 mm
Length of Hub (L) L = 32 mm

( Figure. 2 Radiator Frame)

3.2DESIGN AND CONSTRUCTION OF
DYNAMOMETER:

3.2.1. SHAFT DESIGN CALCULATIONS:

Medium carbon steel, case hardening with 0.4% carbon.
Speed (N) =5600 RPM

Torque (T) =100 N-mm

Bending Stress (ob) =66 Mpa

Pulley Weight (w) =34.52N

Maximum tension in the belt, T; + T, =147.15N Quantity
Resultant force of pulley Resultant (R) =112.83 N (Nos)
Combined twisting & bending moment=46.69 Mpa 5
1
OR BEARING
SR. DIMENSIONS QUANTITY
NO. PART NAME (MM) (NOS)
Hollow square 120x40x40 2
channel
Flat Plate 250x40x4 1
(upper)
Flat Plate 550x50%10 1
(lower)
I~ | —r
e
T | A o
P /
TOP VIEW
o | | R ——
loads which is a ¢ have selected a | \ J
standard size of sha iameters according to FRONTVIEW SIDEVIEW
design data book.

. (Figure 9. Base plate for pulley block hub)
_ 6)5 (—————————————
% FRONT VIEW
SHAFT

( Figure 7. Shaft)
3.2.2. PULLEY DESIGN
Pulley material = Cast Iron
Speed of the pulley (N) = 5600 rpm
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( Figure 10. Final Assembly 2D of dynamometer frame)

rometer

2000x900

Depth (black soil /rocky 750 - 800

Measurement:

Excavation 2.0 x 1.0 x 1.25 = 2.50cum

Soling 2.0x1.0x0.3=0.5cum

P.C.C (1:2:4)MS2.0x1.0x0.152=0.3 cum
Concrete M201.70 x 0.7 x 0.95 =1.131 cum

Reinforcement
Bars (length wise) (2.15x4)x3=25.8m
Bars (width wise) (1.85x9)x5=83.5m
Bars vertical (0.95x4)x3=11.4m
120.3m x 0.395 =47.5 kg
Foundation bolts M16 & 250 mm long 8 nos.

( Figurel12.Arrangements for
foundation bolts ) ( Figure 13.Actual

foundation)

3.4. DESIGNING AND CONSTRUCTION OF SENSOR
PANELAND ATTACHMENT OF THE SAME TO THE
ENGINE:

BAKELITE BOARD

Hest
gy

(Figure 14. Preplanned arrangement of all equipment
and name plate before Mfg )

155 | Page



NOVATEUR PUBLICATIONS

International Journal of Research Publications in Engineering and Technology [I[JRPET]
ISSN: 2454-7875

VOLUME 3, ISSUE 4, Apr.-2017

3.6. FINAL DESIGN & ASSEMBLY OF THE TEST RIG:

( Figure 15. Basxs of RTD sensors mstallations )

3.5. DESIGN AND ASSEMBLY OF HEAT EXCHANGER
TO THE ENGINE:
3.5.1. DESIGN OF SHELL:

400

SHELL

( Figure 16. 2 D Shell )

3.5.2. DESIGN OF TUBE PART:

( Figure 18. Actual fabricated & erected test rig)

EXHAUST GAS
LOAD T1L | T2 | T3 | T4 | TS5 T6
(kg)
1 27 | 30 | 27 | 35 90 85
2 27 | 31 | 27 | 42 | 115 102
4 27 | 31 | 27 | 50 | 135 179
6 27 | 32 | 27 | 54 | 168 152
7 27 | 34 | 27 | 63 | 187 174
8 27 | 35 | 27 | 70 | 210 197

END CUP SHEET
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I
&5‘{ 5 LCULATIONS & DISCUSSION:
0. LE NO. 1: BRAKE POWER, INDICATED POWER, FRICTION POWER, BRAKE
Y @_\Q\ SPECIFIC FUEL CONSUMPTION
Nool- - ——= -
/ LOAD | SPEED | FUEL Bsrc | BP LP F.P
(kg) (rpm) CONSMP (KW) | (KW) | (KW)
I 1 2200 0.000307 | 0.228 4.84 641 | 157
s 400 2 1874 0.000329 0.19 6.21 8.1 1.89
TUBE PART 4 1658 0.000383 | 0.202 6.81 8.8 1.99
—_— 6 1430 0.000449 | 0.183 8.81 108 | 1.99
7 1425 0.000534 | 0.187 | 1027 | 122 | 1.93
8 1469 0.000624 | 0.185 | 12.08 | 139 | 1.82
3.5.3 DESIGN OF UP SH

TTABLE NO. 2: VARIOUS INLET AND OUTLET TEMPERATURES FOR WATER AND




NOVATEUR PUBLICATIONS

International Journal of Research Publications in Engineering and Technology [I[JRPET]

ISSN: 2454-7875
VOLUME 3, ISSUE 4, Apr.-2017

TABLE NO 3:CALCULATION OF HEAT BALANCE SHEET

LOAD

S B.P. C.wW. E.G U
e | © Q Q Q Q

1 46418.4 | 1745492 | 7531.2 962.08 20470.2

497448 | 20374.69 | 11296.8 | 1486.56 | 16586.75

57909.6 24519.4 | 15062.4 | 1988.12 | 16339.68

67888.8 | 3174538 | 18828 | 2798.14 | 14517.28

80740.8 | 36992.12 | 26359.2 | 3278.01 | 14111.46

[o<l N N e N B N B

94464.12 | 43498.76 | 33890.4 | 4074.31 | 13000.65

Heat Balance Sheet for
6kg

mQB.P.

4%

Graph No.1: Heat Balance Sheet.

TABLE NO 4: various efficiencies at different loads

|
1 37.53
2 44.94
4 42.34
6 46.71
7 45.79
8

B.P. Vs fuel consumption

0.0008 ————

0.0006

0.0004

0.0002 | —¢—B.P. Vs fuel
o0 — consumption

0 5 10 15

FUEL CONSUMPTION

B.P.

Graph No.2: Brake power Vs. Specific fuel consumption

DESCRIPTION: In the above graph Brake power is taken
in x-axis and fuel consumption should be taken in y-axis.
The fuel consumption has been compared with petrol
fuel at various loads and it is shown in figure. It is
observed that the Brake power was considering Higher
over entire load range.

4

B.P. Vs B.S.F.C.

——B.P.Vs
0.05 B.S.F.C.

B.P. Vs EXHAUST
TEMPERATURE

300
0 EXHAUST
TEMPERATURE

0 5 10 15

EXHAUST TEMPERATURE
)
o
S

B.P.

Graph No 4: B.P.Vs. Exhaust gas Temperature

DESCRIPTION :The wvariation of exhaust gas
temperature with Brake power conditions is shown in
Figure. It is observed that the exhaust gas temperature
increases with load because more fuel is burnt to meet
the power requirement.

B.P. Vs nbth
50 7“7

0 ——B.P. Vs
0 10 20 nbth

nbth

B.P.

Graph No 5: Brake power Vs. Brake thermal efficiency

DESCRIPTION: In the above graph Brake Thermal
efficiency has been compared at various loads and it is
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shown in figure. It is observed that the Brake Thermal
efficiency was considering higher over entire load range.

B.P. Vs nmech

90
S 85
g 80
e 75
nmech
0 10 20

B.P.

Graph No 6: Brake power Vs. Mechanical efficiency

DESCRIPTION:_In the above graph Brake power is taken
in x-axis and Mechanical Efficiency should be taken in y-
axis. The Mechanical efficiency of the blends has been
compared with diesel fuel at various loads and it is
depicted in figure. It is observed that the Mechanical
Efficiency was considering Higher over entire load range.

5.FUTURE SCOPE:
In the common test rig, each & every inp
parameter have to be changed manually and t
the required output parameter, we have to measur
connecting the test equipment’s manually and to carr
out the calculations manually. In futucestli
rig can be computerized using soft
be operator friendly
Modifications can b

for fabrication. The ied on the engine and

various performance pa ers such as specific fuel

consumption, Break thermal efficiency, mechanical

efficiency and heat balance at various load conditions.

1. As brake power increases fuel consumption also
increases

2. Brake specific fuel consumption decreases with
increase in brake power

3. Exhaust temperature increases as brake power
increases

4. As brake power increases both brake thermal

efficiency and mechanical efficiency increases

Our project might be have some its own
limitations but an effort has been made to the
fullest to make it successful.
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