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Abstract— the present fuel consumption scenario
is change when the world population is increases
the transportation facility as well as consumption
is also increase. For this we required type of
source which full fill the future demand of fuel
this study | am used alternative of diesel fuel. By
using n-butanol with diesel blend in compression
ignition four-stroke diesel engine. A blend of
biodiesel and diesel was prepared designated B5,
B10, B15, and B20 and B30. B5 represented a
mixture of 5% n-butanol & 95% by volume of
diesel. An experiment was conducted with diesel
and B5, B10, B15, B20 and B30 fuel. This
alternative fuel contains n-butanol, so it reduces
the emission compared to diesel. N-butanol is a
good cooling agent due to the blending of n-
butanol so the NOx emission reduced. For this
mixture the brake thermal efficiency of engine,
brake specific fuel consumption (BSFC) of
engine and exhaust gas discharge are obtained
and compared by the use of graph. The carbon
monoxide (CO), carbon dioxide CO,, and
hydrocarbons (HC), are being measured by the
use of gas analyzer and compared with other
parameter by the use graph. The performance
parameters evaluated and Results were
compared with the neat diesel the experimental
investigation has been done on single cylinder
Compression Ignition Engine coupled with a
Rope Brake Rope dynamometer.

I. INTRODUCTION

Fossil fuels are limited time energy gift to the
human race; once they are gone forever, alternate
non-petroleum fuels vyield energy security and
environment benefits. They have been with us in
one form or another for more than one hundred
years. The alternative fuel are investigated n-
butanol is a good result in compression ignitions
engine they have four carbon alcohol just double
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amount of carbon of ethanol, which equates to a
substantial increase in harvestable energy n-Butanol
is safer to handle with a Reid Value of 0.33 psi,
which is a measure of a fluid's evaporation rate
when compared to gasoline at 4.5 and ethanol at 2.0
psi [1]. N-butanol is an alcohol that can be blended
with fossil fuels. N-Butanol when consumed in an
internal combustion engine yields limited amount
NOX, SOX, or carbon monoxide all
environmentally harmful products of combustion.
CO2 is the combustion byproduct of butanol, and is
considered environmentally 'green’. N-Butanol is
less corrosive than ethanol and can be shipped and
distributed through existing pipelines and filling
stations. Fermentation of biomass by the A.B.E.
process produced Bio butanol. Consequently, n-
butanol present in conventional ABE fermentations
is usually lower than 1.3 percent a new inveted
process has been developed using continuous
Clostridium  tyrobutyricum and  Clostridium
acetobutylicum by immobilized cultures to
produce an optimal yield of 42 percent. This process
eliminates lactic, acetic and propionic acids, iso
propanol, acetone and ethanol

production. The fermentation only produces butyric

acid hydrogen, carbon dioxide ,butanol and doubles

the yield of butanol from a bushel of corn from 1.3

to 2.5 gallons per bushel.

1) Advantages of N-butanol Biodiesel

e A four carbon alcohol it has double amount of
carbon present in ethanol, which equates to a
substantial increase in harvestable energy.

e N-Butanol is an alcohol that can be but be have to
be blended with fossil fuels.

e N-Butanol when consumed in an internal
combustion engine produce less SOx, NOx or
carbon monoxide gases because of all
environmentally  harmful byproducts  of
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combustion. CO, is the main combustion
byproduct of butanol, and is considered
environmentally ‘green’.

e Hydrogen generated during the butanol

fermentation process is easily recovered, for
increament in energy yield of a bushel of corn by
an additional 18 percent over the energy yield of
ethanol produced from the same quantity of corn.

e Has the potential to reduce our nation's
dependence on foreign crude oil, protect our fuel
generation and sudden disruption  while
developing our agricultural base and reduce global
warming.

e When we wuse in large amount consumer
acceptance is increase and name recognition for
butanol. this incentives to agriculture and
industry, falling production costs, increasing
prices and taxes for fossil fuels, and the desire for
cleaner-burning sources of energy should drive an
increase in butanol production.

Il. EXPERIMENTAL SETUP
A. Technical specification
Experiment perform on SV1 type Kirloskar Oil

Engine, Vertical, compression Ignition Four Stroke

Cycle, Water cooled engine, single Cylinder engine

with Bore of 87.5 mm stroke length 1100 mm,

capacity of engine 62 CC, compression ratio 16.5:

1, rpm 1800 and rated output 3 HP.

B. Test Parameters

Load is selected and then takes its results like

temperature, fuel consumption ration, RPM etc for
corresponding load to be entered by manually are by
automatically.

C. Parameter Description

*  Fuel Consumption Rate

*  Mean Efficiency Pressure

* Load

* Actual Speed

*  Air Intake Velocity

*  Temperature of Calorimeter at water Inlet

»  Temperature of Calorimeter at water Outlet

o  Temperature of Calorimeter at Gas Inlet

»  Temperature of Calorimeter at Gas outlet

* CO, HC, NOx, CO2, and O2 emission

D. Engine Performance

* Mean Effective pressure and Torque
»  Power and Mechanical Efficiency

»  Specific Output

IJSMER201615

o  Specific fuel consumption

*  Thermal Efficiency

Emission of gases
T 1

Figure.1 C.I engine with rope brake
dynamometer

Figure.2 Gas analyzer

Formula used
. . dp +d
« Mean effective radius (R,) = % meter

Where dp = Brake drum diameter in meter
dr= Rope diameter in meter

« Fuel Consumption
_ vXspecifc .gravity of fuelx3600
- 1000xtime in sec. kg/hr

Where v =volume of the fuel consumed in mi
Torque (T) = (W; — W,) X R, X g N-m
Where W= spring balance weight, Kg
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W, =Dead weight, kg
2XmTXNXT

o Brake Power = ~50%1000 kw

Where N =Revolution per minute
« Brake mean effective pressure P, =

bar
Where L= Length of stroke
A=Area of cylinder
« Brake Specific Fuel Consumption BSFC =

Fuel consumption
P27 _kg/kwhr
Brake power

« Brake Thermal Efficiency

_ Brake power % 100
Noth = brake Fuel consumption XCalorifc Value

i ici Brak
« Mechanical Efficiency 1n.cp = ————borel

100
XD2XLXNXN
« swept volume(Vs)= =

Where D= diameter of cylinder
Nc= Number of cylinder
n=Number of cycles

« VVolume metric efficiency n,, = QVL x 100

Where Q, = air consumption, m3/sec
V= swept volume m*/sec
Table 1 sample calculation of performance
parameter for neat
Diesel

LXAXN

Indicated power

m3 /sec

I1l. RESULT AND DISCUSSION

__ Brake power

I Load Vs Fuel Consumption I
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Graph.2 comparison of brake specific fuel
consumption with load for pure diesel and n-
Butanol blends
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Graph 1 comparison of fuel consumption
between pure diesel and n-Butanol blends
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Graph 3 comparison of brake power with load for
pure Diesel and n-Butanol blends
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| Load Vs Brake Thermal Efficiency |
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| BMEP Vs Fuel Consumption |
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Graph 4 comparison of brake thermal efficiency
with load for pure diesel and n-butanol blends

| Load Vs Brake Mean Effective Pressure |
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Graph 7comparison of fuel consumption with
brake mean effective pressure for pure diesel
and n-butanol blends

Graph 5 comparison of brake mean effective
pressure with load for pure diesel and n-butanol
Blends

I Load Vs volumetric Efficiencyl
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Graph 6 comparison of volumetric efficiency with
load for pure diesel and n-butanol Blends
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Brake Power (W)

| BMEP Vs Brake Power |

4000
3500 H Diesel
3000 m 5% N-Butanol
2500
= 10% N-Butanol
2000
B 15% N-Butanol
1500
m20% N-Butanol
1000
0, -
co0 = 30% N-Butanol
0
1.75 2.3 3.52 4.63
BMEP (bar)

Graph 8 comparison brake power with brake
mean effective pressure for pure diesel and n-
butanol blends
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| BMEP Vs Brake Thermal Efficinency | | Load Vs Nox in PPM |
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Graph 9 comparison of Brake thermal efficiency Graph 12 comparison of Noy in PPM with load
with brake mean effective pressure for diesel and for pure diesel and n-butanol Blends
n-butanol blends
| Load Vs CO in PPM | | Load Vs CO2 in PPM |
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Graph 10 Variation of CO in PPM with load
for pure diesel and n-butanol Blends

| Load Vs HC in PPM |
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0
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Graph 11 comparison of HC in PPM with load for
pure diesel and n-butanol Blends
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Graph 13 comparison of CO; in PPM with load for

pure diesel and n-butanol Blends
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Graph 14 comparison of O, in PPM with load for

pure diesel and n-butanol Blends
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a) Interpretation of Graph

It is observed from all the graphs that the fuel
consumption and BSFC are nearly same for all
blends of biodiesel and neat diesel with all loads
condition, fuel consumption and BSFC increases as
load increases and have lowest value for neat diesel.
It is also show that brake power and brake thermal
efficiency are same for blended diesel and neat
diesel at all loads and its value increases as load
increases and higher for neat diesel. The ratio of air
and fuel for neat diesel and blends of biodiesel with
diesel is nearly same at all loads and have lower
value for neat diesel. And The CO emissions from
the engine at the speeds of 1500 when fuelled by
different Blends the CO discharge from the engine
fuelled by the blends at higher than those fuelled by
pure diesel at engine run at 1500 rpm and at lower
loads condition. The results showed that the HC
discharge from the engine for the blend fuels were
all higher when the engine ran on the speed of 1500
rpm. The HC emissions for all blends were lower
than that fuelled by diesel. 12 The NOx emissions
from the engine were higher than those of diesel
when fuelled by 15% N-butanol Blends, when the
engine loads were 4 and 8, the NOx emissions were
reduced by 15.8% and 0.8%, respectively. The
reduction in CO; is due to less carbon present in the
formed mixture of fuels. Hydrogen is a carbon less
fuel and when substituted to diesel formed mixture
produces less carbon dioxide. The reduction of CO2
is achieved at all load conditions. The Oxygen
Content decreases for all Blends except for B20 and
B30. Since the oxygen does not affect the
environment, these types of emissions do not play a
major role in air pollusion .

IV.  CONCLUSION

On the basis of experimental investigation we
conclude the blends of n-butanol with diesel and the
effects of the use of these blends on the engine
performance parameters and smoke density. The
tested blends were from 5% to 30% of n-butanol by
volume the engine was operated with neat diesel
B5, B10, B15, B20 and B30 blend at different loads
on which the engine speed ran at the speed of 1800
r/min, respectively. From the test results, the
conclusions of n-butanol can be used safely and
effectively at higher blending ratios with the diesel
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fuel in the diesel engine, both from the points of
view of exhaust emissions and thermal efficiency.
With the blends tested, the blends of 5%, 10%,
15%, 20% and 30% n-butanol (by volume) with
diesel were all separated into two layers. From long
term point of view, fossil fuels including diesel will
be not fulfill long term requirement due to the
limited sources; more and more bio fuels will be
used in future as the other alternatives resources to
replace the fossil fuels. At Present scenario might
not be efficient to use n-butanol today but it would
be in the future. The brake specific fuel
consumption (BSFC) of the engine run by the
blends was higher related with those fuelled by pure
diesel. The more n-butanol was added in, the higher
fuel consumptions take place, because n-butanol has
high heating rate so more fuel so that consumption
is small when compared to ethanol percentage
increases. The thermal efficiencies of the engine is
slightly higher when blends of 5%, 10%, 15%, 20%
and 30% n-butanol (by volume) and comparable
with pure diesel, has efficiency at lower loads and
lower efficiency at higher loads.
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