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Abstract

The heat flow analysis of a computerized multi-cylinder four-stroke petrol engine with
constant compression ratio variable speeds operating on gasohol, TBA, and IPA blends at
divergent packing circumstances of the MPFI spark ignition engine. The heat flow analysis
was in consideration of practical work, the HCW, the HEG, and the unacquainted losses. The
outcomes express that the heat flows analysis of the MPFI SIE running on. B15IT has shown
the highest raise in T, value at 51.88-degree centigrade (92.59%) to petrol, the highest T
value 46.77-degree centigrade which was 97.25% lower than petrol, maximum HCW value at
31.26 kW was recorded which was 63.17 % higher than the petrol, at a speed of 4500 RPM.
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1. INTRODUCTION

SA and TA have uninterrupted to secure
universal thinking as AF regardless of
leftovers in conventional reserves. Several
primary alcohols have been focused on as
the AF due to its low cost of
production,(LCP). In the wake of APR
because of its AKP and super mix ability.
Amidst gasohol as correlated to PA. In the
longer term, as the global CO production
terminates to greet with universal
utilization, SIE functioning on
unadulterated PA will fair grow into
further workable. In the precise term,
notably in the particular places of the
globe susceptible to a shortfall in CO
production, exigency schedules in the
scheme of ALF to fulfil the demands of
their automobile, and farm regions are
mandatory. The expansion of gasohol fuel
production, accordingly, is of peculiar
consideration.

2. LITERATURE REVIEW

The application of PA in SIE has
correspondingly acknowledged reasonable
consideration along with the specular
stress on mending the fuel to reach the
fulfilment of the spark ignition engines.
The foundation paths of calibrating SIE
acts and ruling defined endurance works
pickup have to abide accomplished by
disparate investigators. [1-3]. Hansen et al.
[4] researched the burning of PA fuel with
the assistance of a. HRM. They found that
the trappings of computing PA to gasohol
were heightened ID, heightened rates of
PMC, heightened TE and RES. Czerwinski
[5] applied biofuels, and PA’s blend and
correlated the heat discharge contours. He
noticed that the inclusion of PA cognates
more IL conceded by all running
circumstances. At greater and maximum
loads, the burning of fuel quickness was
observed to be as large with robust PMP.
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3. ENGINE AND
INSTRUMENTATION

In this experimental work a motion-less
stable three-cylinder, four-stroke
computerized MPFI spark ignition engine
is considered. Complete specifications of
the MPFI Sl research engine are conferred
in Table 1

Table 1 MPFI Sl Engine Specifications

Make and Model Maruti Spresso

Engine

Number of 3
Cylinders

Ignition System Spark

Bore and Stroke 73 and 79.5

(mm)
Cooling Medium Water
Compression Ratio  11.01

Power 43.2 KW @ 5500
rpm
Torque 90 Nm

4. EXPERIMENTAL SETUP

The factual setup subsists of 3C and 4S
gasoline (MPFI) engines united to ECD
for burden. It is subjected to a CAM. The
particular signals are combined with a
computer over engine gauge for Pe- PV
layouts. The arrangement is also contrived
for conforming to AF, FF, temperatures,
and burdening assessment. The factual
setup carries a definitive unattended board
box subsisting of the AB, FT, manometer,
FMU, transmitters for AF, FF circulations,
assessments, process gauge, and El. Rota
meters are conditioned for CW and CWF
assessment. The MPFI SIE warmth at
numerous plaudits, the entry and exit water
warmth, as well as lubricating oil warmth,
were calibrated employing a warmth
calibrating instrument which dwelled of a
panel on whatever automated warmth,
instruments were placed. Each instrument
had a knob and TC was attached to the
knobs. The apparatus for warmth
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measurements are displayed in Fig.1. The
description of TC employed and the
plaudits of practice are shown in Table 3.

5. PREPARATION OF ALCOHOLIC
BLENDS

The basic Alcoholic blends are prepared
and measured and compared with
conventional fuel gasohol and ready for
the usage of the MPFI Sl engine. In the
present work 5%, 10%, 15%, 20% IPA
and TBA blends are blended with 100 %
gasohol. For example, 5% IPA blended
with 95% GF is denoted as B5I1. Similarly,
10% IPA blended with 90% GF as B10l,
15 %IPA blended with 85% GF as B15I,
and 20 % IPA blended with 80% GF as
B20l, 5% TBA blended with 95% GF is
denoted as B5T. Similarly, 10% TBA
blended with 90% GF as B10T, 15 % TBA
blended with 85% GF as B15T, 20 % TBA
blended with 80% GF as B20T, 5% IPA
and 5% TBA blended with 90% GF is
denoted as BS5IT. Similarly 10% IPA &
10% TBA blended with 80% GF as
B10IT, 15 % IPA & 15%TBA blended
with 70% GF as B15IT, and 20 % IPA &
20% TBA blended with 60% GF as
B20IT. 100% pure gas hole is represented
as 100% P.

6. EXPERIMENTAL
METHODOLOGY

The concept is about investigating the fuel
flow analysis of IPA & TBA against a
fixed compression ratio of 11.01 and a
fixed crank angle of 17 degrees under the
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wide throttling opening method. By
varying the blend range initially from
95%, 90%, and 85% to 80% against the
speeds of 2500 rpm, 3500 rpm, and 4500
rom. In every case, the motto of the
investigation is to trace out the most
valuable outcomes in the form of
performance, combustion and knocks
against speeds. The final results are going
to be verified and compared with the
previous  researcher’s  work.  The
experimental test matrix for the work is
taken as (total number of observations) CR
X CA x Speed x Blends =1 *1* 3 *12
(36 readings).

7. SOFTWARE

IC Engine Soft is a laboratory prospect-
placed program package developed for
engine work investigation systems. It
delivers greater engine examination
operation demands counting investigation,
broadcasting, data access, and data
desertification The IC Engine Soft figure
out potential performances, FC and heat
discharge. It is conjugable as per
experimental  requirements.  Numerous
charts are captured in divergent
performing circumstances. Period
networked evaluation of the engine in
RUSH form needed beacons is browsed,
gathered and conferred in the blueprint.
The gathered testimony data is permeated
to watch the shreds of evidence in the form
of unbroken patterns. The outcomes and
charts can be engraved. The testimonies in
the Excel scheme package are used for
more studies.

=

Fig. 1. Experimental Setup Schematic View Source (Apex Innovation Lab)
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Table 2 Accessories for MPFI SI Engine

Accessories Specifications

Dynamometer EC

Piezo Sensor PCB USA ignition Range 350 Bar

TS Radix, RTD, PT100 and TC, Type K

LS VPG Sensotronics, LC, type- SG, 0-50 Kg

LI ABUSTEK USA, Digital, 0-50 Kg,

FT Yokogawa Japan, DP transmitter, 0-500 mm WC

AFT Wika Germany, PT, (-) 250 mm WC

Fuel tank (15 lit) Type: Dual compartment, with fuel metering pipe of glass

Data acquisition device NI Instrument USA, NI USB-6210, 16-bit, 250kS/s.

Table 3 Summary of Temperature Measurement

Designation Type Point of Use

T1 K MPFI SIE Inlet Water Temperature

T K MPFI SIE outlet Water Temperature

T3 K MPFI SIE Calorimeter Water Inlet
Temperature

T4 K MPFI SIE  Calorimeter Outlet Water
Temperature

Ts K Exhaust Gas Inlet Temperature

Te K Exhaust Gas Outlet Temperature

T2 (Deg.C)
76 (Deg.C)

4000

4
Speed (RPM) Speed (RPM)

FigNo2 T2 Vs N FigNo3 Tz Vs N FigNo4 Ts Vs N

-

HEG (Deg.C)

HBP (KW)

3
HCW (KW)

[
200 2500 3000 3500 4000 4500 5000
Speed (RPM)

0
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4000

3500 35
Soeed (RPM) Speed (RPM)

FigNo5HBP Vs N Fig No 6 HCW Vs N FigNo7 HEG Vs N
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HUA (Deg.C)

Speed (RPM)

FigNo8 HUAVs N

CONCLUSIONS

Secondary and tertiary alcohols such as
TBA and IPA of the SIE heat flow
bounds can reinforce the overall
behaviour. The current research work heat
flow analysis for the TBA and IPA alcohol
proportions was investigated. Through the
experimental work, it was found that there
are significant improvements in the T2, Ta,
Te and HBP, HCW, HEG and HUA areas.
The MPFI SIE was run at 2500 RPM,
3500 RPM and 4500 RPM with a constant
compression ratio of 11.0: 1. The key
investigation reports are as follows :

e Engine Out Let water
Temperature (T2): As the speed
increased the T value also
increased. At a speed of 4500
RPM, the highest T, (51.88-degree
centigrade) was recorded for the
blends B5ITand B10l which was
92.59% higher than petrol at the
same speed. The lowest T2 (29.79-
degree centigrade) at a speed of
2500 RPM was recorded for the
blend B5I which was 85.70%
lesser than the petrol at the same
speed as shown in Fig 2.

e Calorimeter = Water Outlet
Temperature (T4): As the speed
increased the T4 wvalue also
increased. At a speed of 4500
RPM, the highest T4 (46.77-degree
centigrade) was recorded for the
blend B5IT which was 97.25%
lower than petrol at the same
speed. The lowest T4 (29.22-
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degree centigrade) at a speed of
2500 RPM was recorded for the
blend B10l which was 95.37%
higher than the petrol at the same
speed as shown in Fig 3.

Exhaust Gas Outlet Temperature
(Te): As the speed increased the T6
value also increased. At a speed of
4500 RPM the highest T6 (407.83-
degree centigrade) was recorded
for the blend B15T which was
97.25% lower than petrol at the
same speed. The lowest T6
(147.458-degree centigrade) at a
speed of 2500 RPM was recorded
for the blend B151 which was
69.64% lower than the petrol at the
same speed as shown in Fig 4

Heat loss due to Brake Power
(HBP): As the speed increases the
HBP also increased. At a speed of
4500 RPM, the maximum HBP
value (29.17 kW) was recorded
against the blend B5T which was
91.18 % higher than the petrol at
the same speed. The lowest HBP
value (9.29 kW) was recorded
against the blend B15I at a speed of
2500 RPM which was 64.96 %
lower than the petrol at the same
speed as shown in  Fig 5.

Heat loss due to Cooling
Water(HCW): As the speed
increases the HCW also increased.
At a speed of 4500 RPM, the
maximum HCW value (31.26
kW) was recorded against the
blend B5IT which was 63.17 %
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higher than the petrol at the same
speed. The lowest HCW value
(5.49 kW) was recorded against the
blend B20IT at a speed of 2500
RPM which was 38.97 % higher
than the petrol at the same speed as
shown in Fig 6.

Heat loss due to Exhaust
Gases(HEG): As the speed
increases the HEG also increased.
At a speed of 4500 RPM, the
maximum HEG value (14.96 kW)
was recorded against the blend
B15T which was 98.29 % lower
than the petrol at the same speed.
The lowest HEG value (5.07 kW)
was recorded against the blend
B10l at a speed of 2500 RPM
which was 79.71 % lower than the
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petrol at the same speed as shown
in Fig 7.

Heat loss Unaccounted (HUA):
As the speed increases the HUA
also increased. At a speed of 4500
RPM the maximum HUA value
(78.74 kW) was recorded against
the blend B151 which was 99.25 %
higher than the petrol at the same
speed. The lowest HUA value
(36.29 kW) was recorded against
the blend B5IT at a speed of 2500
RPM which was 63.75 % lower
than the petrol at the same speed as
shown in Fig 8. Comprehensively,
it can be declared that the
temperatures of the cooling water
accomplish significantly noticeable
changes in MPFI SIE behaviour.

NOMENCLATURE

AB | Air Box HUA | Heat Loss Due to Unaccounted
AF Air Flow ID Ignition Delay

ALF | Alternative Liquid Fuels IL Ignition Lag

AKP | Anti Knock Properties IPA | Iso Propyl Alcohol
CAM | Common Advanced Mechanism LCP | Low Combustion Profile
CO Carbon Mono Oxide MPFI | Multiple Port Fuel Injection
Cw |ID PA Primary Alcohol

CWF | Common Working Fluid PMC | Pre Mixed Combustion
ECD | Engine Control Device PMP | Pre Mixed Phase

El Energy Intensity RES | Reduced Exhaust Smoke
FMU | Fuel Measuring Unit SA Secondary Alcohol

FC Fuel control SIE Spark Ignition Engine
FF Fuel Flow TA Tertiary Alcohol

FS Fuel Supply TBA | Tert Butyl Alcohol

FT Fuel Tank TC Temperature Control

GF Gasoline Fuel TE Total Energy

HBP | Heat Loss Due to Brake Power 4S Four Stroke

HCW | Heat Loss Due to Cooling Water TE Thermal Efficiency
HEG | Heat Loss Due to Exhaust Gases 3C Three Cylinder

HRM | Heat Release Model
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