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Abstract: The area of Alternate fuels has many challenges related to sources as well as running of the Machine. The

availability, extraction of crude oils, Food Protocols, Energy content etc... are source challenges. By the properties of

fuel atomization, proper combustion, emissions are the machine challenges.

Based on the Source challenges Safflower is considered as a source and to achieve the machine challenges the

parameters like blends of Fuel, Compression Ratio & Injection Timing are considered.

The research is focused to study the engine products i.e. Performance parameters and Engine Bed Vibrations of a
safflower bio diesel blends at different compression ratios and injection timings. To the best combination w.r.t to the

blend, Compression Ratio and Injection Timing the Nano particles i.e. Cerium Oxide (CeO2), Aluminium Doped with

Titanium Oxide (AITiO2) are added and Results are investigated.

Keywords — Alternate fuels, Bio Diesel, Engine Modifications, Fuel additives, Engine Vibrations.

I. INTRODUCTION

Internal combustion engine commonly called as IC Engine
used for production of Mechanical energy(shaft power)
from Chemical energy (fuel) with the help of different
systems like Ignition, Lubrication system etc... Rudolf
Diesel Invented the IC Engine running with Peanut oil as a
fuel to help the Farmers. The Area of energy in the world
facing many problems due to lake of fossil based fuels.
Fossil based Diesel fuel and Petrol are commonly used for
running of the IC Engine. Day by day fossil fuel sources are
decreasing but usage of fuel is increasing due to people
luxury.

The safflower is a plant, flowers and seed oil are used in
ayurvedic medicine and cooking etc... the flowers are used
as a cheaper substitute for saffron. Due to huge oil sources,
energy content the safflower is considered as a source for
bio diesel.

Il. MATERIALS & METHODS

Safflower oil is collected from local market, Fossil based
diesel fuel is purchased in fuel bunk. Required chemicals
are purchased in chemicals store.

232 | IIREAMV0510957067

DOI : 10.35291/2454-9150.2019.0568

A. Bio Diesel Production

Safflower bio diesel is produced by Transesterification
process in the presence of Methanol an NaoH as a Catalyst.
The Neat and dried safflower oil is reacted with 13% of
Methanol and 1% NaoH as a Catalyst. The Magnetic stirrer
is set to 700 rpm and temperature is set to 700C. now this
solution is transferred to a separating funnel to separate the
glycerine & Methyl ester and post treatment is done to get
the salt free and moisture free Bio diesel.

B. Overview of Experimentation

The Experimentation is done on a Computerized Variable
Compression Ratio Direct Injection Water cooled Engine.
The analysis is done with the blends of bio Diesel with the
diesel fuel at a Proportion rate of 10%, 20%, 30%, 100% at
a Compression Ratio of CR16, CR17, CR18with an
injection timing of Crank angle 21° before top dead centre
(INJT CA 21° BTDC). For the best combination the
injection pressure is varied with INJT CA 22° BTDC, INJT
CA23°BTDC.
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o Addiie C. Details of the Test Rig
Compression oo . | Nano Additives | (Aluminium - - - - -
Fuel Blend Ratio Injection Timing (Coiom Oride) | Doped wilh Type of Engine Single Cylinder 4-Stroke, Vertical engine
fitanium) Rated Power 3.50 kW @1500 RPM
CR16 Compression Ratio 15.00 to 21.00
B0 CRI7 Range
CRI8 Cooling Water cooled
CR16 Engine Specifications Cylinder Bore 87.50(mm), Stroke Length
CR17 110.00(mm), Connecting Rod length
ngJg CCA a 234.00(mm)
B10 ——— 0L AlTiod Bz Dynamometer Electrical Dynamometer
CRI8 e Ce0250mg | AlTiod S0mg ] o
Ce0275mg | AlTio? 75mg Table 2 Engine Specifications
INIT CA 230
0 BihC I11. RESULTS & DISCUSSION
B20 CR17
ggig A. Performance Analysis
B30 CRI7 Compression ratio is the ratio of maximum cylinder volume
- to the minimum cylinder volume. When the compression
B100 CRI7 ratio increases the inducted air being compressed more and
0 S . s s o= more during compression stroke and cause for the
Table 1 Overview of Experimentation production of high compressed air with temperature. This
air will help for proper atomization and mixing with the air,
as a results proper combustion is done
Bthe(%) BSFC(Kg/kwh) ME (%)
CRIINJ FUEL 1 6 11 17 22 1 6 11 17 22 1 6 11 17N | 22
BLEND/Load Nm Nm Nm Nm Nm Nm Nm Nm Nm [ Nm Nm [ Nm Nm m Nm
BO 282 | 1264 | 1952 | 2364 | 2597 | 306 | 067 | 044 | 035 | 033 | 58 | 2821 | 4528 | 57.0 | 64.94
BI0 212 | 1255 | 17.96 | 2170 | 2405 | 408 | 075 | 048 | 039 | 036 | 60 | 26.72 | 4207 | 531 | 60.52
CR16 B20 296 | 137 1937 | 2304 | 243 | 292 | 063 | 049 | 039 | 036 | 59 | 2857 | 4187 | 532 | 59.39
B30 162 | 113 1753 | 219 | 2352 | 532 | 077 | 049 | 04 | 037 | 33 | 2379 | 386 | 504 | 58.18
B100 098 | 1171 | 1742 | 2264 | 2309 | 879 | 08 | 05 | 041 | 037 | 24 | 2666 | 4259 | 528 | 59.35
BO 282 | 1264 | 1952 | 2334 | 2597 | 306 | 067 | 044 | 036 | 033 | 58 | 2852 | 4528 | 58.3 | 64.94
B10 119 | 1224 [ 1905 | 2235 | 2479 | 326 | 0.7 | 045 | 038 | 035 | 24 | 2678 | 4285 | 524 | 59.89
CR17 B20 25 | 1429 | 1907 | 2363 | 2517 | 345 | 06 | 045 | 036 | 0.34 | 45 | 27.8 | 4085 | 524 | 59.36
B30 043 | 125 | 17.97 | 2331 | 2529 |32 |07 | 048 | 037 | 034 | 31 | 2637 | 3915 | 5.5 | 58.04
B100 147 | 1295 | 1836 | 2321 | 2407 | 389 | 071 | 047 | 038 | 036 | 3.1 | 2721 | 4293 | 538 | 60.14
BO 282 | 1278 | 1952 | 2388 | 2597 | 306 | 067 | 044 | 035 | 033 | 58 | 288 | 4528 | 57.4 | 64.94
CR18 B10 114 | 1274 | 199 | 238 | 2661 | 29 | 067 | 043 | 036 | 032 | 23 | 2674 | 4137 | 505 | 58.85
B20 295 | 1387 | 214 | 2453 | 2572 | 293 | 062 | 0.4 | 035 | 034 | 561 | 26.49 | 4201 | 52 58.69
B30 107 | 1381 | 1987 | 2355 | 2549 | 31 | 0.63 | 043 | 037 | 034 | 1.9 | 2569 | 40.85 | 50.7 | 58.04
B100 134 | 1513 | 2115 | 2623 | 2639 | 30 | 061 | 041 | 035 | 033 | 24 | 2848 | 4219 | 526 | 59.51
0
NTOAZY 175 | 125 | 2097 | 2173 | 2648 | 499 | 074 | 042 | 038 | 033 | 335 | 2661 | 4096 | 522 | 5835
iacti 0
Injection INJT CA 22 170 | 132 | 1999 | 2262 | 2738 | 507 | 069 | 043 | 036 | 032 | 2.88 | 2692 | 4019 | 506 | 58.05
Timing BTDC
0
(B10CR18) 'BNTJSCCAB 221 | 1386 | 1970 | 2345 | 2633 | 391 | 072 | 044 | 036 | 033 | 426 | 2652 | 41.08 | 512 | 5861

Table 3 Engine output values

In the performance of the engine the parameters like Bthe,
BSFC, ME were investigated. Table shows the Bthe, BSFC
and ME values for Safflower bio diesel blends i.e. B0, B10,
B20, B30 and B100 at the compression ratio of CR16,
CR17, CR18. Fossil based Diesel fuel is a Hydrocarbon
fuel, when the bio diesel is mixed with the diesel oxygen is
also available in the fuel mixture and cause for proper
combustion fuel and releases the maximum energy within
the cylinder it is observed from the results, by increasing the
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compression ratio the Bthe is linearly increasing, BSFC is
Decreasing and ME is with negligible deviations.

Bthe. The Bthe is the effectiveness of engine power w.r.t to
the fuel energy. It is the ratio of Brake power to the Fuel
consumption and calorific value of fuel.

EP 3600 «100
Bthe = ——
Mfc+CWV

Bthe is the indication for the ability of combustion system
and how efficiently fuel energy was converted in to Power
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output (Brake Power) of the Engine. As the load on the
engine increases Bthe is increased. Friction Power is the
main parameter that will directly effects on brake power as
well as Bthe..B10 and B20 blends are effective blends
further increase in blend quantity leads to reduction in
energy content and increase in fuel viscosity. This leads to
reduction in Energy release rate and cause for reduction in
Bthe. The combination B10 at a Compression Ratio of
CR18 achieves a Bthe of 26.61%. at CR18 with an injection
timing of INJR 22° BTDC achieves a maximum Bthe of
27.38%. whenever the injection timing is varied there is
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some more time period is available for proper mixing of
fuel with the air and releases the maximum Mean effective
pressure nearer to TDC. Further increase in injection timing
leads to reduction in Bthe, the reason is whenever fuel
releases into the combustion chamber proper atmosphere is
required for evaporation and initiation of combustion. If the
injection timing is advanced BTDC, the piston does not
nearer to TDC, so Proper pressure and temperature
atmosphere is not created leads to improper combustion and
results in decreasing in Bthe.

Influence of Compression Ratio and Blends on Bthe

Main Effects Plot for SN ratios
Diata Meaes

ot bz N

Mean of SN ration

BTHE

0 ax . can o ¥ N!NI;- 3 =
Pralas nase: Lavger i Server
G DF SeqSS AdjSS AdjMS F P
fuel blend 2 01465 0.1465 0.07323 0.18 0.839
CR 2 29249 29249 146243 367 0.125
Residual Error 4 15949 15949 039872
Total 8 46662

Fig 1 S/N Ratio, 3D Surface, ANOVA for Bthe

Minitab software is used for investigate the output.
Following graphs represents the S/N ratio for two
parameters, CR and fuel Blends. The parameter which have
the minimum slope will influence the less on response. Like
that the parameter which have the maximum slope (Max
S/N Ratio) will influence the more on output response.
From the plot, it is observed that compression ratio is the
most influence parameter and it is varying linearly._By
increasing the compression ratio, the response of S/N ratio
is increasing linearly. The fuel blend B30 and CR 18 is the
most influencing parameter on Bthe. It is observed that

Analysis of Variance (ANOVA) obtained by Taguchi
method are tabulated in the table. The parameter which
influence the most on Bthe is identified by evaluating the
contribution. From the analysis it is observed that CR is the
most Influencing parameter on Bthe.

To analyse the influence of the CR and Blend of fuel on
Bthe, The 3D surface is plotted with Bthe against the CR
and Blends. From the graph it is observed that the Bthe is
decreasing with the increase in quantity of bio Diesel in the
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Blend, Bthe is Increasing with the increase in Compression
Ratio. The maximum Bthe was obtained at B10 CR18.

BSFC

M
BSFC = —= kg/kw
BP

is the consumption of fuel w.r.t the Brake Power. The BSFC
is also called as Effective Fuel. The specific fuel
consumption is decreases with increase in load. If The load
on the engine increase causes increase in suction pressure,
due to increase in suction pressure quantity of air in the
cylinder is high, so enough oxygen for combustion of fuel is
increased, proper combustion is takes place. by increasing
the compression ratio, the BSFC is decreased. The
combination B10 with a compression ratio of CR18 have a
Minimum BSFC of 0.32 kg/kW-h.
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Influence of Compression Ratio and Blends on BSFC

Main Effects Plot for SN ratios

AdjSS AdjMS F P

Dot Means

"

T %

5 .

o
Source DF SeqSS
fuel blend 2 0.000067
CR 2 0.001400
Residual Error 4 0.000333
Total 8 0.001800

0.000067 0.000033 0.40 0.694
0.001400 0.000700 8.40 0.037
0.000333 0.000083

Fig 2 S/N Ratio, 3D Surface, ANOVA for BSFC

From Fig 2, the S/N Ratio plot, it is observed that
compression ratio is the most influence parameter on BSFC
and it is varying linearly._By increasing the compression
ratio, the response of S/N ratio is increasing linearly. The
fuel blend B10 and CR 18 is the most influencing parameter
on BSFC.

Analysis of Variance (ANOVA), it is observed that CR is
the most Influencing parameter on BSFC.

To analyse the influence of the CR and Blend of fuel on
BSFC, The 3D surface is plotted with BSFC against the CR
and Blends. From the graph it is observed that the BSFC is
increasing with the increase in quantity of bio Diesel in the
Blend, Bthe is decreasing with the increase in Compression
Ratio. The minimum BSFC was obtained at B10 CR18.

ME is the Mechanical Efficiency. It is the relation between
indicated power(IP) and Brake Power(BP).

ME =(%] «100%

The effectiveness in transformation for indicted power into
Mechanical Power by means of Piston, Connecting rod and
Crank shafts are indicated by ME. It is observed the by
increasing the compression ratio the ME is reduced. At low
compression ratios the engine is running smoothly by
increasing the compression ratio the power is increased for
operation of Fuel feed pump, Lubricating oil pump etc...
leads to a negligible reduction in ME. The combination
CR16 with B10 have a Maximum ME of 60.52%.

Influence of Compression Ratio and Blends on ME

Main £ffocts Plot for SN ratios
Cats Mesrs

3 -

, & €0

H 3 -

s, e

2 50 =

8 cm
. 10
[ e = e ac e 20 16

Spmalisasar Lorper i berter BLEND 30
Source DF SeqSS AdjSS AdjMS F P
fuel blend 2 42694 426094 2.1347 1308 0018
CR 2 1090 10960 05480 336 0.139
Residual Error 4 06528 0.6528 0.1632
Total S 60182

Fig 3 S/N Ratio, 3D Surface, ANOVA for ME

From Fig 3, the S/N Ratio plot, it is observed that Fuel
Blend is the most influence parameter on ME and it is
varying linearly._By increasing the Bio Diesel quantity, the

response of S/N ratio is decreasing linearly. The fuel blend
B10 and CR 16 is the most influencing parameter on ME.
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Analysis of Variance (ANOVA), it is observed that Blend
of the Fuel is the most Influencing parameter on ME.

To analyse the influence of the CR and Blend of fuel on
ME, the 3D surface is plotted with ME against the CR and
Blends. From the graph it is observed that the ME is
Decreases with the increase in quantity of bio Diesel in the
Blend, ME is decreasing with the increase in Compression
Ratio. The maximum ME was obtained at B10 CR16.

International Journal for Research in Engineering Application & Management (IJREAM)

ISSN : 2454-9150 Mol-05, Issue-09, Dec 2019

From this experimentation the combination B10 with the
compression ratio of CR18 at an injection timing of INJT
CA 22° BTDC will be the best combination. Now for this
Combination the Nano Additives like Cerium Oxide and
Aluminum doped with Titanium oxide are added at a
proportion of 25 mg, 50mg and 75mg. by considering the
solubility range and viscosity the addition of nano additives
is limited to 75mg.

Bthe(%) BSFC(Kg/kWh) ME(%)
Mode of Oneration 1 6 1 17 22 1 6 1 | |2 |1 6 1 17 2
P Nm | Nm | Nm | Nm | Nm [Nm |[Nm | Nm |[Nm |[Nm | Nm [ Nm | Nm | Nm | Nm

INJT

B10 CR18 52’2} 170 | 132 | 1999 | 2262 | 2738 | 507 | 069 | 043 | 036 | 032 | 28 | 2692 | 4019 | 50.6 | 58.05
BTDC

Cerium Oxide 25mg | 1.2 | 134 | 2081 | 2449 | 2714 | 7.21 | 064 | 042 | 035 | 0.32 | 205 | 25 4082 | 50.78 | 58.23

ceo2 s0mg | 325 | 1527 | 2149 | 2448 | 2637 | 266 | 056 |04 |035 | 033 |521 | 275 | 4179 | 5126 | 5827

(B10 CR18 INJT 75mg | 1.96 | 14.14 2502 | 2813 | 441 | o061 | 042 | 034 | 031 | 329 | 2658 | 41.27 | 51.66 | 59.06

22° BTDC) 2073

Aluminium Doped 25mg | 0.66 | 14.35 | 21.5 2752 | 3237 | 6.2 0.6 0.4 031 | 027 | 1.2 2657 | 40.7 50.86 | 58.49

with Titanium oxide

AlTio 50mg | 1.36 | 16.02 | 2508 | 2642 | 27.35 | 635 | 053 | 035 | 031 | 031 | 236 | 271 | 4154 | 5116 | 58.31

gzgoB‘;'Elcg)'N” 75mg | 277 | 1512 | 2092 | 2468 | 27.39 | 312 | 057 | 041 | 035 | 032 | 458 | 2804 | 4089 | 511 | 57.86

Table 4 Engine output Parameters for Nano Additives

Bthe it is observed from the table the addition of nano
metal oxides to the fuel will increase the brake thermal
efficiency. The Bthe for the operation B10 CR18 INJT CA
22° BTDC is 27.38% at a load of 22 N-m. the addition
cerium oxide nano particles to this fuel i.e. B10 achieves a
maximum Bthe of 28.13% with a quantity of 75mg. the
addition of aluminium doped with titanium oxide is also
increase the Bthe and it is about 27.52% at a quantity of
25mg, further increase in quantity leads to reduction on
Bthe.

BSFC by the observation from the table by the addition of
nano particles to the fuel. The addition of cerium oxide
nano particles to the fuel is may not cause for a appreciable
change in BSFC. But addition of aluminium doped with
titanium may reduce the BSFC up to 0.27 kg/kW-h.

ME as discussed earlier the Mechanical efficiency is does
not effected greatly by any kind of operation. The ME is
about 58% with decimal deviations for all type of
operations. The cerium oxide with a quantity of 75 mg
achieves the maximum ME of 59.06%. the AITiO2 with a
Quantity of 25 mg achieves the maximum ME of 58.49%.

B Vibration Analysis

The Vibrations of the Engine Bed is captured by using 3
axis accelerometers (ADXL 335). It measures the G forces
in X, Y and Z directions. The range of the accelerometer is
0.5Hz to 550Hz. The captured G forces are to be Collected
and tabulated in a serial monitor by using Arduino UNO rev
3. The Vibrations is considered in the Hz and the maximum
value of the vibration will be considered for the analysis
part and tabulated at each and every experimentation.

Fig 4 Vibration Measurement Setup

Max Fx Max Fy Max Fz
FUEL 1 6 11 17 22 1 6 11 17 22 1 6 11 17N | 22
BLEND/Load Nm Nm Nm Nm Nm Nm Nm Nm Nm | Nm Nm | Nm N'm m Nm
B10 1.58 1.62 1.67 1.69 1.72 158 | 1.60 | 1.63 | 1.65 | 1.68 118 | 1.23 1.28 131 | 1.35
B20 1.58 1.59 1.61 1.67 1.73 167 | 1.60 | 161 | 1.63 | 1.64 121 | 1.25 1.30 1.39 | 1.49
CR 16 B30 1.59 1.69 1.79 1.76 1.73 157 | 162 | 1.68 | 1.69 | 1.70 120 | 1.23 1.27 125 | 1.24
B100 1.59 1.62 1.66 1.69 1.73 158 | 1.60 | 1.62 | 1.62 | 1.63 118 | 1.20 1.22 1.30 | 1.38
B10 1.58 1.65 1.73 1.74 1.76 158 | 1.60 | 1.62 | 1.65 | 1.68 118 | 1.22 1.27 138 | 1.49
CR17 B20 1.58 1.63 1.68 1.75 1.83 159 | 1.63 | 168 | 1.70 | 1.73 119 | 1.26 1.34 134 | 1.34
B30 1.58 1.69 181 1.74 1.68 161 | 164 | 1.67 | 1.70 | 1.73 119 | 1.23 1.27 131 | 1.36
B100 1.57 1.64 1.72 1.69 1.67 159 | 161 | 164 | 1.67 | 171 118 | 1.23 1.28 1.36 | 1.44
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B10 161 | 160 | 177 | 177 | 178 | 161 | 162 | 1.64 | 1.65 | 167 | 122 | 13L | 1.40 | 149 | 158
CR 18 B20 159 | 166 | 173 | 175 | 1.77 | 160 | 1.62 | 1.65 | 1.67 | 1.69 | 121 | 125 | 1.29 | 140 | 152
B30 162 | 170 | 179 | 178 | 177 | 161 | 169 | 1.78 | 1.71 | 1.64 | 124 | 123 | 1.23 | 122 | L1.22
B100 161 | 164 | 167 | 175 | 1.84 | 162 | 162 | 1.63 | 1.67 | 171 | 122 | 127 | 1.33 | 147 | 161
0
:3”TJSCCA 2 161 | 168 | 176 | 179 |18 | 162 | 162 | 1.63 | 1.64 | 165 | 120 | 131 | 142 | 148 | 1.54
0
Injection Timing INJT CA 22 160 | 173 | 186 | 184 |18 | 159 | 161 | 1.63 | 1.68 | 173 | 121 | 132 | 144 | 157 | L.70
BTDC
(BI0CR18) INJT CA 23°
BTDC 158 | 171 | 184 | 180 | 177 | 158 | 160 | 1.62 | 1.64 | 167 | 121 | 133 | 146 | 152 | 158
25 mg 162 | 167 | 173 | 177 |18 | 161 | 164 | 167 | 167 | 168 | 121 | 120 | 137 | 146 | 155
Cerium Oxide 50 mg 158 | 163 | 168 | 1.74 | 1.81 | 159 | 1.61 | 1.63 | 1.66 | 1.69 | 121 | 128 | 1.35 | 140 | 1.45
75 mg 160 | 161 | 162 | 170 | 179 | 160 | 1.64 | 1.68 | 1.69 | 171 | 122 | 130 | 1.38 | 146 | 1.54
25 mg 163 | 163 | 163 | 168 | 173 | 161 | 1.62 | 1.64 | 1.66 | 1.68 | 121 | 132 | 143 | 147 | 151
Aluminium doped 50 mg 158 163 | 1.69 | 172 | 176 | 160 | 162 | 1.64 | 170 | 1.76 | 121 | 133 | 145 | 149 | 154
with titanium
75 mg 158 | 172 | 187 | 175 | 164 | 172 | 172 | 172 | 170 | 169 | 184 | 184 | 184 | 166 | 1.48

Table 5 Engine Bed Vibrations

It is observed from the vibration measurement, by
increasing the compression ratio and blend percentage all
directional vibrations are increasing. There is no
appreciable change in the vibrations by changing the
injection timing. Cerium oxide nano particles are not
effecting on the vibrations. Aluminium doped with the
titanium is also not effecting up to 50 mg further will
increses the vibrations in all directions. The pure bio diesel
(B100) is achieves the highest vibrations. The viscosity of
the B100 is high compared to all other blends. So due to
Viscosity poor atomization taking place then it will effects
on the proper combustion of the fuel. Due to this reason
pure mode have the highest vibrations.

IV.NOVELTY

o Safflower is used as a source for Bio Diesel.

e Experimentation is carried out with the both Engine
& Fuel Modifications.

e Cerium Oxide, Aluminium Doped with the Titanium
Oxide is used as a Nano Metal Oxide Additive.

e To observe the clear influence of the input
parameter on the engine output the research is
done with the Taguchi analysis, 3D surface
Analysis and ANOVA Technique.

e Vibration analysis is done with the Accelerometer
and Arduino UNO rev 3.

V. CONCLUSION

The present research reveals that safflower bio diesel is a
quite alternate fuel to Fossil based Diesel duel.
Compression Ratio is the most influence parameter on the
engine Output. By increasing the bio diesel percentage in
the fuel may reduces the all output parameters due to
reduction in heating value and increase in viscosity. The
addition of nano metal oxides will increase the Bthe and
decreases the BSFC. The Combination B10 CR18 INJT CA
22° BTDC Ce02 75Mg, B10 CR18 INJT CA 22° BTDC
AITiO2 25Mg are the best combinations and suggested for
the Stationary Engines.
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NOMENCLATURE

BTDC = Before Top Dead Centre

Bthe = Brake Thermal Efficiency

BSFC = Brake Specific Fuel Consumption
ME = Mechanical Efficiency

CA  =Crank Angle

CR = Compression Ratio

INJT = Injection Timing

CeO2 = Cerium Oxide

AITiO2 = Aluminum doped with Titanium Oxide
TDC = Top Dead Centre

B10 = (10% Bio Diesel + 90% Diesel)
B20 =(20% Bio Diesel + 80% Diesel)
B30 =(30% Bio Diesel + 70% Diesel)
B100 =(100% Bio Diesel)

BO = (100% Diesel)
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