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A Study on the Performance of the MPI Gasoline
Engine with Gasoline-Ethanol Blends

A A 5 8
Keon-Sik Yoon, Seung-Han Shin

ABSTRACT

The effect of ethanol-blending on the performances of the MPI gasoline engine was
examined. The experiments were carried out for the stoichiometric conditions under MBT
spark timing over various operating conditions. The blending rate of ethanol were determined as
10 to 30 percent according to the analysis of the properties of blended fuels. The engine with
ethanol-blended fuels showed improved performances such as brake torque, brake power, brake
thermal efficiency and exhaust emissions compared with those of pure gasoline over most
operating conditions. Though the brake specific fuel consumption was increased by
ethanol-blending due to their lower heating values, the increasing rates of the brake specific
fuel consumption were limited to the half of the blending rates owing to the increase in the
thermal efficiency. :

F Q7)< 80] : MPI gasoline engine (¥A}2] 7}&¥ 7]#), Ethanol (ol §-2), Blended fuel
(£ 8), Performance (A %), Exhaust emission (¥ 7]7}2)
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Table 1 Properties of test fuels

Method Analysis Results
ftem (ASTM) | O%E" | 10%E| 20%E |30%E | 70%E | 80%E | 90%E |100%E™
API Specific Gravity D 1298 | 579 | 563 | 548 | 533 | 467 | 449 | 436 | 422
Specific Gravity 0.747 | 0.753 | 0.759 | 0.765 | 0.794 | 0.802 | 0.808 | 0.814
Research Octane Number | D 2699 | 91.8 | 95.6 | 103.8 | 109.1 - - - 111
Gross Heat Value(k]/kg) 48326 | 46626 | 44504 | 43022 | 35652 | 33664 | 32400 | 30696
IBP’ 34 | 36 | 3 | 38 | 43 | 49 | 56 78
10% 52 | 48 | 48 | 52 | 62 | 71 | 76 78
o 50% 87 | 68 | 68 | 71 | 77 | 17 | 78 78
Distillation D &
90% 139 | 139 | 136 | 134 | 78 | 78 | 78 78
EP” 174 | 171 | 170 | 168 | 79 | 79 | 79 79
Residuals(vol. %) 09 | 08 | 08 | 08 | 04 | 02 | 02| 02
Pb(g/!) D 3329 < 0.0005
Water and Sediment{vol.%) | D 2709 < 0.005
Reid Vapor Pressure(kg/e) | D 323 | 074 | 078 [ 079 [ 079 | 062 | 048 [ 034 [ 021
Total Sulfur(wt.%) D 2622 < 0.01
Extizr;;zd(/}:xiﬁgm) D 331 [0.4/2.4)04/3.40.2/1.8(0.2/1.2] /0.8 | /0.6 | /02 | /02
* Base Gasoline , ** Ethanol
*IBP : Initial Boiling Point , * "EP : End Point
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Table 2 Stoichiometric air-fuel ratio and lower
heating value for blended fuels

Ethanol | 0 [ 10| 20|30 [40 ({50 [ 60|70 {8 |9% 100
Percentage | % [ % | % [ % | % | %% |%|%|%|%
Stotchiometric
A/F Ratio
Lower Heating
Value (k)/kg)

147 1408) 1347| 1288| 1229| 11.72| 1116 106 | 1006] 953| 901

43048) 42085, 40056 33461 36703 4974 33275 31609 | 29972 28365 | 6787
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3. A B Table 3 Specifications of test engine
Item Specification
AlS AT
3.1 &&EX 3-Cyl-In Line-OHC
Type

2 dFolA AMgg AP A
£ Yehllx ok F8 APFAE Az A
5959 S A% dHFY FEA,
dEAvFEF SRR, FY IVNF SAZA, 4
FEAE H3ArlE 24 dFe dAAAF
Z](EMS : engine management system)®} +7]|3
YE L FTAHE BAE FE A FARA,
SEZ2AZA], d4ad We GEEAR dolHE
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P.T : Pressure Tra

e
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Fig. 3 Schematic diagram of the experimental
apparatus
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Water Cooled
Bore X Stroke (mm) 685 X 720

Displacement Volume (cc) | 796

Max. Power (PS/rpm) 52 / 6000
Max. Torque (kgrm/rpm) | 7.5 / 3500
Compression Ratio 9.3

Fuel Injection Type Mult1 Point Injection
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