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ABSTRACT

The energy crisis created an incentive to study and evaluate alcohols as an alternative
fuel in spark-ignition engines. Since energy resources are limited, energy conservation
and its efficient use has become a major option. In those days of plentiful gasoline,
concerns about dependence on crude oil did not exist. Interest in the ability of a
vehicle to consume a fuel other than gasoline was encouraged by a desire for energy

independence and convenience.

This project investigates the effect of using ethanol-gasoline blends on spark ignition
engine performance. The engine parameters that have been focused in this study are
the fuel consumption, engine’s torque and power produced. There are many other
engine parameters that can be studied to measure the engine performance but it is not
convenient to investigate all of them due to the given duration for this project. The
other engine parameters are such as the equivalence air—fuel ratio, volumetric
efficiency, brake thermal efficiency, brake specific fuel consumption, and exhaust
emissions (CO, CO, and HC). Some of these engine parameters will be discussed

literally in conducting this project.

A single cylinder spark ignition engine will be used for conducting this study. Engine
performance tests will be conducted for fuel consumption, engine torque and power
produced, using unleaded gasoline—ethanol blends with different percentages of fuel
at three-fourth throttle opening position and variable engine speed ranging from 1000
to 3500 rpm with increment of 500 rpm. From the literature studies, the results
showed that blending gasoline with ethanol increases the fuel consumption, brake
torque and brake power. After all, the optimum ethanol-blend percentage is to be
determined from the 6 fuel blends used in the experiment, which are E-0, E-5, E-10,
E-15, E-20 and E-85.
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APPENDIX

The fuel consumption is estimated by measuring the fuel consumed per unit time and
the calculated values of the density for different fuel blends through Equation (1) and

Equation (2) given below:

. L60:p .

iy = Orpy (1)
'

Py = Z P (2)

The volumetric efficiency is defined as follows:

0= i, RaT, 3
"7 30PN o
where
i, = (AFR]__ s, (4}
The equivalence air—fuel ratio is defined as
. [(AFR),
= \2)
(AFR]} ., !
where
(AFR),, =) (AFR), 1 (6)

The brake power is calculated by measuring the engine speed and the engine torque
and is given by Equation (7). The specific fuel consumption is defined as the ratio of
the fuel consumption to the brake power, as shown in Equation (8). The brake thermal
efficiency is defined as the ratio of the brake power to the heat input for each blend, as

shown in Equation (9) as below:
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where

(LHV), =" (ﬂ ) (LHY), (10)
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Weekly Malaysia Tapis Blend Spot Price FOB (Dollars per Barrel)

Week 5
Year-Month
2000-Jan 0107  25.43 01/l 25.43 0121 2436 0128 2436
2000-Feb 0204 2436 0211 2436 08 2741 0225 2741
2000-Mar 0303 2741 0310 2741 0317 2741 0324 3012 0331  30.12
2000-Apr 0407  30.12 0414 30.12 0421  24.10 0428 2410
2000-May 0505 2410 0542 2410 0519 2410 0526 2798
2000-Jun 0602  27.98 06009  27.98 06116 2798 0623 3007 0630  30.07
2000-Jul 0707 3007 0714 3007 0721 30,07 0728 3117
2000-Aug 0804 3117 0811 3117 03/18 3117 0825 3162
2000-Sep 0908 3162 0915 3162 0922 3162 0929 3467
2000-Oct 1006 3467 10113 3467 1020 3467 1027 3417
2000-Nov 103 3417 110 3417 AT 3417 124 3305
2000-Dec 1201 3305 12008 3305 0215 3305 1222 3305 1229 2815
2001-Jan 0105 2815 0fi2 2815 019  28.15 0126  28.15
2001-Feb 0202 2815 0209 2618 0216  26.18 0223 2618
2001-Mar 0302  28.70 0309  28.70 0316  28.70 0323 28.70 0330 28.70
2001-Apr 0406 2687 0413 2687 0420 2. 0421 2.
2001-May 0504  27. 0511  27.99 0518  28.88 0525 288
2001-Jun 0601  28.88 0608  28.88 0615  28.88 0622 2888 0629  28.88
2001-Jul 0706  29.13 0713  29.13 0720 2660 0727 2660
2001-Aug 0303 2660 0310 2660 087  26.60 0324 2585 0831 2585
2001-Sep 0907 2585 0914 2585 0921 2115 0928 2715
2001-Oct 1005 2715 1012 2715 1049 2715 1026 2715
2001-Nov 1102 2168 11/09  21.68 1116 2168 1123 2168 1130 2168
2001-Dec 1207 2168 12114 2168 1221 2168 1208 2168
2002-Jan 0104 2031 ot 2079 0118  20.05 0125 1967
2002-Feb 201 1998 0208  19.92 0215 2004 0222 2034
2002-Mar 0301 2034 0308 2211 0315  23.38 0322 2395 0329 24.64
2002-Apr 0405  26.13 o412 2547 0419 2526 0426 2632
2002-May 0503 261 0510 2589 0517  26.83 0524 2600 0531 2524
2002-Jun 0607 2497 0614 2419 0621  25.02 0628 2548
2002-Jul 0705 2548 0712 2590 0719  26.89 0726  26.59
2002-Aug 0302 2636 0309 2632 0816 2723 0823 2803 0330 2802
2002-Sep 0906  27.79 0913 2844 0920 27.86 0927  28.55
2002-Oct 1004 2362 1011 2807 1048 2807 1025 2774
2002-Nov oL 272 1108 2663 s 2597 12 2686 129 2181
2002-Dec 1206 27. 1213 2856 1220 3065 1227 3194



Weekly Malaysia Tapis Blend Spot Price FOB (Dollars per Barrel)

Week 1 Week 2 Week 4 Week 5
Year-Month | End Date End Date End Date End Date End Date

2003-Jan 01/03 3254 01/10 31.84 0117 3143 0124 3245 0131 3189
2003-Feb 0207 32.%- 0214 33.84 02221 3418 02128 3452
2003-Mar 03407 3413 03/14 3434 0321 30.56 0328 27.87
2003-Apr 04/04 28.59 0411 27.74 04118 2791 04725 2828
2003-May 05102 26.14 0509  26.03 05/16 27.03 0523 27.14 0530 2688
2003-Jun 06106  26.96 06/13 2758 06120 26.80 06727 27.08
2003-Jul 07/04 27.67 07/11 28.05 07/18 20.08 0725 28.67
2003-Aug 08/01 28.67 08/08 30.28 08/15 30.66 0822 30.17 0829 3147
2003-Sep 09/05 31.03 0912 29.78 09/19 28.83 0926 2851
2003-Oct 10/03 30.10 10110 31.52 1017 33.15 1024 31.87 1631  31.02
2003-Nov 11/07 30.08 11/14 30.83 1121 30.99 11728 30.98
2003-Dec 12105 3022 1212 30.96 12119 31.63 1226 32.03
2004-Jan 01/02 31.90 01/0% 3211 01/16 3385 01/23 3394 0130 3416
2004-Feb 02:06 3414 02/13 34.19 02720 3537 0227 3547
2004-Mar 03/05 36.64 03/12 36.61 03/19 3531 0326  35.11
2004-Apr 0402 3464 04/09 33.54 04/16 3594 0423 3557 04130  36.26
2004-May 05/07 37.95 05/14 3924 05721 40.75 05128 4027
2004-Jun 06/04 20,07 06/11 37.85 06/18 37.82 06125 3848
2004-Jul 07/02 3742 07/09 402 07/16  40.60 07/23 4135 07/30 4285
2004-Aug 08106  45.01 08/13 46.7 0820 4830 0827 46.13
2004-Sep 0%/03 47.18 09/10  47.14 09/17 4733 0924 4787
2004-Oct 10/01 50.16 10/08 51.38 10/15 53.55 10722 53.33 1029 5400
2004-Nov 1105 50.73 12 4749 11719 4432 1126 4630
2004-Dec 12/03 4453 12110 7.66 1217 37.84 1224 4061 1231 3841
2005-Jan 01/07 41353 o114 45.09 0121 47.68 01728 4824
2005-Feb 0204 4830 02/11 47.60 02/18 4939 0225 51.97
2005-Mar 03/04 55.13 03/11 36.7 03/18 51.62 03125 5832
2005-Apr 04/01 36.84 04/08 60.44 04115 57.39 0422 55.86 0429  57.50
2005-May 05/06 5408 05/13 5245 0520 4944 0527 4894
2005-Jun 06/03 50.88 06/10 53.93 06/17 55.00 0624 57.37
2005-Jul 07401 58.57 07/08 60.00 07/15 60.42 07722 38.63 0729 5933
2005-Aug 08/03 62.92 08/12 65.92 0819 68.25 08/26 68.31
2005-Sep 09/02 70.26 09/09 69.12 09/16 66.94 0923 67.40 0930 6652
2005-Oct 10/07 65.46 014 62.42 1021 61.40 1028 59.95
2005-Nov 11/04 60.14 1111 60.00 11/18 57.64 1125 37.61

2005-Dec 12/02 5747 12/09 60.50 12116 63.73 12123 62.36 1230 6197



Weekly Malaysia Tapis Blend Spot Price FOB (Dollars per Barrel)
Year-Month

2006-Jan 0106  65.36 01/13 6823 0120  69.06 0127 7141
2006-Feb 02/03 71.61 02110  68.71 017 6541 0224 6498
2006-Mar 03103 6598 03710  66.7 03/17  66.11 0324  65.96 0331 6755
2006-Apr 0407 7033 0414 7272 0421 76.24 04/28 76.76
2006-May 05/03 76.99 0512 7516 0519 7357 0526 7218
2006-Jun 06102 7296 06109  72.84 06/16  72.94 06123 71.96 06130  74.15
2006-Jul 07/07 76.67 07714 7763 07721 79.75 0728  78.16
2006-Aug 0804 7937 08/11 8138 08/18 7838 08125 77.54
2006-Sep 09101 76.26 09/08 73.62 09/135 7024 0922  67.38 0929  65.35
2006-Oct 1006  64.60 10/13  62.69 1020 6246 10127 2.31
2006-Nov 1103 61.13 1110 60.76 1y 6275 11724 .77
2006-Dec 12/01 62.82 12/08 6548 1215  65.05 1222 66.29 1229 6557
2007-Jan 0105 6347 01/12  58.90 0119 56.79 0126 5826
2007-Feb 0202 6081 02109  63.85 02116  63.54 0223 6287
2007-Mar 03102 6637 03/02  67.14 03/16  66.98 03123 22 0330 70.11
2007-Apr 04106 7429 04/13 7497 0420 7463 04/27 7451
2007-May 0504 7461 05/11 1295 05/18 7494 05725 76.92
2007-Jun 06/01 76.40 06/08 75.40 06/15 7431 0622 7597 0620  75.07
2007-Jul 07106  76.26 07/13 7943 0720 8057 0727  80.76
2007-Aug 08/03 80.90 08/10 7825 08/17 75.09 0824 7441 0831 7376
2007-Sep 0907 79.06 09/14  80.90 0921 2.50 09/28 84.40
2007-Oct 10105 84.04 1012 8349 1019 872 1026 8831
2007-Nov 1102 9433 1109 9738 11/16  95.66 1125 9780 1130 9344
2007-Dec 1207 9410 12714 9459 1221 96.63 1228 9760
2008-Jan 01/04 100.53 01/11  100.92 01/18  96.65 0125  93.6¢
2008-Feb 02/01 97.13 02/08  95.8¢ 02115  98.50 0222 10241 0229 10421
2008-Mar 03107 106.62 03/14 109.91 0321 1117 0328 107.88
2008-Apr 04/04 10678 0411 11312 04/18 116.72 0425 12088
2008-May 0502 121.02 05/09 12241 0516  129.05 0523 13497 05/30 13843
2008-Jun 06/06 133.00 06/13 14090 0620 142.13 0627 14219
2008-Jul 07/04 148.60 07/11 14864 07118 15197 0725 139.87
2008-Aug 0801 135.03 08/08 12089 08/15 2338 0822 12118 0829 12348
2008-Sep 0903 117.08 09/12  109.60 0919 9984 0926 105.38
2008-Oct 10003 10111 10/10 8826 10117 79.40 1024 7228 1031 6697
2008-Nov 1107 63.96 11714 59.65 1121 33.87 1128  50.75
2008-Dec 1205  48.87 1212 4529 12119 477 1226 4299
2009-Jan 0102  39.83 01/09 4823 0116 4743 0123  46.01 0130 4831
2009-Feb 02/06  46.96 0213 4930 02200 47.14 0227 4663

2009-Mar 03/06 4831 0313 4749 0320 4947 03727 53.64



Front View of Fuel Tank

SideView of Fuel Tank

Experimental Setup




Top View of Mini Fuel Tank

Side View of Mini Fuel Tank

3/4” PVC Joint




