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ABSTRACT

Due to the energy crisis, the government has been promoting the renewable energy
development plan (2008-2022) and the use of biodiesel across the country is one strategy in this
plan. According to the plan, the palm oil is the most potential source for biodiesel while vegetable
oils and black soap oil are less potential sources in the production of biodiesel.

In this research, both vegetable-oils biodiesel and B5 biodiesel were tested on Toyota
Hilux Vigo truck 1KD-FTV 4 cylinders commonrail 2,982 cc engine using the Intelligent Tester II.
The experimental subjects are calculate load, injection volume, pilot 1 injection rate, pilot 2
injection rate, fuel pressure, Manifold Absolute Pressure (MAP) and Manifold Air-Fuel ratio
(MAF). The experiment was operated at the full load - full throttle, which the throttle was fully
opened and held at the top position. The initial speed was idle and the load of the engine was
continuously added to speed up the engine from 750 rpm to 3,000 rpm by the increased speed step
about 500 rpm.

The results show that the properties of used-vegetable-oils biodiesel are close to those of
the standard B5 biodiesel. However, some properties, such as density, are higher than those of B5
biodiesel. Consequently, the work load of the used-cooking-oil biodiesel is 52.23% greater than that
of B5 biodiesel. The rest of the properties are not different to BS biodiesel. This can be concluded
that biodiesel fuel made from used cooking oil can be used as an alternative fuel for commonrail
diesel engines.

Keywords: commonrail diesel engine, biodiesel, used vegetable oil
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Engine | Calculate Coolant | Intake | Injection Pilot 1 Filot2 Fuel Fuel
MAF MAP . Injection Injection

Speed Load (e®) ) Temp Air VolL:me period period Press Temp
(rpm) (%) o Co | mmisy | @) kPa) | (O
748 14.1 8.7 87 83 38 7.0 431 452 34870 56
750 14.1 8.3 87 83 38 7.0 428 429 33340 59
758 16.4 9.1 90 84 38 8.3 432 452 33950 59
761 16.4 8.4 87 83 38 12.1 439 463 32730 59
771 23.5 8.6 89 83 38 7.9 431 451 33950 59
786 30.5 9.2 89 83 38 15.4 429 433 33030 59
804 39.6 10.7 91 83 38 19.4 439 444 34570 59
846 40.0 133 94 83 38 20.7 433 497 34570 59
865 40.0 12.4 101 83 38 0.0 433 497 35480 60
918 40.0 13.5 102 83 38 0.0 432 497 34250 60
922 41.1 13.6 97 83 39 20.3 419 462 39140 59
950 43.5 13.4 97 83 39 26.9 410 464 39140 59
976 45.7 14.5 104 84 39 26.9 410 464 33640 60
1003 46.0 15.0 99 83 39 24.5 395 445 45550 59
1040 45.8 16.5 105 84 39 239 395 445 34570 60
1063 43.9 14.9 99 84 40 27.2 379 416 49820 59
1094 45.8 16.4 99 83 40 23.7 384 419 46160 59
1101 45.8 18.0 105 83 40 23.7 384 419 36090 59
1186 45.1 17.6 99 83 40 22.4 363 393 52870 59
1199 45.0 10.5 96 83 40 224 427 430 33640 59
1223 44.9 14.8 92 83 40 224 426 446 34570 59
1243 459 18.2 90 83 40 224 432 444 33640 59
1260 46.1 19.5 97 83 40 21.6 359 388 56840 59
1285 473 22.6 104 84 40 21.6 421 444 36090 60
1305 473 20.1 92 83 40 21.8 424 447 34570 59
1321 48.6 21.0 92 84 40 23.3 418 437 36700 59
1338 48.4 20.5 92 83 40 222 423 441 35780 59
1368 48.6 21.5 94 83 40 233 423 447 35780 59
1380 48.3 21.9 97 84 40 22.8 368 390 46460 59
1403 42.7 22.4 95 84 40 20.4 422 441 36090 59
1410 41.5 22.4 95 83 40 19.5 414 432 37610 60
1417 42.7 23.8 95 84 40 20.4 422 441 36090 59
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1435 41.5 224 99 83 40 18.9 408 421 34870 60
1448 40.8 23.7 95 84 40 18.9 406 423 36700 59
1466 40.0 23.8 96 83 40 18.8 378 385 36380 59
1500 39.0 224 96 84 40 18.8 400 419 36700 59
1523 39.0 23.8 97 84 40 18.8 396 421 35480 59
1529 38.4 24.1 95 83 40 17.9 361 386 53480 59
1588 36.0 25.0 94 83 40 16.5 346 399 48900 59
1642 33.7 254 91 83 40 15.5 359 433 40060 59
1686 33.7 26.9 91 83 40 14.5 372 448 38530 60
1729 32.1 28.5 91 83 40 13.9 368 441 38830 60
1765 30.1 28.6 92 83 40 13.5 369 436 39140 60
1799 29.4 29.3 92 83 40 13.1 367 429 39750 60
1827 28.6 29.0 91 83 40 12.7 366 422 39450 59
1857 28.2 29.3 90 83 40 12.4 365 417 40060 59
1882 28.2 29.0 90 83 40 12.0 365 416 40060 59
1901 28.2 29.8 89 83 40 11.8 363 411 40060 59
1921 27.8 30.0 89 83 40 11.5 367 414 40060 59
1938 27.0 30.5 89 83 40 11.3 366 410 40360 59
1957 27.0 30.5 89 83 40 11.2 365 408 43100 59
1974 26.2 30.1 89 83 40 10.8 365 406 42800 59
1990 25.8 29.9 87 83 40 10.6 362 402 41280 59
2005 254 31.6 87 83 40 10.5 362 401 41280 59
2021 25.0 31.6 87 83 40 10.3 363 400 40670 59
2036 24.7 30.9 87 83 40 10.1 367 403 42190 59
2047 243 31.8 89 83 40 10.0 367 402 41890 59
2055 23.9 33.2 89 83 40 9.9 360 393 41280 59
2062 23.5 32.0 90 83 40 9.8 359 391 41890 59
2071 23.1 324 90 83 40 9.7 361 394 44640 59
2088 22.3 332 91 83 40 9.4 345 375 45850 59
2103 23.5 34.1 91 83 40 10.2 350 381 47680 60
2107 23.5 33.6 91 83 40 10.0 347 381 46460 59
2117 23.1 344 91 83 40 10.0 350 379 47680 59
2122 233 352 91 83 40 10.2 349 382 47920 59
2122 23.3 352 91 83 40 10.2 349 378 47890 59
2126 235 355 92 83 40 10.2 340 380 47950 59
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2126 233 352 91 83 40 10.2 349 382 47920 59
2134 232 35.1 91 83 40 10.1 345 380 48510 59
2144 23.1 35.0 92 83 40 10.0 341 382 49520 59
2150 24.7 36.3 94 83 40 10.8 343 373 48900 59
2174 274 35.7 94 83 40 11.7 341 379 52870 59
2189 28.6 36.0 94 83 40 12.6 340 382 52260 59
2207 28.2 36.4 95 83 40 12.5 336 377 52870 59
2228 27.4 37.0 95 83 40 12.3 336 374 57140 59
2249 27.0 37.9 95 83 40 12.0 330 366 55620 59
2267 25.8 39.3 96 83 40 11.8 332 367 55620 59
2284 25.4 383 96 83 40 11.5 332 365 54400 59
2298 24.7 38.6 97 83 40 11.3 333 366 54710 59
2314 243 39.6 97 83 40 11.2 332 362 54400 59
2326 23.5 38.8 99 83 40 11.1 334 365 55620 59
2337 23.1 39.6 99 83 40 10.8 332 362 53780 59
2353 21.1 42.5 104 83 40 10.6 336 365 55920 59
2369 19.2 45.2 109 83 40 10.4 335 363 53780 59
2385 19.2 443 107 83 40 10.3 335 361 51960 59
2400 19.2 44.4 105 83 40 10.1 337 363 53480 59
2421 18.8 443 105 83 40 9.8 329 364 54400 59
2444 18.4 45.9 105 83 40 9.6 314 361 54100 59
2467 18.0 45.3 105 83 40 9.3 302 359 55620 59
2485 18.0 45.6 106 83 40 9.5 295 362 55320 59
2504 19.2 452 106 83 40 9.6 284 358 52870 59
2518 19.6 46.5 106 83 40 10.2 279 361 53780 59
2536 19.2 45.8 106 83 40 10.0 269 357 53780 59
2543 18.8 46.6 106 83 40 9.9 265 360 55320 59
2562 18.4 47.8 107 83 40 9.7 255 359 57140 59
2592 17.6 47.7 109 83 40 9.4 0 387 56840 59
2614 19.2 48.3 109 83 40 9.8 0 383 55920 59
2629 20.3 48.5 110 83 40 10.5 0 381 56530 59
2659 21.5 51.6 107 83 40 10.5 0 373 58360 59
2667 21.1 55.5 107 83 40 10.5 0 371 59280 59
2685 20.7 56.6 107 83 40 10.2 0 368 59280 59
2700 20.3 57.5 110 83 40 10.0 0 364 57140 59
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2714 20.3 57.5 110 83 40 10.0 0 362 57140 59
2721 21.2 60.2 112 83 40 10.4 0 364 59780 59
2746 22.7 61.1 115 83 40 11.8 0 360 60500 59
2759 243 63.4 115 83 40 12.4 0 358 61110 59
2770 24.7 63.5 115 83 40 12.7 0 352 62940 59
2792 239 62.8 116 83 40 12.4 0 346 64170 59
2808 23.1 63.0 116 83 40 12.2 0 344 64170 59
2815 23.1 66.2 117 83 40 12.1 0 341 64170 59
2827 22.7 65.0 117 83 40 11.9 0 338 62640 59
2843 21.9 67.0 117 83 40 11.7 0 336 61720 59
2866 21.5 65.1 117 83 40 114 0 333 63250 59
2882 23.5 65.9 117 83 40 124 0 331 62640 59
2904 23.1 66.7 117 83 40 12.2 0 324 65080 59
2925 22.3 66.4 117 83 40 11.9 0 320 62940 59
2942 22.7 66.8 117 83 40 12.1 0 321 62940 59
2964 223 68.1 117 83 40 11.9 0 310 63860 59
2978 21.9 66.8 117 83 40 11.7 0 305 63550 59
2992 21.5 68.1 117 83 40 11.5 0 299 63250 59
3000 21.5 68.3 117 83 40 114 0 298 64170 59
3010 21.5 71.8 117 83 40 11.3 0 294 65080 59
3023 22.3 71.0 117 83 40 11.9 0 289 62940 59
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FTV
Engine | Calculate Coolant Intake | TInjection iy Filot2 Fuel Fuel
MAF MAP . Injection Injection
Speed Load Temp Air Volume Press Temp
(gm/s) (kPa) ( . . Period Period
(rpm) (%) @o) @) (mm/st) () ) (kPa) ©)
789.0 20.3 12.9 98.0 83 32.0 11.6 439.0 462.0 | 31790.0 | 55.0
791.0 20.3 12.7 98.0 83 32.0 11.8 437.0 459.0 | 32100.0 | 55.0
801.0 19.2 12.7 98.0 83 33.0 11.2 432.0 466.0 | 33620.0 | 55.0
825.0 20.4 13.1 98.0 83 33.0 11.2 432.0 482.0 | 32100.0 | 55.0
861.0 21.0 14.5 99.0 83 33.0 12.0 434.0 467.0 | 31180.0 | 55.0
911.0 21.1 15.8 98.0 83 33.0 13.1 434.0 455.0 | 38810.0 | 55.0
930.0 20.3 15.1 98.0 83 33.0 10.9 409.0 455.0 | 35150.0 | 55.0
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FTV (99)
953.0 29.4 15.9 98.0 83 33.0 16.0 429.0 480.0 | 34230.0 55.0
1005.0 33.5 16.3 98.0 83 33.0 17.2 421.0 444.0 | 36045.0 55.0
1066.0 349 17.4 98.0 83 33.0 17.2 421.0 444.0 | 36070.0 55.0
1124.0 33.0 18.3 97.0 83 33.0 17.2 411.0 455.0 | 38795.0 55.0
1175.0 329 18.3 97.0 83 33.0 17.2 411.0 455.0 | 38810.0 55.0
1220.0 31.9 19.2 97.0 83 33.0 15.9 405.0 444.0 | 42454.0 55.0
1262.0 30.9 19.2 97.0 83 33.0 15.9 405.0 444.0 | 42470.0 55.0
1314.0 29.4 20.8 97.0 84 33.0 15.0 403.0 446.0 | 37590.0 55.0
1345.0 29.0 20.8 97.0 83 33.0 14.6 408.0 455.0 | 41860.0 55.0
1377.0 27.8 22.2 97.0 84 33.0 14.2 398.0 444.0 | 39730.0 55.0
1392.0 27.8 22.1 97.0 84 33.0 13.9 414.0 464.0 | 42170.0 55.0
1411.0 29.4 22.7 97.0 83 33.0 13.7 395.0 443.0 | 43690.0 55.0
1449.0 30.1 23.2 97.0 83 33.0 14.9 0.0 445.0 | 38810.0 55.0
1478.0 29.4 24.2 98.0 83 33.0 14.9 0.0 438.0 | 44610.0 55.0
1506.0 29.0 24.8 98.0 83 33.0 14.6 0.0 432.0 | 43080.0 55.0
1535.0 28.6 25.2 98.0 83 33.0 14.2 0.0 445.0 | 40340.0 55.0
1557.0 27.8 25.8 98.0 83 33.0 13.8 0.0 429.0 | 41860.0 55.0
1566.0 27.8 259 98.0 83 33.0 13.7 0.0 441.0 | 40340.0 55.0
1576.0 28.2 26.1 98.0 83 33.0 14.0 0.0 434.0 | 42780.0 55.0
1593.0 30.1 26.4 98.0 83 33.0 14.2 0.0 438.0 | 43690.0 55.0
1618.0 30.1 27.5 98.0 83 33.0 15.1 0.0 431.0 | 48270.0 55.0
1640.0 29.8 28.0 98.0 83 33.0 14.8 0.0 430.0 | 43390.0 55.0
1653.0 29.4 27.5 98.0 83 33.0 14.6 0.0 441.0 | 45830.0 55.0
1667.0 30.1 27.9 98.0 83 33.0 14.4 0.0 425.0 | 44610.0 55.0
1678.0 29.4 28.1 98.0 83 33.0 14.7 0.0 438.0 | 45830.0 55.0
1696.0 31.7 28.6 98.0 83 33.0 14.8 0.0 429.0 | 41860.0 55.0
1721.0 30.9 30.2 98.0 83 33.0 15.4 0.0 434.0 | 47050.0 55.0
1735.0 30.5 30.8 98.0 83 33.0 15.1 0.0 424.0 | 45530.0 55.0
1738.0 31.3 30.9 98.0 83 32.0 15.0 0.0 436.0 | 45830.0 55.0
1771.0 329 33.0 98.0 83 33.0 16.3 0.0 430.0 | 45830.0 55.0
1793.0 329 353 98.0 83 32.0 16.0 0.0 419.0 | 47050.0 55.0
1805.0 32.1 35.1 98.0 83 32.0 15.8 0.0 424.0 | 48880.0 55.0
1824.0 333 35.7 98.0 83 33.0 16.4 0.0 424.0 | 47050.0 55.0
1842.0 329 36.1 99.0 83 32.0 16.1 0.0 430.0 | 49800.0 55.0
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1853.0 329 36.7 99.0 83 32.0 16.0 0.0 425.0 | 46440.0 55.0
1861.0 32.5 359 99.0 83 32.0 15.9 0.0 419.0 | 49180.0 55.0
1877.0 35.2 36.7 99.0 83 32.0 16.1 0.0 425.0 | 44610.0 55.0
1907.0 349 37.4 99.0 83 32.0 17.0 0.0 419.0 | 48270.0 55.0
1932.0 34.5 39.1 99.0 83 33.0 16.8 0.0 426.0 | 44300.0 55.0
1947.0 34.1 39.6 99.0 83 32.0 16.5 0.0 418.0 | 47050.0 55.0
1955.0 33.7 39.2 99.0 83 32.0 16.4 0.0 424.0 | 44000.0 55.0
1967.0 34,5 40.4 99.0 83 32.0 16.6 0.0 429.0 | 46140.0 55.0
1997.0 35.2 41.7 99.0 83 32.0 17.1 0.0 429.0 | 49500.0 55.0
2014.0 35.6 423 99.0 83 32.0 16.8 0.0 424.0 | 44000.0 55.0
2033.0 35.2 42.4 100.0 83 32.0 16.9 0.0 418.0 | 48270.0 55.0
2050.0 349 43.8 100.0 83 32.0 16.6 0.0 421.0 | 47960.0 55.0
2057.0 34.5 43.5 100.0 83 32.0 16.7 0.0 420.0 | 50100.0 55.0
2069.0 35.2 44.0 100.0 83 32.0 16.5 0.0 417.0 | 46750.0 55.0
2081.0 35.2 443 100.0 83 32.0 16.8 0.0 415.0 | 47660.0 55.0
2093.0 35.6 442 100.0 83 32.0 16.6 0.0 415.0 | 47960.0 55.0
2128.0 34.9 459 100.0 83 32.0 16.7 0.0 413.0 | 52240.0 55.0
2108.0 35.2 45.0 100.0 83 32.0 16.8 0.0 414.0 | 48570.0 55.0
2149.0 34.9 46.0 101.0 83 32.0 16.5 0.0 416.0 | 53460.0 55.0
2188.0 36.8 46.7 101.0 83 32.0 16.2 0.0 414.0 | 52540.0 55.0
2227.0 36.8 48.5 100.0 83 32.0 17.4 0.0 404.0 | 56820.0 55.0
2255.0 36.4 50.3 100.0 83 32.0 17.1 0.0 406.0 | 54380.0 55.0
2282.0 35.2 50.8 100.0 83 32.0 16.8 0.0 404.0 | 55290.0 55.0
2303.0 349 50.9 101.0 83 32.0 16.4 0.0 402.0 | 56210.0 55.0
2319.0 34.1 50.8 101.0 83 32.0 16.2 0.0 404.0 | 56510.0 55.0
2328.0 34.1 50.5 101.0 83 32.0 16.1 0.0 406.0 | 53760.0 55.0
2340.0 34.1 50.9 101.0 83 32.0 16.0 0.0 405.0 | 53460.0 55.0
2345.0 33.7 50.7 101.0 83 32.0 15.9 0.0 406.0 | 54070.0 55.0
2354.0 33.7 51.1 101.0 83 32.0 15.8 0.0 405.0 | 53760.0 55.0
2360.0 34.5 51.4 101.0 83 32.0 15.7 0.0 406.0 | 53760.0 55.0
2372.0 34.5 52.3 101.0 83 32.0 15.9 0.0 405.0 | 54070.0 55.0
2384.0 34.9 53.1 101.0 83 32.0 15.8 0.0 405.0 | 54380.0 55.0
2403.0 349 54.3 101.0 83 32.0 16.3 0.0 404.0 | 58950.0 55.0
2410.0 349 54.7 101.0 83 32.0 16.2 0.0 402.0 | 58920.0 55.0
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2413.0 349 55.0 101.0 83 32.0 16.2 0.0 402.0 | 58950.0 55.0
2421.0 34.5 55.3 101.0 83 32.0 16.1 0.0 398.0 | 57420.0 55.0
2425.0 35.2 55.8 101.0 83 32.0 16.1 0.0 399.0 | 57730.0 55.0
2437.0 349 56.1 101.0 83 32.0 16.3 0.0 400.0 | 59870.0 55.0
2450.0 36.4 56.4 101.0 83 32.0 16.5 0.0 397.0 | 59260.0 55.0
2463.0 36.4 58.4 101.0 83 32.0 16.8 0.0 393.0 | 59570.0 55.0
2481.0 35.6 58.4 101.0 83 32.0 16.7 0.0 397.0 | 61700.0 55.0
2487.0 36.8 58.5 102.0 83 32.0 16.4 0.0 392.0 | 59570.0 55.0
2500.0 36.8 58.7 102.0 83 32.0 16.8 0.0 396.0 | 62610.0 55.0
2505.0 37.2 63.2 101.0 83 32.0 17.0 0.0 390.0 | 59870.0 55.0
2514.0 36.8 64.5 102.0 83 32.0 16.8 0.0 393.0 | 61700.0 55.0
2515.0 35.6 64.3 104.0 83 33.0 16.9 0.0 392.0 | 63530.0 55.0
2522.0 35.6 60.2 105.0 83 32.0 16.7 0.0 390.0 | 59570.0 55.0
2527.0 35.6 58.2 104.0 83 32.0 16.5 0.0 390.0 | 62000.0 55.0
2535.0 35.6 58.5 103.0 83 32.0 16.6 0.0 392.0 | 63530.0 55.0
2532.0 36.4 59.6 102.0 83 32.0 16.7 0.0 389.0 | 60170.0 55.0
2533.0 36.4 60.5 102.0 83 33.0 16.6 0.0 388.0 | 62000.0 55.0
2534.0 36.4 63.5 101.0 83 32.0 16.6 0.0 393.0 | 63530.0 55.0
2529.0 36.4 64.5 102.0 84 33.0 16.6 0.0 393.0 | 60170.0 55.0
2532.0 36.8 64.1 104.0 84 32.0 17.0 0.0 389.0 | 62610.0 55.0
2540.0 36.0 63.5 104.0 84 32.0 17.0 0.0 391.0 | 62920.0 55.0
2553.0 36.4 61.1 105.0 84 33.0 17.2 0.0 391.0 | 65060.0 55.0
2567.0 38.0 60.8 104.0 84 32.0 16.9 0.0 388.0 | 62000.0 55.0
2582.0 38.4 64.8 102.0 84 32.0 17.4 0.0 386.0 | 64450.0 55.0
2593.0 38.4 65.7 102.0 84 33.0 17.3 0.0 386.0 | 64750.0 55.0
2600.0 37.6 67.1 104.0 83 33.0 17.3 0.0 388.0 | 65060.0 55.0
2609.0 36.8 66.7 106.0 83 33.0 17.2 0.0 388.0 | 65060.0 55.0
2617.0 36.8 65.4 105.0 83 33.0 17.2 0.0 388.0 | 65060.0 55.0
2627.0 37.6 64.6 105.0 83 33.0 17.1 0.0 388.0 | 65060.0 55.0
2645.0 40.3 67.3 103.0 84 33.0 17.3 0.0 387.0 | 66580.0 55.0
2687.0 41.5 72.5 101.0 83 33.0 18.2 0.0 385.0 | 68710.0 55.0
2735.0 39.6 76.3 103.0 84 33.0 17.8 0.0 381.0 | 72070.0 55.0
2770.0 38.4 78.0 105.0 84 33.0 17.5 0.0 382.0 | 70250.0 55.0
2790.0 38.0 79.9 106.0 83 33.0 16.9 0.0 380.0 | 70830.0 55.0
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FTV (99)
2808.0 37.2 79.9 106.0 83 33.0 16.9 0.0 380.0 | 70850.0 55.0
2832.0 36.4 80.6 106.0 83 33.0 16.7 0.0 382.0 | 72990.0 55.0
2846.0 36.0 81.0 106.0 83 33.0 16.4 0.0 382.0 | 68410.0 55.0
2857.0 35.6 81.1 106.0 83 33.0 16.2 0.0 382.0 | 68710.0 55.0
2860.0 35.6 80.7 106.0 83 33.0 16.1 0.0 381.0 | 68410.0 55.0
2864.0 352 81.1 106.0 83 33.0 15.8 0.0 381.0 | 69640.0 55.0
2866.0 35.2 81.1 106.0 83 33.0 15.8 0.0 381.0 | 70250.0 55.0
2868.0 35.2 81.6 106.0 83 33.0 15.8 0.0 381.0 | 69940.0 55.0
2871.0 35.2 81.1 106.0 83 33.0 15.8 0.0 381.0 | 70250.0 55.0
2875.0 35.2 82.0 106.0 83 33.0 15.8 0.0 381.0 | 69640.0 55.0
2875.0 352 81.8 106.0 83 33.0 15.8 0.0 381.0 | 69940.0 55.0
2875.0 352 81.7 106.0 84 33.0 15.8 0.0 381.0 | 69940.0 55.0
2876.0 35.2 81.5 106.0 83 33.0 15.7 0.0 381.0 | 70250.0 55.0
2876.0 35.2 82.2 106.0 84 33.0 15.7 0.0 381.0 | 69640.0 55.0
2877.0 352 81.5 106.0 84 33.0 15.7 0.0 381.0 | 69330.0 55.0
2882.0 349 80.9 106.0 84 33.0 15.8 0.0 381.0 | 68100.0 55.0
2882.0 35.2 82.2 106.0 84 33.0 15.8 0.0 383.0 | 67800.0 55.0
2885.0 34.9 81.2 106.0 84 33.0 15.8 0.0 383.0 | 67800.0 55.0
2882.0 35.2 82.0 106.0 84 33.0 15.7 0.0 383.0 | 67800.0 55.0
2885.0 349 81.3 106.0 84 33.0 15.7 0.0 383.0 | 71160.0 55.0
2888.0 34.9 81.9 106.0 84 33.0 15.7 0.0 383.0 | 71770.0 55.0
2888.0 34.9 81.6 106.0 84 33.0 15.7 0.0 383.0 | 71770.0 55.0
2892.0 35.6 82.4 106.0 83 33.0 15.7 0.0 383.0 | 72070.0 55.0
2898.0 36.0 82.1 106.0 83 33.0 16.0 0.0 382.0 | 72070.0 55.0
2912.0 35.6 82.2 106.0 83 33.0 16.2 0.0 382.0 | 72380.0 55.0
2928.0 36.8 82.7 106.0 83 33.0 16.3 0.0 382.0 | 70850.0 55.0
2940.0 36.8 83.6 106.0 83 33.0 16.4 0.0 380.0 | 71460.0 55.0
2966.0 36.8 83.7 106.0 83 33.0 16.4 0.0 382.0 | 71550.0 55.0
2978.0 36.6 83.6 106.0 83 33.0 16.4 0.0 380.0 | 72464.0 55.0
2980.0 35.6 82.7 106.0 83 33.0 16.2 0.0 382.0 | 72380.0 55.0
2988.0 36.8 82.7 106.0 83 33.0 16.3 0.0 382.0 | 70850.0 55.0
2990.0 36.8 83.6 106.0 83 33.0 16.4 0.0 380.0 | 71460.0 55.0
2996.0 36.8 83.7 106.0 83 33.0 16.4 0.0 382.0 | 71550.0 55.0
2995.0 36.8 83.7 106.0 83 33.0 16.4 0.0 382.0 | 72460.0 55.0
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FTV (70)
2994.0 36.8 83.8 106.0 83 33.0 16.4 0.0 380.0 | 72464.0 | 55.0
2996.0 35.6 82.2 106.0 83 33.0 16.2 0.0 382.0 | 72780.0 | 55.0
2997.0 36.8 83.7 106.0 83 33.0 16.3 0.0 382.0 | 70850.0 | 55.0
2997.0 35.6 82.5 106.0 83 33.0 16.5 0.0 382.0 | 72880.0 | 55.0
2998.0 36.7 83.8 106.0 83 33.0 16.4 0.0 382.0 | 70850.0 | 55.0
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Abstract

The reaserch tested Toyota hilux vigo truck 1KD-FTV commonrail 2982 cc diesel
engine which has 4 stroke, 4 cylinder using analysis Intelligent Tester Il. The test conditions
according to calculate load, the rate of capacity, fuel consumption, injection volumn, main
injection, pilot 1 injection, pilot 2 injection, fuel pressure, Manifold Absolute Pressure (MAP)
and Manifold Air-Fuel Ratio (MAP) vegetable oil used biodiesel with diesel fuel. The test was
on full load-full throttle, which means the throttle fully open and hold the top position.
The initial test speed was at idle. The load of the engine was added by speeding up from
750 rpm to 3,000 rpm then data was stored associated with the test parameters. The rate of
fuel consumption and the calculated load using job by biodiesel from used cooking oil
increased with the speed compared to those from diesel oil. From the test results, it was
concluded that vegetable oil biodiesel can be used directly in a diesel engine without any

engine modification.

Keywords: used vegetable oil biodiesel, commonrail diesel engine, fuel consumption,

fuel pressure
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f.2 An Analysis of Biodiesel Combustion Process on Common Rail Diesel Engine
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Abstract

The reaserch tested Toyota truck of Hilux Vigo 1KD-FTV engine of the 2982 cc commonrail
diesel engine which has 4 strokes, 4 cylinders using the Intelligent Tester Il. The experimental
subjects are calculate load, injection volumn, pilot 1 injection, pilot 2 injection, fuel pressure,
Manifold Absolute Pressure (MAP) and Manifold Air-Fuel ratio (MAF). The Vegetable oil used
biodiesel was compared to diesel fuel. The experiment was on the full load-full throttle, condition
the throttle was fully opened and holded the top position. The initial speed was idle and the load
of the engine was continuously added to speed up the engine from 750 rpm to 3,000 rpm, with
the speed step of 500 rpm. The rate of fuel consumption from vegetable oil biodiesel small
increased, with the speed, compared to those from diesel oil. From the results, the vegetable oil
biodiesel can be used directly in the commonrail diesel engine without any engine modification,

and used as a basis for the development of alternative fuels.

Keywaords: air flow, biodiesel, common rail diesel engine, fuel pressure, injection volume , used

vegetable oil
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M3 2 NEazBAEzABNATFINMAY) YeuRTEIHA IKD-FTV (do)
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