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เทคผนวก ก

รูปแบบการขับฃี่ที่ฟ้อนแก่โปรแกรมแบบจำลอง 
ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538
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ตารางที่ ก แสดงรุปแบบการพบที่ป ็อาณก่โปรแกรมแบบจำธอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก- 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
0 0 IDLE
1 0 IDLE
2 0 IDLE
3 0 IDLE
4 0 IDLE
5 0 IDLE
6 0 IDLE
7 0 IDLE
8 0 IDLE
9 0 IDLE
10 0 IDLE
11 0 IDLE
12 1.042 GEA1
13 2.083 GEA1
14 3.125 GEA1
15 4.167 GEA1
16 4.167 GEA1
17 4.167 GEA1
18 4.167 GEA1
19 4.167 GEA1
20 4.167 GEA1
21 4.167 GEA1
22 4.167 GEA1
23 4.167 GEA1
24 3.472 GEA1
25 2.778 GEA1
26 1.852 CHNG
27 0.926 CHNG
28 0 CHNG
29 0 IDLE
30 0 IDLE

TIME(SEC) VELOCITY (M/S) GEAR POSITION
31 0 IDLE
32 0 IDLE
33 0 IDLE
34 0 IDLE
35 0 IDLE
36 0 IDLE
37 0 IDLE
38 0 IDLE
39 0 IDLE
40 0 IDLE
41 0 IDLE
42 0 IDLE
43 0 IDLE
44 0 IDLE
45 0 IDLE
46 0 IDLE
47 0 IDLE
48 0 IDLE
49 0 IDLE
50 0.833 GEA1
51 1.667 GEA1
52 2.5 GEAI
53 3.333 GEA1
54 4.167 GEAI
55 4.167 CHNG
56 4.167 CHNG
57 5.111 GEA2
58 6.056 GEA2
59 7 GEA2
60 7.944 GEA2



83

ตารางที่ก(ต่อ)แสดงรปแนบการรับขี่ท ี่ป ้อนแก่โปรแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑํ'อุตสาหกรรมมอก. 1280-2538

'nME(SEC) VELOCITY (M/S) GEAR POSITION
61 8.889 GEA2
62 8.889 GEA2
63 8.889 GEA2
64 8.889 GEA2
65 8.889 GEA2
66 8.889 GEA2
67 8.889 GEA2
68 8.889 GEA2
69 8.889 GEA2
70 8.889 GEA2
71 8.889 GEA2
72 8.889 GEA2
73 8.889 GEA2
74 8.889 GEA2
75 8.889 GEA2
76 8.889 GEA2
77 8.889 GEA2
78 8.889 GEA2
79 8.889 GEA2
80 8.889 GEA2
81 8.889 GEA2
82' 8.889 GEA2
83 8.889 GEA2
84 8.889 GEA2
85 8.889 GEA2
86 8.125 GEA2
87 7.361 GEA2
88 6.597 GEA2
89 5.833 GEA2
90 5.069 GEA2

TIME(SEC) VELOCITY (M/S) GEAR POSITION
91 4.306 GEA2
92 3.542 GEA2
93 2.778 GEA2
94 1.852 CHNG
95 0.926 CHNG
96 0 CHNG
97 0 IDLE
98 0 IDLE
99 0 IDLE
100 0 IDLE
101 0 IDLE
102 0 IDLE
103 0 IDLE
104 0 IDLE
105 0 IDLE
106 0 IDLE
107 0 IDLE
108 0 IDLE
109 0 IDLE
110 0 IDLE
111 0 IDLE
112 0 IDLE
113 0 IDLE
114 0 IDLE
115 0 IDLE
116 0 IDLE
117 0 IDLE
118 0.833 GEA1
119 1.667 GEAJ
120 2.5 GEA1



.84

ตารางที่ ก (ต่อ) แสคงรุป!ฒบการขับพทเอนแก่โปรแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
121 3.333 GEA2
122 4.167 GEA2
123 4.167 GEA2
124 4.167 GEA2
125 4.784 GEA2
126 5.401 GEA2
127 6.019 GEA2
128 6.636 GEA2
129 7.253 GEA2
130 7.87 GEA2
131 8.488 GEA2
132 9.105 GEA2
133 9.722 GEA2
134 9.722 CHNG
135 9.722 CHNG
136 10.243 GEA3
137 10.764 GEA3
138 11.285 GEA3
139 11.806 GEA3
140 12.326 GEA3
141 12.847 GEA3
142 13.368 GEA3
143 13.889 GEA3
144 13.889 GEA3
145 13.889 GEA3
146 13.889 GEA3
147 13.889 GEA3
148 13.889 GEA3
149 13.889 GEA3
150 13.889 GEA3

TIME(SEC) VELOCI TY (M/S) GEAR POSITION
151 13.889 GEA3
152 13.889 GEA3
153 13.889 GEA3
154 13.889 GEA3
155 13.889 GEA3
156 13.368 GEA3
157 12.847 GEA3
158 12.326 GEA3
159 11.806 GEA3
160 11.285 GEA3
161 10.764 GEA3
162 10.243 GEA3
163 9.722 GEA3
164 9.722 GEA3
165 9.722 GEA3
166 9.722 GEA3
167 9.722 GEA3
168 9.722 GEA3
169 9.722 GEA3
170 9.722 GEA3
171 9.722 GEA3
172 9.722 GEA3
173 9.722 GEA3
174 9.722 CHNG
175 9.722 CHNG
176 9.722 GEA2
177 9.722 GEA2
178 9.722 GEA2
179 8.73 GEA2
180 7.738 GEA2



85

ตารางที่ ก (ต่อ) แสดงรุปแบบการขับขี่ที่{เอนแก่โปรแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

nME(SEC) VELOCITY (M/S) GEAR POSITION
181 6.746 GEA2
182 5.754 GEA2
183 4.762 GEA2
184 3.77 GEA2
185 2.778 GEA2
186 1.852 CHNG
187 0.926 CHNG
188 0 CHNG
189 0 IDLE
190 0 IDLE
191 0 IDLE
192 0 IDLE
193 0 IDLE
194 0 IDLE
195 0 IDLE
196 0 IDLE
197 0 IDLE
198 0 IDLE
199 0 IDLE
200 0 IDLE
201 0 IDLE
202 0 IDLE
203 0 IDLE
204 0 IDLE
205 0 IDLE
206 0 IDLE
207 1.042 GEA1
208 2.083 GEA1
209 3.125 GEA1
210 4.167 GEA1

TIME(SEC) VELOCITY (M/S) GEAR POSITION
211 4.167 GEA1
212 4.167 GEA1
213 4,167 GEA1
214 4.167 GEA1
215 4.167 GEA1
216 4.167 GEA1
217 4.167 GEA1
218 4.167 GEA1
219 3.472 GEA1
220 2.778 GEA1
221 1.852 CHNG
222 0.926 CHNG
223 0 CHNG
224 0 IDLE
225 0 IDLE
226 0 IDLE
227 0 IDLE
228 0 IDLE
229 0 IDLE
230 0 IDLE
231 0 IDLE
232 0 IDLE
233 0 IDLE
234 0 IDLE
235 0 IDLE
236 0 IDLE
237 0 IDLE
238 0 IDLE
239 0 IDLE
240 0 IDLE
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ตาร'!งท่ี ก (ต่อ) แสด4|ปแบบการขับ1ขี่ที่ปึอา«เก่โปรแกรมแบนจำลอง ตามมาตรฐานผลิตกิณ'ทลุตสามกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
241 0 IDLE
242 0 IDLE
243 0 IDLE
244 0 IDLE
245 0.833 GEA1
246 1.667 GEAI
247 2.5 GEA1
248 3.333 GEAI
249 4.167 GEAI
250 4.167 CHNG
251 4.167 CHNG
252 5.111 GEA2
253 6.056 GEA2
254 7 GEA2
255 7.944 GEA2
256 8.889 GEA2
257 8.889 GEA2
258 8.889 GEA2
259 8.889 GEA2
260 8.889 GEA2
261 8.889 GEA2
262 8.889 GEA2
263 8.889 GEA2
264 8.889 GEA2
265 8.889 GEA2
266 8.889 GEA2
267 8.889 GEA2
268 8.889 GEA2
269 8.889 GEA2
270 8.889 GEA2

TIME(SEC) VELOCITY (M/S) GEAR POSITION
271 8.889 GEA2
272 8.889 GEA2
273 8.889 GEA2
274 8.889 GEA2
275 8.889 GEA2
276 8.889 GEA2
277 8.889 GEA2
278 8.889 GEA2
279 8.889 GEA2
280 8.889 GEA2
281 8.125 GEA2
282 7.361 GEA2
283 6.597 GEA2
284 5.833 GEA2
285 5.069 GEA2
286 4.306 GEA2
287 3.542 GEA2
288 2.778 GEA2
289 1.852 CHNG
290 0.926 CHNG
291 0 CHNG
292 0 IDLE
293 0 IDLE
294 0 IDLE
295 0 IDLE
296 0 IDLE
297 0 IDLE
298 0 IDLE
299 0 IDLE
300 0 IDLE
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ตใรางที่ ก (ต่อ) แสดงรุปแขขการข ับพ!‘เลนแก่โปรแกรมแบบจำลลง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSI TION
301 0 IDLE
302 0 IDLE
303 0 IDLE
304 0 IDLE
305 0 IDLE
306 0 IDLE
307 0 IDLE
308 0 IDLE
309 0 IDLE
310 0 IDLE
311 0 IDLE
312 0 IDLE
313 0.833 GEA1
314 1.667 GEA1
315 2.5 GEA1
316 3.333 GEA1
317 4.167 GEA1
318 4.167 CHNG
319 4.167 CIING
320 4.784 GEA2
321 5.401 GEA2
322 6.019 GEA2
323 6.636 GEA2
324 7.253 GEA2
325 7.87 GEA2
326 8.488 GEA2
327 9.105 GEA2
328 9.722 GEA2
329 9.722 CHNG
330 9.722 CHNG

TIME(SEC) VELOCITY (M/S) GEAR POSITION
331 10.243 GEA3
332 10.764 GEA3
333 11.285 GEA3
334 11.806 GEA3
335 12.326 GEA3
336 12.847 GEA3
337 13.368 GEA3
338 33.889 GEA3
339 13.889 GEA3
340 13.889 GEA3
341 13.889 GEA3
342 13.889 GEA3
343 13.889 GEA3
344 13.889 GEA3
345 13.889 GEA3
346 13.889 GEA3
347 13.889 GEA3
348 13.889 GEA3
349 13.889 GEA3
350 13.889 GEA3
351 13.368 GEA3
352 12.847 GEA3
353 12.326 GEA3
354 11.806 GEA3
355 11.285 GEA3
356 10.764 GEA3
357 10.243 GEA3
358 9.722 GEA3
359 9.722 GEA3
360 9.722 GEA3



88

ตารางท ก (ต่อ) แสดงราIเทท]การขับขี่ที่,ฟ้อนแก่'โ!1รแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

ท ME(SEC) VELOCITY (M/S) GEAR POSITION
361 9.722 GEA3
362 9.722 GEA3
363 9.722 GEA3
364 9.722 GEA3
365 9.722 GEA3
366 9.722 GEA3
367 9.722 GEA3
368 9.722 GEA3
369 9.722 GEA3
370 9.722 GEA3
371 9.722 GEA3
372 9.722 CHNG
373 9.722 C1ING
374 8.73 GEA2
375 7.738 GEA2
376 6.746 GEA2
377 5.754 GEA2
378 4.762 GEA2
379 3.77 GEA2
380 2.778 GEA2
381 1.852 CHNG
382 0.926 CHNG
383 0 CHNG
384 0 IDLE
385 0 IDLE
386 0 IDLE
387 0 IDLE
388 0 IDLE
389 0 IDLE
390 0 IDLE

TIME(SEC) VELOCITY (M/S) GEAR POSITION
391 0 IDLE
392 0 IDLE
393 0 IDLE
394 0 IDLE
395 0 IDLE
396 0 IDLE
397 0 IDLE
398 0 IDLE
399 0 IDLE
4 ๓ 0 IDLE
401 0 IDLE
402 1.042 GEA1
403 2.083 GEA1
404 3.125 GEAI
405 4.167 GEA1
406 4.167 GEAI
407 4.167 GEAI
408 4.167 GEAI
409 4.167 GEAI
410 4.167 GEAI
411 4.167 GEAI
412 4.167 GEAI
413 4.167 GEAI
414 3.472 GEAI
415 2.778 GEAI
416 1.852 CHNG
417 0.926 CHNG
418 0 CHNG
419 0 IDLE
420 0 IDLE



89

ดารางที่ ก (ต่อ) แสดงรุปแบบการขับขี่ที่ฟ้อนแก่โปรแกรมแบนจำลอT ตามมาตรฐานผลิตภ้ณฑอุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
421 0 IDLE
422 0 IDLE
423 0 IDLE
424 0 IDLE
425 0 IDLE
426 0 IDLE
427 0 IDLE
428 0 IDLE
429 0 IDLE
430 0 IDLE
431 0 IDLE
432 0 IDLE
433 0 IDLE
434 0 IDLE
435 0 IDLE
436 0 IDLE
437 0 IDLE
438 0 IDLE
439 0 IDLE
440 0.833 GEA1
441 1.667 GEA1
442 2.5 GEA1
443 3.333 GEA1
444 4.167 GEAI
445 4.167 CHNG
446 4.167 CHNG
447 5.111 GEA2
448 6.056 GEA2
449 7 GEA2
450 7.944 GEA2

TIME(SEC) VELOCITY (M/S) GEAR POSI TION
451 8.889 GEA2
452 8.889 GEA2
453 8.889 GEA2
454 8.889 GEA2
455 8.889 GEA2
456 8.889 GEA2
457 8.889 GEA2
458 8.889 GEA2
459 8.889 GEA2
460 8.889 GEA2
461 8.889 GEA2
462 8.889 GEA2
463 8.889 GEA2
464 8.889 GEA2
465 8.889 GEA2
466 8.889 GEA2
467 8.889 GEA2
468 8.889 GEA2
469 8.889 GEA2
470 8.889 GEA2
471 8.889 GEA2
472 8.889 GEA2
473 8.889 GEA2
474 8.889 GEA2
475 8.889 GEA2
476 8.125 GEA2
477 7.361 GEA2
478 6.597 GEA2
479 5.833 GEA2
480 5.069 GEA2



90

ตารางที่ ก (ต่อ) แสดงรุปแบบการขับพท1!อนแก่โปรแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
511 3.333 GEAI
512 4.167 GEAI
513 4.167 CHNG
514 4.167 CHNG
515 4.784 GEA2
516 5.401 GEA2
517 6.019 GEA2
518 6.636 GEA2
519 7.253 GEA2
520 7.87 GEA2
521 8.488 GEA2
522 9.105 GEA2
523 9.722 GEA2
524 9.722 CHNG
525 9.722 CHNG
526 10.243 GEA3
527 10.764 GEA3
528 11.285 GEA3
529 11.806 GEA3
530 12.326 GEA3
531 12.847 GEA3
532 13.368 GEA3
533 13.889 GEA3
534 13.889 GEA3
535 13.889 GEA3
536 13.889 GEA3
537 13.889 GEA3
538 13.889 GEA3
539 13.889 GEA3
540 13.889 GEA3

TIME(SEC) VELOCITY (M/S) GEAR POSITION
481 4.306 GEA2
482 3.542 GF.A2
483 2.778 GEA2
484 1.852 CHNG
485 0.926 CHNG
486 0 CHNG
487 0 IDLE
488 0 IDLE
489 0 IDLE
490 0 IDLE
491 0 IDLE
492 0 IDLE
493 0 IDLE ;
494 0 IDLE
495 0 IDLE
496 0 IDLE
497 0 IDLE
498 0 IDLE
499 0 IDLE
500 0 IDLE
501 0 IDLE
502 0 IDLE
503 0 IDLE
504 0 IDLE
505 0 IDLE
506 0 IDLE
507 0 IDLE
508 0.833 GEA1
509 1.667 GEA1
510 2.5 GEA1



ตารางที่ ก (ต่อ) แสดงรปแขขการ•ขับขี่ที่'!เอนแก่โปรแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
541 13.889 GEA3
542 13.889 GEA3
543 13.889 GEA3
544 13.889 GEA3
545 13.889 GEA3
546 13.368 GEA3
547 12.847 GEA3
548 12.326 GEA3
549 11.806 GEA3
550 11.285 GEA3
551 10.764 GEA3
552 10.243 GEA3
553 9.722 GEA3
554 9.722 GEA3
555 9.722 GEA3
556 9.722 GEA3
557 9.722 GEA3
558 9.722 GEA3
559 9.722 GEA3
560 9.722 GEA3
561 9.722 GEA3
562 9.722 GEA3
563 9.722 GEA3
564 9.722 GEA3
565 9.722 GEA3
566 9.722 GEA3
567 9.722 CHNG
568 9.722 CHNG
569 8.73 GEA2
570 7.738 GEA2

TIME(SEC) VELOCITY (M/S) GEAR POSITION
571 6.746 GEA2
572 5.754 GEA2
573 4.762 GEA2
574 3.77 GEA2
575 2.778 GEA2
576 1.852 CHNG
577 0.926 CHNG
578 0 CHNG
579 0 IDLE
580 0 IDLE
581 0 IDLE
582 0 IDLE
583 0 IDLE
584 0 IDLE
585 0 IDLE
586 0 IDLE
587 0 IDLE
588 0 IDLE
589 0 IDLE
590 0 IDLE
591 0 IDLE
592 0 IDLE
593 0 IDLE
594 0 IDLE
595 0 IDLE
596 0 IDLE
597 1.042 GEA1
598 2.083 GEA1
599 3.125 GEA1
600 4.167 GEA1



ตารางที่ ก (ต่อ) แสคงรุปแขบการพัขี๋ท ี่ร ิเอนแก่โปรแกรมแบบจำลอง ตามมาตรฐานผลิตกัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
631 0 IDLE
632 0 IDLE
633 0 IDLE
634 0 IDLE
635 0.833 GEA1
636 1.667 GEA1
637 2.5 GEA1
638 3.333 GEA1
639 4.167 GEA1
640 4.167 C1TNG
641 4.167 CHNG
642 5.111 GEA2
643 6.056 GEA2
644 7 GEA2
645 7.944 GEA2
646 8.889 GEA2
647 8.889 GEA2
648 8.889 GEA2
649 8.889 GEA2
650 8.889 GEA2
651 8.889 GEA2
652 8.889 GEA2
653 8.889 GEA2
654 8.889 GEA2
655 8.889 GEA2
656 8.889 GEA2
657 8.889 GEA2
658 8.889 GEA2
659 8.889 GEA2
660 8.889 GEA2

TIME(SEC) VELOCITY (M/S) GEAR POSITION
601 4.167 GEA1
602 4,167 GEA1
603 4.167 GEA1
604 4.167 GEA1
605 4.167 GEA1
606 4.167 GEA1
607 4.167 GEA1
608 4.167 GEA1
609 3.472 GEA1
610 2.778 GEA1
611 1.852 CHNG
612 0.926 CHNG
613 0 CHNG
614 0 IDLE
615 0 IDLE
616 0 IDLE
617 0 IDLE
618 0 IDLE
619 0 IDLE
620 0 IDLE
621 0 IDLE
622 0 IDLE
623 0 IDLE
624 0 IDLE
625 0 IDLE
626 0 IDLE
627 0 IDLE
628 0 IDLE
629 0 IDLE
630 0 IDLE



93

ตารนที่ ก (ต่อ) แสดงรุปแบบการพัข ี่ท ี่ฟ ้อนแก่โปรแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
661 8.889 GEA2
662 8.889 GEA2
663 8.889 GEA2
664 8.889 GEA2
665 8.889 GEA2
666 8.889 GEA2
667 8.889 GEA2
668 8.889 GEA2
669 8.889 GEA2
670 8.889 GEA2
671 8.125 GEA2
672 7.361 GEA2
673 6.597 GEA2
674 5.833 GEA2
675 5.069 GEA2
676 4.306 GEA2
677 3.542 GEA2
678 2.778 GEA2
679 1.852 ClfNG
680 0.926 CHNG
681 0 ClfNG
682 0 IDLE
683 0 IDLE
684 0 IDLE
685 0 IDLE
686 0 IDLE
687 0 IDLE
688 0 IDLE
689 0 IDLE
690 0 IDLE

TIME(SEC) VELOCITY (M/S) GEAR POSITION
691 0 IDLE
692 0 IDLE
693 0 IDLE
694 0 IDLE
695 0 IDLE
696 0 IDLE
697 0 IDLE
698 0 IDLE
699 0 IDLE
700 0 IDLE
701 0 IDLE
702 0 IDLE
703 0.833 GEA1
704 1.667 GEA1
705 2.5 GEA1
706 3.333 GEA1
707 4.167 GEA1
708 4.167 CHNG
709 4.167 CHNG
710 4.784 GEA2
711 5.401 GEA2
712 6.019 GEA2
713 6.636 GEA2
714 7.253 GEA2
715 7.87 GEA2
716 8.488 GEA2
717 9.105 GEA2
718 9.722 GEA2
719 9.722 CHNG
720 9.722 CHNG



94

ดารางที่ก(ต่อ)แสดงรุปแบบกไรขับขี่ที่ป้อนแก่โปรแกรมแบบจำลองตไมมไตร%ไนผลิตภัณฑอุตสาหกรรมมอก.1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
72] 10.243 GEA3
722 10.764 GEA3
723 11.285 GEA3
724 11.806 GEA3
725 12.326 GEA3
726 12.847 GEA3
727 13.368 GEA3
728 13.889 GEA3
729 13.889 GEA3
730 13.889 GEA3
731 13.889 GEA3
732 13.889 GEA3
733 13.889 GEA3
734 13.889 GEA3
735 13.889 GEA3
736 13.889 GEA3
737 13.889 GEA3
738 13.889 GEA3
739 13.889 GEA3
740 13.889 GEA3
741 13.368 GEA3
742 12.847 GEA3
743 12.326 GEA3
744 11.806 GEA3
745 11.285 GEA3
746 10.764 GEA3
747 10.243 GEA3
748 9.722 GEA3
749 9.722 GEA3
750 9.722 GEA3

TIME(SEC) VELOCITY (M/S) GEAR POSITION
751 9.722 GEA3
752 9.722 GEA3
753 9.722 GEA3
754 9.722 GEA3
755 9.722 GEA3
756 9.722 GEA3.
757 9.722 GEA3
758 9.722 GEA3
759 9.722 GEA3
760 9.722 GEA3
761 9.722 GEA3
762 9.722 CHNG
763 9.722 CIING
764 8.73 GEA2
765 7.738 GEA2
766 6.746 GEA2
767 5.754 GEA2
768 4.762 GEA2
769 3.77 GEA2
770 2.778 GEA2
771 1.852 CHNG
772 0.926 CHNG
773 0 CHNG
774 0 IDLE
775 0 IDLE
776 0 IDLE
777 0 IDLE
778 0 IDLE
779 0 IDLE
780 0 IDLE



95

ตารางท่ี ก (ต่อ) แสดงรปแบบการขับข่ีท่ีปึลนแก่โปรแกรมแบบจำลลง ตามมาตรฐานผลิตภัณฑ์รุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
781 0 IDLE
782 0 IDLE
783 0 IDLE
784 0 IDLE
785 0 IDLE
786 0 IDLE
787 0 IDLE
788 0 IDLE
789 0 IDLE
790 0 IDLE
791 0 IDLE
792 0 IDLE
793 0 IDLE
794 0 IDLE
795 0 IDLE
796 û IDLE
797 0 IDLE
798 0 IDLE
799 0 IDLE
800 0 IDLE
801 0.833 GEA1
802 1.667 GEA1
803 2.5 GEA1
804 3.333 GEA1
805 4.167 GEA1
806 4.167 CHNG
807 4.167 CHNG
808 4.784 GEA2
809 5.401 GEA2
810 6.019 GEA2

TIME(SEC) VELOCITY (M/S) GEAR POSITION
811 6.636 GEA2
812 7.253 GEA2
813 7.87 GEA2
814 8.488 GEA2
815 9.105 GEA2
816 9.722 GEA2
817 9.722 CHNG
818 9.722 CHNG
819 10.243 GEA3
820 10.764 GEA3
821 11.285 GEA3
822 11.806 GEA3
823 12.326 GEA3
824 12.847 GEA3
825 13.368 GEA3
826 13.889 GEA3
827 13.889 CHNG
828 13.889 CHNG
829 14.316 GEA4
830 14.744 GEA4
831 15.171 GEA4
832 15.598 GEA4
833 16.026 GEA4
834 16.453 GEA4
835 16.88 GEA4
836 17.308 GEA4
837 17.735 GEA4
838 18.162 GEA4
839 18.59 GEA4
840 19.017 GEA4



96

ตารางท่ี ก (ต่อ) แสดงรุปแบบการขับข่ีท่ีาเอนแท่โปรแกรมแบบจำลอง ตามบาตรฐานผลิตภัณ'ท์ลุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSI TION
841 19.444 GEA4
842 19,444 GEA5
843 19.444 GEA5
844 19.444 GEA5
845 19.444 GEA5
846 19.444 GEA5
847 19.444 GEA5
848 19.444 GEA5
849 19.444 GEA5
850 19.444 GEA5
851 19.444 GEA5
852 19.444 GEA5
853 19.444 GEA5
854 19.444 GEA5
855 19.444 GEA5
856 19.444 GEA5
857 19.444 GEA5
858 19.444 GEA5
859 19.444 GEA5
860 19.444 GEA5
861 19.444 GEA5
862 19.444 GEA5
863 19.444 GEA5
864 19.444 GEA5
865 19.444 GEA5
866 19.444 GEA5
867 19.444 GEA5
868 19.444 GEA5
869 19.444 GEA5
870 19.444 GEA5

TIME(SEC) VELOCI'IY (M/S) GEAR POSITION
871 19.444 GEA5
872 19.444 GEA5
873 19.444 GEA5
874 19.444 GEA5
875 19.444 GEA5
876 19.444 GEA5
877 19.444 GEA5
878 19.444 GEA5
879 19.444 GEA5
880 19.444 GEA5
881 19.444 GEA5
882 19.444 GEA5
883 19.444 GEA5
884 19.444 GEA5
885 19.444 GEA5
886 19.444 GEA5
887 19.444 GEA5
888 19.444 GEA5
889 19.444 GEA5
890 19.444 GEA5
891 19.444 GEA5
892 18.75 GEA5
893 18.056 GEA5
894 17.361 GEA5
895 16.667 GEA5
896 15.972 GEA4
897 15.278 GEA4
898 14.583 GEA4
899 13.889 GEA4
900 13.889 GEA4



97

ตารางท่ี ก (ต่อ) แสดงเปแบบการขับขี่ที่ฟ้อนแก่โปรแกรมแบบจำลอง ตามบาตรฐานผลิตกัณฑ์อุตสาหกรรม มกก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
901 13.889 GEA4
902 13.889 GEA4
903 13.889 GEA4
901 13.889 GEA4
905 13.889 GEA4
906 13.889 GEA4
907 13.889 GEA4
908 13.889 GEA4
909 13.889 GEA4
910 13.889 GEA4
911 13.889 GEA4
912 13.889 GEA4
913 13.889 GEA4
914 13.889 GEA4
915 13.889 GEA4
916 13.889 GEA4
917 13.889 GEA4
918 13.889 GEA4
919 13.889 GEA4
920 13.889 GEA4
921 13.889 GEA4
922 13.889 GEA4
923 13.889 GEA4
924 13.889 GEA4
925 13.889 GEA4
926 13.889 GEA4
927 13.889 GEA4
928 13.889 GEA4
929 13.889 GEA4
930 13.889 GEA4

TIME(SEC) VELOCITY (M/S) GEAR POSITION
931 13.889 GEA4
932 13.889 GEA4
933 13.889 GEA4
934 13.889 GEA4
935 13.889 GEA4
936 13.889 GEA4
937 13.889 GEA4
938 13.889 GEA4
939 13.889 GEA4
940 13.889 GEA4
941 13.889 GEA4
942 13.889 GEA4
943 13.889 GEA4
944 13.889 GEA4
945 13.889 GEA4
946 13.889 GEA4
947 13.889 GEA4
948 13.889 GEA4
949 13.889 GEA4
950 13.889 GEA4
951 13.889 GEA4
952 13.889 GEA4
953 13.889 GEA4
954 13.889 GEA4
955 13.889 GEA4
956 13.889 GEA4
957 13.889 GEA4
958 13.889 GEA4
959 13.889 GEA4
960 13.889 GEA4



98

ตารางที ก (ต่อ) แสดงเปรฌบการขับขีที{เอาน!ก'โปรแกรมแบบจำลอง ตามมาตรฐาน«ลิตภัณ'ฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
961 13.889 GEA4
962 13.889 GEA4
963 13.889 GEA4
964 13.889 GEA4
965 13.889 GEA4
966 13.889 GEA4
967 13.889 GEA4
968 13.889 GEA4
969 14.316 GEA4
970 14.744 GEA4
971 15.171 GEA4
972 15.598 GEA4
973 16.026 GEA4
974 16.453 GEA4
975 16.88 GEA4
976 17.308 GEA4
977 17.735 GEA4
978 18.162 GEA4
979 18.59 GEA4
980 19.017 GE A4
981 19.444 GEA4
982 19.444 GEA5
983 19.444 GEA5
984 19.444 GEA5
985 19.444 GEA5
986 19.444 GEA5
987 19.444 GEA5
988 19.444 GEA5
989 19.444 GEA5
990 19.444 GEA5

TIME(SEC) VELOCITY (M/S) GEAR POSITION
991 19.444 GEA5
992 19.444 GEA5
993 19.444 GEA5
994 19.444 GEA5
995 19.444 GEA5
996 19.444 GEA5
997 19.444 GEA5
998 19.444 GEA5
999 19.444 GEA5
1000 19.444 GEA5
1001 19.444 GEA5
1002 19.444 GEA5
1003 19.444 GEA5
1004 19.444 GEA5
1005 19.444 GEA5
1006 19.444 GEA5
1007 19.444 GEA5
1008 19.444 GEA5
1009 19.444 GEA5
1010 19.444 GEA5
1011 19.444 GEA5
1012 19.444 GEA5
1013 19.444 GEA5
1014 19.444 GEA5
1015 19.444 GEA5
1016 19.444 GEA5
1017 19.444 GEA5
1018 19.444 GEA5
1019 19.444 GEA5
1020 19.444 GEA5



99

ตารางท่ี ก (ต่อ) แสดงรปแบบการขับข่ีท่ีป้อนแก,โปรแกรมแบบจำลอง ตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
1021 19.444 GEA5
1022 19.444 GEA5
1023 19.444 GEA5
1024 19.444 GEA5
1025 19.444 GEA5
1026 19.444 GEA5
1027 19.444 GEA5
1028 19.444 GEA5
1029 19.444 GEA5
1030 19.444 GEA5
1031 19.444 GEA5
1032 19.683 GEA5
1033 19.921 GEA5
1034 20.159 GEA5
1035 20.397 GEA5
1036 20.635 GEA5
1037 20.873 GEA5
1038 21.111 GEA5
1039 21.349 GEA5
1040 21.587 GEA5
1041 21.825 GEA5
1042 22.063 GEA5
1043 22.302 GEA5
1044 22.54 GEA5
1045 22.778 GEA5
1046 23.016 GF.A5
1047 23.254 GEA5
1048 23.492 GEA5
1049 23.73 GEA5
1050 23.968 GEA5

TIME(SEC) VELOCITY (M/S) GEAR POSITION
1051 24.206 GEA5
1052 24.444 GEA5
1053 24.683 GEA5
1054 24.921 GEA5
1055 25.159 GEA5
1056 25.397 GEA5
1057 25.635 GEA5
1058 25.873 GEA5
1059 26.111 GEA5
1060 26.349 GEA5
1061 26.587 GEA5
1062 26.825 GEA5
1063 27.063 GEA5
1064 27.302 GEA5
1065 27.54 GEA5
1066 27.778 GEA5
1067 27.778 GEA5
1068 27.778 GEA5
1069 27.778 GEA5
1070 27.778 GEA5
1071 27.778 GEA5
1072 27.778 GEA5
1073 27.778 GEA5
1074 27.778 GEA5
1075 27.778 GEA5
1076 27.778 GF.A5
1077 27.778 GEA5
1078 27.778 GEA5
1079 27.778 GEA5
1080 27.778 GEA5



100

ตารางท่ี ก (ต่อ) แสดงรปแบบการขับขี่ท่ีาเอาแเก่โปรแกรมแบบจำออง ตามมาตรฐานผลิตภัณฑอุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
1081 27.778 GEA5
1082 27.778 GEA5
1083 27.778 GEA5
1084 27.778 GEA5
1085 27.778 GEA5
1086 27.778 GEA5
1087 27.778 GEA5
1088 27.778 GEA5
1089 27.778 GEA5
1090 27.778 GEA5
1091 27.778 GEA5
1092 27.778 GEA5
1093 27.778 GEA5
1094 27.778 GEA5
1095 27.778 GEA5
1096 27.778 GEA5
1097 28.056 GEA5
1098 28.333 GEA5
1099 28.611 GEA5
1100 28.889 GEA5
1101 29.167 GEA5
1102 29.444 GEA5
1103 29.722 GEA5
3104 30 GEA5
1105 30.278 GEA5
1106 30.556 GEA5
1107 30.833 GEA5
1108 31.111 GEA5
1109 31.389 GEA5
1110 31.667 GEA5

TIME(SEC) VELOCITY (M/S) GEAR POSITION
t i l l 31.944 GEA5
1112 32.222 GEA5
1113 32.5 GEA5
1114 32.778 GEA5
1115 33.056 GEA5
1116 33.333 GEA5
1117 33.333 GEA5
1118 33.333 GEA5
1119 33.333 GEA5
1120 33.333 GEA5
1121 33.333 GEA5
1J22 33.333 GEA5
1123 33.333 GEA5
1124 33.333 GEA5
1125 33.333 GEA5
1126 33.333 GEA5
1127 32.639 GEA5
1128 31.944 GEA5
1129 31.25 GEA5
1130 30.556 GEA5
1131 29.861 GEA5
1132 29.167 GEA5
1133 28.472 GEA5
1134 27.778 GEA5
1135 27.083 GEA5
1136 26.389 GEA5
1137 25.694 GEA5
1138 25 GEA5
1139 24.306 GEA5
1140 23.611 GEA5



101

ตารางท่ีก (ต่อ)แสดงรุปแบบการพับ่ีท่ีฟ้อนแก่โปรแกรมแบบจำลองตามมาตรฐานผลิตภัณฑ์อุตสาหกรรม มอก. 1280-2538

TIME(SEC) VELOCITY (M/S) GEAR POSITION
1141 22.917 GEA5
1142 22.222 GEA5
1143 21.181 GEA5
1144 20.139 GEA5
1145 19.097 GEA5
1146 18.056 GEA5
1147 17.014 GEA5
1148 15.972 GEA5
1149 14.931 GEA5
1150 13.889 GEA5
1151 12.5 IDLE
1152 11.111 IDLE
1153 9.722 IDLE
1154 8.333 IDLE
1155 6.944 IDLE
1156 5.556 IDLE
1157 4.167 IDLE
1158 2.778 IDLE
1159 1.389 IDLE
1160 0 IDLE

TIME(SEC) VELOCITY (M/S) GEAR POSITION
1161 0 IDLE
1162 0 IDLE
1163 0 IDLE
1164 0 IDLE
1165 0 IDLE
1166 0 IDLE
1167 0 IDLE
1168 0 IDLE
1169 0 IDLE
1170 0 IDLE
1171 0 IDLE
1172 0 IDLE
1173 0 IDLE
1174 0 IDLE
1175 0 IDLE
1176 0 IDLE
1177 0 IDLE
1178 0 IDLE
1179 0 IDLE
1180 0 IDLE
1181 0 IDLE



ภไคผนวก ข

ข้อมูลดิบของการทดสอบเค| 0งยนด ิ4A-FE บน Engine Dynamometer



ตารางท่ี ข! แสตง'tfapดบของการทดสอนเคร่ํลงขนต 4A-FE บนเอนอินไดนาในมิเตอร์ 
Test Date 27-30/10/97 
Engine: TOYOTA 4A-FE 
Fuel: ESSO Supreme 98

FUEL MEASUREMENT AIR MEASUREMENT EMISSION
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750 4 3 20.250 30 28 10 49.79 49.52 49.45 49.59 28.00 29.00 30.00 30,00 20.00 0 0.004 15.71 19
750 27 5 15.500 30 28 10 29.54 29.63 29.55 29.57 28.00 27.00 27.00 27.00 20.00 0 0.097 15.55 125
750 40 7 12,500 31 29 10 24.09 23.94 23.87 23.97 28.00 53.00 49.00 51.00 20.00 0 0.045 15,78 88
750 52 10 9.500 31 29 10 20.01 20.19 20.28 20.16 28.00 69.00 70.00 69.00 20.00 0 0.058 15.77 54
750 63 12 6.500 31 29 10 17.15 17.05 17.11 17.10 28.00 77.00 75.00 76.00 20.00 0 0,098 15.84 43
750 76 17 3.500 32 29 10 14.77 14.80 14.76 14.78 28.50 90.00 86.00 85.00 20.00 0 0.102 15.82 25
750 89 100 0.000 32 29 10 10.93 10.77 10.95 10.88 28.50 77.00 78.00 77.00 20.00 0 4.736 12.70 214

1000 7 4 20.250 32 30 10 36.08 35.97 35.30 35.78 28.50 42.00 40.00 43.00 20.00 0 0.059 15.80 83
1000 16 6 18.500 32 30 10 28.06 28.17 28.15 28,13 29.00 61.00 66.00 66.00 20.00 0 0.080 15.80 91
1000 30 9 15.500 32 30 10 21.74 21.69 21.83 21.75 29.00 76.00 78.00 74.00 20.00 0 0.092 15.83 86
1000 42 10 12.500 32 30 10 17.68 17.78 17.68 17.71 29.50 85.00 79.00 85.00 20.00 0 0.122 15.82 75
1000 56 13 9.500 32 30 10 14.56 1440 14.47 14.48 29.50 100.00 98.00 96.00 20.00 0 0.157 15.77 53
1000 69 16 6.500 32 30 10 12.56 12.49 12.42 12.49 29.50 117.00 121.00 119.00 20.00 0 0.182 15.69 14
1000 81 21 3.500 33 30 10 10.24 10.88 10.29 10.47 29.50 144.00 154.00 151.00 20.00 0 0.184 15.66 4
1000 95 100 0,820 33 31 25 20.14 20.17 20.13 20.15 29.50 104.00 104.00 105.00 20.00 0 5.025 12.57 212 103



ฅารางri ข1 ฬอ) แสดงฟ้อ»)ลดิฃของการทดสอบเคอิองยพเ 4A-FE บน!อนอินไดนาโผ»!เฅอ4 
Teat Date 27-30/10/97 
Engines TOYOTA 4A-FE 
Fuel: ESSO Supreme 98
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1200 4 5 20.000 33 30 10 32.38 32,44 32.57 32.46 29.50 59.00 71.00 63.๓ 20.00 0 0.118 15.83 77
1200 15 8 18.500 32 30 10 23.98 24.21 23.96 24.05 29.50 69.00 69.00 69.00 20.00 0 0.134 15.86 84
1200 29 10 15.500 32 30 10 17.78 17.99 17.82 17.86 29.50 78.00 82.00 83.00 20.00 0 0.162 15.82 62
1200 43 12 12.500 32 30 10 14.47 14.86 14.69 14.67 29,50 103.00 98.00 96.00 20.00 0 0.205 15.74 58
1200 58 15 9.500 32 30 10 12.12 12,03 12.15 12.10 29.50 123.00 127,00 125.๓ 20.00 0 0.212 15.75 40
1200 70 18 6.500 32 30 10 10.29 10.29 10.49 10.36 29.50 161.00 160.00 154.00 20.00 0 0.266 15.71 23
1200 81 23 3.500 33 31 25 22.75 22,86 22.80 22.80 29.50 191.00 187.00 189.๓ 20.00 0 0.267 15.68 18
1200 100 100 0.000 33 30 25 16.81 16.84 16.86 16.84 29.50 120.00 121.00 120.00 20.00 0 4.790 12.65 215

1500 5 6 20.000 30 28 10 25.41 25.32 25.20 25,31 28.00 90.00 90.00 96.00 20,00 0 0.139 15.80 56
1500 18 10 18.500 30 28 10 18.70 18.93 18.65 18.76 28.00 81.00 81.00 80.00 20.00 0 0.148 15.77 51
1500 34 13 15,500 30 28 10 14.20 14.25 14.25 14.23 28.00 99.00 93.00 97.00 20.00 0 0.198 15.71 44
1500 52 15 12.500 31 29 10 11.44 11.32 11.37 11.38 29.00 143.00 139.00 136.00 20.00 0 0.242 15.69 42
1500 66 18 9.500 31 29 25 23.52 23.66 23.56 23.58 29.00 173.00 171.00 179.00 20.00 0 0.237 15.71 30
1500 74 21 6.500 32 30 25 20.46 20.43 20.34 20.41 30.00 207.00 211.00 214.00 20.00 0 0.243 15.66 24
1500 84 27 3.500 33 30 25 17.75 17.71 17.71 17.72 30.00 249.00 254.00 255.00 20.00 0 0.240 15.65 21
1500 104 100 0.000 33 31 25 13.12 13.00 13.08 13.07 31.00 155.00 154.00 154.00 20.00 0 5.084 12.42 199

104



ตาฑงri ข! (ต่อ) แอดงฟ้อ)เกดิบของการทดก'อบเกรองยนต่ 4A-FE บนเอนอิน1!ด)ทโ)!รเฅอ'Ï 
Test Dale 27-30/10/97 
Engine: TOYOTA 4A-FE 
Fuel: ESSO Supreme 98

FUEL MEASUREMENT AIR MEASUREMENT EMISSION
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1800 4 10 20.000 33 30 10 19.92 19.79 19.98 19.90 28.50 85.00 85.00 84.00 20.00 0 0.177 15.78 31
1800 17 12 18.500 33 30 10 15.14 15.33 15.18 15.22 28.50 87.00 88.00 89.00 20.00 0 0.196 15.75 29
1800 32 16 15.500 33 30 10 11.31 11.15 11.14 11.20 28.50 158.00 156.00 159.00 20.00 0 0.230 15.72 21
1800 47 18 12.500 33 30 25 22.79 22.91 22.78 22.83 29.00 182.00 181.00 182.00 20.00 0 0.260 15.68 29
1800 63 21 9.500 33 30 25 19.16 19.06 19.11 19.11 29.00 221.00 220,00 220.00 20.00 0 0.235 15.69 24
1800 80 25 6.500 33 31 25 16.20 16.25 16.22 16.22 29.00 265.00 266.00 267.00 20.00 0 0.207 15.68 21
1800 94 31 3.500 34 31 25 14.15 14.13 14.17 14.15 29,00 198.00 196.00 198.00 20.00 0 0.206 15.67 19
1800 112 100 0.000 35 32 25 10.67 10.66 10,67 10.67 29.00 190.00 191.00 189.00 20.00 0 3.836 13.28 156

2100 5 11 20.000 34 32 10 17.21 16.90 17.15 17,09 29,50 91.00 90.00 90.00 20.00 0 0,229 15.71 20
2100 13 13 18.500 34 31 10 13.97 14.01 14.06 14.01 29.50 99.00 103.00 103.00 20.00 0 0.256 15.60 19
2100 28 16 15.500 33 31 10 10.55 10.52 10.59 10.55 29.50 157.00 158.00 157.00 20.00 0 0.240 15,62 16
2100 44 20 12.500 34 31 25 20.73 20.76 20.82 20.77 29.50 29.00 209.00 211.00 20.00 0 0.281 15.60 29
2100 58 23 9.500 34 31 25 17.18 17.26 17.26 17.23 29.50 261.00 259.00 261,00 20.00 0 0,270 15,69 24
2100 75 26 6.500 34 31 25 14.55 14.52 14.44 14,50 29.50 310.00 310.00 310.00 20.00 0 0.268 15.65 22
2100 89 33 3.500 34 31 25 12.63 12.63 12.66 12.64 29.50 351.00 343.00 256.00 20.00 0 0.271 15.64 20
2100 107 100 0.000 35 32 50 18.26 18.27 18.28 18.27 29.50 228.00 231.00 230.00 20.00 0 5.472 12.18 190

105
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ifî ข! (ต่อ) นสด!ริเอยูทคินขอ!ก!'!ทตสอนเกi อ!ยนต์ 4A-FE



ตารางri ข! (ต1อ) แสดฬอา)ดคิบของการทดสอบ!คร่ํองยา!ส่ 4A-FE บาแอนอ้นไคนาโม»!เตอ'ร 
Test Date 27-30/10/97 
Engine: TOYOTA 4A-FE 
Fuel: ESSO Supreme 98

FUEL MEASUREMENT AIR MEASUREMENT EMISSION
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1ธุ̂<N8 HCr

ppm
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3500 8 16 20.000 36 33 25 24.21 23.96 24.06 24.08 30.50 165.00 174.00 176.00 20.00 0 0.238 15.62 13
3500 16 19 18,500 35 32 25 19.84 19.94 20.00 19.93 30.50 212.00 215.00 212.00 20,00 0 0.264 15.64 15
3500 31 23 15.500 35 32 25 14.73 14.81 14.79 14.78 31.50 312.00 305.00 314.00 20.00 0 0.216 15.66 15
3500 48 26 12.500 35 32 25 11.73 11.67 11,67 11,69 31.50 391.00 395.00 401.00 20.00 0 0.181 15.70 19
3500 65 30 9.500 36 33 50 19.16 19.24 19.16 19.19 31.50 463.00 484.00 482.00 20.00 0 0.154 15.71 14
3500 82 36 6.500 37 33 50 16.31 16.34 16.35 16.33 31.50 537.00 544.00 534.00 20.00 0 0.148 15,76 9
3500 98 44 3.500 37 34 50 14.17 14.13 14.18 14.16 32.00 460.00 442.00 438,00 20.00 0 0.147 15.74 5

4000 10 19 19.500 31 28 25 18.87 18.76 18.86 18.83 28.00 234.00 232.00 235.00 20.00 0 0.253 15.61 7
4000 16 21 18.500 34 31 25 16.46 16.52 16.61 16.53 28.00 279.00 277.00 280.00 20.00 0 0.237 15.66 5
4000 32 25 15.500 34 31 25 12.51 12.46 12,49 12.49 28.00 377.00 377.00 377.00 20.00 0 0.146 15.72 1
4000 47 29 12.500 34 31 25 10.01 10.03 10.04 10.03 28.00 479.00 477,00 478.00 20.00 0 0.113 15.74 1
4000 65 33 9.500 36 33 50 16.56 16.56 16.57 16.56 28,50 580.00 578.00 577.00 20.00 0 0.141 15.72 10
4000 81 38 6.500 38 34 50 14.18 14.20 14.22 14.20 28.50 675.00 674.00 676,00 20.00 0 0,124 15.74 8
4000 100 47 3.500 37 34 50 11.53 11.51 11.51 11.52 29.50 748.00 751.00 753.00 20,00 0 1.645 14.78 29
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ฅาทงร่ ข2 แสดฬอยูลสิฆของการ™สอบ!ทio iยาฬ4A-FE บ»!เอา!?นใดาทโ«โ)เดอt 
Teat Date 5-8/11/97 
Engine 1 TOYOTA 4A-FE 
Fuel : ESSO supreme 98

FUEL MEASUREMENT AIR MEASUREMENT EMISSION
Eng
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peed

: RP
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ttle O
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pera
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750 6 3 20.250 27 25 10 49.83 49.76 49.66 49.75 27.00 30,00 29.00 31.00 20.00 0 0.009 16.04 26 292
750 11 3 20.250 28 26 10 40.45 39.52 40.48 40.15 27.00 25.00 25.00 25,00 20.00 0 0.004 16.04 10 305
750 29 5 15.500 28 26 10 27.95 28.16 28.38 28.16 26.50 65.00 68.00 67.00 20.00 0 0.036 16.00 73 329
750 43 7 12.500 28 26 10 24.36 23.93 23.82 24.04 26.50 62.00 63.00 65.00 20.00 0 0.042 15.98 63 363
750 56 10 9.500 29 26 10 19.90 19.89 19.91 19.90 26,50 70.00 68.00 69.00 20.00 0 0.059 15.98 23 390
750 69 12 6.500 29 27 10 17.22 16.91 16.90 17.01 26.50 80.00 81.00 78.00 20,00 0 0.055 15.98 6 447
750 79 17 3.500 30 27 10 14.48 14.69 14.70 14.62 26.50 88.00 85.00 87.00 20.00 0 0.082 15.96 0 496
750 91 100 0,000 30 28 10 10.94 10.97 10.83 10.91 26.50 87.00 86.00 85.00 20.00 0 4.520 12.96 151 519

1000 9 4 20.250 29 27 10 35.95 36,41 37.29 36.55 27.50 46.00 46.00 52.00 20.๓ 0 0.039 15.94 42 344
1000 18 6 18.500 29 27 10 28.43 29.11 27.89 28.48 27.50 59.00 61.00 61.00 20.๓ 0 0.038 19.95 32 364
1000 33 9 15.500 29 27 10 21.59 22.02 22.02 21.88 27.50 68.00 68.00 69.00 20.๓ 0 0.070 15.92 27 397
1000 45 11 12.500 29 27 10 17.91 18.15 17.64 17.90 27.50 85.00 84.00 86.๓ 20.00 0 0.086 15,92 16 430
1000 59 13 9.500 30 27 10 14.49 14.75 14.36 1453 27.50 102.00 101.00 95.๓ 20.00 0 0.120 15.88 0 462
1000 71 16 6.500 30 27 10 12.36 12.61 12.16 12.38 27.50 124.00 112.00 119.๓ 20.00 0 0.146 15.88 0 517
1000 82 21 3.500 30 28 10 10.88 10.91 10.85 10.88 27.50 156.00 154.00 153.00 20.๓ 0 0.153 15.85 0 578
1000 99 100 0.820 31 28 25 19.8 19.96 19.82 19.86 27.50 105.00 108.00 108.00 20.00 0 5.024 12.55 158 579 108
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flITMn ข! (ต่อ) แลดงฟ้อP ดิบของการทคลโอบเกร๋ีองยนต่ 4A-FE บนเอน?นไดนาโมมิเฅอร 
Test Date 5-8/11/97 
Engine i TOYOTA 4A-FE 
Fuel t ESSO supreme 98

FUEL MEASUREMENT AIR MEASUREMENT EMISSION
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1800 6 9 20.000 32 29 10 20.22 19.72 20.26 20.07 28.50 78.๓ 74.00 75.00 20.00 0 0.174 15.98 35 491
1800 19 12 18.500 32 29 10 14.96 14.59 14.82 14.79 28.50 103.00 103.๓ 102.00 20.00 0 0.193 15.96 31 515
1800 33 15 15.500 32 29 10 11.56 11.39 11.51 11.49 28.00 147.00 148.00 144,00 20.00 0 0,238 15.91 25 559
1800 49 18 12.500 32 28 25 22.84 22.94 22.84 22.87 28.00 185.00 179.00 181,๓ 20.๓ 0 0.221 15.87 10 591
1800 65 21 9.500 31 28 25 18.86 18.86 18.74 18.82 28.00 237.00 233,๓ 238.๓ 20.๓ 0 0.193 15.89 5 616
1800 82 25 6.500 31 28 25 15.95 15.99 16.04 15.99 28,00 274.00 270.00 273.00 20.00 0 0.189 15.87 6 658
1800 96 31 3.500 31 28 25 13.99 13.94 13.98 13.97 28.50 207.00 203.00 203.00 20.00 0 0.182 15,87 2 700
1800 117 100 0.000 32 29 25 10,31 10.25 10.29 10.28 28.00 194.00 192.00 194.00 20.00 0 4.176 13.28 160 700

2100 5 11 20.000 28 26 10 17,74 17.43 17.25 17.47 27.00 90.00 88.00 87.00 20.00 0 0.219 15.90 20 523
2100 16 13 18.500 29 26 10 13.39 13.44 13.41 13.41 27.00 98.00 102.00 103.๓ 20.00 0 0.215 15.89 16 544
2100 31 16 15.500 29 26 10 10.31 10.16 10.22 10,23 27.00 153.00 153.00 153.๓ 20.00 0 0.233 15.85 17 591
2100 46 19 12.500 28 26 25 20.14 20.14 20.09 20.12 27.00 217.๓ 217.00 215.00 20.00 0 0.233 15,85 12 624
2100 62 23 9.500 29 26 25 16.64 16.69 16.61 16.65 27.00 264.๓ 261.00 264.00 20.00 0 0.248 15.83 9 650
2100 77 26 6.500 30 27 25 14.23 14.23 14.31 14.26 27.00 311.๓ 308.๓ 315.00 20.๓ 0 0.254 15.83 5 678
21๓ 93 33 3.500 30 27 25 12.29 12.34 12.36 12.33 27.๓ 365.๓ 358.00 356.๓ 20.00 0 0.262 15.82 4 720
21๓ 112 100 0.000 32 29 50 17.71 12.66 17.66 16.01 28,๓ 227.00 226.00 228.00 20.00 0 5,736 12.29 205 693



คาทงร่ ซ2 (ค'ก) แล'ตง'ฟ้อP คิบของการฑคสอบเก'ร่ํองยนค์ 4A-FE บนเอนอินไตนาโพร!คอร 
Teat Date 5-8/11/97 
Engine i TOYOTA 4A-FE 
Fuel ะ ESSO iupreme 98

FUEL MEASUREMENT AIR MEASUREMENT EMISSION
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2500 7 13 20.000 30 27 10 13.5 13.67 13.58 13.58 27.50 119.00 116.00 118.๓ 20.00 0 0.287 15.80 2 578
2500 18 16 18.500 30 27 10 10.66 10.55 10.77 10.66 27.50 163,00 151.00 158.๓ 20.00 0 0.248 15.84 2 596
2500 35 20 15.500 30 27 25 19.6 19.54 19.67 19.60 27.50 222.00 225.00 223.๓ 20.๓ 0 0.185 15.88 1 645
2500 52 23 12.500 31 28 25 15.61 15.67 15.73 15.67 27.50 290.00 287.00 289.00 20.00 0 0.171 15.91 1 667
2500 68 26 9.500 31 28 25 13.09 13.05 13.06 13.07 28.00 353.00 357.00 354.๓ 20.๓ 0 0.155 15.92 1 699
2500 85 30 6.500 31 28 25 11.26 11.25 11.24 11.25 28.00 414.00 411.00 411.๓ 20.00 0 0.153 15.93 0 730
2500 99 37 3.500 32 28 50 19.56 19.59 19.59 19.58 28.00 460.00 456.00 462.00 20.00 0 0.184 15.89 0 765
2500 123 100 0.000 32 29 50 14.63 14.62 14.63 14.63 28,50 273.00 271.00 270.00 20.00 0 3.365 13.86 109 775

30๓ 8 14 20.000 31 28 10 11.37 11.42 11.25 11.35 28.50 147.00 149.00 145.00 20.00 0 0,276 15.82 8 597
3000 16 17 18.500 31 28 25 23.13 23.22 23.23 23.19 28.50 183.00 186.00 188.00 20,00 0 0.234 15.86 4 611
3000 34 21 15.500 31 28 25 16.86 16.8 16.84 16.83 28.50 270.00 268.00 268.๓ 20.00 0 0.176 15.88 1 663
3000 50 25 12.500 32 29 25 13.49 13.41 13.45 13.45 28.50 349.00 343.๓ 335.00 20.00 0 0.153 15.72 0 689
3000 62 28 9.500 32 28 25 11.03 11.05 11.04 11.04 28.50 419.00 419.00 424,00 20.00 0 0.136 15.93 1 724
30๓ 84 33 6.500 33 29 50 18.79 18.75 18.79 18.78 29.00 494.00 497.๓ 495.00 20.๓ 0 0.148 15.92 0 767
3000 100 41 3.500 33 29 50 16.28 16.27 16.28 16.28 29.๓ 557.00 557.00 564.00 20.๓ 0 0.159 15.92 0 800
3000 126 100 0.000 33 29 50 11.85 11.84 11.87 11.85 28.50 334.00 336.00 335.00 20.00 0 5.065 12.75 116 775



ตาทงฟ้ ข2 (ต'อ) แสดงฟ้อยูทคิฃของกฑทดสอบ!คi องยาฬ 4A-FE บา!!อา!อ้น,!ดาทโ)!»!«'เอ4 
Test Date 5-8/11/97 
Engine ร TOYOTA 4A-FE 
Fuel ะ ESSO supreme 98

FUEL MEASUREMENT AIR MEASUREMENT EMISSION
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3500 8 17 20.000 28 26 25 23.54 23.4 23.28 23.41 25.00 184.00 185.00 184.00 20.00 0 0.253 15.89 12 661
3500 16 19 18.500 29 27 25 19.5 19.47 19.44 19.47 25.50 230.00 231.00 236.00 20.00 0 0.282 15.87 11 673
3500 32 23 15.500 29 27 25 14.57 14.51 14.54 14.54 26.00 321.00 324.00 323.00 20.00 0 0.138 15.95 7 714
3500 48 27 12.500 30 27 25 11.52 11.49 11.46 11.49 26.50 389.00 394.00 395.00 20.00 0 0.156 15.59 4 736
3500 66 31 9.500 29 27 50 18.85 18.87 18.91 18.88 26.50 487.00 488.00 484.00 20.00 0 0.143 15.99 1 767
3500 83 36 6.500 31 28 50 16.12 16.11 16.12 16,12 27.00 546.00 545.00 547.00 20.00 0 0.152 16.00 4 799
3500 99 44 3,500 31 29 50 14.01 14.03 14.02 14.02 27.00 478.00 475.00 475.00 20.00 0 0.134 16.02 0 824
3500 124 100 0.000 33 30 50 10.53 10.52 10.52 10.52 28.00 392.00 396.00 396.00 20.00 0 4.071 13.41 73 792

4000 10 19 19.500 31 29 25 19.12 18.97 19.01 19.03 27.00 226.00 237.00 234.00 20.00 0 0.244 15.92 1 690
4000 16 21 18.500 31 28 25 16.47 16.52 16.47 16.49 27.00 279.00 273.00 274.00 20.00 0 0.236 15.93 1 717
4000 32 25 15.500 31 28 25 12.36 12.33 12.42 12.37 27.00 386.00 376.00 380.00 20.00 0 0.148 15.99 1 746
4000 49 29 12.500 32 29 50 19.59 19.6 19.58 19.59 27.50 475.00 478.00 476.00 20.00 0 0.126 16.01 0 784
4000 65 33 9.500 32 29 50 16.39 16.38 16.37 16.38 27.50 571.00 574.00 574.00 20.00 0 0.119 15.99 0 798
4000 83 39 6.500 33 29 50 13.93 13.93 13.97 13.94 27.50 673.00 667.00 672.00 20.00 0 0.098 16.00 1 00 ON

4000 102 47 3.500 33 30 50 11.52 11.52 11.55 11.53 27.50 756.00 762.00 750.00 20.00 0 1.457 15.09 19 826
4000 121 100 0,000 34 30 100 18.26 18.26 18.24 18.25 28.00 574.00 564.00 568.00 20.00 0 4.598 13.15 58 796 112



ภใคผนวก ค

ข้อมูลของการทดสอบเคร่ืองยนต์ท่ีปรับค้าตาม AS 2789.1-1985
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ต!™ri ni (ต'ซ) แส™ข้ซยูส!เซ!!ครซงซนต์ร่ฟ่รัชค'!ต!น AS 2789.1-1985 
Test Date 27-30/10/97 
Engine: TOYOTA 4A-FE 
Fuel: ESSO Supreme 98
Standard Condition ะ AUSTRALIAN STANDARD AS 2789.1-1985
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1200 4 1.03 4.12 0.308 0.305 3.217 1.159 3.728E+00 2.2844E-01 3.9567E+00 4.5567E-03 9.6048E-01 1.5212E-04
1200 15 1.03 15.44 0.416 0.412 3.450 1.163 4.012E+00 3.0835E-01 4.3202E+00 5.6499E-03 1.0507E+00 1.8120E-04
1200 29 1.03 29.86 0.560 0.554 4.050 1.163 4.710E+00 4.1514E-01 5.1247E+00 8.1024E-03 1.243 2E+00 1.5864E-04
1200 43 1.03 44.27 0.682 0.675 4.950 1.163 5.756E+00 5.0540E-01 6.2615E+00 1.2528E-02 1.51I3E+00 1.8133E-04
1200 58 1.03 59.71 0.826 0.819 6.250 1.163 7.268E+00 6.1288E-01 7.8807E+00 1.6306E-02 1.9033E+00 1.5740E-04
1200 70 1.03 72.07 0.966 0.956 7.917 1.163 9.206E+00 7.1605E-01 9.9220E+00 2.575 8E-02 2.3903E+00 1.1394E-04
1200 81 1.03 83.52 1.096 1.086 9.450 1.161 1.097E+01 8.1303E-01 1.1780E+01 3.0698E-02 2.8326E+00 1.0588E-04
1200 100 1.03 102.73 1.485 1.471 6.017 1.161 6.983E+00 UOllE+OO 8.0839E+00 3.7791E-01 1.5681E+00 8.6781E-04

1500 5 1.01 5.07 0.395 0.392 4.600 1.175 5.406E+00 2.9345E-01 5.6990E+00 7.7312E-03 1.3808E+00 1.5935E-04
1500 18 1.01 18.26 0.533 0.529 4.033 1.175 4.740E+00 3.9590E-01 5.1356E+00 7.4179E-03 1.2419E+00 1.3078E-04
1500 34 1.01 34.48 0.703 0.697 4.817 1.175 5.660E+00 5.2181E-01 6.1820E+00 M946E-02 1.4893E+00 1.3581E-04
1500 52 1.02 53.04 0.879 0.871 6.967 1.171 8.160E+00 6.5218E-01 8.8120E+00 2.0812E-02 2.1201E+00 1.8479E-04
1500 66 1.02 67.32 1.060 1.051 8.717 1.171 1.021E+01 7.8664E-01 1.0996E+01 2.5434E-02 2.6490E+00 1.647 IE-04
1500 74 1.02 75.81 1.225 1.213 10.533 1.167 1.230E+01 9.0790E-01 1.3205E+01 3.1316E-02 3.1710E+00 1.5824E-04
1500 84 1.02 86.01 1.411 1.396 12.633 1.164 1.470E+01 1.0455E+00 1.5746E+01 3.6881E-02 3.7788E+00 1.6510E-04
1500 104 1.03 106.89 1.913 1.892 7.717 1.164 8.979E+00 1.4167E+00 1.0396E+01 5.1582E-01 1.9799E+00 1.0329E-03
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ตารางฑ่ิ fil (ต©) แสดงข'©ยูอข©งเคร©งซนต์สืฟ่รับคำตาม AS 2789.1-1985 
Test Date 27-30/10/97 
Engine: TOYOTA 4A-FE 
Fuel: ESSO Supreme 98
Standard Condition : AUSTRALIAN STANDARD AS 2789.1-1985
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2500 6 1.04 6.23 0.731 0.724 5.583 1.153 6.438E+00 5.4196E-01 6.9798E+00 2.0163E-O2 1.6750E+00 6.6215E-05
2500 17 1.03 17.58 0.913 0.904 7.667 1.157 8.869E+00 6.7684E-01 9.5456E+00 2.5992E-02 2.2908E400 8.1024E-05
2500 33 1.03 34.03 1.243 1.231 11.117 1.161 1.290E+O1 9.2176E-01 1.3823E401 2.6578E-02 3.3344E+00 1.3114E4M
2500 49 1.03 50.69 1.561 1.546 14.317 1.157 1.656E+01 1.1575E+00 1.7719E+01 3.3894E-02 4.2740E+00 1.5925E-04
2500 66 1.03 68.27 1.874 1.855 17.333 1.157 2.005E+01 1.3887E+00 2.1440E+01 3.8919E-02 5.1781E+00 1.9269E-04
2500 81 1.04 84.16 2.181 2.159 20.433 1.153 2.356E+01 1.6165E+00 2.5177E+01 4.1772E-02 6.0845E+00 1.8856E-04
2500 96 1.04 99.74 2.509 2.484 22.983 1.153 2.650E-HU 1.8599E+00 2.8361E+91 5.4804E-02 6.8452E+00 1.8409E-04
2500 125 1.05 130.70 3.401 3.366 13.633 1.150 1.568E+01 2.5199E+00 1.8199E+01 5.8810E-01 3.8206E+00 7.2696E-04

3000 8 1.03 8.27 0.881 0.872 6.650 1.158 7.698E+00 6.5286E-01 8.3506E4D0 1.9478E412 2.0117E+00 6.2542E-05
3000 18 1.03 18.61 1.095 1.084 8.950 1.158 1.036E+01 8.1190E-01 1.1172E-H)1 2.1807E-02 2.6948E+00 7.2517E-05
3000 34 1.03 35.00 1.492 1.477 13.333 1.161 1.548E+01 1.1061E+00 1.6590E+01 3.0278E4Î2 3.9866E+00 1.5739E-04
3000 51 1.03 52.73 1.871 1.852 17.200 1.158 1.991E+01 1.3867E+00 2.1297E401 3.4503E-02 5.1239E+00 1.4887E-M
3000 68 1.04 70.61 2.259 2.235 21.117 1.154 2.436E+01 1.6736E+00 2.6038E+01 4.2947E-02 6.2807E+00 1.5601E-04
3000 85 1.04 88.16 2.691 2.663 24.733 1.154 2.854E+01 1.9936E+00 3.0531E+01 5.2145E-02 7.3551E-H)0 1.2196E4M
3000 101 1.04 105.39 3.081 3.047 27.983 1.149 3.214E+01 2.2812E+00 3.4423E+01 6.4503E-02 8.2820E+00 2.5781E-04

117



ต!ร!!ฑ่ื ni (ต่0) แสด!ข้8ยู1ท1ธ!๓18!0«ต์ฑ่ืฟ่รันท่1ต1ม AS 2789.1-19*5 
Test Date 27-30/10/97 
Engine: TOYOTA 4A-FE 
Fuel: ESSO Supreme 98
Standard Condition ะ AUSTRALIAN STANDARD AS 2789.1-1985
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 ะ g

/s

3500 8 1.04 8.33 1.038 1.027 8.583 1.151 9.878E+00 7.6925E-01 1.0647E-KU 2.473 IE-02 2.5502E+00 6.9109E-05
3500 16 1.04 16.60 1.255 1.241 10.650 1.155 1.230E+01 9.2946E-01 1.3225E401 3.4076E-02 3.1719E+00 9.9052E-05
3500 31 1.04 32.16 1.692 1.672 15.517 1.155 1.791E+01 1.2S21E+00 1.9167E+01 4.0405E-02 4.6027E+00 1.4355E-04
3500 48 1.04 49.79 2.139 2.114 19.783 1.155 2.284E+01 1.5827E+00 2.4424E+01 4.3144E-02 5.8800E+00 2.3170E-04
3500 65 1.04 67.83 2.606 2.576 23.817 1.149 2.737E+01 1.9287E+00 2.9301E+01 4.4039E-02 7.0588E-H)0 2.0482E-04
3500 82 1.05 85.84 3.061 3.026 26.917 1.146 3.084E+01 2.2656E+00 3.3101E+01 4.7812E-02 7.9996E+00 1.4875E-04
3500 98 1.05 102.98 3.531 3.489 22.333 1.146 2.559E401 2.6120E+00 2.8197E+01 4.0453E-02 6.8058E400 7.0394E-05

4000 10 1.02 10.16 1.328 1.317 11.683 1.171 1.368E+01 9.8607E-O1 1.4670E+01 3.6224E-02 3.5117E+00 5.1275E-05
4000 16 1.03 16.50 1.512 1.500 13.933 1.160 1.616E+01 1.1233E+00 1.7283E+01 3.9977E-02 4.1504E+00 4.3148E-05
4000 32 1.03 32.99 2.002 1.986 18.850 1.160 2.186E+01 1.4870E+00 2.3350E+01 3.3271E-02 5.6286E+00 1.1659E-05
4000 47 1.03 48.46 2.493 2.473 23.900 1.160 2.772E+01 1.8518E+00 2.9572E+01 3.2612E-02 7.1375E+00 1.4765E-05
4000 65 1.04 67.61 3.019 2.993 28.917 1.152 3.332E+01 2.2409E+00 3.5562E+01 4.8937E-02 8.5725E+00 1.7756E-04
4000 81 1.05 85.00 3.521 3.491 33.750 1.145 3.864E+01 2.6139E+00 4.1254E+01 4.9925E-02 9.9573E+00 1.6479E-04
4000 100 1.05 104.56 4.342 4.300 37.533 1.150 4.317E+01 3.2196E+00 4.6386E+01 7.447 IE-01 1.0513E+01 6.7167E-04

0 0



ตารางri ค2 แอคง-รอP •ชองเกรองขฟ 'ร ่ป รบ ก ่าฅน เ A S  2789.1 -1985  

Test D a te  5 -8 /11 /97  

E ng in e  I T O Y O T A  4 A -F E  

F ue l ! ESSO suprem e 98

S ta n d a rd  C o n d it io n  t A U S T R A L IA N  S T A N D A R D  AS  2789.1 -1985
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750 6 1.00 5.99 0.201 0.200 1 .5 ๓ 1.190 1.785E+00 1.4944E-01 1.9344E400 1.6991E -04 4.7580E -01 2.5112E -05

750 11 1.00 11.02 0.249 0.247 1.250 1.186 1.4S3E-KJO 1.8517E -01 1.6677E+00 6.5104E -05 4.1020E -01 8.3269E -06

750 29 1,00 29.06 0.355 0.353 3,333 1.186 3.953E+00 2.641 IE -0 1 4.2175E+00 1.4818E-03 1.0348E-KH) 1 .5373E -04

750 43 1.00 43.09 0.416 0.413 3.167 1.186 3.756E+00 3.0946E -01 4.0652E+00 1.6663E-03 9.9616E -01 1 .2788E -04

750 56 1.00 56.23 0.503 0.499 3.450 1.182 4.078E+00 3.7379E -01 4.4520E+00 2.5635E -03 1.0909E-HM 5.1127E -05

750 69 1.01 69.45 0.588 0.584 3.983 1.182 4 ,709E 4 fl0 4 .3729E -01 5.1460E+00 2.7622E -03 1.2610E+00 1.5416E-05

750 79 1.01 79.58 0.684 0.679 4.333 1.178 5.106E+00 5 .0866E -01 5 .6142E+ ๓ 4.4929E -03 1.3740E+00 O.OMOE+OO

750 91 1.01 92 .00 0.916 0.910 4 .3 ๓ 1.178 5.066E+00 6.S158E-01 5.7478E-KK) 2.5356E-01 1 .1 423E +M 4.3336E -04

1000 9 1.01 9.06 0.274 0.272 2 .4 ๓ 1.182 2,837E+TO 2.033 IE -0 1 3.0403E+00 1.1572E-03 7.4315E-01 6.3758E -05

1000 18 1.01 18.18 0.351 0.349 3.017 1.179 3.557E+00 2.6095E -01 3.8177E+00 1.415BE-03 1.1679E+00 6.0997E -05

1000 33 1.01 33 .32 0.457 0.454 3.417 1.179 4.028E+00 3.3967E -01 4.3680E+00 2.9841E -03 1.0663E-KK) 5 .8886E -05

1000 45 1,01 45 .44 0.559 0.554 4.250 1.179 5.011E+00 4.1513E -01 5.4260E+00 4.5541E -03 1.3246E-HX) 4 .3347E -05

1 ๓ 0 59 101 59.62 0.688 0.683 4.967 1.175 5.836E+OT 5.1130E -01 6.3478E+00 7.4342E -03 1.5458E4O0 O.OOOOE+OO

1000 71 1.01 71.75 0,808 0.802 5.917 1.175 6.953E400 6.0039E -01 7 .5532E+ ๓ 1.0763E -02 1.8393E+00 0 .0 ๓ 0 £ + ๓

1000 82 1.01 83.17 0,919 0.912 7.717 1.175 9.068E+00 6.8298E -01 9.7511E-KH) 1 .4560E -02 2.3700E+ ๓ 0 .๓ OOE+OO

1000 99 1.02 100.49 1.259 1.249 5.350 1.171 6.266E+00 9.3540E -01 7.2017E-KK) 3 .5311E -01 1.3859E+00 5 .6814E -04
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ด าท -!ri ค2 (ต ่อ ) นสตง'#อยูล■ ของเกรึ๋องข»!ต ่ท ี่ปรับค่า«ท!! AS 2789.1*1985  

Test D a te  5 -8 /11 /97  

E ng ine  1 T O Y O T A  4A -F E  

Fue l 1 ESSO sup rem e 98

S ta n d a rd  C o n d it io n  i A U S T R A L IA N  S T A N D A R D  AS 2789.1 -1985
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1200 5 1.00 5.01 0.306 0.304 3,333 1.187 3.956E+00 2.2759E -01 4.1836E+00 3 .3889E -03 1.0284E-KX) 1 .2115E -04

1200 19 1.01 19.11 0.437 0.434 3.467 1.183 4.101E+00 3.2472E -01 4.4253E-K10 4.7508E -03 1.0864E400 1.0606E -04

1200 32 1.01 32 .32 0.562 0.558 4.150 1.179 4.893E+00 4.1799E -01 5.3107E+00 7.4117E -03 1.3014E+00 9.5459E -05

1200 46 1.01 46.50 0.692 0.687 4.833 1.175 5 .680E + ๓ 5.1439E -01 6.1939E-KK) 9 .7325E -03 1.5178E-KX) 7 .4224E -05

1 2 ๓ 61 1.01 61.67 0.821 0.816 6.133 1,175 7.207E-KX) 6 .1073E -01 7.8179E+00 1.3276E -02 1 .9 133E +M 3.5131E -05

1200 74 1.01 74.87 0.991 0.983 7.983 1.174 9.375E+O0 7.3621E-01 1.0111E401 2 .0526E -02 2.4699E+00 5 .0485E -06

1200 86 1.01 86.94 1.133 1.125 9.433 1.178 1.111E+01 8.4212E-01 1.1956E+01 2 .5905E -02 2.9115E+00 O.OOOOE+OO

1200 106 1.01 107.33 1.512 1.501 6.067 1.174 7.120E-KK) 1.123 8E+00 8.2434E+00 3.7547E -01 1.6281E+00 6 .1328E -04

1500 5 1.01 5.07 0.389 0.386 3 .8 ๓ 1.173 4.457E-M10 2.8921E-01 4.745 8E+00 5.8823E -03 1.1637E+00 6.6349E -05

1 5 ๓ 18 1.01 18.24 0.530 0.526 4.067 1.173 4.769E+00 3.9358E -01 5.1629E+00 6 .7016E -03 1.2683E-KJO 7.7336E -05

1 5 ๓ 32 1.02 32.55 0.700 0.695 4.817 1.173 5 .6 49E -K » 5.2025E-01 6.1692E-K10 1.2644E -02 1.5155E-K10 1.1705E -04

1500 47 1.02 47 .84 0.867 0.860 6.567 1.172 7.696E+O0 6.4378E-01 8.3401E-KK) 1 .8314E -02 2.0463E-K10 1.1660E -04

1500 62 1.02 63.16 1.067 1.058 8.567 1.171 1.003E+01 7.9237E-01 1.0826E+01 2 .2505E -02 2.6595E-KH) 1 .1892E -04

1 5 ๓ 77 1.02 78.50 1.244 1.234 10.717 1.167 1.251E+01 9.2408E-01 1.3435E-H11 2.937 IE -0 2 3.2963E+00 1 .๓ 62E -04

1 5 ๓ 90 1.02 92,16 1.420 1.409 12.367 1.164 1.439E+01 1.0546E+ ๓ 1.5445E+01 2 .9393E -02 3 .7870E+ ๓ 6.9404E -05

1 5 ๓ 108 1.02 110.59 1.928 1.912 7 .8 ๓ 1.164 9.076E+00 1.4312E+ ๓ 1.0507E+01 5.0033E -01 2.0624E+ ๓ 8.0794E -04
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ตารางri ก 2 (ฟ ่อ) แสตงฟ ้อP ฃองเกi องยนต ์ก ี่ปร ับก ่าตาน AS  2789 .1 -1985  

Test D a te  5 -8 /11 /97  

E ng ine  1 T O Y O T A  4 A -F E  

F ue l : ESSO suprem e 98

S ta n d a rd  C o n d it io n  i  A U S T R A L IA N  S T A N D A R D  AS 2789.1 -1985
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1800 6 1.02 6.12 0.498 0.494 3.783 1.167 4.417E+00 3.6993E-01 4.7867E+00 8.1286E -03 1.1730E+00 8.3650E -05

1800 19 1.02 19.37 0.676 0,670 5.133 1.167 5.993E+00 5.0192E -01 6.4947E+00 1.2233E -02 1.5895E+00 1.0053E -04

1800 33 1.02 33.62 0.871 0.864 7.317 1,168 8.547E+00 6.4658E -01 9.1938E+00 2 .1355E -02 2 .2430E+00 1.1476E -04

1800 49 1.02 49.79 1.093 1.084 9.083 1.168 1.061E+01 8.1176E-01 1.1423E+01 2 .4637E -02 2 .7798E+00 5.7034E -05

1800 65 1.01 65.92 1.328 1.318 11.800 1.172 1.383E+01 9.8660E -01 1.4817E+01 2 .7908E -02 3.6103E+00 3.6990E -05

1800 82 1.01 83.16 1.563 1.551 13.617 1.172 1.596E+01 1.1610E+00 1.7120E+01 3 .1579E -02 4 .1663E+00 5.1289E -05

1800 96 1.01 97.36 1.790 1.774 10.217 1.172 1.197E+01 1.3284E+O0 1.3303E+01 2 .3629E -02 3.2373E+00 1.3284E-05

1800 117 1,02 119.38 2.431 2.412 9.667 1.167 1.128E+01 1.8056E+00 1.3083E+01 5.3323E -01 2.6643E+00 1.045 2E-03

2 1 ๓ 5 1.00 5.01 0.572 0.568 4.417 1.187 5 .242E+00 4.2548E -01 5.6672E-KK) 1 .2113E -02 1.3818E400 5.6593E -05

2100 16 1.00 16.05 0.746 0.740 5.050 1.183 5 .973E+00 5.5427E -01 6 .5277E+00 1.3697E -02 1.5906E-MX) 5.2149E -05

2100 31 1 .๓ 31.10 0.978 0.971 7.650 1.183 9.049E-KJO 7.2674E -01 9.7757E+00 2.223 0E -02 2.3760E4O0 8.2977E -05

2100 46 1.00 46.06 1.242 1.234 10.817 1.187 1.284E+01 9.2363E-01 1.3761E+01 3 .1292E -02 3.3446E+00 8.2450E -05

2100 62 1.00 62.20 1.502 1.491 13.150 น  83 1.55SE+01 1.1165E+00 1.6671E+01 4.035 IE -0 2 4.046 8E+00 7.4916E -05

2100 77 1.01 77.50 1.754 1.741 15.567 1.179 1.835E+01 1.3037E400 1.9656E+01 4 .8726E -02 4 .7714E+ ๓ 4.9072E -05

2100 93 1.01 93.60 2.028 2.013 17.983 1.179 2.120E+01 1.5074E+00 2.2709E+01 5 .8067E -02 5 .5 0 9 0 ร + ๓ 4.5355E -05

2100 112 1.02 114.09 3.123 3.098 11.350 1.168 1.326E+01 2.3195E-KX) 1.5578E+01 8.7209E-01 2.9359E+00 1.5946E-03



ตา■ ทงร่ ก2 (ต'ธ) l l f fด ฟ (อ y ลของเก 'รธง«น?{ท ี่ปy ขค ่าตาน A S  2789.1 -1985  

Tes t D a te  5-8 /11 /97  

E ng ine  ! T O Y O T A  4 A -F E  

F ue l I ESSO suprem e 98

S ta n d a rd  C o n d it io n  2 A U S T R A L IA N  S T A N D A R D  AS  2789.1 -1985
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2500 7 1.01 7.05 0.736 0.731 5.883 1.178 6.932E+00 5.4706E -01 7.4788E+00 2 .0948E -02 1.8120E+00 7.4683E -06

2500 18 1,01 18.13 0.938 0.931 7.867 1.178 9.268E+00 6.9708E -01 9.965 5E+00 2 .4120E -02 2.4206E+00 9 .9516E -06

2500 35 1.01 35.26 1.275 1.266 11.167 1.178 1.316E+01 9.4765E -01 1.4104E+01 2 .5465E -02 3.4345E+00 7 .0422E -06

2500 52 1.01 52.65 1.595 1.583 14.433 1.174 1.694E+01 1.1855E+00 1.8124E+01 3 .0247E -02 4 .4217E+00 9 .0493E -06

2500 68 1.01 68.85 1.913 1.898 17.733 1.174 2.081E+01 1.4210E+00 2.2232E+01 3 .3631E -02 5.4274E+00 1.1101E-05

2500 85 1.01 86.07 2.222 2.204 20 .600 1.174 2.418E+01 1.6505E+00 2.5826E+01 3 .8563E -02 6 .3087E+00 O.OOOOE+OO

2500 99 1.02 100.52 2.554 2.533 22.967 1.169 2.685E+01 1.8966E+00 2.8743E+01 5 .1616E -02 7.003 8E+00 O.OOOOE+OO

2500 123 1.02 125.60 3.418 3.389 13.567 1.166 1.582E+01 2.5376E+00 1.8355E+01 6.0280E-01 3.9011E+00 9 .9895E -04

3000 8 1.02 8.12 0.881 0.874 7.350 1.171 8.609E+00 6.5423E -01 9 .2630E+00 2 .4 951E-02 2 .2471E+00 3.7000E -05

3000 16 1.02 16.24 1.078 1.069 9.283 1.171 1.087E+01 8.0016E -01 1.1673E+01 2 .6659E -02 2.8390E+00 2.3314E -05

3000 34 1.02 34.51 1.485 1.473 13.433 1.171 1.573E+01 1.1025E+00 1.6836E+01 2 .8920E -02 4.0999E+00 8.4065E -06

3000 50 1.02 50.93 1.859 1.843 17.117 1.168 2.000E+01 1.3798E+00 2.1375E+01 3 .1918E -02 5.1527E+00 O.OOOOE+OO

3000 62 1.02 63.00 2.264 2.245 21,033 1.168 2.457E+01 1.6810E+00 2.6252E+01 3.4844E -02 6.4128E+00 1.3108E-05

3000 84 1.02 85.74 2.663 2.639 24 .767 1.164 2.884E+01 1.9758E+00 3.0813E+01 4 .4507E -02 7.5223E+00 O.OOOOE+OO

3000 100 1.02 102.07 3.072 3.044 27 .967 1.164 3.256E+01 2.2792E+00 3.4843E+01 5.406 8E-02 8.5060E+00 O.OOOOE+OO

3000 126 1.02 128.92 4.218 4.182 16.750 1.162 1.947E+01 3 .1 313E -K » 2.2596E+01 1.1170E+00 4.4179E+00 1.3088E-03
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ตารางr i ก2 (ต’อ) แอดฬอ?j ลขอ น ครองข น (พ ่ป ^บ ค ่าฅ าแ  AS  2789.1 -1985  

Tes t D a te  5 -8 /11 /97  

E ng ine  ะ T O Y O T A  4A -F E  

F ue l : ESSO suprem e 98

S ta n d a rd  C o n d it io n  1 A U S T R A L IA N  S T A N D A R D  A S  2789.1 -1985
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3500 8 1.00 8.02 1.068 1.063 9.217 1.186 1.093E+01 7.9567E -01 1.1727E+01 2 .8956E -02 2.8574E+00 7.0263E -05

3500 16 1,01 16.10 1.284 1.277 11.617 1.182 1.373E+01 9.5606E -01 1.4688E+01 4 .0425E -02 3 .5745E+00 8.0672E -05

3500 32 1.01 32.21 1.719 1.709 16.133 1.182 1.907E+01 1.2796E+00 2.0351E+01 3 .7340E -02 4.9775E-K10 7.1128E -05

3 5 ๓ 48 1.01 48.35 2.176 2.162 19.633 1,178 2.313E+01 1.6184E+ ๓ 2.475QE401 3.7682E -02 5.9169E+00 4 9 4 3 2E -05

3500 66 1,01 66.43 2.649 2.632 24.317 1.182 2.874E+01 1.9702E -H» 3.0715E+01 4.2866E -02 7.5312E-H10 1.5336E-05

3500 83 1.01 83.97 3,102 3.081 27.300 1.174 3.206E+01 2 .3065E400 3.4365E+01 5.0980E -02 8.4316E+00 6.8635E -05

3500 99 1.02 100.53 3.566 3.541 2 3 .8 ๓ 1.174 2.795E401 2.6514E+00 3.0600E+01 4.0018E -02 7.5172E+00 O.OOOOE-t-OO

3500 124 1.03 127.18 4.751 4.713 19.733 1.162 2.293E+01 3.5289E+00 2 .6 461E+01 1.0513E+00 5.4413E-KK) 9 .6447E -04

4000 10 1.02 10.15 1.313 1.304 11.617 1.174 1.364E+01 9.765 2E-01 1.4618E+01 3 .4811E -02 3.5687E-K10 7 .2989E -06

4000 16 1.01 16.19 1.516 1.506 13.767 1.174 1.617E+01 1.1274E+00 1.7294E+01 3.9832E -02 4 .2245E+00 8.6349E -06

4 0 ๓ 32 1.01 32.38 2.021 2.007 19.033 1.174 2.235E401 1.5025E+00 2.3854E+01 3 .4455E -02 5.8489E+00 1.1910E-05

4000 49 1.02 49.87 2.552 2.533 23.817 1.169 2.784E+01 1.8966E+00 2.9737E+01 3 .6568E -02 7.3006E-HX) O.OTOOE+OO

4000 65 1.02 66.16 3.053 3.030 28.650 1.169 3.349E401 2.2683E-KK) 3.5759E+01 4 .1530E -02 8 .7680E+00 0 .M 00E -K )0

4000 83 1.02 84.78 3.586 3.559 33.533 1,164 3.902E+O1 2.6647E+00 4.1684E+01 3.9869E -02 1.0227E+01 2.0813E -05

4000 102 1.02 104.36 4.337 4.304 3 7 .8 ๓ 1.164 4.401E+01 3.2224E+00 4.7235E+01 6.7167E-01 1.0930E+01 4 .4811E -04

4000 121 1.03 124.35 5.478 5.435 28.433 1.158 3.293E+01 4.0689E+00 3.7TO3E401 1.6605E+00 7.4617E+00 1.0716E-03
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ภาคผนวก ง

ขอ้มลูปอ้นเขา้โปรแกรมแบบจ ำ ล อ ง  (In p u t  Data)



ภ ไ ค ผ น ว ก  ง !  ข ้อ ม ูล เค ร ื่อ ง ย น ต ์(E n g in e P erform an ce and E m iss io n  M ap s)

ฟอ้นเขา้โปรแกรม V.F.C.E. Model



ต า ร า ง ท ี ่  ง !  แ ส ด ง ข ้อ ย ูณ ค ร อ ง ย น ต ์ท ี ่ ใ ช ้ป ้อ น เ ข ้ า โ ป ร แ ก ร ม  V . F . C . E .  M o d e l

Engine Speed O.OOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
Engine Torque 1 Engine Torque 2 Engine Torque 3 Engine Torque 4 Engine Torque 5 Engine Torque 6 Engine Torque 7 Engine Torque 8 Engine Torque 9 Engine Torque 10 Engine Torque 11 Engine Torque 12 Engine Torque 13 Engine Torque 14 Engine Torque 15 Engine Torque 16 Engine Torque 17 Engine Torque 18 Engine Torque 19

FC at TE1 FC A TE2 FC at TE3 FC at TE4 FC at TE5 FC at TE6 FC at TE7 FC at TE8 FC at TE9 FC at TE10 FC at TE11 FC at TE12 FC at TE13 FCatTEU FC at TE15 FC at TE16 FC at TE17 FC at TE18 FC at TE19
NOX at TE1 NOX it TE2 NOX at TE3 NOX at TE4 NOX at TE5 NOX at TE6 NOX at TE7 NOX at TE8 NOX at TE9 NOXat TE10 NOXat TE11 NOX at TE12 NOXat TE13 NOX at TE14 NOXat TE15 NOX at TE16 N0XatTE17 NOX at TE18 NOX at TE19
CO at TE1 CO A TE2 CO at TE3 CO at TE4 CO at TE5 CO at TE6 CO at TE7 CO at TE8 CO at TE9 CO at TE10 CO at TE11 CO at TE12 CO at TE13 C0atTE14 CO at TE15 CO at TE16 coat TE17 CO at TE18 CO at TE19
C02 at TE1 C02 it TE2 C02 at TE3 C02 at TE4 C02 at TE5 C02 at TE6 C02 at TE7 C02 at TE8 C02 at TE9 C02 at TE10 C02 at TE11 C02 at TE12 C02 at TE13 C02 at TE14 C02 at TE15 C02 at TE16 C02 at TE17 C02 at TE18 C02 at TE19
HC at TE1 HC A TE2 HCat TE3 HC at TE4 HC at TE5 HC at TE6 HC at TE7 HC at TE8 HC at TE9 HC at TE10 HCatTEH HC at TE12 HC at TE13 HC at TE14 HC at TE15 HC at TE16 HCatTE17 HC at TE18 HC at TE19
MAP at TE1 MAP *t TE2 MAP at TE3 MAP at TE4 MAP at TE5 MAP at TE6 MAP at TE7 MAP at TE8 MAP at TE9 MAP at TE10 MAP at TE11 MAP at TE12 MAP at TE13 MAP at TE14 MAP at TE16 MAP at TE16 MAP at TE17 MAP at TE18 MAP at TE19

7.5000E+2 0.00CDE+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
4.0600E+0 7.500E+0 1.5000E+1 2.2500E+1 3.0000E+1 3.7500E+1 4.5000E+1 6.2500E+1 6.0000E+1 6.7600E+1 7.5000E+1 8.2500E+1 9.0840E+1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
1.4975E-1 1.33*1 E-1 1.6563E-1 2.2077E-1 2.6474E-1 2.9681 E-1 3.2768E-1 3.6540E-1 4.0933E-1 4.5203E-1 4.8980E-1 5.3689E-1 6.8195E-1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
O.OOOOE+O O.OOtDE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
7.7041 E-5 1.8517E-4 4.9967E-4 8.9219E-4 1.3461E-3 1.8520E-3 2.4036E-3 29963E-3 3.6266E-3 4.2917E-1 4.9895E-3 5.7179E-3 2.3997E-1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
4.5612E-1 6.1613E-1 4.3478E-1 3.8663E-1 4.9115E-1 6.9934E-1 9.1236 E-1 1.0631E+0 1.1487E+0 1.2191 E+0 1.3185E+0 1.3837E+0 1.0125E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O
1 7790E-5 3 40T7E-5 6.6620E-6 1.0086E-4 1.2391E-4 1.3638E-4 1.3757E-4 1.2890E-4 1.1187E-4 9.1769E-5 7.4438E-5 6.7434E-5 5.5477E-4 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
2.5266E+2 2.55PE+2 2.9364E+2 3.4280E+2 3.8865E+2 4.3085E+2 4.7423E+2 5.221 OE+2 5.7327E+2 6.2261 E+2 6.6508E+2 7.0316E+2 7.6695E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O

1 0000E+3 O.OOtOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
7.1700E+0 1.5O0DE+1 2.2500E+1 3.0000E+1 3.7500E+1 4.5000E+1 6.2500E+1 6.0000E+1 6.7500E+1 7.5000E+1 8.2500E+1 9.0000E+1 9.8120E+1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.0736E-1 2.67T3E-1 2.9430E-1 3.3577E-1 3.8326E-1 4.3308E-1 4.8126E-1 6.2677E-1 5.729BE-1 6.2723E-1 6.9854E-1 7.9346E-1 9.2034E-1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
O.OOOOE+O O.OOtOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 4.2917E-1 4.9895E-3 6.7179E-3 2.3997E-1 2.3997E-1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
1.6858E-3 1.34T5E-3 6.3885E-3 6.3119E-3 3.8337 E-2 4.0403E-3 8.4675E-3 1.3598E-2 1.3775E-2 8.5216E-2 1.4282E-2 8.0570E-2 3.41423-1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
G.3840E-1 9.5018E-1 1.0608E+0 1.1401 E+0 1.2269E+0 1.3186E+0 1.4157 E+0 1.5395E+0 1.7233E+0 1.9777E+0 2.2297E+0 2.2353E+1 1.3423E+1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
1.0914E-4 1.7717E-4 1.9808E-4 2.0240E-4 2.0290E-4 1.9932E-4 1.8319E-4 1 4499E-4 8.3972E-5 2.6276E-5 1.1325E-5 1.6702E-4 3.8197E-6 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.5277E+2 2.8977 E+2 3.2815E+2 3.7030E+2 4.1476E+2 4.6879E+2 5.011 OE+2 6.4188E+2 5.8271 E+2 6.2641 E+2 6.7259E+2 7.1304E+2 7.4271 E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O

1.2000E+3 0.00ÎDE+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O 0.0000E+0 O.OOOOE+O
4.1200E+0 7.50IDE+0 1.5000E+1 2.2500E+1 3.0000E+1 3.7500E+1 4.6000E+1 5.2600E+1 6.0000E+1 6.7600E+1 7.5009E+1 8.2500E+1 9.0000E+1 9.7500E+1 1.0273E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O
2.2849E-1 2.4710E-1 3.0455E-1 3.6413E-1 4.1656E-1 4.6370E-1 5.0836E-1 5.5959E-1 6.1604E-1 6.7717E-1 7.4008E-1 8.0417E-1 8.7707E-1 9.8271 E-1 1.1011 E+0 O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
O.OOOOE+O O.OOIDE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
4.6803E-3 1.28I5E-3 4.6697 E-3 9.1180E-3 9.8112E-3 8.9704E-3 1.0016E-2 1.4192E-2 1.9659E-2 2.3060E-2 2.3503E-2 2.9152E-2 6.6090E-2 1.8980E-2 3.7776E-1 O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
9.0666E-1 9.84T5E-1 1.0456E+0 1.1342E+0 1.2475E+0 1.3774E+0 1.5234E+0 1.6969E+0 1.9164E+0 2.1944E+0 2.5153E+0 2.8045E+0 2.8896E+0 2.4516E+0 1.5686E+0 O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
1.5242E-4 1.74J4E-4 1.8061E-4 1.6805E-4 1.6206E-4 1.6738E-4 1.7662E-4 1.7805E-4 1.6270E-4 1.3091E-4 9.8318E-6 1.0119E-4 2.0125E-4 4.8983E-4 8.6751 E-4 O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.6606E+2 2.6266E+2 2.9172E+2 3.3068E+2 3.7176E+2 4.1137E+2 4.4903E+2 4.8627E+2 5.2552E+2 6.6019E+2 6.1769E+2 6.6935E+2 7.1891 E+2 7.6563E+2 7.6498E+2 O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
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ต า ร า ง ท ี ่  ง !  ( ต ่อ )  แ ส ด ง 1# อ ม ูล เ ค ร ื ่อ ง ย น ต ์ ' ท ี ่ 1ฬ ป ้อ น ! ' ฟ ้ า โ ป ร แ ก ร ม  V . F . C . E .  M o d e l

1.6000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
5.0700E+0 7.6000E+0 1.5000E+1 2.2500E+1 3.0000E+1 3.7500E+1 4.5000E+1 6.2500E+1 6.0000E+1 6.7600E+1 7.5000E+1 8.2500E+1 9.0000E+1 9.7500E+1 1.0689E+2 O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
2.9353E-1 3.0540E-1 3.6555E-1 4.3330E-1 4.9247E-1 5.4242E-1 6.9021 E-1 6.4463E-1 7.1221 E-1 7.9517E-1 8.9389E-1 9.9616E-1 1.1061 E+0 12250E+0 1.4168E+0 O.OOOOE+O O.OOOOE+O 0.0000 E+0 O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
7.7754E-3 3.7834E-3 4.7255E-3 1.0006 E-2 1.2317 E-2 1.2705E-2 1.4362E-2 1.8842E-2 2.4704E-2 2.8585E-2 2.8698E-2 3.0756E-2 5.6237E-2 1.5359E-1 5.1608E-1 O.OOOOE+O O.OOOOE+O 0.0000 E+0 O.OOOOE+O
1.3812E+0 1.3542E+0 1.2573E+0 1.2539E+0 1.3762E+0 1.8623E+0 1.8328E+0 2.08787+0 2.3598E+0 2.6851 E+0 3.0975E+0 3.5750E+0 3.9653 E+0 3.8853E+0 1.9778E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
1.5946E-4 1.5394E-4 1.3601E-4 1.2606E-4 1.2944E-4 1.4448E-4 1.6443E-4 1.8015E-4 1.8360E-4 1.7206E-4 1.5314E-4 1.5052E-4 2.1054E-4 4.90947-4 1.3333E-3 O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
2.5907E+2 2.7760E+2 2.8062E+2 3.1889E+2 3.5545E+2 3.8606E+2 4.1374E+2 4.4434E+2 4.48309+2 5.3239E+2 5.9060E+2 6.5197E+2 7.0774E+2 7.4826E+2 7.6695E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O

1.8000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000 E+0 O.OOOOE+O
4.1 OOOE+O 7.5000E+0 1.5000E+1 2.2500E+1 3.0000E+1 3.7500E+1 4.5000E+1 6.2500E+1 6.0000E+1 6.7500E+1 7.5000E+1 8.2500E+1 9.0000E+1 9.7500E+1 1.0500 E+2 1.1161 E+2 O.OOOOE+O 0.0000E+0 O.OOOOE+O
3.7302E-1 3.9208E-1 4.6175E-1 5.4666E-1 6.3151 E-1 7.1084E-1 7.8475E-1 8.5566E-1 9.26767-1 9.9767E-1 1.0789E+0 1.1458E+0 1.2252E+0 1.3163E+0 1.4358E+0 1.7389E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
9.3146E-3 1.6310E-3 6.0393E-3 1.7264E-2 2.3743E-2 2.4940E-2 2.4703E-2 2.6640E-2 3.1531 E-2 3.6752E-2 3.7735E-2 3.1445E-2 2.1887E-2 2.7633E-2 9.1374E-2 4.7643E-1 O.OOOOE+O O.OOOOE+0 O.OOOOE+O
1.2821 E+0 9.6461 E-1 1.1676E+0 1.7670E+0 2.2558E+0 2.5251 E+0 2.6682E+0 2.8301 E+0 3.1069E+0 3.4852E+0 3.8442E+0 3.9851 E+0 3.7217E+0 3.0140E+0 2.1479E+0 2.5865E+0 O.OOOOE+O 0.0000E+0 O.OOOOE+O
8.2929E-6 6.6143E-6 6.9223E-5 9.1814E-5 1.1123E-4 1.2509E-4 1.3829E-4 1.5485E-4 1.7345E-4 1.8690E-4 1.8534E-4 1.6327E-4 1.3040E-4 1.2629E-4 2.3882E-4 9.8896E-4 O.OOOOE+O 0.0000E+0 O.OOOOE+O
2.5894E+2 2.6510E+2 2.8795E+2 3.2021 E+2 3.5782E+2 3.5782E+2 3.9716E+2 4.3561 E+2 4.7168E+2 5.0518E+2 6.6989E+2 5.6873E+2 6.3915E+2 6.7916E+2 7.1976E+2 7.6602E+2 O.OOOOE+O 0.0000E+0 O.OOOOE+O

2.1000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O
6.1800E+0 7.5000E+1 1.5000E+1 2.2500E+1 3.0000E+1 3.7500E+1 4.5000E+1 5.2500E+1 6.0000E+1 6.7600E+1 7.5000E+1 82500E+1 9.0000E+1 9.7500E+1 1.0500E+1 1.1117E+1 O.OOOOE+O 0.0000E+0 O.OOOOE+O
4.3372E-1 4.6146E-1 6.4776E-1 6.3099E-1 7.1426 E-1 8.0031 E-1 8.8971 E-1 9.8159E-1 1..736E+0 1.1634E+0 1.2600E+0 1.3369E+0 1.4349E+0 1.5661 E+0 1.7686E+0 2.0296E+0 O.OOOOE+O OflOOOE+O O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O
1.2896E-2 1.0961 E-2 1.7250E-2 2.3938E-2 2.4152E-2 2.201 OE-2 2.3766E-2 3.2196E-2 4.4491 E-2 5.3470E-2 5.2202E-2 4.2005E-2 4.3830E-2 1.1303E-1 3.5750E-1 8.1551 E-1 O.OOOOE+O O.OOOOE+O O.OOOOE+O
1.3273E+0 1.4074E+0 1.7139E+0 1.9721 E+0 2.1609E+0 2.3474E+0 2.6171 E+0 3.0239E+0 3.5607 E+0 4.1503E+0 4.6568E+0 4.9174E+0 4.7944E+0 4.2480E+0 3.4286E+0 2.8579E+0 O.OOOOE+O 0.0000E+0 O.OOOOE+O
6.7338E-5 5.4346E-5 6.9648E-6 7.3114E-6 8.5222 E-5 1.0238E-4 1.2949E-4 1.6507E-4 1.9982E-4 2.1988E-4 2.1484E-4 1.9037 E-4 1.8571 E-4 2.9572E-4 6.9777E-4 1.4486E-3 O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.5762E+2 2.6919E+2 3.0454E+2 3.3963E+2 3.7585E+2 4.1289E+2 4.4980E+2 4.8577E+2 6.2056E+2 5.5471 E+2 6.8934E+2 6.2571 E+2 6.6450E+2 7.0468E+2 7.4220E+2 7.6506E+2 O.OOOOE+O 0.0000E+0 O.OOOOE+O

2.6000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
6.2300E+0 7.5000E+0 1.5000E+1 2.2500E+1 3.0000E+1 3.7600E+1 4.5000E+1 5.2500 E+1 6.0000E+1 6.7500E+1 7.5000E+1 8.2500E+1 9.0000E+1 9.7500E+1 1.0500E+2 1.1250E+2 1.2000E+2 12750E+2 1.3070E+2
5.4204E-1 5.5297 E-1 6.4034E-1 7.4887E-1 8.6239E-1 9.7286E-1 1.0777E+0 1.1778E+0 1.2754E+0 1.3731 E+0 1.4730E+0 1.5763E+0 1.6834E+0 1.7944E+0 1.9102E+0 2.0339E+0 2.1728E+0 2.3407 E+0 2.4265E+0
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.0246E-2 2.1237E-2 2.4995E-2 2.6338E-2 2.6918E-2 2.8026E-2 3.0282E-2 3.3556E-2 3.7093E-2 3.9857E-2 4.1090E-2 4.1087 E-2 4.2188E-2 4.9980E-2 7.4723E-2 1.3298E-1 2.4949E-1 4.5916E-1 5.8818E-1
1.6752E+0 1.7290E+0 2.1300E+0 2.6048E+0 3.0879E+0 3.5453E+0 3.9678E+0 4.3631 E+0 4.7481 E+0 5.1414E+0 5.6550E+0 5.9862E+0 6.4094E+0 6.7657E+0 6.9576E+0 6.8367E+0 6.1957E+0 4.7591 E+0 3.8199E+0
6.5887E-5 6.5629E-5 7.5977E-5 9.6060E-5 1.1736E-4 1.3654E-4 1.6200E-4 1.6705E-4 1.7879E-4 1.8758E-4 1.9226E-4 1.9190E-4 1.8730E-4 1.8311 E-4 1.9063E-4 2.3119E-4 3.4029E-4 5.7232E-4 7.271 OE-4
2.5703E+2 2.5975E+2 2.8421 E+2 3.1756E+2 3.5259E+2 3.8789E+2 4.2192E+2 4.5852E+2 4.8748E+2 5.2075E+2 6.5534E+2 6.9145E+2 6.2857E+2 6.6547E+2 7.0023E+2 7.3040E+2 7.6323E+2 7.6609E+2 7.6800E+2
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ฅ า ร า ง ท ี ่  ง !  ( ต ่อ )  แ ส ด ง ข ้อ ย ูถ เ ค ร ื ่ อ ง ย น ต ์ท ี ่ ใ ช ้ป ้อ น เ ข ้ า โ ป ร แ ก ร ม  V . F . C . E .  M o d e l

3.0000E+3 0.0000E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
8.2700E+0 1.5000E+1 2.2600E+1 3.0000E+1 3.7500E+1 4.5000E+1 6.2500E+1 6.0000E+1 6.7500E+1 7.5000E+1 8.2500E+1 9.0000E+1 9.75C0E+1 1.0539E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
6.5285E-1 7.4940E-1 8.8258E-1 1.0191E+0 1.1480E+0 1.2681E+0 1.3832E+0 1.4990E+0 1.6206E+0 1.7607E+0 1.8881 E+0 2.0277 E+0 2.1607E+0 2.2812E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
1.9479E-2 1.9863E-2 2.4242E-2 2.8374E-2 3.0994E-2 3.2649E-2 3.4436E-2 3.7257E-2 4.1109E-2 4.5575E-2 4.9669E-2 5.2863E-2 5.6197E-2 6.457OE-2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.0117E+0 2.4112E+0 3.0163E+0 3.6191E+0 4.1596E+0 4.6454E+0 5.1989E+0 5.5829E+0 6.0742E+0 6.6691 E+0 7.0369E+0 7.4517E+0 7.8256E+0 8.2822E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
6.2553E-5 6.1068E-5 1.0067E-4 1.4379E-4 1.5988E-4 1.5641E-4 1.4902E-4 1 4834E-4 1.5401 E-4 1.5686E-4 1.4222E-4 1.1639E-4 1.1430E-4 2.5792E-4 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.6000E+2 2.8258E+2 3.1602E+2 3.6134E+2 3.8550E+2 4.1801E+2 4.4955E+2 4.8108E+2 5.1318E+2 5.4685E+2 5.7856E+2 6.1074E+2 6.4268E+2 6.7811E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O

3.5000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
8.3300E+0 1.5000E+1 2.2500E+1 3.0000E+1 3.7500E+1 4.5000E+1 5.2500E+1 6.0000E+1 6.7500E+1 7.5000E+1 8.2500E+1 9.0000E+1 9.7500E+1 1.0298E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
7.6917E-1 8.9688E-1 1.0550E+0 1.2095E+0 1.3546E+0 1.4940 E+0 1.6334E+0 1.7764E+0 1.9222E+0 2.0668E+0 2.2057E+0 2.3395E+0 2.4821 E+0 2.6121 E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O
2.4723E-2 3.2832E-2 3.7347E-2 3.9857E-2 4.1548E-2 4.2691 E-2 4.3316E-2 4.3607E-2 4.401 OE-2 4.5056E-2 4.691 OE-2 4.8626E-2 4.7133E-2 4.0444E-2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.6600E+0 3.0302E+0 3.7267E+0 4.4175E+0 5.0306E+0 5.5648E+0 6.0546E+0 6.5394E+0 7.0368E+0 7.5206E+0 7.9025E+0 8.0181E+0 7.6173E+0 6.8062E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
6.9068E-5 9.6917E-5 1.0728E-4 1.3274E-4 1.7401 E-4 2.1465E-4 2.3686E-4 2.3255E-4 2.0617E-4 1.7351 E-4 1.5216E-4 1.4796E-4 1.3377 E-4 7.0294E-5 O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O
2.5798E+2 2.8824E+2 3.2666E+2 3.6222E+2 3.9642E+2 4.2857E+2 4.5971 E+2 4.9079E+2 5.2230E+2 6.5412E+2 6.8585E+2 6.1737E+2 6.4983E+2 6.7613E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O

4.0000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
1.0160E+1 1.6000E+1 2.2500E+1 3.0000E+1 3.7600E+1 4.5000E+1 6.2500E+1 6.0000E+1 6.7500E+1 7.6000E+1 8.2500E+1 9.0000E+1 9.7500E+1 1.0456E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O
9 8602E-1 1-0920E+0 1.2496E+0 1.4169E+0 1.5945E+0 1.7726E+0 1 9408E+0 2.0948E+0 2.2388E+0 2.3853E+0 2.5515E+0 2.7517E+0 2.9874E+0 3.2197E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+0 O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
3.6223E-2 3.9166E-2 4.0694E-2 3.6784E-2 3.0299E-2 3.0228E-2 3.6870E-2 4.6607E-2 4.8956E-2 4.3B23E-2 4.2929E-2 9.0437E-2 2.8176E-1 7.4486E-1 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
3.5114E+0 4.0165E+0 4.6614E+0 5.3382E+0 6.0787E+0 6.8182E+0 7.4879E+0 8.0642E+O 8.5651 E+0 9.1002E+0 9.7286E+0 1.0413E+1 1.0877E+1 1.0513E+1 O.OOOOE+O O.OOOOE+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O
6.1284E-6 4.3334E-5 3.9842E-5 2.1256E-5 4.3685E-8 1.6113E-6 4 0386E-5 1 0852E-4 1.7676E-4 2.0783E-4 1.8216E-4 1.3605E-4 2.1214E-4 6.7184E-4 O.OOOOE+O OOOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.7169E+2 2.9108E+2 3.2261 E+2 3.6824E+2 3.9626E+2 4.3342 E+2 4.6721 E+2 4.9719E+2 5.2529E+2 6.5494E+2 5.8928E+2 6.2832E+2 6.6453E+2 6.971 OE+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O 0.0000E+0 O.OOOOE+O

|\ว00



ภาคผนวก ง2 ขอ้มลูเครองยนต (Engine Performance and Emission Maps) 
ปอ๋นเขา้โปรแกรมแบบจำลองทีถ่กูคดัแปลง



ต า ร า ง ท ี ่  ง 2  แ ส ด ง ’{ เ อ ม ล ! ค ร ื ่อ ง ย น ต ์' ท ี ่ 1ฬ ป ้อ น เ ' ป ี ' า โ ป ร แ ก ร ม แ บ บ จ ำ ล อ ง ท ี ่ด ัด แ ป ล ง

Engine Speed O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
MAPI (mmHg) MAP2 (mmHg) MAP3 (mmHg) MAP4 (mmHg) MAP5 (mmHg) MAP6 (mmHg) MAP7 (mmHg) MAP8 (mmHg) MAP9 (mmHg) MAP10 (mmHg) MAP11 (mmHg) MAPI 2 (mmHg) MAPI 3 (mmHg) MAPI 4 (mmHg) MAPI 5 (mmHg) MAPI 6 (mmHg) MAPI 7 (mmHg) MAP18 (mmHg) MAPI 9 (mmHg)

FC at MAPI FC at MAP2 FC at MAP3 FC at MAP4 FC at MAP5 FC at MAP6 FC at MAP7 FC at MAP8 FC at MAP9 FC at MAPI 0 FC at MAP11 FC at MAPI 2 FC at MAPI 3 FC at MAPI 4 FC at MAPI 5 FC at MAPI 6 FC at MAPI 7 FC at MAPI 8 FC at MAPI 9
NOX at MAPI NOX at MAP2 NOX at MAP3 NOX at MAP4 NOX at MAP5 NOX at MAP6 NOX at MAP7 NOX at MAP8 NOX at MAP9 NOX at MAPI 0 NOX at MAP11 NOX at MAPI 2 NOX at MAPI 3 NOX at MAPI 4 NOX at MAPI 5 NOX at MAPI 6 NOX at MAPI 7 NOX at MAPI 8 NOX at MAPI 9
CO at MAPI CO at MAP2 CO at MAP3 CO at MAP4 CO at MAP5 CO at MAP6 CO at MAP7 CO at MAP8 CO at MAP9 CO at MAP10 CO at MAP11 CO at MAPI 2 CO at MAPI 3 CO at MAPI 4 c o a t MAPI 5 c o a t MAPI6 CO at MAPI 7 CO at MAPI 8 CO at MAPI 9
C02 at MAPI C02 at MAP2 C02 at MAP3 C02 at MAP4 C02 at MAP5 C02 at MAP6 C02 at MAP7 C02 at MAP8 C02 at MAP9 C02 at MAP10 C02 at MAP11 C02 at MAPI 2 C02 at MAPI 3 C02 at MAPI4 C02 at MAPI 5 C02at MAPI 6 C02 at MAPI 7 C02at MAPI 8 C02 at MAPI 9
HC at MAPI HC at MAP2 HC at MAP3 HC at MAP4 HC at MAP5 HC at MAP6 HC at MAP7 HC at MAP8 HC at MAP9 HC at MAP10 HC at MAP11 HC at MAPI 2 HC at MAPI 3 HC at MAPI 4 HC at MAPI 5 HC at MAPI 6 HC at MAPI 7 HC at MAPI 8 HC at MAPI 9

7.5000E+2 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.5265E+2 2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 7.0000E+2 7.3000E+2 7.6700E+2
1.4977E-1 1.5180E-1 1.6351 E-1 1.9046E-1 2.2027E-1 2.4825E-1 2.7316E-1 2.9575E-1 3.1751 E-1 3.3989E-1 3.6370E-1 3.8899E-1 4.1513E-1 4.4127E-1 4.6719E-1 4.9433E-1 5.2733E-1 5.7573E-1 6.8208E-1
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O . O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
7.3568E-5 4.7714E-4 1.2819E-3 1.8587E-3 1.9383E-3 1.7679E-3 1.5454E-3 1.4199E-3 1.4916E-3 1.8116E-3 2.3019E-3 3.1558E-3 4.0374E-3 4.8821 E-3 5.4959E-3 5.6363E-3 5.0115E-3 3.2808E-3 -9.5936E-4
4.5599E-1 4.4363E-1 3.9879E-1 3.4649E-1 3.5280E-1 4.2648E-1 5.5153E-1 7.0087E-1 8.4695E-1 9.691 OE-1 1.0579E+0 1.1161E+0 1.1570E+0 1.1991 E+O 1.2575E+0 1.3332E+0 1.3978E+0 1.3764E+0 1.0120E+0
1.7960E-5 1.2323E-5 1.2357E-5 3.8808E-5 7.6812E-5 1.1148E-4 1.3496E-4 1.4494E-4 1.4309E-4 1.3359E-4 1.2158E-4 1.1165E-4 1.0631E-4 1.0451E-4 1.0007E-4 8.0187E-5 2.3931 E-5 -9.9302E-5 -4.0663E-4

1.0000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.5265E+2 2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 7.0000E+2 7.3000E+2 7.4317E+2
2.0733E-1 21844E-1 2.4487E-1 2.7776E-1 3.0715E-1 3.3633E-1 3.6696E-1 3.9946E-1 4.3344E-1 4.6808E-1 5.0257E-1 5.3654E-1 5.7041 E-1 ธ.0590E-1 6.4634E-1 6.9718E-1 7.6631 E-1 8.6456E-1 1.0471 E+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
1.5803E-3 1.8749E-3 2.5430E-3 3.2780E-3 3.8380E-3 4.3601 E-3 4.9517E-3 5.6914E-3 6.6280E-3 7.7812E-3 9.1414E-3 1.0670E-2 1.2297E-2 1.3927E-2 1.5432E-2 1.6655E-2 1.7411E-2 1.7485E-2 1.6272E-2
6.3901 E-1 7.1646E-1 8.7963E-1 1.0278E+0 1.1060E+0 1.1523E+0 1.1922E+0 1.2407E+0 1.3051 E+O 1.3870E+0 1.4844E+0 1.5949E+0 1.7172E+0 1.8538E+0 2.0134E+0 2.2130E+0 2.4806E+0 2.8573E+0 3.5575E+0
1.1566E-4 1.2541 E-4 1.4987E-4 1.8020E-4 2.0201 E-4 2.1471 E-4 2.1812E-4 2.1252E-4 1.9859E-4 1.7747E-4 1 5070E-4 1.2029E-4 8.8654E-5 5.8638E-5 3.3529E-5 1.7040E-5 1.3316E-5 2.6935E-5 7.5087E-5

1.2000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
2.5600E+2 2.6000E+2 28000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 7.0000E+2 7.3000E+2 7 6500E+2
2.1999E-1 23806E-1 2.8187E-1 3.3516E-1 3.7774E-1 4.1437E-1 4.4918E-1 4.8514E-1 5.2379E-1 5.6524E-1 6.0839E-1 6.5135E-1 6.9223E-1 7.2999E-1 7.6572E-1 8.0404E-1 8.5477E-1 9.3487E-1 1.1141E+0
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O
4.2964E-3 4.8147E-3 5.4803E-3 5.8387E-3 6.6236E-3 8.0964E-3 9.9338E-3 1.1707E-2 1.3197E-2 1.4538E-2 1.6205E-2 1.8822E-2 2.2815E-2 2.7890E-2 3.2354E-2 3.2257E-2 2.0383E-2 -1.4941E-2 -1.1735E-1
9.4823E-1 9.7201 E-1 1.0234E+0 1.0862E+0 1.1537E+0 1.2366E+0 1.3363E+0 1.4509E+0 1.5789E+0 1.7210E+0 1 8802E+0 2.0599E+0 2.2606E+0 2.4740E+0 2.6758E+0 2.8168E+0 2.8115E+0 2.5254E+O 1.4851 E+O
1.4327E-4 1.6082E-4 1.8133E-4 1.7478E-4 1.6143E-4 1.5860E-4 1.6650E-4 1.7737E-4 1.8241 E-4 1.7627E-4 1.5928E-4 1.3733E-4 1.1947E-4 1.1312E-4 1.1701 E-4 1.1176E-4 4.8221 E-5 -1.6666E-4 -8.7416E-4



ต า ร า ง ท ี ่  ง 2  ( ต ่อ )  น ส ต ง ' ฟ ้อ ม ูล เ ค ร ื ่อ ง ย น ต ์' ท ี ่ 1ใ # ป ้อ น เ ฟ ้ า โ ป ร แ ก ร ม แ บ บ จ ำ ล อ ง ท ี ่ ด ัด แ ป ล ง

1.5000E+3 0.0000E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.5900E+2 2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 7.0000E+2 73000E+2 7.6700E+2
2.7033E-1 2.9699E-1 3.5626E-1 4.2074E-1 4.7086E-1 5.1723E-1 5.6523E-1 6.1653E-1 6.7038E-1 7.2482E-1 7.7770E-1 8.2755E-1 8.7430E-1 9.1984E-1 9.6844E-1 1.0270E+0 1.1051E+0 1.2151E+0 1.4167E+0
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
7.5856E-3 7.7428E-3 7.6075E-3 7.4876E-3 8.7736E-3 1.1572E-2 1.5209E-2 1.8814E-2 2.1735E-2 2.3762E-2 2.5185E-2 2.6668E-2 2.8943E-2 3.2332E-2 3.6082E-2 3.7533E-2 3.1097E-2 7.0664E-3 -6.9952E-2
1.4152E+0 1.3758E+0 1.2855E+0 1.2329E+0 1.2990E+0 1.4673E+0 1.7000E+0 1.9558E+0 2.2018E+0 2.4212E+0 2.6155E+0 2.8012E+0 3.0023E+0 3.2368E+0 3.4986E+0 3.7342E+0 3.8144E+0 35002E+0 1.9797E+0
1.7537E-4 1.5976E-4 1.3449E-4 1.2622E-4 1.3401E-4 1.4610E-4 1.5777E-4 1.6782E-4 1.7607E-4 1.8191E-4 1.8379E-4 1.7974E-4 1.6892E-4 1.5413E-4 1.4530E-4 1.6409E-4 2.4936E-4 4.6371 E-4 1.0486E-3

1.8000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.5900E+2 2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 7.0000E+2 7.3000E+2 7.6600E+2
3.5322E-1 3.7651 E-1 4.3793E-1 5.2177E-1 5.9436E-1 6.5773E-1 7.1574E-1 7.7252E-1 8.3132E-1 8.9380E-1 a5990E-1 1.0280E+0 1.0960E+0 1.1619E+0 1.2262E+0 1.2937E+0 1.3762E+0 1.4955E+0 1.7480E+0
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
9.6162E-3 9.0840E-3 9.2693E-3 1.2428E-2 1.7014E-2 2.1538E-2 2.5218E-2 2.7820E-2 2.9479E-2 3.0540E-2 3 1389E-2 3.2282E-2 3.3179E-2 3.3579E-2 3.2348E2 2.7556E-2 1-6306E-2 -5.4328E-3 -5.4728E-2
1.0962E+0 1.2017E+0 1.4310E+0 1.6767E+0 1.8794E+0 2.0923E+0 2.3398E+0 2.6234E+0 2.9270E+0 3.2230E+0 3.4781 E+0 3.6582E+0 3.7351 E+0 3.6915E+0 3.5269E+0 3.2635E+0 2.9515E+0 26750E+0 2.5705E+0
9.2678E-5 8.2930E-5 7.2532E-5 8.0999E-5 9.7859E-5 1.1335E-4 1.2619E-4 1.3852E-4 1.5231 E-4 1.6726E-4 1.8010E-4 1.8547E-4 1.7814E-4 1.5679E-4 1.2921 E-4 1.1901 E-4 1.7376E-4 3.7460E-4 1.0150E-3

2.1000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.5800E+2 2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 7.0000E+2 7.3000E+2 7.6500E+2
4.2236E-1 4.3940E-1 4.8766E-1 5.6101 E-1 6.3233E-1 7.0153E-1 7.7045E-1 8.4123E-1 9.1526E-1 9.9257E-1 1.0718E+0 1.1506E+0 1.2267E+0 1.2991 E+0 1.3705E+0 1.4494E+0 1.5532E+0 1.7119E+0 2.0538E+0
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
1.1060E-2 1.2619E-2 1.5682E-2 1.8143E-2 1.9509E-2 2.0926E-2 2.3067E-2 2.621 OE-2 3.0317E-2 3.5113E-2 4.0160E-2 4.4939E-2 4.8926E-2 5.1672E-2 5.2878E-2 5.2476E-2 5.0704E-2 4.8188E-2 4.5722E-2
1.1907E+0 1.3252E+0 1.5937E+0 1.8139E+0 1-9302E+0 2.0374E+0 2.1960E+0 2.4374E+0 2.7673E+0 3.1710E+0 3.6171 E+0 4.0624E+0 4.4559E+0 4.7433E+0 4.8717E+0 4.7934E+0 4.4709E+0 38808E+0 2.7795E+0
6.0757E-5 5.6644E-5 5.4485E-5 6.2657E-5 7.3163E-5 8.3420E-5 9.6185E-5 1.1489E-4 1.4060E-4 1.7057E-4 1.9840E-4 2.1585E-4 2.1623E-4 1.9944E-4 1.7854E-4 1.8805E-4 2.9378E-4 6.0430E-4 1.5193E-3

2.5000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.5700E+2 2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 7.0000E+2 73000E+2 7.6800E+2
5.2653E-1 5.5291 E-1 6.2391 E-1 7.2678E-1 8.2473E-1 9.1881 E-1 1.0108E+0 1.1024E+0 1 1944E+0 1.2868E+0 1.3789E+0 1.4695E+0 1.5579E+0 1.6450E+0 1.7350E+0 1.8367E+0 1.9663E+0 21495E+0 2.5073E+0
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O OOOOOE+O O.OOOOE+O
2.0518E-2 2.0657E-2 2.2760E-2 2.6749E-2 2.8781 E-2 2.8786E-2 2.8347E-2 2.9176E-2 3.2135E-2 3.6784E-2 4.1479E-2 4.4006E-2 4.2756E-2 3.8432E-2 3.6306E-2 4.9012E-2 9.9872E-2 2.2677E-1 5.7439E-1
1.6453E+0 1.7332E+0 2.0099E+0 2.4759E+0 2.9414E+0 3.3684E+0 3.7460E+0 4.0829E+0 4.3998E+0 4.7219E+0 5.0711 E+0 5.4585E+0 5.8770E+0 6.2933E+0 6.641 OE+O 6.8122E+0 6.6506E+0 59435E+0 3.9037E+0
6.6063E -5 6.6147E-5 7.3011E-5 9.1951E-5 1.1186E-4 1.2871 E-4 1.4251 E-4 1 5484E-4 1.6698E-4 1.7894E-4 1.8919E-4 1.9512E-4 1.9438E-4 1.8685E-4 1.7744E-4 1.7970E-4 2.2006E-4 3.4298E-4 7.1220E-4
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3.0000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0. OOOOE+O O.OOOOE+O
2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 6.781 OE+2 O.OOOOE+O 0. OOOOE+O O.OOOOE+O
6.2262E-1 6.5321 E-1 7.3643E-1 8.5925E-1 9.7778E-1 1.0917E+0 1.2019É+0 1.3104E+0 1.4195E+0 1.5316E+0 1.6482E+0 1.7699E+0 1.8959E+0 20231E+0 2.1458E+0 2.2554E+0 O.OOOOE+O 0. OOOOE+O O.OOOOE+O
O.OOOOE+O 0.0000E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0 OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0. OOOOE+O O.OOOOE+O
2.0180E-2 1.9478E-2 1.9856E-2 2.3399E-2 2.7240E-2 2.9981 E-2 3.1722E-2 3.3213E-2 3.5234E-2 3.8206E-2 4.2026E-2 4.6140E-2 4.9840E-2 5.2786E-2 5.5767E-2 6.1686E-2 O.OOOOE+O 0. OOOOE+O O.OOOOE+O
1.8695E+0 2.0087E+0 2.3788E+0 2.9110E+0 3.4183E+0 3.9046E+0 4.3743E+0 4.8322E+0 5.2824E+0 5.7280E+0 6.1706E+0 6.6091 E+0 7.0401 E+0 7.4565E+0 7.8472E+0 8.1966E+0 O.OOOOE+O O.OOOOE+O O.OOOOE+O
8.0585E-5 6.2547E-5 5.3127E-5 9.0657E-5 1.3328E-4 1.5597E-4 1.5886E-4 1.5263E-4 1.4810E-4 1.5005E-4 1.5530E-4 1.5492E-4 1.4079E-4 1.1627E-4 1.1114E-4 2.0078E-4 O.OOOOE+O 0. OOOOE+O O.OCOOE+O

3.5000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0. OOOOE+O O.OOOOE+O
2.5800E+2 2.6000E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4^9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 6.761 OE+2 0. OOOOE+O O.OOOOE+O
7.4868E-1 7.7857E-1 8.6065E-1 9.8569E-1 1.1129E+0 1.2419E+0 1.3726E+0 1.5047E+0 1.6379E+0 1.7721 E+0 1.9071 E+0 2.0425E+0 2.1781 E+0 23137E+0 2.4492E+0 2.5841 E+0 2.7184E+0 0. OOOOE+O O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0. OOOOE+O O.OOOOE+O
2.2551 E-2 2.5474E-2 3.1161 E-2 3.5857E-2 3.8454E-2 4.0282E-2 4.1716E-2 4.2739E-2 4.3315E-2 4.3599E-2 4.3964E-2 4.4864E-2 4.651 OE-2 4.8385E-2 4.8571 E-2 4.291 OE-2 2.3995E-2 0. OOOOE+O O.OOOOE+O
2.4882E+0 2.5775E+0 2.8811 E+0 3.4307E+0 4.0103E+0 4.5686E+0 5.0892E+0 5.5782E+0 6.0526E+0 6.5280E+0 7.0066E+0 7.4652E+0 7.8429E+0 8.0295E+0 7.8532E+0 7.0683E+0 5.3437E+0 0. OOOOE+O O.OOOOE+O
5.5450E-5 7.3291 E-5 9.5399E-5 1.0006E-4 1.1095E-4 1.4065E-4 1.8126E-4 2.1753E-4 2.3624E-4 2.3185E-4 2.0849E-4 1.7817E-4 1.5534E-4 1.4770E-4 1.4332E-4 9.4029E-5 -1.0491E-4 0. OOOOE+O O.OOOOE+O

4.0000E+3 O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0 OOOOE+O O.OOOOE+O
2.7170E+2 2.8000E+2 3.1000E+2 3.4000E+2 3.7000E+2 4.0000E+2 4.3000E+2 4.6000E+2 4.9000E+2 5.2000E+2 5.5000E+2 5.8000E+2 6.1000E+2 6.4000E+2 6.7000E+2 6.791 OE+2 O.OOOOE+O OOOOOE+O O.OOOOE+O
8.5495E-1 9.0791 E-1 1.0339E+0 1.1906E+0 1.3302E+0 1.4675E+0 1.6097E+0 1.7580E+0 1.9099E+0 2.0616E+0 2.2099E+0 2.3547E+0 2.5009E+0 2.6606E+0 2.8556E+0 3.1192E+0 O.OOOOE+O 0. OOOOE+O O.OOOOE+O
O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O O.OOOOE+O 0. OOOOE+O O.OOOOE+O
4.0743^-ช้ 3.7508E-2 3.6998E-2 4.1740E-2 4.0691 E-2 3.4084E-2 2.8245E-2 2.8568E-2 3.5717E-2 4.5047E-2 4.9238E-2 4.4149E-2 3.7897E-2 6.3141 E-2 1.9260E-1 5.5778E-1 O.OOOOE+O OOOOOE+O O.OOOOE+O
3.0242eU 3.2230E+0 3.7281 E+0 4.4070E+0 5.0208E+0 5.5982E+0 6.1617E+0 6.7276E+0 7.3046E+0 7.8934E+0 8.4861 E+0 9.0652E+0 9.6029E+0 1.0061 E+1 1.0388E+1 1.0523E+1 O.OOOOE+O OOOOOE+O O.OOOOE+O
5.4438E-5 5.0625E-5 4.1716E-5 3.2380E-5 2.7875E-5 2.8202E-5 3.3361 E-5 4.3351 E-5 5.8173E-5 7.7828E-5 1.0231E-4 1.3163E-4 1.6578E-4 2.0476E-4 2.4857E-4 2.9722E-4 O.OOOOE+O 0. OOOOE+O O.OOOOE+O
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ฟ้าคผนวก อ

โปรแกรมแบบจำลอง
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ภาคผนรก จ ! โปรแกรมแบบจำลองการสิน้เปลอืงเชือ้เพลงิและมลภๅวะจๅกรถยน^
(V.F.C.E. Model)



ç********************************************************************** 
c MAIN PROGRAM (SIMULATION MODEL)ç**********************************************************************

IMPLICIT REAL*8 (A-H,0-Z)C
ç**********************************************************************
Cc**** call condition of modeling **************************************

CALL ASSUMPTION Cc**** CALL SUBROUTINE CALCULATE ENGINE TORQUE AND REVOLUTIONS AT TIME**

10 FORMAT ( / /  CALCULATE ENGINE REVOLUTIONS AND TORQUE AT TIME')
CALL CAL_TE_NE(NTIHE,dist)

c**** ESTIMATE COEFFICIENT C0,C1,C2 OF PLANE(G=C0+C1*X1+C2*X2) ********

20 FORMAT)//̂  FIND 4 COORDINATES AROUND POINT EACH TIME')
CALL COORDINATE(NTIHE)

30 FORMAT( / /  ̂CALCULATE FUEL CONSUMPTION AND EMISSIONS AT EACH TIME') 
CALL MLREGRESS(NTIME)cc**** CALCULATE FUEL CONSUMPTION AND EMISSIONS OF CAR AT TIME ********* C**** AND SUMMATION FC AND EMISSIONS ALL TIME *************************
i®ITE(*,40)40 FORMAT)// SUM FUEL CONSUMPTION AND EMISSIONS  ๆ
CALL CAL_SUM(NTIME,dist)c STOPENDc

c********************************************************************** 
c END MAIN PROGRAMQ'k-kick'k-k'k-klcklck'k-k-k'k'k'k'kjck'k'k-k-k'klck-k'klck-k-k-ickick-k-k-kjck-k-k-k-k'klck-k-k-k-k-k'irk-k'k-kick'kirk-kjck-k-k
cc
Ç**********************************************************************
c ASSUMPTION OF MODELINGc**********************************************************************
c SUBROUTINE ASSUMPTIONc CHARACTER*4 TXT
c
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WRITE(*,100)100 FORMAT(/,' THE ASSÜMTION OF MODELING')WRITE(*,200)200 FORMAT)/,' 1......ๆWRITE(*,300)300 FORMAT)/,' 2......')WRITE(*,1000)1000 FORMAT)/,' DO YOU WANT TO CONTINUE ? (Y or N)')READ(*,10) TXT 10 FORMAT(A4)
IF(TXT .EQ. 'Y' .OR. TXT .EQ. 'y') THEN ๓ TO 20 ELSE STOP ENDIF

20 RETURN ENDcQ-k'k'k-k'k'k’k'k-k'k-k-kji-k-k-k'k-k'k'fefek'kù'k'k'k'jck'fck-k-jck-fefck-Ickjefrk-k'k'k-k'kjckjrlckickjck'jckjck'kjciriek'kjckjck
c CALCULATE ENGINE TORQUE AND REVOLUTIONS ALL TIMEc**********************************************************************

SUBROUTINE CAL_TE_NE(NTIME,dist)c CHARACTER *7 GR1,GR2,GR3 REAL*8 K,FR,MASS,IMASS,NE,distcc**** OPEN CHARACTERISTICS OF CAR ************************************* 
OPEN(UNIT=l,FILE='PARA.DAT',STATUS='OLD')
READ(1,*) K,FR,MASS,imass,RW,GTl,GT2,GT3,C-T4,GT5,GD,EFFTcC*****OPEN DRIVING PATTERN OF CAR ************************************* 
OPEN( UNIT=2 ,FILE= 'DRIVING. DAT' ,STATUS= 'OLD ' )cc**** COUNT TOTAL TIME OF DRIVING PATTERN ***************************** 
READ)2,150) TEXT

DO 5 N = 1,9999 READ(2,200) IA,V1,GR1
IF(IA .EQ. 9999) THEN NTIME = IA1-1 ๓ TO 10 ELSEIA1 = IA ENDIF

5 CONTINUE



c**** OPEN DRIVING PATTERN ********************************************
c

10 CLOSE(2)c
0PEN( UHIT=2, FILE= ' DRIVING. DAT ' ,STATUS= 'OLD' )c

15» ร ( ร , , ”REÀD(2,200) IÀ,V1,GR1 READ(2,200) IA,V2,GR2 C
C * * * * * * * * * * * * * * * * * * * * * * * * * *  P I  VALUE * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PI=3.141592653 C
0**********************************************************************

DO 100 LOOP = 1,NTIME READ(2,200) IA,V3,GR3 CC**** CALCULATE DISTANCE OF DRIVING PATTERN ***************************
IF (LOOP .EQ. 1) TBEN dist = 0.dist = V2*l.0/1000.
dist = dist+V2*l.0/1000.ENDIF
IF(IA .EQ. (LOOP+1)) THEN ๓ TO 20

WRITER,30)
30 FORMAT(//r! ! ! ! ! PLEASE CHECK YOUR INPUT FILE: DRIVING.DAT !!!!!') ENDIF
200 FORMAT(7X,I4,F10.3,A7)cc***** CONDITION OF DRIVING ******************************************c 20 CALL C0ND_DRIVING(GR2,GT1,GT2,GT3,GT4,GT5,GD,G)cC*****CALCULATE THE ÀCCERELATION OF CAR: ****************************** 

AT = (V3-V1)/2.cc****************** COLLECT DATA "AT" TO FILE 'ACCE.OUT' ************** 
OPEN(UNIT=12,FILE='ACCE.OUT' ,STATUS='NEW')
IF(LOOP .GT. 1) GOTO 480 WRITE(12,450)

c
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450 FORMAT(T5,'TIHE(SEC) ACCERELATION(H/S2)ๆ
480 WRITE(12,4001 LOOP,AT 400 FORHAT(8X,I4,5X,F10.3)cQ'kii'k'k'k-k-k-k-k'k'k-k'k-krirrrTrk-k'k-kick-k'k'k'k-k-k-k-k-k-k-k-ii-kickirk-k-k-k'k’k-k-k-k-k-irk-k-k-kirk-k-k-k-kirk-k-kirk'k

c F = IK*v2**2)+FR*MASS*9.806+0.+(IHASS*AT)cc***************** COLLECT DATA "IMASSJ11 TO FILE 'IHASSJ.OUT' ******* 
OPEN ( UMIT=13,FILE='IMASS_F.OUT',STATLS='NEW')c IF(LOOP .GT. 1) GOTO 580 WRITE(13,550)550 FORMAT (T5/TIME (SEC) MASS(KG) IHASS(KG) FORCE (N) ')580 WRITE(13,500j LOOP,HASS,IHASS,F 500 FORMAT(8Ï/I4 3F11.2)Cc**********************************************************************

cc***************** CALCULATE ENGINE TORQUE AND REVOLUTIONS ************cC*****CALCULATE ENGINE REVOLUTIONS: ***********************************
c NI = (60.*G*V2)/(2.*PI*RW)Cc**** SET IDLE SPIED OF CAR *******************************************

IF (NE .LE. 750) NE = 750.CC*****CALCULATE ENGINE TORQUE: **************************************** 
C TI = (60.*F*V2)/(2.*PI*NE*EFFT)
C**** ASSUMPTION : SIEN CHANGE GEAR, IDLE SPEED AND NO LOAD ************

IF(GR2.EQ.' CHNG') TE = 0.C IF(LOOP.GT.1) ๓ TO 75cc************ coma DATA (NE,TE) TO "NE_TE.OUT" FILE **************** 
OPEN ( UNIT=3, IILE=' NE_TE. OUT ', STATUS= ' NEW ' )
WRITE(3,70i

70 FORMAT)' TIME(SEC) 774X77ENGINE REV.(RPM)',4X,|1E
V2 = V3 GR1 = GR2
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c 100 ร ™ ' 3
CLOSE(3)CLOSE(12)cc******* LOOKUP MINIMUM ENGINE TORQUE EACH ENGINE REVOLUTIONS ******** c******* FROM ENGINE MAP (MAP.DAT) ***********************************

c WRITE(* 300)300 FORHAT(/, COMPUTE MINIMUM TORQUE AT EACH SPEED')
CALL MINIMUM_TORQUE(NTIME)
CLOSE(l)CL0SE(2)RETURNENDc

c**********************************************************************
c SUBROUTINE C0ND_DRIVING(GR2,GT1,GT2,GT3,GT4,GT5,GD,G)

CHARACTER*? GR2cc******************************* FIRST GEAR ***************************
c IF(GR2.EQ. ' GEA1') G=GT1*GDcc******************************* SECOND GEAR **************************
c IF(GR2.EQ.' GEA2') G=GT2*GDcc******************************* third gear ***************************c IF(GR2.EQ.' GEA3') G=GT3*GDcc******************************* fourth GEAR **************************c IF(GR2.EQ.' GEA4') G=GT4*GDcc******************************* fifth GEAR ***************************c IF(GR2.EQ.' GEA5') G=GT5*GDc0******************************* GEAR CHANGE ************************** 

IF(GR2.EQ.' CHNG') G=0.cc******************************* idle gear ****************************
IF(GR2.EQ.' IDLE') G=0.
RETURNEND

c
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c**********************************************************************

SUBROUTINE MINIMUM_TORQUE(NTIME)
DIMENSION ROW(20),COL(20)REAL*8 NEc***************** OPEN OLD FILES *************************************
0PEN(UNIT=3,FILE='NE_TE.OUT',STATUS-'OLD')0PEN(UNIT=4,FILE-'MAP.DAT',STATUS-'OLD',*ACCESS= 'DIRECT', FORM11 ' FORMATTED ', RECL=190 )cc**************** OPEN NEK FILE TO COLLECT NE AND TE THAT ************0**************** FOLLOW assumption **********************************
OPEN( UNIT=11 ,FILE= 'NEJEJ.OUT', STATUS- 'NEW' )
WRITE(11,70)

70 FORMAT(̂  TIME(SEC)',4X,'ENGINE REV.(RPM)',4X,*'ENGINE TORQUE(N.H)')
75 ร !ร เร !r

DO 100 LOOP - 17NTIME REÀD(3,*) II7NE7TE CC**************** read ENGINE SPEED ALL OF ENGINE HAP ****************
r  » .300 K1 = (10-1)*8+1READ(4,310,END-320,REC-K1) COL(IO)310 format!E10.4)

10 - 10+1 ๓ TO 300c320 II - 0
IF (Ne!gE.C0L(I1)) GO TO 325 K2 = (11-1)*8-8+2cc**************** READ MINIMUM TORQUE AT THIS SPEED FROM MAP *********
READ(4,326,END-330,REC-K2) ROW(l)326 format!E10.4)cc**************** ASSUMPTION:IF CALCULATED TORQUE LOWER THEN ********* c**************** MINIMUM TORQUE AT THIS SPEED THAT USE ************** c**************** minimum TORQUE OBTAINS ***************************** 

c330 IF (TE.LE.ROW(l)) THEN TE = ROW(l)ENDIF

c
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c**************** COLLECT NE AND NEW TE TO 'NE_TE_R.OUT' *************c WRITE(11,80) LOOP,NE,TE WRITE(*,80) LOOP,NE,TE 80 FORMAT(3X,I4,10X,F10.2,7X,F10.2)100 CONTINUE
CLOSE)3)
close!4) 
close!11)RETURNENDc

c**********************************************************************

SUBROUTINE COORDINATE(NTIME)
DIMENSION ROW(20),R0WG(20),X(4),Y(4),G(4),COL(20)REAL*8 NE
OPEN(UNIT=11,FILE='NE_TE_R.OUT',STATUS='OLD') 
open!UNIT=4,FILE='MApTdAT',STATUSะ'OLD',*ACCESS='DIRECT',forn='formatted',recl=190)C READ(11,20) TEXT 20 FORMAT)20Â4)
OPEN(UNIT=7,FILE='COORD.OUT' 1STATUS='NEW')
DO 100 LOOP = 1, NTIME WRITE)7,50) WOP 
write!*,50) LOOP 50 FORMAT(2X,I4)READ(11,*) II,NE,TE DO 200 J = 1,6cc**************** READ engine speeds of map **************************

3”  COL(IO)310 format!E10.4)10 = 10+1 ๓ TO 300cc*********************************************************************

c

cccccccc

Y OR ENGINE TORQUE G4(X4,Y4)*

ะ' +G(NE,TE)
* G3(X3,Y3)

* G2(X2,Y2)
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ccc

c
* G1(X1,Y1)

0,0 ะ- -  -- -- X OR ENGINE SPEED
c*********************************************************************
cc**************** COMPARE AT TIME SPEED WITH ENGINE SPEED OF MAP ***** c**************** TO FIND SPEEDS AROUND AT TIME SPEED ****************
c 320 II = 0 NROW = 19

IF (NE.GE.COL(Il)) ๓ TO 325 X(l) = COL(Il-l) x(2) = COL(II) x(3) = COL(II)X(4) = COL(Il-l)cc**************** read ENGINE TORQUES AT SPEED COL(Il-l) ************* 
K2 = (11-1)*8-8+2READ(4,326,END=330,REC=K2) (ROW(r),I=l,NROB)330 12 = 0 327 12 = 12+1cc**************** FIND engine torque at POINT 1 AND 4 ****************
IF(TE.GE.R0W(I2)) ๓ TO 327 Y(4) = ROW(12)Y(l) = R0W(I2-1)IF (TE .LT. ROW(l)) THEN Y(l) = ROW(l)Y(4) ะะ R«(2)ENDIFcc**************** read FC or emissions at SPEED COL(Il-l) ************c K3 = (Il“l)̂ 8”8+2+JREAD(4,3261 END-350,REC=K3) (ROWG(I),M,NROW)350 13 = 0 355 13 ะะ 13+1cc**************** find FC OR EMISSIONS AT POINT 1 AND 4 **************
IF (TE.GE.R0W(I3)) ๓ TO 355 G(4) = R0WG(I3)G(l) = R0WG(I3-1)IF (TE .LT. ROW(1)) THEN G(l) = ROWG(l)G(4) = R0WG(2)ENDIFcc**************** read engine torque at speed COL(ท) ****************c K4 = (Il)*8-8+2



READ(4,326,END= 360,REC=K4) (ROW(I),I=l,NROW)360 14 = 0 370 14 = 14+1
c**************** find engine torque at point 2 AND 3 ****************
c IF(TE .GE. ROW(I4)) ๓ TO 370 Y(3) = ROW(14)Y(2) = ROW(14-1)IF(TE .LT. ROW(1)) THEN Y(2) = ROW(l)Y(3) = RO«(2)ENDIF
cc**************** read fc or emissions at speed COL(II) **************

READ(4,326,END=380,REC=K5) (R0WG(I),I=1,NR0W)380 15 = 0 385 15 = 15+1cc**************** find fc or emissions at point 2 AND 3 **************
IF (TE .GE. ROW(I5)) ๓ TO 385 G(3)-ROWG(I5)G(2)=ROWG(I5-l)IF (TE .LT. ROW(1)) THEN G(2) = ROWG(l)G(3) = R0WG(2)ENDIFcc**** COLLECT DATA TO 'COORD.OUT'**************************************

WRITE(7,*) X(IN),Y(IN),G(IN)WRITE)*,*) X(IN),Y(IN),G(IN)356 CONTINUE
WRITE(7,390)WRITE(*,390)390 FORMAT('—-......................................................ๆ326 FORMAT(19E10.4)200 CONTINUE 100 CONTINUEc CLOSE(11)CLOSE)4)CLOSE(7)RETURNENDcÇ*********************************************************************

SUBROUTINE MLREGRESS(NTIME)

c

c



DIMENSION A(10,10),B(10),C(10)DIMENSION X(4,2),G(4)K = 2 N = 4
OPEN(DNIT=7,FILE='COORD. OUT ',STATUS='OLD') OPEN(UNIT=8,FILE='COEFFIC.OUT',STATUS='NEK'); ÏLII
DO 200 J = 1,6

READ(7,*)~(X(I,L),L =1,K),G(I)300 CONTINUE
c

3» ร ; ร , ” ,
DO 400 IR = 1,3 B(IR) = 0.DO 400 IC = 1,3 A(IR,IC) = 0.400 CONTINUE

C*****COHPUTE SQURE MATRIX ON LHS AND C*****VECTOR ON RHS OF SYSTEM EQUATIONS:C*****CALL SUBROUTINE FOR SOLVING SYSTEM EQS:
c DO500 I = 1,N

DO600 IR = 1,K+1IF (IR .EQ. 1) FR ะ= 1.IF (IR .GT. 1) FR == X(I,IR-1)
DO700 IC = 17K+lIF (IC .EQ. 1) FC ะ= 1.IF (IC .GT. 1) FC ะะ X(I,IC-1)A(IR,IC) = A(IR,IC)+FR*FC 700 CONTINUE
B(IR) - B(IR)+FR*G(I)600 CONTINUE 500 CONTINUE
KP1 = K+l

c CALL GAUSS(KP1,A,B,C)
cc**** COLLECT COEFFICIENTS TO 'COEFFIC.OUT' **************************
c



"WRITE('8,80) C(1),C(2),C(3)WRITE(*,80) C(1),C(2),C(3)80 FORHÀT(3E15.4)200 CONTINUE 100 CONTINUE
CLOSE(7 )CLOSE(8)RETURNEND

cQkkk-kkkkk-kk-k-kkkkkk-k-k-kkkk-kkkkkk-kk-kkkkkk-k-kkk-kkk-k-k-kkkkkkkk-kkk-kkktriririck-k-kkk
SUBROUTINE GAUSS(N,A,B,X)
DIMENSION A(10,10),B(10),X(10)

cC*****PERF0RM SCALING:
CALL SCALE(N,A,B)

cC*****FORWARD ELIMINATION: PERFORM ACCORDING TO C*****THE ORDER OF 'PRIME' FROM 1 TO N-l:
DO 100 IP = 1,N-1

C*****PERFORM partial PIVOTING:
CALL PIVOT(N,A,B,IP)

C*****L0OP OVER EACH EQUATION STARTING FROM THE C*****ONE THAT CORRESPONDS WITH THE ORDER OF C*****'PRIME' PLUS ONE:
DO 200 IE = IP+1,N RATIO ะะ A(IE,IP)/A(IP,IP)

C*****C0MPUTE NEW COEFF. OF THE EQ. CONSIDERED:

ไ ร : ^ - ™ , , , K)300 CONTINUE
B(IE) = B(IE)-RATIO*B(IP)200 CONTINUE

cC*****SET COEFF. ON LOWER LEFT PORTION TO ZERO:
DO 400 IE = IP+1,N A(IE,IP) = 0.400 CONTINUE 100 CONTINUE

cC*****BACK SUBSTITUTION:C*****C0MPUTE SOLUTION OF THE LAST EQUATION:



X(N) = B(N)/A(N,พ)
C*****C0HPUTE SOLUTIONS FROM EQUATION N-l TO 1:
c DO 500 IE = N-l,1,-1 SM = 0.
c DO 600 IC = IE+1,N SH = SM+A(IE,IC)*X(IC)600 CONTINUE

X(IE) = (B(IE)-SH)/A(IE,IE)500 CONTINUE
c RETURNEND
cCiH*******************************************************************

SUBROUTINE SCALE(N,A,B)
DIMENSION A(10,10),B(10)

C*****PERF0RM SCALING:
DO 10 IE = 1,N BIG = ABS(A(IE,1))

ะ ^ ,IF (AMAX.GT.BIG) BIG = AHAX 20 CONTINUE
DO 30 IC = 1,N A(IE,IC) = A(IE,IC)/BIG 30 CONTINUE
B(IE) = B(IE)/BIG 10 CONTINUE

c RETURNEND
cc*********************************************************************

SUBROUTINE PIVOT(N,A,B,IP)
DIMENSION A(I0,10),B(10)

C*****PERF0RM PARTIAL PIVOTING:
'  JP - ipBIG = ABS(A(IP,IP))
c
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DO 10 I = IP+1,N AHAX = ABS)À(I,IP))IF (AMAX.GT.BIG) THEN BIG = AHAX
- I P J' ' 1 10 CONTINUE

IF (JP .NE. IP) THEN
c DO 20 J = IP,N DUHY = A(JP,J)A)JP,J) = A(IP,J)A(IP,J) - DUHY 20 CONTINUE
c DUHY = B(JP)B(JP)= B( IP)B(IP)= DUHY ENDIFRETURNEND
c
Ç*********************************************************************

SUBROUTINE CAL_SUM(NTIHE,dist)
DIMENSION SUM(6),GX(6),T(6)REAL*8 NE,dist

c OPEN)UNIT=11,FILE=,NE_TE_R.OUT',STATUS='OLD')OPEN(UNIT=8,FILE='COEFFIC.OUT',STATUS-'OLD ') OPEN(UNIT=4,FILE='HAP.DAT',STATUS='OLD',ก ! ] ? FAPMiz'FnPMàT’TETV pprr=1 on\

OPEN) UNIT=3, FILE= 'NE JE. OUT ', STATUŜ 'OLD ' )
WRITE(9,20)

20 FORMAT(2X,'TIME',4X,'FC',10X, 'NOX',10X, 'CO',10X, 'C02',10X, 'HC'* 5X/MAP')
21 FORMAT(2X,'(SEC)',2X,'(G/S)',8X,'(G/S)',8X,'(G/S)',8X,'(G/S)'* ,8X, (G/S) ,3X, (kPa)')READ(11,50) TEXTREAD)3,50) TEXT

c DO 100 LOOP ะะ 1,NTIME READ)11,*) I,NE,TE
40 S | £ u , ,50 FORMAT)20A4)READ(3,55) ILOOP,XNE,TORQUE 55 FORMAT(3X,I4,10X,F10.2,7X,F10.2)
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DO 200 J = 1,6 READ(8,*) C0,C1,C2
c**** CALCULATE FUEL CONSUMPTION AND EMISSION OF CAR AT TIME ********** 

450 GX(J) = (C0+C1*NE+C2*TE)
200 CONTINUE

c
c**** IF ENGINE TORQUE OF ENGINE IS MINUS, FC AND EMISSIONS IS ZERO ***

IF(TORQUE .LT. 0.) THEN GX(1)=0.GX(2)=0.GX(3)=0.GX(4)=0.GX(5)=0.ENDIF
WRITE(9,70) LOOP,(GX(L),L=l,6)NRITE(*,70) LOOP,(GX(L),L=1,6)70 F0RMAT(1X,I4,6E10.4)

c
c**** SUM FC AND EMISSIONS ALL TIME *********************************** 

CALL TOTAL(LOOP,GX,SUM)
c 100 CONTINUE

DO 300 JJ = 1,6 T(JJ) ะ= 0.T(JJ) = SUH(JJ)300 CONTINUE
CALL PRINTOUT(T,NTIHE,dist)

c CLOSE(11)CLOSE(8)CLOSE(4)CLOSE(9)CLOSE(3)RETURNEND
cc**************************************************i****************i**
c SUBROUTINE TOTAL (LOOP, GX, รฒ)

DIMENSION GX(6),SUM(6)
DO 100 J = 1,6 IF (LOOP .EQ. 1) THEN

SUH(J) = SUM(J)+GX(J)ELSE
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SÜM(J) = รฒ(J)tGX(J)

c 1»0 ร น
RETURNEND

cc********************************************************************** 
SUBROUTINE PRINTOUT(T,NTIME,dist)

c real*8 dist DIMENSION T(5),TKM(5)
OPEN( UNIT-10, FILE-'RESULT.OUT',STATUS-'NEW')
WRITE(10,920)WRITE(*,920)920 FORMAT(/)
WRITE(10,925) NTIME

925 FORMAT(T3,'TOTAL TIME OF THIS TEST ะ ',16,' SEC. ') 
WRITE(10,927) dist

927 FORHAT(T3,'DISTANCE OF CAR ON THIS TEST : ',F10.3,' KM. ')
TKH(l) ะ= T(l)/dist 
WRITE)10,930) TKM(l)

930 FORMAT(T3,'FUEL CONSUMPTION OF CAR ะ ',E15.6,' (G/KH.) ')
TT = TKM(1)/747.8 TTT = l./TT
WRITE(10,910) TT

910 FORMAT(T3,'FUEL CONSUMPTION OF CAR ะ ',E15.6,' (L/KM.) ๆ 
WRITE(10,915) TTT

915 FORMAT(T3,'FUEL CONSUMPTION OF CAR ะ ',F15.3,' (KH/L) ๆ 
WRITE)10,940)

940 FORMAT(T3,'EMISSIONS (G/KH)')
TKM(2) = T(2)/dist
WRITE(10,950) TKH(2)WRITE)*,950) TKM(2)950 FORMAT)T6,'NOX : ',E15.6)

c
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TKH(3) = T(3)/dist
WRITE(10,960) TKH(3) 
write!*,960) TKM(3)960 FORMAT (T6/ CO ะ ',E15.6)
TKH(4) = T(4)/dist
WRITE(10,970) TKM(4) 
write!*,970) TKM(4)970 FORMAT (T6/C02 ะ ',E15.6)
TKM(5) = T(5)/dist
WRITE(10,980) TKM(5) 
write!*,980) TKH(5)980 FORMAT (T6/ HC ะ '1E15.6)
WRITE(10,990) 
write!*,990)990 FORMAT(' THANK YOU ')
CLOSE(10)RETURNEND

cc*********************************************************************
c



ภใคผนวก จ2 โปรแกรมแบบจำลองที่ถูกดัดแปลง



c********************************************************************** 
c HAIN PROGRAM (EXPERIMENT MODEL)
Ç********************************************************************** 

IMPLICIT REAL*8 (A-H,0-Z)c
Ç**********************************************************************

CALL ASSOMPTION 
CALL COUNTJTHE(NTIHE)

c**** ESTIMATE COEFFICIENT CO,C1,C2 OF PLANE(G=C0+C1*X1+C2*X2) ********
c WRITE(* 20)20 FORHAT(// FIND 4 COORDINATES AROCND POINT EACH TIHE')

CALL COORDINATE(NTIHE)
WRITE(*,30)30 FORHAT(/,' CALCOLATE FUEL CONSUMPTION AND EMISSIONS AT EACH TIHE') 
CALL HLREGRESS(NTIHE)

c**** CALCULATE FUEL CONSUMPTION AND EMISSIONS OF CAR AT TIME ********* c**** AND SUHHATION FC AND EMISSIONS ALL TIHE *************************

40 FORHAT(/,̂  SUM FUEL CONSUMPTION AND EMISSIONS ')
CALL CAL_รDM(NTIHE)
STOPENDc

c********************************************************************** 
c END HAIN PROGRAHc**********************************************************************
cÇ**********************************************************************
c ASSUMPTION OF MODELINGQ‘k‘k'k‘k‘ki(‘k‘k‘kj<‘k‘k1('k‘j<‘k‘k‘k,kj(‘k‘k1(‘kiti<‘k,k,k4k‘k‘k‘kick‘ick‘k4k1ck‘k‘k‘k'ki<i<‘k‘kj(‘kick‘ick‘k‘k1t‘k‘k4fekjk‘k‘k‘irick,iek

SUBROUTINE ASSUMPTION 
CHARACTER* 4 TXT

100 FORHAT(/,' * THE ASSUHTION OF HODELING')
S i " ,WRITE(*,300)300 FORHAT(/,' 2.......ๆ

1000 FORHAT(/, DO YOU WANT TO CONTINUE ? (Y or H) ๆ



READ(*,10) TXT 10 FORHAT(A4)
IF(TXT .EQ. 'Y' .OR. TXT .EQ. 'y') THEN ๓ TO 20 ELSE STOP ENDIF

20 RETURN ENDc
c**********************************************************************

SUBROUTINE COUNTJFIHE(NTIHE)REAL*8 NE,HPcc**** COUNT TOTAL TINE OF DRIVING PATTERN *****************************
OPEN(UNIT=11,FILE='NE_HP.dat' ,STATUS='OLD')
READ(11,150) TEXT 150 F0RHAT(30A4)
DO 5 N = 1,9999 READ(11,*) IA,NE,HP

IF(IA .EQ. 9999) THEN NTIHE = IA1-1 ๓ TO 10 ELSEIÀ1 = IA ENDIF
5 CONTIHUE

10 CLOSE(11)c RETURNENDcc**********************************************************************

SUBROUTINE COORDINATE(NTIHE)
DIHENSION ROW(20),ROWG(20),X(4),Y(4),G(4),COL(2O)REAL*8 NE,HPc

‘ACCESŜ 'DIRKT' ,fori='fori!iatted',recl=190)
READ(11,20) TEXT 20 F0RHAT(30A4)c



DO 100 LOOP = 1,NTIHE WRITE(7,50) LOOP WRITE(*,50) LOOP 50 F0RHAT(2X,I4)READ(ll,*j II,NE,HP DO 200 J = 1,5
cc**************** READ ENGINE SPEEDS OF HAP **************************

300 ร :  ;10, , โ
READ(4,310,END-320,REC-K1) CM,(10)310 FORHAT(E10.4)
10 - 10+1 GO TO 300

cÇ*********************************************************************

OPEK( UNIT-7 ,FILE= 'COOED. OUT ' , STATUS-'NEW '  )

Y OR PRESSURE G4(X4,¥4)
*

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c
0*********************************************************************

+G(NE,TE)

* G1(X1,Y1)
0,0 ะ- -- -- --

G3(X3,Y3)

G2(X2,Y2)

X OR ENGINE SPEED

C**************** COHPARE AT TIME SPEED WITH ENGINE SPEED OF HAP ***** c**************** TO find speeds AROUND AT TIME SPEED ****************
320 II = 0
325 “  m iIF (NE.GE.COL(Il)) ๓ TO 325 X(l) - COL(Il-l)X(2) - COL(Il) 

x(3) = COL(Il)X(4) - COL(Il-l)Cc**************** READ HANIFOLD PRESSURE AT SPEED COL(Il-l) **********

READ(4,326!eND-330,REC=K2) (R0W(I),I=1,NR0W)326 FORMAT(19E10.4)330 12 - 0327 12 - 12+1CC**************** find HANIFOLD PRESSURE AT POINT 1 AND 4 ************
C



IF(MP.GE.R0SÎ(I2)) ๓ TO 327 Y(4) = ROW(12)Y(l) = ROW(12-1)IF (HP .LT. ROW(l)) THEN Y(l) = ROW(l)Y(4) = ROW(2)ENDIF
cc**************** read FC OR EMISSIONS AT SPEED COL(Il-l) ************C

READ(4,326,END-350,REC=K3) (ROWG(I),I=l,NROW) 350 13 = 0 355 13 = 13+1 CC**************** find FC OR EMISSIONS AT POINT 1 AND 4 ************** C IF (HP .GE. ROW(I3)) ๓ TO 355 G(4) = RO#G(I3)

G(l) = ROKG(l)G(4) = ROWG(2)ENDIFC
C**************** read manifold pressure at SPEED COL(Il) ************
c

READ(4,326,END=3601 REC=K4) (ROW(I),I=l,NROW) 360 14 = 0 370 14 = 14+1
cc**************** FIND HÀNIFOLD PRESSURE AT POINT 2 AND 3 ************

IF(HP .GE. ROW(I4)) ๓ TO 370 Y(3) = R0W(I4)Y(2) = R0W(I4-1)IF(MP .LT. ROW(l)) THEN
ÎS ะ KENDIFCc**************** read FC OR EMISSIONS AT SPEED COL(II) **************

READ(4,326,END=380,REC=K5) (ROWG(I),1=1,NR0W)380 15 = 0 385 15 = 15+1C
C**************** FIND FC OR EMISSIONS AT POINT 2 AND 3 **************

IF (HP .GE. R0W(I5)) ๓ TO 385 G(3)=R0WG(I5)G(2)=R0SG(I5-1)IF (HP .LT. ROW(l)) THEN



ENDIF
G(2) = ROKG(l) G(3) = R0WG(2)

cc**** COLLECT DATA TO 'COORD. OUT'************************************** 

WRITE(7,*)~X(IN),Y(IN),G(IN)
write!*,*) x!in),y!in),g!in)356 CONTINUE
WRITE(7,390)WRITe!*,390)390 FORMAT) '— --------------------------------------------------- ')200 CONTINUE 100 COKTIHUE
CLOSE)11)CL0SE(4)
close!7)RETURNEND

cc*********************************************************************
SUBROUTINE HLREGRESS(NTIHE)
DIMENSION A(10,10),B(10),C(10)DIMENSION X(4,2),G(4)K = 2 N = 4
OPEN(UNIT=7,FILE='COORD.OUT',STATUS='OLD') 
open!UNIT=8,FILE='COEFFIC.OUT',STATUS='NEW'); M il
DO 200 J = 1,5

READ(7,*)"(X(I,L),L =1,K),G(I)300 CONTINUE
c READ(7,350) TEXT 350 FCflîHÂT(20A4)

DO 400 IR = 1,3 B(IR) = 0.DO 400 IC = 1,3 A(IR,IC) = 0.400 CONTINUE



C*****COMPUTE SQÜRE MATRIX ON LHS AND C*****VECTOR ON RHS OF SYSTEM EQUATIONS: C*****CALL SUBROUTINE FOR SOLVING SYSTEM EQS:
c DO500 I = 1,N

DO600 IR = 1;K+1IF (IR .EQ. 1) FR = 1.IF (IR .GT. 1) FR = X(I,IR-1)
DO700 IC = 1,K+1IF (IC .EQ. 1) FC = 1.IF (IC .GT. 1) FC = X(I,IC-1)A(IR,IC) = A(IR,IC)+FR*FC 700 CONTINUE
B(IR) = B(IR)+FR*G(I)600 CONTINUE 500 CONTINUE
KP1 = K+l
CALL GAUSS(KP1,A,B,C)

cc**** COLLECT COEFFICIENTS TO 'COEFFIC.OUT' **************************
WRITE(8,80) C(1),C(2),C(3)WRITE(*,80) C(1),C(2),C(3)80 FORMAT(3E15.4)200 CONTINUE 100 CONTINUE
CLOSE(7)CLOSE(8)RETURNEND

c
c********************************************************************* 

SUBROUTINE GAUSS(N,A,B,X)
DIMENSION A(10,10),B(10),X(10)

cC*****PERFORM SCALING:
CALL SCALE(N,A,B)

C*****FORWARD ELIMINATION: PERFORM ACCORDING TO C*****THE order of 'PRIME' FROM 1 TO N-l:
DO 100 IP = 1,N-1

C*****PERFORH partial PIVOTING:
c



CALL PIVOT(N,À,B,IP)
C*****LOOP OVER EACH EQUATION STARTING FROM THE C*****ONE THAT CORRESPONDS WITH THE ORDER OF C*****'PRIME' PLUS ONE:
c DO 200 IE = IP+1,N RATIO = A(IE,IP)/A(IP,IP)
C*****C0MPUTE NEW COEFF. OF THE EQ, CONSIDERED:

K T Ï ' ร 1<1 p ,1 c,300 CONTINUE
B( IE) = B(IE)-RATIO*B(IP)200 CONTINUE

C*****SET COEFF. ON LOWER LEFT PORTION TO ZERO:
DO 400 IE = IP+1,N A(IE,IP) = 0.400 CONTINUE 100 CONTINUE

C*****BACK SUBSTITUTION:C*****C0MPUTE SOLUTION OF THE LAST EQUATION:
X(N) = B(N)/A(N,N)

C*****COMPUTE SOLUTIONS FROH EQUATION N-l TO 1 ะ
c DO 500 IE = N-l,1,-1 SH = 0.

DO 600 IC = IE+1,N SH = SM+A(IE,IC)*X(IC)600 CONTINUE
X(IE) = (B(IE)-SH)/A(IE,IE)500 CONTINUE

c RETURNEND
c
c********************************************************************* 

SUBROUTINE SCALE(N,A,B)
c DIMENSION A(10,10),B(10)
cC*****PERFORH SCALING:

DO 10 IE ะ: 1,N BIG = ABS(A(IE,1))
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IF (AMAX.GT.BIG) BIG = AMAX 20 CONTINUE
c DO 30 IC = 1,N A(IE,IC) = A(IE,IC)/BIG 30 CONTINUE

B(IE) = B(IE)/BIG 10 CONTINUE
RETURNEND

c
c********i************************************************************ 

SUBROUTINE PIVOT(N,A,B,IP)
DIMENSION A(10,10),B(10)

cC*****PERFORM partial PIVOTING:

BIG = ABS(A(IP,IP))
DO 10 I = IP+1,N AMAX = ABS(A(I,IP))IF (AMAX.GT.BIG) THEN

IF (JP .NE. IP) THEN
c DO 20 J = IP,N DUHY = A(JP,J)A(JP,J) = A(IP,J)A(IP,J) = DUMY 20 CONTINUE

DUHY = B(JP)B(JP)= B(IP)B(IP)= DUMY ENDIFRETURNEND
c
c*********************************************************************
c SUBROUTINE CAL_รUM(NTIME)

DIMENSION รฒ(5),GX(5),T(5)
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REÀL*8 KE,HP
OPEN)UNIT=11,FILE='ne jnp.dat '' ,STATUS='OLD')OPEN(UNITES,FILE='COEFFIC.OOT',STATUS='OLD')0PEN(UNIT=4,FILE='HAP.DAT',STATUS='OLD',* ACCESS::'DIRECT',FORH='FORHATTED',RECL=190)OPEN( DNIT-9,FILE=' FC JM. ODT ' ,STATUS= 'NEW')
WRITE(9,20)

20 FORHAT(2X,'TIHE',4X,'FC',10X,'NOX',10X,'๓',10X,'C02',10X,'HC')
21 FORMAT)2X,'(SEC)',2X,'(G/S)',8X,'(G/S)',8X,'(G/S)',8X,'(G/S)'* ,8X/(G/S)')READ(11,50) TEXT

DO 100 Lœp = 1,NTIHE REÀD(11,*) I,NE,HP READ(8,50) TEXT 40 FORHAT(7X,I4,F10.3,A7)50 FORMAT)20A4)
DO 200 J = 1,5 READ(8,*) CO,C1,C2cc**** CALCULATE FUEL CONSUMPTION AND EMISSION OF CAR AT TIME **********

450 GX(J) ะะ (C0+C1*NE+C2*HP)C200 CONTINUE CC**** IF HANIFOLD PRESSURE LOWER THEN IDLE PRESSURE, ****************** c***i fuel AND EMISSIONS = 0 ******************************************
PRESSURE = 252.6

IF ) MP .LT. PRESSURE ) THEN GX(1) = 0.GX(2) = 0.GX(3) = 0.GX(4) = 0.GX(5) = 0.ENDIF
WRITE)9,70) LœP,(GX(L),L=l,5)WRITE)*,70) LOOP,(GX(L),L=l,5)70 FORMAT)2X,14,5EI2.4)CC**** SUM FC AND EMISSIONS ALL TIME ***********************************C CALL TOTAL (Lœp, GX, SUM)

100 CONTINUE C DO 300 JJ = 1,5



T(JJ) = 0.T(JJ) = SDH(JJ)300 CONTINDE
CALL PRINTOUT(T,NTIME)
CLOSE(11)CLOSE(8)CLOSE)4)CLOSE(9)RETURNEND

cç**********************************************************************
c
c
c

SUBROUTINE TOTAL(LOOP,GX,ร™) 
DIMENSION GX(5),SUM(5)
DO 100 J = 1,5 IF (LOOP .EQ. 1) THEN

SUH(J) = SÜM(J)+GX(J)ELSE SUM(J) = SUM(J)+GX(J)
100 CONTINUEC RETURNENDC

ç**********************************************************************

SUBROUTINE PRINTOÜT(T,NTIME)
DIMENSION T(5),TKM(5)

10 FORMAT(T3/PLEASE INPUT DISTANCE(KM.) OF CAR DRIVE ON THIS TEST') READ)*,50) DIST 50 FORMAT(F10.3)
OPEN ( UNIT-10, F ILE- ' RESULT.OUT', STATUS- 'NEW')
WRITE(10,920)WRITE)*,920)920 FORMAT)/)
WRITE(10,925) NTIME

925 FORMAT(T3,'TOTAL TIME OF THIS TEST ะ ',16,' SEC. ๆ 
WRITE(10,927) DIST

927 FORMAT(T3, DISTANCE OF CAR ON THIS TEST ะ ',F10.3,' KM. ๆ
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TKH(l) = T(1)/DIST 
WRITE(10,930) TKM(l)

930 FORMAT)T3,'FUEL CONSUMPTION OF CAR ะ ',E15.6,' (G/KM. ) ๆ
TT = TKM(l)/747.8 TTT = l./TT
WRITE(10,910) TT

910 FORMAT(T3/FUEL CONSUMPTION OF CAR ะ ',E15.6/ (L/KM.) ๆ 
WRITE(10,915) TTT

915 F0RMAT(T3/FUEL CONSUMPTION OF CAR ะ ',F15.3,' (KM/L) ') 
WRITE(10,940)

940 FORMAT(T3,'EMISSSIONS (G/KM)')
TKM(2) = T(2)/DIST
WRITE(10,950) TKH(2) 
write!*,950) TKH(2)950 FORMAT(T6/N0X ะ ',E15.6)
TKH(3) = T(3)/DIST
WRITE(10,960) TKM(3) 
write!*,960) TKH(3)960 FORMAT(T6/ CO ะ ',E15.6)
TKM(4) = T(4)/DIST
WRITE(10,970) TKH(4) 
write!*,970) TKH(4)970 FORMAT(T6/C02 : ',E15.6)
TKM(5) = T(5)/DIST

c WRITE(10,980) TKH(5) 
write!*,980) TKM(5)980 FORMAT(T6/ HC ะ ',E15.6)
WRITE(10,990) 
write!*,990)990 FORMAT)' THANK YOU ')

c CLOSE(10)RETURNEND
cÇ*********************************************************************



เฑคผนวก ฉ

สมการทีไ่ดจ้ากการประมาณคำขอ้มลูดบิ 
เพ่ือทำการปรบัค่าชว่งแรงบดิฃองเครือ่งยนต์ใหค้งที่



ตารางท่ี ฉ แสดงสมการประมาณค่าจากใปรนกรม EXCEL 7.0 พ่ึอทำการปÏปค่ารbงแรงบิดขอฬอยูลการทดสอมเคร่ึองยนต■ าฟ้คงท่ี

SPEED (rpm) Equation R2 Range (N.m)
@750 MAP y=2.7144484E-0BX8-7.7542711E-06X5+8.53.71441E-04X44,5581217E-02X3+1.2208196E+OOX2-9.1591364E+OOX+2.7253562E+02 1.0000008 E+00 4.06-90.84

FC y=6.2098099E-11 x8-1.7501299E-08X8+1.9195596E-06X4-1.0282062E-04X3+2.7277184E-03X2-2.7194894E-02X+2.2156459E-01 9.9999995E-01
CO y=1,0402498E-05x'42W788E*” 9.7161200E-01
C02 y=-3.5415357E-10X8+9.9345812E-08X8-10647306E-05X4+5.3S36454E-04X3-1.2260644 E-02XJ+1.1234036E-01X+1.6907278E-01 9.9999991 E-01
HC y=2.192483E-11 X4-3.226860E-09X3+7.665227E-08X2+4.146480E-06X-1.010124E-07 9.8678280 E-01

SPEED (rpm) Equation R2 Range (N.m)
@1000 MAP y=-6.6152172E-09X8+1.8566510E-O6X5+1,9400059E-04X4+9.1213954£-03X3-1,7569600£-0̂ +6.1411446E+00X+2.1488962E+02 9.9994251 E01 7.17-98.12

FC y=-1 4447310E-11X8+4.7248772E-09X5-5.8107254E-07X4+34023546E-05X3-9.6710756E-04X2+1.7888120E-02X+1 1787123E-01 9.9998753E-01
CO y=3.4437373E-11X8-9.0506691E-09X5+9.1414484E-07X4-4 4493031 E-05X3+1.0705947E-03X2-1.1491074E-02X+4.3189791E-02 9.9979132E01
c o 2 y=-2.0481049£-10X8+5.6842462E-08X5-6.244731E-06X4+3 4973651E-04X3-1,0522558E-02X2+1.7204365E-01X-1.6765881 E-01 9.9952152E-01
HC y=2.0619366E-14X8-2.5915855E-12X8-6.2860213E-11X4+2.1827917E-08X3-1.2001971 E-œX2-̂ .7555152E-05X-3.4567381E-05 9.9987885E-01

SPEED (rpm) Equation R2 Range (N.m)
@12๓ MAP y=-1.8541938E-10X8-3.4522056E-07X8+9.5293866E-05X4-8.9279202E-03Xl+3.6901868E-01X2-1.4820562E+OOX+2.5649563E+02 9.9998207E-O1 4.12-102.73

FC y=1.6260636E-11X84.8723480E-09X6+5.5917486E-07X4-3.0175911E-05X3+7.5973188E-04X2-6.3307875E-04X+2.2015898E-01 9.9999639E-01
CO y=1.9256820E-11X8-5.0S49667E-09X8+5.1315665E-07X4-2.4643118E-05X3+5.7152470E-O4X2-5.4825847E-03X+1.9148491E-02 9.9976802E-01
C02 y=-6.8015720E-11X8+1,5232973E-08X8-1.2476216E416X4+4.6842299E4)5X3̂ .2431963E434X2+1.0291258E412X+9.2591918E4)1 9.9998865E-01
HC y=4.5835436E-15X8+3.6402171E-12X5-6.4209089E-10X4+4.5450888E-08X3-14412757E-06XZ+1.905387E415X+9.5383253E-05 9.9976933E-01

SPEED (rpm) Equation R2 Range (N.m)
@1500 MAP y=8.6435720E-09X8-3.3270044E-06X5+4.7586738E-04X4-3.1569152E-02X3+1.0065585E+00X2-9.8676354E+O0X+2.8703998E+02 . 9.9973599E-01 5.07-106.89

FC y=1.5220864 E-11X8-5.1679600E-09X8+6.6647547E-07X4-3.9731887E-05X3+1.0999602E-03X2-4.8175521 E-03X+2.9443098E-01 9.9991086E-01
CO y=1.8939578E-11X8-5.1637182E09X8+54179432E07X4-2.7438520E05X3+6.8942299E-04X2-7.5328544E03X+3.1480265E02 9.9990546E-01

O P y=-1.7280517E-10X8+4.7543154E-08X6-4.9185939E-06X4+2.3340291E-04X3-4.3968613E-03X2+2.0834377E-02X+1.3612307E+00 9.9972880E-01
HC y=5.9829231 E-15X8-2.6254525E-13X8-1.1001641E-10X4+1.0441739E-08X3-2.3997836E-07X2-3.8960248£-07X+1.6631340E-04 9.9980980EO1



ตารางที่ อ (ต่อ) แสดงสมการประมาณค่าจากโปรนกรม EXCEL 7.0 เที่อท่าการปรับค่าช่างแรงปิดของเอยูสการทดสอบเครองยนตํในดงที่
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Range (N.m)

h-CD-๐รุ

*ไ3ะ

9.9997557 E-01
9.9999343E-01
9.9979697E-01
9.9994995E-01
9.9842221 E-01

Equation

๐LUนไ)03COรtoC\iร3CMรุCDCDlOCMCM■VLUCO1+X?lüCOD-CMCMCOIs-K-๐?1LÙ๐CMCOรรุCM"xr-๐UJ3COCOD-t"-aรุรุ05รุLUaCMรุ1>.

9UJ๐3๐๐CO5COรุIUJCOCDaรCO■Vs1CM๐)รุรุ”xLO9UJ310F- in นิ5CM'ไX ร- 9LUto55COCMรุรุ+°xCDรุLUCDรุรุร--CM5CM“xCMUJCOร̂CMCDCMรุ1!ะร

CM9LUCMCOiนิรรุ1UJ8COรุCDCOสิ■V?LUCOD~CMCDรaรุLOUJU3รุ๐CMLOรุ
'xรุUJCMนิรรุ10 ๐ CMรุCÔID+•°xO)9LUรCMCDCMรุฯ1
-XUJCMร-1

8LUCMร^f-๐COรุ£9LUร-81CMCÔ1LUCO10รุ8CMรุCÔ”xร9ุLUgCDCOรุCOQ’xLOLUs-O)รุรุรCO1CDนิรร̂๐ร-รุ
"5๐LUCMรุCM๐COCOรุ(Iะร 3CO1COนิรCO£นิร9LU«COCD9UJCOCMรุ8CO๐CD+Xรุ9LU10รุสินิรุ๐นวุ่iLUCMgCMCM9+XCMUJCOรุรุCMรุรCDรุ๐?°xLUCOรร-รุCM11 >.

MAPolL

CO๐'๐ ๐

SPEED (rpm)1

Range (N.m)
5.18-111.17

"a:
9.9986402E-01
9.9999215E-01
9.9997740E-01
9.7334752E-01
9.9991486E-01

Equation

<̂iรุร-๐๐)CMCMI10รุCM0 CD'V9LUCMร-รุ

"iLU3รนิุรรุรุร-Kร+ุ"xรุLU3รCMรุCMCO91CO๐LOนิรรุLOD-<รุ9UJCMรุรุ5COCM11 >.

9LU0 ๐ f-CDr—รุCDCÔ£รุรCMรุCMรุรCM*yรุ9LU1 CMรุiXรุ9LUCM1"xรุ9LU15+XCD9LU10รุCM1รุ

ไรุUJf'-รุรุ1ร1ุ1>ร

?LU1CMCMรุCÔ£รุร119LUCDCDaCO5รุ

1LU1LON-รุระÇ)LU๐ก̂รุรCุOKรุ+Xง์ร9LU8ICDCMเรุ*xUJ§COรุ1CMII >1

8LUCO1CMรุCM1UJCOรุร-CM1"Vรุc5LUCDOCOlO๐f-CDCOรุ
<9UJสิCOรุCOCMรุCMไร่UJ๐LOรุ๐LOรุ
*xรุ9LU8CMรุ8a1LULOร-CMCDô8รุTTะร

9UJCO§รุร+ุ̂UJ5CO๐รุ-๐)'Vร-9LUCDร.CM1๐)+Xรุ9LUรCMCD1iUJCOCOร๐รสิรุCD1UJCDS15O)
'i'จรLUr>-ร-ร̂O)ร-9รุII>.

MAP

๐u_

00

๐'Q
๐

"F*B
o๐

QLUC/5



ตารางที่ อ (ฝ®) นสดงสมการประมาณค่าจากโปรแกรม EXCEL 7.0 เพ ี่อทำกาฟ?นค,ารเวงนรงปิดของฟ้จมุลการทดสอบเค่รองยนต์ให้คงที่
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รุ<

รุi

รุ<
รุ<1



ภไคผนวก ช

สมการทีไ่ดจ้ากการประมาณคา่ขอ้มลูดบิเพือ่ทำการปรบัคำ 
ชว์งความดนัสมับรูณท์อ่ร,วมไอดฃีองเครือ่งยนตใ์หค้งที่



ตารางท ี่ ช  แ ส ต งส ม ก ารป ระม าณ ค ่าจาก โป รแก รม  EX C E L  7.0  เพ อค ่าก ารป ร ับ ค ่าช ่วงค วาม ต ัน ส ัม บ ุรณ ์ท ่อร ่วม ไอ ต ีข องฟ ้อ บ ุก ก ารท ก ส อ บ !ก ^อ งยบ ต ์ไฟ ้กงบี่

Range (mmHg)
252.65-743.17

*0ะ:

9.9993444E*01
9.9995484E-01
9.9998025E-01
9.6957063E-01

Equation

8UJ1CM0 CO CO CNÏ9LUCM55OJ1CDCM?UJCOO0304รCOF»0304รีoj'§แน่COO-COçp8CM<?XCOแน่ t—CM0355 ^ ไ'โ

9UJ10 สิรcdX9แน่§CM<in21รF-9"g9แน่CDCDCM"xแน่สFิ-K03LO55côXแน่CDço155oj»£53แน่i1LOo555IŸ11 >-

?11CMX9แน่0355รรCOCMFr9แน่0COCOCM5031แน่COœ03F-๐0CM’iแน่CMCO1CM*°xCOUJiรี3COII>N

?แน่855F-CM03x:rF9แน่เท๐CM0COF-CMไร่9แน่เท551 CM +°xแน่§CM55CMCOvxแน่COCM55CMCMIIX
๐LL

CO

o๐
๐

F*
g

o
°

LU
ริ

CD

Range (mmHg)
252.65-7679.9993866E-01

9.9999219E-01

ICO๐8๐๐p

1.0000007E+00

Equation

0รแน่COเ̂0̂3CMCD1 แน่ CO CO CO CO l-~ CO9'V1แน่สิ55COCM55CO+XCO9แน่030355F-ôr"1203F-เท03COCMCM%แน่สิCMCMCO5555“xCDแน่๐̂rCOCOCOCOCMCDII>.

3แน่COCO๐COเท๐o><:รแน่r~-CM55CM55CM55+Nx559แน่CMF-CM355CMCO"Éแน่oCO50303F̂+CMแน่8303สิCMli>.

103เท5552 COร558CDCD“V559แน่CMCO5?1นา9แน่๐CDCO1CO2รเท55CM55๐CM-Xแน่13■M-•ต์}-<55แน่'รี-FCM55CO03เท่li>1

8แน่8รเท55CM03?แน่3355CM'VF-9แน่CO3CO8CMเท่"ë2CMรCM55แน่COฐ55F’'ส’CM<CDแน่COCO55COF๐CMเท'li>1
๐น.

CO

o๐
๐X

'eH-o
up

UJUJ
ริ

CO

R ange (m m Hg)

2 5 6 -76 5

*0ะ:

9 .9 9 9 90 2 1  E-01

1 .0000035E + 00

9แน่เท35303103

9 .9 9 9 61 5 1  E-01

Equation

9แน่รCOF-3CÔë9แน่03COเท๐เทcdF?แน่CO3550 CM+XF9แน่11Pเท่X039แน่CDCOSCO“fแน่CO0333°x55แน่COเทCO55COรุไโ>.

8iCO5555IP1i03FcdiCMiแน่รสิ55Fเท่1§CMcdCO๐เท่
"x0 แน่1 03๙’X 03แน่80303COcd<55แน่CO£03CDCÔli5F ICO1CMCMX9แน่COÔ5เท558CMCO1แน่รี5518แน่CO55CMcô035503เท่

'x559แน่COเทF-COCMCOp‘"xCMแน่๐5oCO03CO03<CDแน่COสิ'ทุcôli>

CMLUFCÔCD0303แน่1COCO๐เท่1แน่๐เท55รรุCM"x0321COCOF-cd+Xแน่031เท"xแน่เทรี55F-53CMแน่COÇM1CM'TiII>
๐นิ-

CO

O๐
๐

SPEED (rpm)

@ 1200

Range (mmHg)
259-767

*ไ0ะ

9.9998686E-01
9.9997271 E-01
9.9998649E-01
9.9912407E-01

Equation

8LUCO03$COCOเทiแน่155111CM550เท่”x559แน่1CM55CM9LU035535CO855*xCMแน่8เท55CD<2”ëแน่CO0355CM03COoSCMli>

LU155CO0355À2 ๐031183CMCM"lแน่COเท1เท่çแน่COรีCMP•°xcôแน่s55côรี1แน่811CÔII>»

1เท๐COเ̂COเท1155cô2CO03CO555”xCqร5CD+’x559แน่สิi0355o5CMéแน่รCDCO£CDCMiแน่COCOCM03li>>

CM9แน่031COp19แน่COCMCMcô55CMoî559แน่f̂-co03oCMCM1แน่CD035555oCDJ?cQแน่03F-CMĈO039*°x55แน่3CMCÔCMรเท่éแน่CO55803ไโ>>
๐น-

CO

oO
๐

SPEED (rpm)

OOSl®

Range (mmHg)
259-766

°ce:

9.9999743E-01
9.9995093E-01
9.5619758E-01
9.9870087E-01

Equation

8illCÔแน่๐CO3Èô9'V1035555รีcç+”x559แน่CM1รี"xa59แน่03CMCOCMแน่ 'งT CM55COCON-CMๅรุ่แน่เท55COCO๐03II>ร

28COCO03CO03&CM2เท55F-~x559แน่03Ô5033เท่”xN-9แน่๐COCOรCMCM๐CMCMร+ี"x*=Tแน่CO55CMF-■r̂F-เท่li>>

185555cdCMF-CÔCM55F-รี•Ô559แน่CM11CM"x559แน่เท0303CMF-031แน่รี3CD03F-ÿXCMแน่h-CM03CMCM5503ไโ>>

CM9แน่เท๐CDเทCDL-035?แน่๐COOJo555CM55CMแน่รี55a55555"X039แน่รีสิเท่’XCMแน่เทิ3สิCD°xเท่นช่๐0 ๐ ๐ 03®><แน่1 สิ 03F-CMII>>
๐น-

CO

OO
๐

'eg
8

ธLUฬ



Ifi ช (ต่อ) แสดงสมการปÏ ะมาณค่าจากโปรแกรม EXCEL 7.0 เฟ ้อทำการป?บค่ฟวงความดันฟ ้ป !J îà (ทํอร่วมโอสิขอฬอยูทการทดสอบเครึ่องยนดใฟ้คงฟ ้
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ภใคผนวก ซ

การเปรียบเทียบข้อมูลท่ีได้จากการคำนวณ และการประมาณคำจาก V.F.C.E. Model 
กับคำท่ีได้จากการทดสอบรถยนต์และการประมาณคำ จากแบบจำลองท่ีลูกดัดแปลง



En
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ed
 (r

pm
.)

3 5 0 0 .0 0

3 0 0 0 .0 0

2 5 0 0 .0 0

2 0 0 0 .0 0

1 5 0 0 .0 0

1 0 0 0 .0 0

feoo.oo

0 .0 0

4000.0Û
รูปท่ี ซ! Compare Engine Speed from Experiment and Simulation (0-150 ร.)

Time (se c .)

35.00

3 0 .0 0

2 5 .0 0

2 0 .0 0

1 5 .0 0

1 0 .0 0

5 .0 0

0 .0 0

Experiment----------simulation ------------ TIS.1280-2538 Vehicle Speed (m/s) ---------- Experiment Vehicle Speed (m/s)
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รูปที ซ2 (ต่อ) Compare Manifold Pressure from Experiment and Simulation (1050-1180 ร.)
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ภาคผนวก ฌ

แสดงค่าคลาดเคลื่อนจากการเปรียบเทียบค่าจาก V.F.C.E. Model 
กับค่าที่วัดได้หรือค่าที่ได้จากแบบจำลองที,ถูกดัดแปลง
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ตารางที่ ฌ ! แสดงค ่าคลาดเคล ื่อนของความiรีวรอนเครองยนต์จากการคำนวณของ V.F.C.E. Model
ก ับค ่าท ี่ว ัดได ้จากการทดสอบรถยนต ์จรง ในแค ่ละช ่วงการข ับข ี่ ตาม ม อ ก .!280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e E ng ine  Speed

( % ) M A X  (% ) M IN  (% ) M e an  o f  E r r o r  (% ) W e ig h t o f  E r r o r  (% )

1 1 id le 3.73 -7 .14 0.00 -2 .34 -23 .64

2 2 incO -15 kph 1 36 42.31 -51 .58 -6.55 -24 .04

3 3 const 15 kph 2.71 1.66 -8.94 -3 .18 -23 .36

4 4 d e c l5 -1 0  kph 0.68 19.14 5.26 12.44 22 .82

5 5 deelO-O kph 1.02 31.82 -7  14 8.33 22 .92

6 6 id le 7.12 16.67 -7 14 -0.23 -4 .44

7 7 incO -15 kph 1.69 44.44 -3 6 4 4 3.08 14.10

8 8 chng 0.68 62.50 42.31 54.75 100.41

9 9 in c l5 -3 2  kph 1 6 9 -44 .56 -6.97 -17 .40 -79 .77

10 10 const32 kph 8.14 -6.09 -1 0 4 -2 6 9 -59 .24

11 11 dec32 -10 kph 2.71 28.57 2.10 1 0 3 4 75.85

12 12 dec 10 -0  kph 1.02 18.48 -20 .97 1.62 4.44

13 13 id le 7.12 16.67 -7.14 -0.85 -16 .41

14 14 iucO -15 kph 1 6 9 46.43 -15 .38 9 .5 0 43 58

15 15 chug 0 6 8 62.50 28.57 46 11 8 4 5 8

16 16 in c l5 -3 5  kph 3.05 7.17 -10 .99 -4  05 -33 .43

17 17 chug 0 6 8 72.22 50.00 63 .36 116.21

18 18 in c35 -5 0  kph 2.71 1.43 -8.85 -3 .59 -26 .33

19 19 const50  kph 4.07 -5 42 -1 17 -3  44 -37 .82

20 20 dec50-35 kph 2.71 3.30 -5.11 -0 .17 -1 .2 2

21 21 const35 kph 4.41 0.21 -4 5 4 -1 .38 -16 .44

22 22 chug 0 6 8 57.14 21.05 44 46 81.55

23 23.1 transeint 0.17 -186.53 -52 .82 -119.67 -54 .87

23.2 de c35 -lO  kph 2.20 21.05 -9 15 3.88 23 13

24 24  dec 10 -0  kph 1.02 16.67 -17 19 2.45 6 7 3

25 25 id le 2.37 16.67 -5.63 4.16 26.73

26 26 id le 1.69 6.25 -7.14 -2 .12 -9 .73

27 27.1 transeint 0.17 39.52 33.04 36 .28 16.63

27 .2 incO -15 kph 0.25 -3 96 -3 9 4 -3.95 -2 .7 2

28 28 chng 0.17 63.41 37.50 50 .46 23 .14

29 29 io c l5 -3 S  kph 0.76 2.20 -2.49 0.03 0.07

30 30 chng 0 1 7 60.53 33.04 46 78 21 45

31 31 in c35 -50  kph 0.68 -5 74 -1.22 -3  19 -5 .8 4

32 32 chng 0.17 71.15 58.33 6 4 7 4 29 69
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ตารางที่ ฌ ! (ต ่อ) แสดงต ่าดลาดเคล ื่อนชองความเร ็วรอบเคร ื่องยนต ์จากการคำนวณ จอง V.F.C.E. Model
ก ับค ่าท ี่ว ัดได ้จากการทดสอบรถยนต ์จร ิง ในแต ่ละช ่วงการข ับข ี่ ฅาม ม อ ก .1280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e Eng ine  Speed

( % ) M A X  (% ) M IN  (% ) M e an  o f  E r r o r  (% ) W e ig h t o f  E r r o r  (% )

33 33.1 in c50 -70  kph 1.02 -4 .70 1.39 -3 ,26 -8 .97

33 .2 transeint 0.08 3.77 3.77 3.77 0.86

34 3 4  const 70  kph 4.24 -2.12 1.64 -1 66 -19 .07

35 35.1 dec 70 -50  kph 0.34 2.44 -0.35 1.13 1.03

35.2 transeint 0.17 -113.43 -36 11 -74 .77 -34 .28

35.3 dec70 -50  kph 0.17 2.56 2.32 2 4 4 1.12

36 36 const 50  kph 5.85 -3  11 -0 3 2 -2 7 6 -43 .73

37 37 in c  50 -70  kph 1.10 -6.50 -1 8 9 -3 .96 -11 .79

38 38.1 transeint 0 0 8 19.06 19.06 1 9 0 6 4.37

38.2 const 50  kph 4.15 -2.12 -1 .64 -1 9 3 -21 .63

39 39 in c  70 -100  kph 2.97 -2.99 -1.82 -2 .38 -19 .08

40 10 const 100 kph 2 .54 -2.70 -2.03 -2 .42 -16 .63

41 41 in c  100-120kph 1.69 -3 05 -1.23 -1.85 -8 .49

42 42 const 120 kph 0.85 -1 .80 -0.71 -1 14 -2 .6 2

43 43 dec 120-80kph 1.36 1.39 -2 .44 -0 .96 -3 .5 2

44 44 dec 80 -5 0 k  ph 0.68 4.39 0.81 2.76 5.07

45 45.1 transe in t 0.08 46.43 46.43 46 43 1 0 6 4

45.2 dec 50 -0kph 0.76 -1 0  29 -7 .14 -9 .59 -19 .80

445 46 id le 1.69 น .76 -10 .29 -1 .79 -8 .21

100.00 100.00
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ตารางที่ ฌ2 แสดงค ่าคลาดเคลอนของความด ันส ัมบ ูรณ ์ท ่อร ่วมไอด ีของเคร ึ๋องยนต ์จากการประมาณ ค ่า
ของ V.F.C.E. Model ก ับคาท ี่ว ัดได ้จากการทดสอบรถยนต ์จร ิง ในแต ่ละช ่วงการข ับข ี่
ตาม ม อ ก .!280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e M a n ifo ld  P ressu re

( % ) M A X  (% ) M IN  (% ) M e an  o f  E r r o r  (% ) พ e ig h t o f  E r r o r  (% )

1 1.1 id le 3 3 9 10 7 2 9 4.523 7 3 9 7 6.83

1.2 transem t 0 .34 37 .719 26.627 3 3 3 3 2 3.08

2 Z I  transem t 0 3 4 42.251 21.221 31.451 2.91

2.2 iccO -15 kph 1.02 15.713 -23.243 -0 ,830 -0 .23

Î 3.1 c o c s t l5  kph 2.46 1.646 -31 .489 -13 .461 -9 .02

3 .2  transem t 0.25 -63 .916 -60 .840 -6 2 8 9 1 -4 3 6

4 4 d e c l5 - l0  kph 0.68 -67 .931 -9 .137 -39  561 -7 3 1

5 5 declO -O  kph 1.02 17.022 1.084 7.309 2.03

6 6.1 id le 6.78 26.627 -0 .117 6.241 11.53

6.2 transem t 0 3 4 42.096 24.957 3 2 1 9 9 2.97

7 7.1 incO-15 kph 1.53 38.933 -12-687 15363 6.39

7.2 transem t 0 .17 -77 .301 -6 9 365 -36 .717 -1 .7 0

8 8 chug 0.68 49 231 -43 .796 12 7 2 0 2.35

9 9  in c l5 -3 2  kph 1.69 21.166 -19 .478 2 9 2 7 13 5

10 10.1 const32 kph 7.88 21.285 -15.853 0.010 0.02

30.2 transeint 0.25 -61 .940 -35 .948 -36 .424 -2 5 2

11 11 de c32 -10kph 2.71 23.917 -8 7 3 8 8 -44 .241 -3 2 7 0

12 12 declO -O  kph 1.02 10 7 2 9 2.834 7.831 2.17

13 13.1 id le 6.78 20.235 -0 .117 7.820 14.45

33.2 transe in t 0 3 4 3 5 2 7 3 15.316 2 8 3 2 2 2 6 3

14 14.1 in c0 -15  kph 1.44 35 824 -16 .476 9.629 3.78

34.2 transe in t 0.25 -75 .698 -58.361 -68 .878 -4 .77

15 15 chng 0.68 47 948 -5 7 343 13.349 2.47

16 16.1 in c 15-35 kph 2.88 20 .234 -22 .197 1.432 1.12

16.2 transeint 0.17 -111.90C -3 6 3 1 8 -74 .209 -3 .43

17 17 d in g 0.68 44.995 -74.195 -1.166 -0 .22

18 18 1HC35-50 kph 2.71 16.041 -27.143 0.813 0 6 0

19 19 cons t50kph 4.07 16 417 -26 .938 3 .260 3.61

20 20  dec50-35 kph 2.71 -80 .466 -19 .819 -55 .989 -4 1 3 8

21 21.1 const35 kph 4.24 27.182 -23.925 -1.273 -1 .47

21 .2 transeint 0.17 -69 .150 -61.771 -65 .460 -3 .02

22 22 chng 0.68 -70 .589 -0 .117 -3 8 4 7 8 -7.11

23 23 dec3 5 -1 0  kph 2 3 7 20.235 -81.171 -39 .251 -2 5 3 8
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ตารางที่ fill (ต ่อ) แสดงค ่าคลาดเคล ื่อนรองความด ันส ัมบ ูรณ ์ท ่อร ่วมไอด ีรองเคร ื่องยนต ์จากการประมา£แค ่า
รอง V.F.C.E. Model ก ับค ่าท ี่ว ัดได ัจากการทดสอบรถยนต ์จร ิง ใน แต ่ละช ่วงการข ับ ร ี่
ตาม ม อ ก .!280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e  

( % >

M a n ifo ld  P ressu re

W e ig h t o f  E r r o r  (% )M A X ( % ) M IN  (Vo) M e an  o f  E r r o r  {% )

24 24  declO -O kph 1.02 10.729 4.523 7.260 2.01

25 25 .1 transe in t 0.34 21 .000 17.022 18.224 1.68

25 .2  id le 2 0 3 8.752 -0 .117 3.688 2.04

26 26 .1 id le 1.53 8.244 4.523 6 .082 2.53

26 .2  transe in t 0.17 27.911 10.729 19.320 0.89

27 27.1 incO -15 kph 0.34 27 .172 -2 .872 11.278 1.04

27 .2  transe in t 0.08 -85 .775 -85.775 -85  775 -1 .98

28 28 chug 0.17 46.771 19.455 33.113 1.53

29 2 9 .1 1HC15-35 kph 0.59 7.173 -2.155 1.809 0.29

29 .2  transe in t 0.17 -114 .049 -26 .682 -70 .366 -3 .25

30 3 0  chug 0.17 51.041 19.455 35.248 163

31 31 .1 transe in t 0.08 14.748 14748 14.748 0.34

31 .2  m c35-50 kph 0.51 6.591 -1 .449 1.814 0 2 5

31.3 transe in t 0 .08 26.126 26.126 26.126 0 6 0

32 32  chng 0.17 50.001 -65.451 -7.725 -0.36

33 33 1 m c50-70 kph 1.02 9.879 -2.549 4.423 1.23

33 .2  transe in t 0.08 -178 .629 -178.629 -178 .629 -4.13

34 34 .1 transe in t 0.17 25 .280 10.587 17.934 0 8 3

34 .2  const 70  kph 3.98 9.931 0.030 4.378 4.75

34 .3 transe in t 0.08 -37 .392 -37 .392 -37 .392 -0.86

35 35 dec70 -50 kph 0.68 -81 .242 -11.121 -67 .585 -12 .49

36 36 .1 transe in t 0 .08 -18 .094 -18 .094 -18 .094 -0 .42

36 .2  const 50  kph 5.76 -3.823 -0 .779 -1.845 -2 .90

37 37 1 in c 50 -7 0  kph 1.02 7.635 1.156 4 6 8 3 1.30

37 .2  transe in t 0.08 -153.208 -153.208 -153 .208 -3 .54

38 38.1 transe in t 0.08 17.219 17.219 17.219 0  40

38 .2  const 5 0  kph 4.07 5.055 3 5 6 4 4.462 4 9 5

38.3 transe in t 0.08 -2 .620 -2.620 -2 .620 -0.06

39 39 1 me 70 -100  kph 2.80 13.831 -0 .758 6 .078 4.63

39 .2  transe in t 0.17 -9  766 -0.617 -5.191 -0 .24

40 40 .1 transe in t 0.08 -8.717 -8 .717 -8 .717 -0 .20

40 .2  const 100 kph 2.46 9.721 7 303 8.282 5 5 5

41 41 in c 100-120kph 1.69 13.237 0.102 7.577 3 5 0

42 42.1 const 120 kph 0.76 14.264 9.644 11.952 2.48

42 .2  transeint 0.08 -11 .336 -11 .336 -11 .336 -0.26

43 43 dec l2 0 -8 0 k p h 1.36 -125 .742 -74.701 -9 1 5 9 6 -33.85

44 44 dec 80 -50kph 0.68 -88 .453 -52.871 -76 .035 -14.05

45 45 dec 50 -0kph 0.85 19.455 15.316 18.404 4.25

46 46 id le 1.69 24 6 1 3 3.404 9 .037 4.17100.00 -100.00
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ตารางที่ ฌ3 แสดงค ่าคลาด!คลอนรองการส ิน!ปลอง!ช ือ!พล ิงของ!ครองยนต์จากการประมาณ ค่า

รอง V.F.C.E. Model ก ับค ่าท ี่ว ัดไดจากแบบจำลองท ี่ถ ูกด ัด!!ปลง ในแค ่ละช ่วงการร ันข ี่
ตาม ม อ ก .!280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e F o d  C onsum p tio n

( % ) M A X  (% ) M IN  (% ) M e a n  o f  E r r o r  (%>) W e ig h t o f  E r r o r  (% )

1 1.1 id le 3.39 18.575 9.9 66 13.733 219.66

1.2 transeint 0.34 50.809 38.415 45.954 73 .50

2 2  incO-15 kph 1.36 61.797 -100.000 -3 .286 -21 .02

3 3 co n s t!5  kph 2 7 1 0 .000 -116.349 -82 .166 -1051.39

4 4  dec 15 -10 kph 0.68 0.000 0.000 0.000 0 .๓

5 5.3 declO -O  kph 0.85 48 .178 10.807 27 .219 108.84

5-2  transeint 0.17 -100 .000 -100.000 -100 .000 -7 9  97

6 6  id le 7 .12 54 .739 -1 ๓ .0 0 0 8 995 302.13

7 7.1 incO -15 kph 1.53 72 .468 -2 Z 2 2 5 19.917 143.36

7.2 transeint 0.17 -100 .000 - 1 ๓ . 0 ๓ -100 .000 -79 .97

8 8.1 transeint 0.17 -100 .000 - 1 ๓ . 0 ๓ -10 0  000 -79 .97

8.2 chng 0.51 79.913 6Z 706 73.380 176.06

9 9 œ c l5 -3 2  kph 1.69 IZ 1 6 9 -48.955 -1 6 7 1 7 -133 .69

10 10.1 transe in t 0.51 -100 .000 - 1 ๓ . 0 ๓ - 1 ๓ 0 0 0 -239 .92

10 .2 const32 kph 7.63 16.651 -1 9 8 9 9 -2 .640 -95 .02

11 11.1 dec32 -10 kph 2.46 0.000 0 .0 ๓ 0 .0 ๓ 0.00
11.2 transeint 0.25 100 000 1 ๓ 0 ๓ 1 ๓ . 0 ๓ 119.96

12 12 d e c l(H )  kph 1.02 37.698 10229 2 1 .๓ 0 1 ๓ .7 7

13 13.1 transeint 0 .34 -100 .000 - 1 ๓ . 0 ๓ - 1 ๓ . 0 ๓ -159.95

13.2 id le 6 .78 48 .158 10.807 17.240 551 .52

14 14.1 incO-15 kph 1.44 6Z 5 2 6 -44  512 23.968 16Z 93

14.2 transeint 0 .25 -100 .000 - 1 ๓ . 0 ๓ - 1 ๓ 0 ๓ -1 1 9 9 6

15 15.1 transeint 0.17 -100 .000 -100.000 - 1 ๓ 0 ๓ -79  97

15.2 chng 0.51 78.845 59.717 71 .154 170.72

16 16.1 in c !5 -3 5  kph 2.88 17.091 -3 1 8 1 7 -5.085 -69 .14

16.2 transeint 0.17 -100 .000 -300.000 -100  000 -79 .97

1? 17.1 transe in t 0.25 -100 .000 - 1 ๓ . 0 ๓ - 1 ๓ 0 ๓ -1 1 9 9 6

17.2 chng 0.42 88 .914 79.718 8 2 9 0 3 165.75

18 18.1 in c35 -50  kph 2-63 8.553 -22 .775 -3 .716 -46 .06

18.2 transe in t 0.08 -46 .918 -46.918 -46 .918 -18 .76

19 19 const50 kph 4.07 17.351 -3 4 2 1 3 0.403 7 7 4

20 20  dec50-35 kph 2.71 0 .000 0 .0 ๓ 0 0 ๓ 0 ๓

2ใ 21 oonst35 kph 4.41 33.665 -100.000 -1 3 9 8 2 -290.73

22 22  chng 0.68 -100 .000 - 1 ๓ . 0 ๓ - 1 ๓ . 0 ๓ -319 .90
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ตารางที่ ฌ3 (ต ่อ) แสดงค ่าคลาดเคลอนของการส ิ้น เปลองเช ือเทล ิงของเครองยนต ์จากการประมาณ ค ่า
ของ V.F.C.E. Model ก ับค ่าท ี่ว ัคได ้จากแบบจำลองท ี่ถ ูกด ัดแปลง ในแค ่ละช ่วงการข ับข ี่
ตาม ม อ ก .1280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e F ue l C onsum p tion

( % ) M A X  (% ) M IN  (% ) M e an  o f  E r r o r  (% ) W e ig h t o f  E r r o r  (% )

23 23.1 dec35 -10 kph 2.03 0 .000 0 .0 ๓ 0 000 0 .๓

23 .2 tracse in t 0 .34 10 0 0 0 0 100.000 1 ๓ . 0 ๓ 159.95

24 24 declO -O kph 1.02 32.201 12.671 21.496 103.15

25 25 id le 2.37 34.780 - 1 ๓ . 0 ๓ -7.155 -80 .11

26 26.1 id le 1.61 18 575 10.807 12.284 93.33

26 .2 tracse in t 0 .08 44.338 44.338 44.338 17.73

27 27.1 incO -15 kph 0.34 64 .796 -7.725 26.748 42.78

27.2 tracse in t 0.08 -1 0 0 .0 ๓ - 1 ๓ . 0 ๓ -100 .000 -39 .99

28 28 chug 0.17 75.611 74.659 75.135 60.09

29 29.1 ia c l5 -3 5  kph 0.68 3 .022 -34.771 M .908 -15 .70

29.2 tracse in t 0.08 -100 .000 -100.000 - 1 ๓ . 0 ๓ -39 .99

30 30  chng 0.17 7 5 5 2 2 7 4 5 8 2 75.052 60 .02

31 31.1 in c35 -50  kph 0.59 4.707 -5 543 -1.041 -2 .91

31 .2  tracse in t 0.08 26 .492 26.492 26.492 10.59

32 32 chng 0.17 85 .159 -100.000 -7 .420 -5 .93

33 33.1 in c 5 0 -7 0 k p h 1.02 8.905 -8.154 1.147 5.50

33 .2  tracse in t 0 .08 - 1 ๓ . 0 ๓ - 1 ๓ . 0 ๓ - 1 ๓ 0 ๓ -39 .99

34 34.1 tracse in t 0.08 27.675 27.675 27.675 11.07

34.1 const 70  kph 4.15 9 .572 -2.059 2.845 55.74

35 35 dec70 -50 kph 0.68 0 .0 ๓ 0 .0 ๓ 0 .0 ๓ 0 .๓

36 36.1 tracse in t 0.08 -33 .038 -33.038 -33 .038 -13 .21

36 .2  const 5 0  kph 5.76 5.152 -1 2 5 0 6 -5.011 -1 3 6 2 4

37 37.1 in c 50 -70  kph 1.02 5.011 -4 .450 0 7 2 8 3.49

37 .2  tracse in t 0.08 - 1 ๓ . 0 ๓ - 1 ๓ . 0 ๓ -1 0 0 .0 ๓ -39 .99

38 38.1 tracse in t 0.08 37.573 37573 37.573 15.02

38 .2 const 50  kph 4.07 3.001 0.920 2.458 47.18

38.3 tracse in t 0.08 -5.596 -5.596 -5 .596 -Z 2 4

39 39 1 in c  7 0 - 1 ๓  kph 2.88 11.111 -9.202 2.629 35.74

39 .2  tracse in t 0 .08 -22 .683 -22.683 -2 2 6 8 3 -9 .07

40 40.1 tracse in t 0.08 -23 602 -23 .602 -23 602 -9 .44

40 .2  const 100 kph 2.46 2.832 -0 3 8 5 1 0 77 12.49

41 41 in c  100-120kph 1.69 10.770 -3.570 5.504 44.02

42 4 2 1  const 120 kph 0.76 13.149 7.937 10.597 38 .14

42 ,2  tracse in t 0.08 -24 .466 -24.466 -24 .466 -9 .78

43 43 dec L20-80kph 1236 0 .0 ๓ 0 .0 ๓ 0 000 0 .0 0

44 44  dec 80 -50kph 0.68 0 .0 ๓ 0 .0 ๓ 0 000 0 .๓

45 45.1 transe in t 0 .76 100 000 1 ๓ 0 ๓ 1 ๓ . 0 ๓ 359.89

45 .2  dec 50 -0kph 0.08 28.080 28.080 28 .080 11.23

46 46.1 tracse in t 0 .08 35.783 35.783 35.783 14.31

46 2  id le 1.61 24.845 10.807 16.524 125.54

100.00 100.00



225
ตารางที่ ฌ4 แสดง'ค ่าคลาดเคล ื่อนของการเก ิดคาร ์บอน1ใด อ อ ก ไช ด ้,ชอง1ครองยนต์'จากการประมาณค่า

รอง V.F.C.E. Model ก ับค ่าท ี่ประมาณ ได ้จากแบบจำลองท ี่ถ ูกค ัดแปลง ใน แต ่ละช ่วงการข ับ ร ี่
ตาม ม อ ก .!280-2538

O p e ra t io n 1 C o n d it io n W e ig h t o f  T im e C a rb o n d to x ld e

< % ) M A X  (% ) M IN  (% ) M e an  o f  E r r o r  (% ) W e ig h t o f  E r r o r  (% )

1 1 id le 3.73 18.778 -15 .662 -1 .432 1.98

2 2.1 incO -15 kph 1.27 73 .870 -3 0 2 8 9 11.106 -5.23

2.2 transeint 0.08 -100 .000 -100.000 -100 .000 3 .14

3 3.1 transe in t 2 .12 -100 .000 -100.000 -100 .000 78.45

3.2 0๐lis t 15 kph 0_59 5.410 -2 0 9 4 9 -1 .458 0 .32

4 4 d e c l5 -1 0 k p h 0.68 0.000 0 .000 0 .000 0 .0 0

5 5.1 dec lO -O kph 0.85 54.639 -6  776 2 0  605 -6 .47

5.2 transe in t 0.17 -100 .000 -100.000 -100 .000 6.28

6 6.1 transe in t 0 .42 -100 .000 -100.000 -100 .000 15.69

6 id le 6.69 36.323 -1 7  035 -0 1 3 7 0.34

7 7.1 incO -15 kph 1.53 77.869 -33 .372 25 .074 -1 4 1 6

7.2 transe in t 0.17 -100 .000 -100.000 -100 .000 6 2 8

8 8.1 transe in t 0.17 -100.000 -100 .000 -100 .000 6 2 8

8.2 chng 0.51 80.402 6 2 3 2 0 73 ,182 -13 .78

9 9 me 15-32 kph 1.69 12.265 -57 .517 -18 .029 1 1 3 2

10 10.1 transeint 0.51 -100 .000 -100.000 -100 .000 18.83

10.2 const32 kph 7.63 19.743 -31 .763 -2 .522 7.12

ท l l . l  dec32 -10 kph 2 4 6 0.000 0.000 0.000 0 .00

11.2 transeint 0.25 100.000 100.000 100.000 -9.41

12 I2 d e c l0 - 0 k p h 1.02 39 .226 -6.776 12.903 -4 .86

13 13.1 transeint 0 .34 -100.000 -100 .000 -100 .000 12.55

13.2 id le 6.78 28 .504 -15 .347 0.786 -1 .97

14 14.1 iccO -15 kph 1.44 74.025 -5 9 8 5 3 1 8 7 5 -17 .00

14.2 transeint 0.25 -100.000 -100.000 -300 .000 9.41

15 15.1 transeint 0.17 -100.000 -100.000 -100 .000 6.28

15.2 chng 0.51 79.180 59.896 7 0 7 2 1 -13 .32

16 16.1 in c l5 -3 5  kph 2 8 8 19.216 -40 .360 -1 2 7 3 5 13.59

16.2 transeint 0 .17 -100.000 -100.000 -100 .000 6.28

17 17.1 transeint 0.25 -100 .000 -100.000 -100 .000 9.41

17.2 chug 0.42 90.455 79.814 83 840 -13 .15

18 18.1 in c35 -5 0  kph 2 5 4 13.631 -21 .546 -2.177 2 0 5

18.2 transeint 0.17 -6 1 0 5 5 -31 .227 -46.141 2 .9 0

19 19.1 transeint 0.08 -51 .044 -51 .044 -51 .044 1.60

19.2 const50  kph 3 .90 20.681 -26.691 0 .997 -1 .44

19.3 transeint 0.08 100.000 100.000 100.000 -3 .14

20 20 dec50-35 kph 2 7 1 0 .000 0.000 0 .000 0 ,0 0

21 21.1 co«8t35 kp h 3 .90 44.141 4.737 19 408 -2 8 0 2

21 .2 transeint 0.51 -100 .000 -100 .000 -100 .000 18.83

22 22  chng 0.68 -100 .000 -100 .000 -100 .000 25 .10
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ตารางที่ ฌ4 (ต ่อ) แสดงค ่าคลาดเคล ึ๋อน‘พองการเก ิดคาร์บอนไดออกไซด์จอง!ครองยนต ์จากการประมาณค่า
‘พอง V.F.C.E. Model ก ับค ่าท ี่ประมาณ ได ้จากแบบจำลองท ี่ถ ูกด ัดแปลง ในแต ่ละช ่วงการข ับฃ ี่
ตาม ม อ ก .1280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e C a rb o n d io x id e

( % ) M A X ( % ) M IN  (% ) M e a n  o f  E r r o r  (% ) W e ig h t o f  E r r o r  (% )

23 23.1 d e c35 -1 0 kph Z 0 3 0  000 0.000 0.000 0.00

23 .2  transe in t 0.34 100.000 100.000 100.000 -12 .55

24 24 d e c io -o  kph 1.02 32.917 -1.121 14.658 -5 .5 2

25 25 .1 transe in t 0.51 -100 .000 -100  000 -100 .000 18.83

25 .2 id le 1.86 24.452 -8 .692 6.796 -4.69
26 26 .1 id le 1.61 8.008 -6 .776 -3 .453 2.06

26 .2  transe in t 0.08 17.401 17 401 17.401 -0 .5 5

Z1 27.1 transe in t 0.17 67.661 62.679 65 .170 -4 .09

27 .2  incO -15 kph 0.17 4,522 -2.493 1 0 1 4 -0 .06

27 .3 transe in t 0.08 -1 0 0 0 0 0 -100.000 -100 .000 3.14

28 28 chng 0.17 76.064 73.272 74.668 -4 .69

29 29.1 ÜK15-35 kph 0.68 -39 .448 -2 .357 -1 1 9 4 2 3.00

29 .2  transe in t 0.08 -100.000 -100 000 -1 0 0 0 0 0 3 .1 4

30 3 0  chng 0.17 75.006 74.356 74.681 -4 .69

31 31.1 in c35 -5 0  kph 0.59 11.934 -9.801 -0 .564 0 1 2

31 .2  transe in t 0.08 26.328 26.328 26.328 -0 .83

32 32  chng 0.17 86.868 -100  000 -6-566 0 4 1

33 33.1 in e 5 0 -7 0 k p h 1.02 12.020 -4 .602 3.617 -1 .36

33 .2  transe in t 0.08 -100 .000 -100  000 -10 0  000 3 .1 4

34 34.1 transe in t 0.08 29 .624 29.624 29 .624 -0 .93

34 .2  const 7 0  kph 4.15 3.255 -7.993 -3 .229 4.97

35 35 dec70 -50  kph 0.68 0.000 0 0 0 0 0 0 0 0 0.00

36 36 .1 const 5 0  kph 5.68 11.765 -1.365 3 3 4 7 -7 .0 4

36 .2  transe in t 0.17 -25 .806 -21 .767 -23 .787 1.49

37 37.1 me 50 -7 0  kph 1.02 8.860 -2 .786 3.014 -1 .13

37 .2  transe in t 0.08 -100.000 -1 0 0 0 0 0 -100  000 3 .1 4

38 38 .1 transe in t 0.08 4 5 7 4 5 45.745 45.745 -1 .44

38 .2  const 5 0  kph 4.15 -9.457 -3.571 -4 .432 6.81

39 39 in c 70 -100  kph 2.97 16 125 -25 .654 1.270 -1 .4 0

40 40 .1 transe in t 0.08 -27 .733 -27.733 -27 .733 0.87

40 .2  const 100 kph 2.46 2.879 -0.440 1.050 -0 .96

41 41 me 1 0 0 - l2 0 kp h 1.69 6 907 -7.049 0 6 8 9 -0 .43

42 42.1 ๐๐ทร1120 kph 0.76 ท . 668 7.152 9.612 -2 .71

42 .2  transe in t 0.08 -30 .430 -30.430 -30 .430 0.95

43 43 dee I2 0 -8 0 tp h 1.36 0 0 0 0 0.000 0 0 0 0 0.00

44 44  dec 80 -50kph 0.68 0.000 0.000 0.000 0.00

45 45.1 dec SO-Okph 0.76 100.000 100.000 100.000 -28 .24

45 .2  transe in t 0.08 -9 .648 -9 .648 -9 .648 0.30

46 46 id le 1.69 23.207 -19.813 1.806 -1 .13

100-00 100.00



2 27

ตารางที่ ฌร แสดงค ่าคลาดเคล ื่อน ,«องการเกดคาร ์บอนมอนนอกไซด ์ชองรถยนต ์จากการประมาณ ค่าของ
V.F.C.E. Model ก ับค ่าท ี่ประมาณ ได ้จากแบบจำลองท ี่ถ ูกด ัดแปลง ในแต ่ละช ่วงการข ับช ี่
ตาม มอก.1280-2538

O pe ra t io n C o n d it io n W e ig h t o f  T im e C a rbo nm onox ld c

( % ) M A X  (% ) M IN ' (% ) M e an  o f  E r r o r  (% ) W e ig h t o f E r r w  (% )

1 1 id le 3.73 90.849 53.733 75.446 19.15

2 2.1 transeint 0.25 -651.501 -197.435 -382.216 -6.62

2 incO-15 kph L10 91.852 -100.000 -17.569 -1.32

3 3.1 transpu t 2.12 -100.000 -100.000 -100.000 -14.42

3.2 const 15 kph 0.59 12.273 -3.323 1.059 0.04

4 4  dec 15-10 kph 0.68 0.000 0.000 0.000 0.00

ร 5.1 dec 10-0 kph 0.85 95.250 68162 81.681 4.71

5.2 transeint 0.17 -100.000 -100.000 -100.000 - L IS

6 6.1 transeint 0.42 -100.000 -100.000 -100.000 -2.88

6.2 id le 6.69 91.357 24.244 69.968 31.89

7 7.1 incO-15 kph L61 97.925 -103.786 11.677 1.28

7.2 tracse in t 0.08 -231.423 -231.423 -231.423 -1 3 4

8 8.1 transeint 0.17 -100.000 -100.000 -100.000 -1.15

8.2 chng 0.51 99.094 97.076 98.499 3.41

9 9.1 transeint 0.25 -87.208 -68.584 -76.323 -1.32

9.2 in c  15-32 kph 1.44 12.967 -36.864 -10.419 -1.02

10 10.1 transeint 0.51 -100.000 -100.000 -100 000 -3.46

10.2 const32 kph 7.63 17.037 -17.982 -1.632 -0.85

11 11.1 dec32-10 kph 2.46 0.000 0.000 0.000 0.00

11.2 transeint 0.25 100.000 100.000 100.000 17 3

12 12.1 transeint 0.17 0.643 0.643 0.643 0.01

12.2 d e c io -fl kph 0.85 90.908 68.162 83.110 4 8 0

13 13.1 transeint 0.34 -100.000 -100.000 -100.000 -2.31

13 id le 6.78 91.168 53 733 77 624 35.83

14 14 incO-15 kph 1.69 95.824 -100.000 11.024 1.27

15 15.1 transeint 0.17 -100.000 -100.000 -100 000 -1.15

15.2 chng 0.51 99 038 96.754 9 8 1 0 7 3 40

16 16.1 in c l5 -3 5  kph 2.88 27.487 -70.185 -10.314 -2.02

16.2 transeint 0.17 -100 000 -100.000 -100.000 -1.15

17 17.1 transeint G-25 -100.000 -100.000 -100.000 -1.73

17.2 chng 0.42 99.416 99139 99 279 2 8 6

18 18 inc35-50 kph 2.71 21.466 -25.419 5.106 0 9 4

19 19.1 const50 kph 3.98 11037 -35.407 < 1 2 6 -L 1 2

19.2 transeint 0.08 100.000 100.000 100.000 0 5 8

20 20 dec50-35 kph 2.71 0.000 0.000 0.000 0.00

21 2 L 1  const35 kph 3.90 78.949 52.169 56.051 14.88

2 L 2  transeint 0.51 -100.000 -100.000 -100 000 -3.46
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ตารางที่ ฌร (ต ่อ) แสดงค ่าคลาดเคส ์อนของการเก ิดคาร ์บอนมอนนอกไชต ์ของรถยนต ์จากการประมาณ ค ่าจอง
V.F.C.E. Model ก ันค ่าท ี่ประมาณ ได ้จากแบนจำลองท ี่ถ ูกด ัดแปลง ในแต ่ละช ่วงการข ันข ี่
ตาม มอก.1280-2538

O pe ra t io n C o n d it io n W e ig h t o f  T im e C a rbonm onox ide

( % ) M A X  (% ) M IN  (% ) M e an  o f  E r r o r  (% ) W e ig h t « f  E r r o r  (%)
22 22 chug 0.68 -100.000 -100.000 -100.000 -4.62
23 23.1 dec35-10 kph 2.03 0.000 0.000 0.000 0.00

23.2 tra il seint 0.34 100.000 100.000 100.000 2.31

24 24 declO-O kph 1.02 87.564 53.733 78.467 5.43

25 25.1 transemt 0.51 -100.000 -100.000 -100.000 -3.46

25.2 id le 1.86 90.921 28.123 66.631 84 6

26 26 id le 1.69 91.694 53.733 70.878 8 1 8

27 27 incO-15 kph 0.42 96.632 -100.000 0.677 0 0 2

28 28 chug 0.17 98911 98.604 98.757 1.14

29 29.1 in c 15-35 kph 0.68 9.010 -19.742 -1.179 ง 05

29.2 transemt 0.08 -100.000 -100.000 -100.000 ง 58

30 30 chug 0.17 98.674 98.529 98 601 1 14

31 31 inc35-50 kph 0.68 24.937 -1.680 10.085 0 4 7

32 32 chug 0.17 99.381 -100 000 ง . 310 0 0 0

33 33.1 mc5Q-70 kph 1.02 11.850 -18.282 0.018 0 0 0

33.2 trac seint 0.08 -100.000 -100.000 -100 000 ง . 58

34 34.1 tran seint 0.08 30.887 30.887 30.887 0.18

34.2 const 70 kph 4.15 0.322 -14.729 -8.042 -2.27

35 35 dec70-50 kph 0.68 0.000 0.000 0.000 0 0 0

36 36.1 tran seint 0.08 -47.701 -47.701 -47.701 ง 28

36.2 const 50 kph 5.76 5.926 -26.119 -18.395 -7.22

37 37.1 inc 50-70 kph 1.02 12.067 -12.431 ง . 506 ง 04

37.2 transemt 0.08 -100.000 -100.000 -100 000 ง . 58

38 38.1 tracseint 0.08 21 064 21064 21 064 0.12

38.2 const 50 kph 4.07 -9.845 -8.640 -9.030 -2.50

38.3 transemt 0.08 3.733 3.733 3.733 0.02

39 39 inc 70-100 kph 2.97 20 096 -15.201 5.161 1.04

40 40.1 transemt 0.08 -16.460 -16.460 -16.460 ง 09

40.2 const 100 kph 2.37 -4.035 -2.594 -3.153 ง . 51

40.3 transemt 0.08 -0.289 ง . 289 ง .  289 0 0 0

41 41 inc 100-120kph 1.69 26.381 -15.120 7.164 0 8 3

42 42.1 const 120 kph 0.76 9.507 6.297 8 J 12 0 4 3

42.2 tracseint 0.08 -10.891 -10.891 -10.891 ง  06

43 43 dec 120-80kph 1.36 0.000 0.000 0.000 0 0 0

44 44 dec 80-50kph 0.68 0.000 0.000 0.000 0 0 0

45 45 dec 50-0kph 0.85 100.000 89495 98 950 5.71

46 46 id le 1.69 90394 59.594 78.603 9.07

100.00 100.00
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ตารางที่ ฌ6 แสดงค ่าคลาดเคล ึ๋อนของการเก ัดไฮโดรคาร ์บอนของรถยนต ์จากการประมาณ ค ่าของ
V.F.C.E. Model ก ับค ่าท ี่ประมาณ ได ้จากแบบจำลองท ี่ถ ูกด ัดแปลง ในแต ่ละช ่วงการข ับข
ตาม ม อ ก .!280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e H yd ro c a rb o n

(■ /.) M A X  (% ) M IN  (% ) M e an  o f  E r r o r  (% ) W e ig h t o f  E r r o r  (% )

1 1 id le 3.73 90 .630 -86 .100 -9 .042 -204  96

2 2.1 ineO-25 kph 1.27 52.241 -24.485 5 6 7 7 43.87

2.2 transe in t 0.08 -100 .000 - 1 ๓ 0 ๓ - 1 ๓ . 0 ๓ -51 .52

3 3.1 transe in t 2 .12 -100 .000 -100.000 -100 .000 -1287.95

3.2 const 15 kph 0.59 59 .995 0 0 ๓ 16.815 60.64

4 4 d e c l5 -1 0 k p h 0.68 0 .000 0.000 0 0 ๓ 0 .๓

5 5.1 declO -O  kph 0.85 92  566 -6 2 9 7 0 31 .772 163.69

5.2 transe in t 0.17 -100 .000 -100.000 - 1 ๓ . 0 ๓ -103 04

6 6 id le 7.12 91 442 - 1 ๓  0 ๓ -1 2 7 3 7 -551 19

7 7.1 incO-15 kph 1.53 66.796 -17 .112 29.776 276 .12

7.2 transe in t 0 .17 -100 .000 -100  000 - 1 ๓ 0 ๓ -103 .04

8 8.1 transe in t 0 .17 -100 .000 -100.000 -100 .000 -103 0 4

8.2 d in g 0.51 93 .268 8 2 3 9 8 89.248 275.87

9 9 in c l5 -3 2  kph 1.69 27.491 -2 2 6 2 5 4.312 44.43

10 10.1 transeint 0 6 1 -100 .000 - 1 ๓ ๓ 0 -1 0 0 .0 ๓ -309  11

10.2 transeint 0 .17 23 .562 16.078 19.820 20 .42

10.3 const32 kph 7.46 6 .758 -3 .394 -0.183 -8 3 1

31 11.1 d e c 3 2 - l0  kpb 2.46 0.000 0 0 ๓ 0 0 ๓ 0 .๓

11.2 transeint 0 .25 100.000 100.000 100.000 154.55

12 1 2 d e c l0 -0 k p h 1.02 88.163 -6 2 9 7 0 41 .442 256 .20

13 13.1 transeint 0 .34 -100 .000 - 1 ๓ 0 ๓ - 1 ๓ 0 ๓ -206 .07

13 id le 6 .78 9 0 1 1 5 -62 .970 7.022 289.41

14 14.1 incO-15 kph 1.44 71 .460 -9 .720 29 417 257.64

14.2 transeint 0 .25 -100 .000 - 1 ๓  0 ๓ - 1 ๓ 0 ๓ -1 5 4 5 5

15 15.1 transeint 0 .17 -100 .000 - 1 ๓ 0 ๓ - 1 ๓ 0 ๓ -103 04

15.2 chng 0.51 93.658 8 2 3 2 9 9 1 5 1 2 282.87

16 16.1 in c l5 -3 5  kph 2.88 20 .270 -19.651 2.087 36.56

16.2 transeint 0.17 -100 .000 - 1 ๓ 0 ๓ - 1 ๓ 0 ๓ -103 04

17 17.1 transeint 0.25 -1 ๓ .0 0 0 -100.000 - 1 ๓ 0 ๓ -154.55

17.2 chng 0.42 92 .436 84.448 90 .134 2 3 2 1 8

18 18.1 เทc35 -5 0  kph 2.63 19 701 -3  2 034 -2 .052 -32 .78

18.2 transeint 0.08 -71 .831 -7 1 8 3 1 -71.831 -37 .01

19 19.1 const50  kph 3.98 29 701 -8 .194 9 0 8 7 220.02

19.2 transeint 0 .08 100 000 100.000 1 ๓ . 0 ๓ 51-52

20 20 dec50-35 kph Z 7 l 0 .0 ๓ 0 .0 ๓ 0 0 ๓ 0 .๓

21 21.1 transeint 0 .25 -100 .000 - 1 ๓ 0 ๓ -10 0  000 -1 5 4 5 5

21 .2 coc&t35 kph 3 .9 0 39 791 8.862 17 .660 4 1 8 3 1

21.3 transeint 0 .25 - 1 ๓ . 0 ๓ - 1 ๓ ๓ 0 - 1 ๓ 0 ๓ -154.55



230

ตารางที่ ฌ6 (ต ่อ) แสดงค ่าคลาดเคล ื่อนของการเก ิดไฮโดรคาร ์บอนของรถยนต ์จากการประมาณ ค ่าของ
V .F.C .R  Model ก ับค ่าท ี่ประมาณ ใด ัจากแบบจำลองท ี่ถ ูกด ัดแปลง ในแต ่ละช ่วงการข ับข ี่
ตาม ม อ ก .!280-2538

O p e ra t io n C o n d it io n W e ig h t o f  T im e H yd ro c a rb o n

< % ) M A X  (% ) M IN  (% ) M e a n  o f  E r r o r  (% ) W e ig h t o f  E r r o r  (% )

22 22 chng 0.68 -100 .000 -100  000 - 1 ๓ .๓ 0 -412.14

23 23.1 dec35 -10 kph 2.03 0.000 0.000 0.000 0.00

23.2 transeint 0 .34 100.000 1 ๓ .0 0 0 1 ๓ . 0 ๓ 206.07

24 24.1 transeint 0.08 -0 .500 -0 .500 -0 .500 -0 .26

24 .2 declO -O  kph 0.93 85.724 24.118 59 .530 337.36

25 25 id le 2.37 82.475 -10 0  000 4.419 63 .74

26 26.1 id le 1.61 27.322 -62 .970 -34.643 -339 10

26 .2 transeint 0.08 88 .780 88.780 88.780 45.74

27 27.1 incO -15 kph 0.34 62 .017 5.396 29 712 61.23

27.2 transeint 0.08 -100 .000 -100.000 - 1 ๓ 0 ๓ -51 .52

28 28 chug 0.17 93.279 81 .424 87.352 9 0 .๓

29 29.1 if lc !5 -3 5  kph 0.59 4.489 -6.686 1 249 4.50

29.2 transeint 0.17 -100 .000 -51.393 -75 .696 -77 .99

30 30 chug 0.17 92 .754 83.710 88.232 90.91

31 31.1 in c35 -5 0  kph 0.59 16.338 -8.423 0.425 1.53

31.2 transeint 0.08 31 .034 31 .034 31.034 15.99

32 32 chug 0.17 92 .763 -100 000 -3 .619 -3 .73

33 33.1 ic c50 -7 0  kph 1.02 11 481 -10 .427 2.538 15.69

33 .2 transeint 0.08 -100 .000 -100 000 -1 0 0 .0 ๓ -51 .52

34 34.1 transeint 0.08 47 828 47.828 47 .828 24.64

34 .2 const 70  kph 4.15 14.672 -2 9 4 6 3.753 94.75

35 35 dec70-50 kph 0.68 0.000 0.000 0 0 ๓ 0 0 0

36 36 const 50  kph 5.85 8.120 -9 .214 -1.405 ^19.95

37 37.1 in o  50 -70  kph 1.02 8.691 -3.030 4 0 1 9 24.85

37 .2 transeint 0.08 -100 .000 - 1 ๓ 0 0 0 - 1 ๓ 0 ๓ -51 52

38 38.1 transeint 0.08 41.914 41 .914 41 914 21.59

38 .2 const 50  kph 4.07 3.575 0.817 2.945 72.83

38.3 transeint 0.08 -10 .345 -1 0 3 4 5 -10.345 -5 .33

39 in c  7 0 -100  kph 2.97 16 431 -1 3 7 9 5 4 0 1 9 72.47

40 40.1 transeint 0.08 -20.781 -20.781 -20.781 -10.71

40.2 const 100 kph 2.37 -6 .650 -4 .716 -5.485 -79 .12

40.3 transeint 0.08 -11 .184 -11 184 -11.184 -5 .76

41 41 in c  1 0 04  20 kph 1.69 -29 .122 -3 .604 -13 .786 -142 05

42 42 c o n s t l2 0  kph 0.85 2.225 -4.662 -2 .632 -13 56

43 43 dec 120-80kph 1.36 0.000 0 .0 ๓ 0 ๓ 0 0.00

44 44 dec 80 -50kph 0.68 0.000 0 ๓ 0 0  000 0 ๓

45 45.1 deo 50 -0kph 0.76 100.000 100.000 100.000 463.66

45.2 transeint 0 .08 6 4 5 2 8 64.528 64.528 33.24

46 46 id le 1.69 80.145 -62 .970 18.561 191.25

100.00 -100.00
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