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. Brake Torque '

6.1.1 Brake Torque
Brake Torque OEM TOYOTA 4A-FE
Torque

(aerodynamics)
51 Brake Torque
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Brake Torque
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Increased Brake Torque, % = " X100 (6.1)
( Brake Torque)B'
(Brake Torque)taoeaitd=  Brake Torque GE05, GE10, GE15,

GMO05, GM 10, GM 15
(Brake Torque)® = Brake Torque G100 (
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G100 63 65



Increased Specific Emission, % =

(Specific Emission)" 10&d="Specific Emission
GE 15, GM05, GM 10, GM 15

(Specific Emission)™ = Specific Emission

80.00% -|
60.00%
40.00%
5 20.00%
A 0.00%
1§ -20.00%
-40.00%
-60.00%
-80.00%

1000

6.3

OEM TOYOTA 4A-FE

G100

G100
GE15
1700 rev/imin
Specific CO
MTBE
Ethanol

e AN ific Emission)”
( Specific Em|33|on)I V= (Spectic EMSSOY - 100

( Specific Emission)._

)
i ; - X
IEWI/Wa !'Vo/\()'l AN
~" A\ /-JL
/ ‘A
v
V ; "
1500 2000 2500 3000 3500
Engine Speed (rev/min)
Specific CO

Ethanol
1700 rev/min, 2400 - 3000 rev/min

Specific CO

G100

GEO5,

G100

10

(6.3)

GE10,

- GE0S
- GE10 1

- GE15 |

4000

- -GMO5 ;
- -GM10:

GE05, GE10, GE15, GMO05, GM10, GM15

GE05

: G100

MTBE

Specific CO
Specific CO

Specific CO
4000 rev/min

MTBE
1700, 2400
G100

3700 rev/min

MTBE

GE10



35.00%

71

¢? 30.00% 1 X
| y \ - -4- - GEO5
P*25.00% * y TE )
£o2000% ¢ ! * X =" R
J- 1500% 1 X X - D
| 10.00% | . —0 - -GM5
1 500% A ALy A - A--GMI0
2"‘.“"" crh * — O - -p-
0.00% | 0 'n g- GMI5
-5.00%
1000 1500 2000 2500 - 3000 3500 4000
Engine Speed (rev/imin)

6.4 Specific CO,

OEM TOYOTA 4A-FE GEO5, GE10, GE15, GM05, GM10, GM15

G100

6.4
Specific CO,
Specific CO, G100 GM05  Specific CO,

G100 2000 2400 rev/min

Ethanol Specific CO, MTBE



72

100.00% -

»
g 80.00% ] f—~;§—\— S e 4 - GE 1
S T RN e X GEU
%‘_ 40.00% —F— \ ey ','x _ll_ - GEL5 -
S 20.00% J——Q ;\? 8¢ e S |
S A AN X Y go-w—q % 0 -GMEI
5 1T, - 3—r“\\g_~ _,_’_§_ il :__A‘\ - A --GMIO]
2 2000% —4—-——————‘%\;-{:,—.4»—-— -—j"; - - GML5:
-40.00%
1000 1500 2000 2500 3000 B0 4000
Engine Speed (rev/min)
6.5 Specific HC
OEM TOYOTA 4A-FE ' GEO05, GE10, GE15?GMO05, GM10, GM15
G 100
6.5 Specific HC
G100 1300 - 2000 rev/min
Ethanol MTBE Specific HC
G100 Ethanol Specific HC
MTBE 2400 - 3000 rev/min GEO5, GM10
GM15 Specific HC : G100 GE10, GE15
GMO05 Specific HC G100 3400 - 4000 rev/min
Ethanol Specific HC G100
4000 rev/imin ' GE05  Specific HC G100
MTBE Specific HC G100
4000 rev/min GMO05, GM10 GM15 Specific HC G100
Ethanol Specific HC

MTBE 2400-3000 rev/min -, GE05 Specific HC



6.2 1

6.2.1

Brake Torque
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6.2.2
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Engine Speed  MAP

rev/min
1300
1700
2000
2400
2700
3000
3400
3700
4000

(inch Ho)
9.9
102
110
12.0
130
137
149
159
165

2000 rev/rain

6.1

G100
0.0162
0.0285
0.0134
0.0590
0.0458
0.0143
0.0167
0.0624
0.0315

GM05

GEOS
0.0183
0.0179
0.0272
0.0248
0.0361
0.0350
0.0170
0.0431
0.0330

GM10

GE10
0.0573
0.0147
0.0148
0.0345
0.0308
0.0290
0.0290
0.0378
0.0499

GE15
0.0198
0.0180
0.0264
0.0345
0.0673
0.0290
0.0395
0.0544
0.0349

6.1

GMO05
0.0065
0.0081
0.0173
0.0274
0.0187
0.0251
0.0575
0.0477
0.0264
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GM10
0.0037
0.0064
0.0268
0.0351
0.0274
0.0405
0.0408
0.0581
0.0508

2000 rev/min

GM15
0.0154
0.0265
0.0302
0.0392
0.0306
0.0288
0.0473
0.0292
0.0528



GMO05 GM10

2000 rev/min

G100

G100

1300 - 3000 rev/min

MTBE

MTBE

Specific Emissions

Specific CO, Specific CO,, Specific HC

G100
2400 -2700 3700 rev/min
G100
Ethanol
Ethanol
3400 - 4000 revimin Ethanol
MTBE
Ethanol
MTBE
6.2.3
5.10 512

Specific Emissions

1

Specific Emissions

Specific CO, Specific CO,, Specific HC

7

6.2 6.4
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6.23.1 Specific CO
Specific CO 7
6.2
6.2 Specific CO
7

Engine Speed  MAP Specific CO
(rev/min) ~ (inchHg) G100  GEO5  GE10  GE15 GMO5 GM10  GM15
1300 9.9 -2.69 -4.73 -186  -1137 576 175 -16.60
1700 10.2 -2.97 580 601 1113 710 -754  -14.18
2000 110 541 -4.11 6.72  -1269 637 649  -14.89
2400 120 -3.83 299 566 -1035 175 289 -1122
2100 130 -5.35 430 -39 92 330 432 1634
3000 137 497 -390 507 -1026 652  -460  -13.65
3400 149 227  -33 400  -1518  -284 691  -15.59
3700 159 -2.16 419 350 1425 520 454 -10.19
4000 165 286 294 33 1473 242 288 -1.44

TOYOTA 4A-FE
7 6.2
Specific CO
Specific CO
Specific CO Specific CO

G100
Specific CO G100



Ethanol
Specific CO
2400 -
Ethanol
6.2.3.2
Specific CO,
6.3
6.3
Engine Speed MAP
(rev/min)  (inch Hg)
1300 9.9
1700 10.2
2000 11.0
2400 120
2100 13.0
3000 137
3400 149
3700 15.9
4000 16.5

Ethanol
4000 rev/min Ethanol
MTBE
Specific CO
MTBE
Specific CO,
]
Specific COj
G100  GEO5  GE10  GE15
4436 -6313 5503  -92.90
2014 4294 -3427 8511
-19.06  -56.72  -2414 5191
5711 -2168  -21.78  -55.92
3246 -2946  -26.17 5592
-49.18  -31.38 2010 -4149
1112 -2000 -3833  -57.73
4755 2758 2301 -77.48
-16.76  -2511  -5124 5172

1300 -

2000 rev/min

MTBE
7
Specific CO,

GM05  GM10
-20.80  -39.60
-36.69  -58.47
2115  -44.66
2999  -26.37
2985  -68.55
2940  -56.74
5086 -79.11
36,75 -44.49
5172 4535

17

MTBE

GM15
-40.73
-15.75
-95.48
-55.86
-64.94
-22.05
-41.33
-35.22
-58.70



2400 - 3000

Ethanol

Specific CO,

Ethanol

6.233

Specific HC
6.4

G100

78

TOYOTA 4A-FE

I 6.3

Specific CO:

Specific CO,

G100

3700 rev/min

Specific CO,

2000 - 4000 rev/min

MTBE

MTBE
Specific CO,

Specific CO:
Specific CO: Specific CO:

G100

G100

1300 - 1700 rev/min

MTBE
Ethanol
MTBE
Ethanol
Specific HC
vt M0l 1
7
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6.4 Specific HC
7

Engine Speed MAP Specific HC

(revimin) (inch Hg) G100  GEO5  GEI0  GE15 GM05 GM10  GMI5
1300 99  -0.00280 -0.00220 -0.00270 -0.00350 -0.00220 -0.00240 -0.00350
1700 102 -0.00370 -0.00390 -0.00300 -0.00330 -0.00100 -0.00190 -0.00210
2000 110 -0.00420 -0.00130 0.00260 -0.00170 -0.00110 -0.00190 -0.00350
2400 1220 -0.00320 -0.00200 -0.00160 -0.00130 -0.00120 -0.00130 -0.00400
2700 130 -0.00130 -0.00120 -0.00134 -0.00120 -0.00220 -0.00240 -0.00240
3000 137 -0.00225 -0.00230 -0.00130 -0.00100 -0.00320 -0.00270 -0.00370
3400 149 -0.00290 -0.00110 -0.00240 -0.00230 -0.00220 -0.00170 -0.00250
3700 159 -0.00200 -0.00180 -0.00112 -0.00320 -0.00120 -0.00120 -0.00310
4000 165  -0.00190 -0.00100 -0.00150 -0.00120 -0.00180 -0.00290 -0.00250

TOYOTA 4A-FE
7 6.4
Specific HC
Specific HC
Specific HC Specific HC

G100
Specific HC . G100
2700 - 3000 revimin MTBE
G100 MTBE

Specific HC G100
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1300-2000 rev/min

Ethanol MTBE
Ethanol Specific HC
MTBE
2400 - 4000 rev/min Ethanol
MTBE
Ethanol Specific HC
MTBE
6.3 Normalized Peak Oxygen

OEM TOYOTA 4A-FE
TOYOTA 4A-FE

]
CORONA

66 () ()

OEM TOYOTA
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Normalized Peak Oxygen
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NORMALIZED PEAK OXYGEN CONTENT ON
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COMPARISON EFFICIENCY BETWEEN NORMALIZED PEAK OXYGEN ENGINE
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COMPARISON EFFICIENCY BETWEEN NORMALIZED PEAK OXYGEN ENGINE
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COMPARISON EFFICIENCY BETWEEN NORMALIZED PEAK OXYGEN ENGINE
AND OEM TOYQOTA 4A-FE ENGINE : FUEL GMO05
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