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Part Load Performance Characteristics according to Port Masking
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Abstract : To expand lean misfire limit and improve combustion stability, the effects of port masking were estimated
to secure basic data for applying the mechanism to SI engine instead of asymmetrical port and port throttling devises.
For this purpose, various shapes and ratios of masking plates were mounted between port and manifold. The masking
effects were evaluated by mixture response test under various load and speed conditions. The results showed that lean
misfire limits were expended and fast combustion was observed for all masking shapes and ratios, especially, the effect
of diagonal 1/4 masking was remarkable. In conclusion, the port masking method could be easily applied to engine
without redesign of port for improving part load performance.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of experimental engine

Engine type DOHC
NO. of cylinder 1
Stroke 4
Bore x Stroke (mm) 86 x 86
Compression ratio 10.5
Valve timing ‘ IVO/IVC/ EVO/EVC 9/47 34/10
/" ,/F
i f (
Diagonal Side Square

Fig. 2 Schematics of masking plates
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Table 2 Mixture response experimental conditions

Engine speed (rpm) Load (BMEP)
1500 1.5
1600 2.4
2000 2.0/4.0
2500 4.0
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Fig. 3 Fuel consumption as a function of Air-fuel ratio (1500
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Table 3 Effects of masking on LML and BSFC at 1500 rpm

1.5 bar BMEP
LML BSFC(g/kWh)
Ratio | Sh -2 | M

atio ape A Sto. LML-2 | Min.

(%) (%)

469 463

0 T 0 - B 6e | .0

453 453

Square | 23.0 3.0 499 (9.2) 9.2)

] 468 462

U4 | Side | 230 | 30 | 508 | oo | o)

] 457 455

Diagonal | 23.0 3.0 507 ©.9) | (103)

459 459

Square | 21.5 1.5 500 (8.2) (8.2)

] 460 460

1/3 Side 22.0 2.0 502 (8.4) (8.4)

] 457 455

Diagonal | 22.5 2.5 502 (9.0) 9.4)
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Square 20 0 500 (8.0) (82)
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12 | side | 205 | 05 | s | S| o

] 466 460

Diagonal | 20.5 0.5 502 (12) (8.4)
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Fig. 4 Fuel consumption as a function of Air-fuel ratio (1600
rpm / 2.4 bar BMEP)

Table 4 Effects of masking on LML and BSFC at 1600 rpm

2.4 bar BMEP
LML BSFC(zkWh)
Ratio Shape R S ML2 | Min.
(%) (%)
AN
Square | 23.0 | 3.5 | 39 (3;72) (13310)
14 | side | 235 | 40 | 38 (3;52) (3;52)
Diagonal | 23.0 | 3.5 | 390 (13052) (1352)
Square | 230 | 3.5 | 374 (37‘.‘5) (37‘.‘5)
S e e Ul I (3;11) (36§11)
Diagonal | 21.5 | 2.0 | 388 (3;;) (3;3)
12 Side | 215 | 2.0 | 385 (3;33) (3;33)
Diagonal | 205 | 1.0 | 385 (3;;) (3;33)
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Table 5 Effects of masking on LML and BSFC at 2000 rpm

2.0 bar BMEP
LML BSFC(zkWh)
Ratio |~ Shape o | g | EML2 | Min
(%) (%)
: S Ml (i(.)g) 69
Square | 225 | 2.5 | 434 (3;86) (1399%)
4 | side |225] 25 | 418 (36?3) (36?3)
Diagonal | 22.5 | 2.5 | 433 (38?18) (3;56)
Square | 22 | 2.0 | 429 (3;39) (39§§)
g I Ul B <3;16> (38?16)
Diagonal | 22 | 2.0 | 428 (39?38) (39?5)
e |||
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Fig. 6 Fuel consumption as a function of Air-fuel ratio (2000
rpm / 4.0 bar BMEP)
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Table 6 Effects of masking on LML and BSFC at 2000 rpm

4.0 bar BMEP
LML BSFC(g/kWh)
Rati Sh - i
atio ape A Sto. LML-2 | Min.
(%) (%)
280 280
0 - 22 - 312 (103) | (103)
284 281
Square 24 2.0 313 ©3) | (102)
. 285 283
1/4 Side 24 2.0 313 8.9) 9.6)
. 280 280
Diagonal | 24.5 | 2.5 313 10.5) | (10.5)
2717 277
Square 23 1.0 310 (10.6) | (10.6)
. 280 278
1/3 Side 23 1.0 310 ©7 |03
. 279 278
Diagonal | 23 1.0 313 109) | (11.2)
286 284
Square 20.5 1.5 310 1.7) (8.4)
. 281 281
172 Side 21 1.0 | 310 9.4) (9.4)
. 286 283
Diagonal | 20.5 | -1.5 | 310 7 8.7)
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Table 7 Effects of masking on LML and BSFC at 2500 rpm

4.0 bar BMEP
LML BSFC(g/kWh)
Rati Sh - i
atio ape A Sto. LML-2 | Min.
(%) (%)
407 405
0 - 20 - 431 (5.6) 6.0)
396 395
Square | 22.5 | 2.5 434 88) | (19.0)
. 393 393
1/4 Side 225 | 25 418 6.0) 6.0)
. 398 396
Diagonal | 22.5 | 2.5 433 ®.1) 8.5)
389 389
Square 22 2.0 429 ©93) ©93)
. 396 396
1/3 Side 22 2.0 431 ®.1) ®.1)
. 388 386
Diagonal | 22 2.0 428 ©93) ©.8)
399 397
Square 20 - 427 6.6) (7.0
. 398 398
1/2 Side 20 - 424 ©.1) ©1)
. 397 396
Diagonal | 20 - 426 658) (7.0)
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