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Spark Arrester Test Procedure for Large Size Engines

RATIONALE

The procedures described by this standard are still sufficient for testing, and there is no need for revision.
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3: Procedure
3.1 Apparatus

3.1.1 CoLD TeEsT—The apparatus shall consist of a suitable blower, air plenum, airflow metering instruments, spark
arrester carbon injector device, and a positive trap for collecting the particles. Figure 1 depicts a multi-inlet
device. A similar apparatus may be used to test single inlet devices. The apparatus shall be operated to its
maximum flow rating as defined in 3.5.1 and determined from Tables 1 and 2 to determine its capability. If
the apparatus cannot attain the desired flow level, the data is acceptable, but additional tests at any required
higher flows must be obtained on appropriate equipment such as on the actual engine application.

3.1.2 HOT TESTTheapparattsisidentica—except-that theengireexhaust-systemts—ststituteq for the blower.

3.2 Test Carbon—All test carbon used shall conform with the provisions of SAE J997. Exceptaq allowed by 3.5.2,
each test floyv point shall be run using both fine and coarse test carbon.

Total test cafbon injected, per Figure 1, shall be 100 g per engine cylinder. Sihgl€ inlet deyices shall have a
minimum of #00 g of carbon injected.

3.3 Back Pressyure—Back pressure shall be measured during each run at‘each flow, at the iplet of or in each
manifold leg| during both hot and cold tests. A static pressure prate, such as illustrated in |[Figure 1, shall be
used.

3.4 Injection Rate—Test carbon shall be injected into the inlet or€ach manifold leg as applicable for all flow rates
tested at a upiform rate during a period of 15 min £ 5 min:

3.5 Flow Range|

3.5.1 CoLb TEST—The arrester shall be checkedfor effectiveness and back pressure at not legs than five points
between 3D and 100% of the rated flow of\the arrester. Rated flow is defined as the calculgted flow range for
the maximum engine size applicationsas determined per Tables 1 and 2 or stated by the engine
manufactufer. Note that maximum engine size application will be limited by maximum allowable back
pressure reéquirements. One pointishall be at 100% of rated flow, the remaining points shall be approximately
evenly spgced relative to flow(with the lowest point at approximately 30% of rated flow.

3.52 Hot TeEsTH+The arrester-shall be checked for effectiveness and back pressure at all phumbered throttle
positions. |Where eight or more numbered throttle positions are involved, alternating carpon size (fine and
coarse) may be used-in lieu of testing each throttle position with both carbon sizes. Low effectiveness at any
setting with onecarbon size warrants further test with the other carbon size.

and carbon size) obtain the following data-

a. Weight of carbon injected, gram, to an accuracy of 0.1 g
b. Weight of carbon retained in the trap, gram, to an accuracy of 0.1 g

NOTE—Contents of stack trap should be sieved lightly on No. 30 (600 um) USA Standard Sieve
before calculating effectiveness. Test carbon particles reduced in size so they will pass a
No. 30 (600 um) USA Standard Sieve are considered to be destroyed and, therefore, are
discarded.
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TABLE 1—EXHAUST FLOW IN LITERS PER SECOND AT THE MAXIMUM RATINGS") FOR
4-CYCLE DIESEL ENGINES(?

Engine Rev Rev Rev Rev Rev Rev Rev Rev Rev Rev Rev Rev rpm{¥
Displacement  Per Per Per Per Per Per Per Per Per Per Per Per  Differential
(in%)@ Min Min Min Min Min Min Min Min Min Min Min Min
800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
1 0 1 1 1 1 1 1 1 1 1 2 2 0
2 1 1 1 2 2 2 2 2 3 3 3 3 0
3 1 2 2 2 3 3 3 4 4 4 5 5 0
4 2 2 3 3 4 4 4 5 5 6 6 7 0
5 2 3 3 4 4 5 6 6 7 7 8 8 1
6 3 4 5 5 a i i 2 9 9 10 1
7 4 5 5 6 7 8 9 9 10 11 12 1
8 4 4 5 6 7 8 9 10 11 12 13 3 1
9 4 5 6 7 8 9 10 11 12 13 14 15 1
10 4 6 7 8 9 10 11 12 13 15 16 17 1
20 11 13 16 18 20 22 25 27 29 N 34 2
30 3 17 20 24 27 30 34 37 40 44 47 51 3
40 8 22 27 31 36 40 45 49 54 58 63 67 4
50 22 28 34 39 45 51 56 62 67 73 79 84 6
60 37 34 40 47 54 61 67 74 81 88 94 101 7
70 1 39 47 55 63 71 79 87 94 102 110 118] 8
80 6 45 54 63 72 81 90 99 108 117 126 135 9
90 40 51 61 71 81 91 101 141 121 131 142 152 10
100 45 56 67 79 90 101 112 124 135 146 157 169 11
200 0 112 135 157 180 202 225 247 270 292 314 337 22
300 35 168 202 236 270 303 337 371 404 438 472 506 34
400 80 225 270 315 360 404 449 494 539 584 629 674 45
500 224 281 337 393 449 505 562 618 674 732 786 843 56
600 269 337 405 472 539 606 674 742 809 876 944 101(1 67
700 14 393 472 550 629 708 786 865 944 1023 1101 118p 79
800 59 449 540 629 9 809 899 989 1079 1169 1258 134B 90
900 404 506 607 708 809 910 1011 1113 1213 1315 1415 151 101
1000 449 562 674 786 899 1011 1124 1236 1348 1461 1573 168p 112
1. Volumetric|effectiveness 80%; exhaust temperatures 900 °F.
2. For 2-cycldg engines, multiply value by 3; for 2-cycle supercharged engines, multiply value by 4; for 4-cycle supgrcharged
engines, multiply value by 1.25.
3. 1em®=
4. The "rpm tothe near-
est whole npmber.
GENERAL: low figure for

an identical engine but with 500 in® displacement. The same rule applies to rpm. Therefore, a flow rate can be calculated of

a 3000 maximum rpm engine by doubling the flow value of an identical engine but with 1500 maximum rpm.

The chart may also be used like an interest table. |fthe engine has a cubic inch displacement of 438 at 2600 rpm, select
readings from 400, 30, and 8 at 2600 rpm. The sum of these is the flow rate. When rpm falls between columns, that is, 1600
to 1800, 1800 to 2000, etc., take the next highest rpm column. To be more exact, interpolate by using the "rpm Differential"

value.

EXAMPLE: A 4-cycle diesel engine has a total displacement of 633 in3. If its maximum rpm is 2600, what is the maximum

exhaust flow?

SOLUTION: 600 in3 displacement at 2600 rpm = 876; 30 = 44; and 3 = 4; sum = 924.
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TABLE 2—EXHAUST FLOW IN CUBIC FEET PER MINUTE AT MAXIMUM RATINGS) FOR

4-CYCLE DIESEL ENGINES(?

Rev Rev Rev Rev Rev Rev Rev Rev Rev Rev Rev Rev
Engine Per Per Per Per Per Per Per Per Per Per Per Per
Displacement Min Min Min Min Min Min Min Min Min Min Min Min rpm
(in®)® 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 Dpifferential
10 0.1 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0
20 0.3 0.3 0.4 0.5 0.5 0.6 0.6 0.7 0.8 0.8 0.9 1.0 0.1
30 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11 12 1.3 1.4 1.5 0.1
40 0.5 0.6 0.8 0.9 1.0 1.2 1.3 1.4 1.6 1.7 1.8 1.9 0.1
50 0.6 0.8 1.0 11 1.3 1.5 1.6 1.8 1.9 21 2.3 2.4 0.2
60 -5 +-6 +2 4 +6 +5 2-6 22 24 26 25 =all 0.2
70 0.9 1.1 1.4 1.6 1.8 2.0 23 25 2.7 3.0 32 3 0.2
80 1.0 1.3 1.6 1.8 21 23 26 29 3.1 3.4 3.6 3P 0.3
90 1.2 1.5 1.7 2.0 23 26 29 3.2 3.5 3.8 4.1 4.4 0.3
100 1.3 1.6 1.9 22 2.6 2.9 3.2 35 3.9 42 4.5 48 0.3
200 2.6 3.2 3.9 45 5.2 5.8 6.5 71 7.8 8.4 9.1 9y 0.7
300 3.8 4.8 5.8 6.8 7.8 8.8 9.8 10.8 11.8 12.8 13.8 1418 1.0
400 5.2 6.5 7.8 9.1 10.4 11.7 13.0 14.3 15.6 16.9 18.2 1915 13
500 6.5 8.1 9.7 11.3 13.0 14.6 16.2 17.8 19.5 211 22.7 2413 16
600 7.8 9.7 11.7 13.6 15.5 17.4 19.3 21.3 8.1 25.0 26.9 28|8 2.0
700 9.0 11.3 13.6 15.9 18.1 20.4 22.7 259 27.3 29.5 31.9 342 23
800 10.3 13.0 15.6 18.2 20.7 23.3 259 285 3141 33.7 36.3 389 2.6
900 11.7 14.6 17.5 20.4 23.3 26.2 29.2 321 35.0 37.9 40.8 43|17 3.0
1000 12.9 16.2 19.4 22.7 26.0 29.3 326 35.9 39.2 425 458 491 3.3
2000 259 32.4 38.9 454 51.8 58.3 64:8 71.4 77.9 84.4 90.9 9714 6.5
3000 38.8 48.6 58.3 68.0 77.7 87.4 971 106.8 116.5 1262 1359 1436 9.7
4000 51.7 64.7 77.7 90.7 103.7 1167 129.7 1427 1557 168.7 1817 1947 13.0
5000 64.8 81.0 97.2 1134 129.6%\1459 1621 1784 1946 2108 227.0 2432 16.2
6000 77.6 97.1 116.6 136.1 1556~ 1751 1946 2141 2336 2531 2726 2931 19.5
7000 90.7 113.4 136.0 158.7 1814 2042 2269 2498 2725 2953 318.0 3448 227
8000 103.4 1294 1554 181.4 2074 2334 2594 2854 3114 3374 3634 3894 26.0
9000 116.1 145.4 1747 2040 2332 2625 291.8 3211 3504 379.7 409.0 43§43 29.3
10 000 129.3 161.9 194.3( 226.7 259.3 291.7 3243 3568 389.3 4218 4543 4848 325
20 000 P58.6 323.6 3886) 4536 5186 5836 6486 7136 7786 8436 9086 9736 65.0
1. Volumetric gffectiveness 80%:~exhaust temperatures 482 °C.
2. For 2-cycle engines, multiply value by 3; for 2-cycle supercharged engines, multiply value by 4; for 4-cycle supelfcharged
engines, miiltiply value hy.2.
3. 1ind= 16.3% cm? (Aumber of cubic inches x 16.39 = cubic centimeters).
4. The "rpm Differential” column gives the difference between rpm columns for interpolation purposes. Entries arefto the near-
est tenth.

GENERAL: All chart values are proportional, so a flow can be calculated for a 1000 cm® engine by doubling the flow figure for
an identical engine but with 500 cm?® displacement. The same rule appliestorpm. Therefore, a flow rate can be calculated of

a 3000 maximum rpm engine by doubling the flow value of an identical engine but with 1500 maximum rpm.

The chart may also be used like an interest table. If the engine has a cubic inch displacement of 4380 at 2600 rpm, select
readings from 400, 30, and 8 at 2600 rpm. The sum of these is the flow rate. When rpm falls between columns, that is, 1600
to 1800, 1800 to 2000, etc., take the next highest rpm column. To be more exact, interpolate by using the "rpm Differential"

value.

EXAMPLE: A 4-cycle diesel engine has a total displacement of 6330 cm3. If its maximum rpm is 2600, what is the maximum
exhaust flow?

SOLUTION: 6000 cm3 displacement at 2600 rpm = 253.1; 300 = 12.8; and 30 = 1.3; sum = 267.2.
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