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Engine Horsepower &
Exhaust Flow

Engine Data

The data shown in this section
is a collection of information
gathered by Donaldson from
various sources and should be

used for estimating.

For exact information, consult
your engine manufacturer.

Allis Chalmers
Case
Caterpillar
Continental Motors
Cummins
Detroit Diesel
Deutz

Ford

Hatz Diesel
Hino

Isuzu

Ilveco

John Deere
Kohler
Kubota

Lister
Lombardini
Mack
Mercedes-Benz
Mitsubishi
MTU of North America
Navistar
Nissan
Perkins
Renault
Same
Teledyne
Volkswagon
Volvo
Waukesha
White Eng
Yanmar
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Engine Exhaust Flow Rate Calculation

Exhaust flow rate may be calculated using the following formula. Exhaust tem-
perature and intake airflow rate must be determined to calculate the exhaust
flow rate. Exhaust temperature and manufacturers maximum backpressure
may be approximated using the chart below.

(Exhaust Temp. (°F) +460) X Intake Airflow — £ 1o ot Flow

CFM
540 ( )

Engine Maximum
Engine Type Temperature Backpressure
Diesel 2-Cycle Naturally Aspirated = 900°F 4"Hg
Diesel 2-Cycle Turbo = 750°F 3"Hg
Diesel 4-Cycle Naturally Aspirated = 1000°F 3"Hg
Diesel 4-Cycle Turbo = 900°%F 3"Hg
Gasoline (all types) = 1200°F 4"Hg

Note: If you are spec’ing a dual muffler system divide engine’s exhaust flow (CFM) by two

Engine Airflow Calculations

CFM intake rate is available from the engine manufacturer. If CFM specifica-
tions are not available, use the volumetric efficiency calculation. A simple
calculation for cfm is to multiple the horsepower of your engine by 2.5.

4-Cycle Engine Airflow Calculation

(Engine Size (CID) x RPM) X
3456

2-Cycle Engine Airflow Calculation

(Engine Size (CID) x RPM) X
1728

Volumetric = Intake Airflow
Efficiency (CFM)

Volumetric = Intake Airflow
Efficiency (CFM)

Volumetric Engine volumetric efficiency ratings are best obtained from your engine manufacturer.
0 Engines operating with electronic controls could have volumetric efficiency ratings of
EfflCIGﬂCy more than 2.0. Airflow on these engines should be verified by the engine manufacturer.

4 Cycle GAS Engine Naturally Aspirated = .70-.80
2 and 4 Cycle DIESEL Engine Naturally Aspirated = .90
Turbo* = 1.50-3.00*

* If VE rating is not available, Donaldson recommends using the highest
value to insure proper airflow.
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-- Exhaust -- -- Exhaust -- -- Exhaust --
Engine Intake Temp. Flow Engine Intake Temp. Flow Engine Intake Temp. Flow
Model RPM HP CFM (°F) (CFM) Model RPM HP CFM (°F)  (CFM) Model RPM  HP CFM (°F) (CFM)
DETROIT DIESEL CONTINUED FORD CONTINUED ISUZU CONTINUED
Series 40E (8.7 LTA) 223 900........ 562 QT23.... 75 900.... 189

2200......250......685  850....... 1725
2200......275.....705  955....... 1890

2200......320.....715  985....... 1995
Series 50 (8.5 Ltr)

2100......250.....760 ~ 625....... 1575

2100......275.....790  680....... 1720

2100......320.....815  730....... 1861

2100......350.....815  850.......2055
Series 60 (12.7 Ltr)

2100......330....1050 ~ 610.......2157

2100......400....1050 ~ 780.......2500

2100......430....1080  820.......2652

2100......470...1170  825.......2877

2100......500...1170 ~ 825.......2877
Series 60 (14 Ltr)

2100......550....1231  986.......3402

2100......575...1271  867.......3221

DEUTZ
BF12L 714.....2300.......390......695 1686
BF6L 913.......2800.......175.....396  850....... 961

F10L 413........ 2650......310......595
F10L 714.......2300...... 275......577

F6L 912W......
F8L413......... 2650...... 250......476
F8L 714.......... 2300......220......463

1155
1123
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QT35... 96 900........ 242

803 3L-NA...2500......... 51....120  1100....... 347
804 i 4L-NA...2500......... 68.....155  1100....... 448
8051 5L-NA...2500........ 84..... 74 1100....... 214
806 i 6L-NA...2500...... 102......235  1100....... 679
806 i tc 6L-TC

8210 6L-NA

1100.....1271
1100.....1733
900.......2267
900.......1990
900.......1133
1100.....930

900......... 252
900......... 252
900......... 448
900......... 340
900......... 698
900......... 373
900......... 650
900......... 403
900......... 670
900....... 1431
900....... 1629
900....... 1272
900......... 504
900....... 1184
900......... 574
900......... 932
900......... 574
900......... 907
900....... 1458
900......... 650
900....... 1219
900....... 1713
900....... 2846
900....... 2463
1150......... 42
1150......... 48
1150......... 60
1150......... 72
1150......... 78
1150......... 89
1150....... 143
1150......... 21
1150....... 104
1150....... 116
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-- Exhaust -- -- Exhaust -- -- Exhaust --
Engine Intake Temp. Flow Engine Intake Temp. Flow Engine Intake Temp. Flow
Model RPM  HP CFM (°F) (CFM) Model RPM HP CFM (°F) (CFM) Model RPM HP CFM (°F) (CFM™)

KUBOTA

D1402-B........ 2800........ 3l........ 62 900
D3200-B........ 2400........ 66.....123  900....
D600-B......... 3600........ 16........ 35 900...
D850-BW......3000......... 20......41  900....
DH850-B........3600......... 23.....49  900....
S2800-B........ 2600........ 58....116  900....
900....
900....
900....
900....
900....
900....
900
900
900....
900

10LD 400-2....3000......... 16........ 34 1000......... 92
10LD 400-2/B1

3600........ 18....... 41 1000
111D 535-3....3000........ 33, 74 1000
111D 625-3....3000......... 38........ 84  1000..
3LD 450......... 3000........ 10........ 20 1000..
3LD 510......... 3000........ 1. 22 1000..
3LD 510/L......2200 .......... 8. 17 1000..
4LD 640......... 3000........ 14.... 28 1000
4LD 640/L......2200........ 10........ 22 1000
ALD 705......... 2600........ 15...... 27 1000..
41D 820......... 2600........ 18........ 32 1000
4LD 820/L......2200......... 14....... 27 1000
5LD 675-2......3000........ 29........ 58  1000..
5LD 675-3......3000........ 4. 87 1000
5LD 825-2......2600........ 34...... 63 1000
5LD 825-2/L..2200......... 27 53 1000
5LD 825-3......2600........ 52....... 94 1000
5LD 825-3/L..2200......... 40........ 80 1000
5LD 825-4......2600 ........ 67....125 1000
5LD 825-4/L..2200......... 54....106 1000
5LD 930-3......2600......... 54.....105 1000
5LD 930-4......2600........ 72....140  1000..
6LD 260......... 3600.......... Sin 15 1000
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LOMBARDINI CONTINUED

6LD 260/C....1800.......... ST 14 1000......... 38
6LD 325......... 1000......... 46

6LD 325/C 1000......... 46
6LD 360......... 1000......... 51
6LD 360 V 1000......... 51
6LD 400......... 1000......... 57
7LD 665......... e 1000......... 78
7LD 665/F dern 1000......... 78
7LD 740/1....... e 1000......... 87
8LD 600-2...... . 1000....... 141
8LD 665-2......3000 .. 1000....... 157
8LD 665-2/L ..2200.. 1000....... 119
8LD 740-2......2600 .. 1000....... 141
9LD 561-2......3000 .. 1000....... 130
9LD 561-2/L ..2200 1000....... 100
750....... 1950

728....... 1561

742 ......1679

791......1934

795.......2136

814.......2315

728......1550

735.......1653

736.......1767

740 ....... 3050

900......... 448

900......... 519

900......... 620

900......... 622

900......... 705

900......... 771

900......... 819

. 900......... 705

END5673C ....2100 900....... 1511
END5864.......2300 900....... 2141
END673E.......2100 900....... 1007
END707......... 2100 900....... 1033
END864BC....2450 .. 900....... 1360
ENDTA475.......2400 .. 900....... 1159
ENDT673.......2100 900....... 1511
ENDT675....... 900....... 1574
ENDTG676.............. 900....... 2015
ENDTB864A.... 900....... 2166
ENDTB865.......2600 900....... 2418
ENDT866.......2400 900....... 2644
ENDTF673.....2300 900....... 1675
ENDTF673C..2200 900....... 1574

OM407A........2200....... 280.....560  900....... 1410
OM407h........ 2200......240......480  900....... 1209

MERCEDES-BENZ CONTINUED

OM407hA ....2200...... 280......560  900....... 1410
OoM421 ......... 2300......216.....432  900....... 1088
om422 .......... 2300
OM422A........ 2300
OM422LA......2300
OM423 ......... 2300
OM423LA......2100
OM424........... 2300
OM424A........ 2300
OM424LA......2300
OM616 .......... 3600........ 67.....134
OM617 .......... 3600........ 82.....164
OM636 .......... 3500........ 40........ 95

337
413
239

S12A-PT .......1800......660....1620  900....... 4080
S12A-PTA.....1800......850....2080  900....... 5239
S12A-PTK.....1800......900....2190  900....... 5516
S12N-PT.......1800....1000....2440 ~ 900....... 6145
S12N-PTA.....1800....1130....2750  900....... 6926
S12N-PTK.....1800.... 1230....3000  900....... 7556
S12U-PTA....1200.....3100....7910  900..... 19921
S12U-PTK.....1200.....3300....8400  900..... 21156
S16N-PT......1800....1320....3210  900....... 8084
S16N-PTA.....1800.... 1500....3670 ~ 900....... 9243
S16N-PTK.....1800..... 1620....3960  900....... 9973
S6A-PT ......... 1800......330.....810  900....... 2040
S6A-PTA.......1800......425....1020  900....... 2569
S6A-PTK.......1800.......450....1100  900....... 2770
S6B-PT ......... 1800......260......640 ~ 900....... 1612
S6B-PTA.......1800......320......780  900....... 1964

S8N-PTK.......1800......810....1980  900....... 4987

MTU OF NORTH AMERICA
12V-396-TB-83

1845....1560...3919 ... 3338
12V-396-TB-93

1845...1200...4534 ... 3862
12V-396-TC-82

1745...1300...2902 ... 2472
8V-396-TB-83

1845...1050...2436  ............ 2075
8V-396-TB-93

1845....1800...2944 ... 2508
8V-396-TC-82

1745.....870...1864 ... 1588

NAVISTAR

4-196.............. 3800........ 86.....162  1150....... 483
69 3000......170......330  1000....... 892
7.3 LT (T444).2600......190......605  753....... 1359
73 Lo 3000......175......349  1000....... 944

9.0L (DV550)..2800...... 185......410 ~ 1050..... 1146
2500........ 74...109  1150....... 325
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Engine Intake Temp. Flow
Model RPM HP CFM  (°F) (CFM)
NAVISTAR CONTINUED

DT817B.........
DT817C.......... 2200......420......

DVT800......... 2600...... 310......752
MV-404...
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-- Exhaust --

900

1150

1150

1150
1150....... 698
1150....... 725
1150....... 888
1150....... 847
1150....... 847
1150....... 912
1150..... 1109
1150..... 1049
1150..... 1136
900

900...

900...

900...

900...

-- Exhaust -- -- Exhaust --

Engine Intake Temp. Flow Engine Intake Temp. Flow
Model RPM HP CFM (°F)  (CFM) Model RPM  HP CFM (°F) (CFM)
NISSAN CONTINUED RENAULT CONTINUED
........ 55.......82  900......... 207 20TX............5000...... 112.....230  1150....... 686
........ 66.....102  900......... 257 4GTL............4000........33.......70 ~ 1150....... 209
........ 32....55 900.........139 4UTL............4250........ 20.......40 ~ 1150......119
........ 38.....80 900........201 9 TD/GTD......4800 ......ccocvmmvivvercr 900 e

........ 53....115  900......... 290 FUEGO TURBO D

130......260  900......... 655 4250........ 85....211  900......531
........ 80.....120  900......... 302 TRAFIC.........4750.......46......90  1150....... 268
173.....360  900......... 907 TRAFIC.......... 5000........ 46.......90 1150....... 268
227....505  900....... 1272 TRAFIC PROP

200.....408  900....... 1028 4000........ 56......140  900.......353
250.....570  900....... 1436

330.....682  900....... 1718

415...1000  900....... 2519

1052 LP
------- 1053P.

2600..................685  900.......
2800......185.....331  900......... 834

18TS/GTS .....5750........92.....230  1150.......
20 TL/GTL.....5500........98......200  1150.......
20 TX............5500...... 112.....230  1150.......
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-- Exhaust -- -- Exhaust -- -- Exhaust --
Engine Intake Temp. Flow Engine Intake Temp. Flow Engine Intake Temp. Flow
Model RPM HP CFM  (°F) (CFM) Model RPM HP CFM  (°F) (CFM) Model RPM HP CFM  (°F) (CFM)
TELEDYNE CONTINUED WAUKESHA WHITE ENG
W2-1235.......3600......... 30........68 L90DLC..... 02000,
W2-880..........3600......... 20........44
197DLC.... D-2300..........
W4-1770.......3000.........35........72
197DLCS. D-2300T
WD1-340.......3000 ....... 718
D317D.... D-3000..........
WD1-350.......3000......... 820
D317DS... D-3000T
WD1-430.......3000......... 10........24
WD1-450.......3400......... 10........26 FLLOTD........ D-3300T
woLeeo. 300015 o F1197DS........1800..... 400......960 D-3400..........
"""""""""""" F1197DSI ......2400...... 462....1100 D-3400T
WD1-670.......3000........ 16........40
woLts0. 30001 s F1905DS........1200...... 397......860 D-4800..........
"""""""""""" F1905DSI ......2200..... 514....1015 D-4800T
WD2-1000.....3000......... 21........52
F2896D....... 1200...... 415......804 D-4800TA
WD2-860.......3000......... 1........48 D-4800TAH 1800
WI-145........ 4000........ 48 G600
WI-145V........3600 ......... 4 o000
WI-185........ 3600....... 5...10 om0,
WI-185V........3600 ........ 5...10 2000,
WI-340........ 3600......... 9....20 a0,
WI-390......... 360010022 i 19O D CE e £85I e 99 ST e
WI-588........ 3600........ 16........34 YANMAR
12LAAL-DT...1800.... 1060...2772  900....... 6981
3TO5LE ... 2800.......51.....114
gggg """"""" 421(2)88 AHAL . 1800..... 110.....260
""""""" 4TY5LE .........2800.........68......150 .
068.A............. 4000 L1616DSI ......2400....... 836....1850 ATOSLTE .. 280085 208 900 504
075.1.... L5100D.......... 1200......830....1420 BHAL oo 1800...... 165.....390  900....... 982
126A """"""" L5100DS -------- 1200 12322170 6HAL_DT ....... 1800 ‘‘‘‘‘‘ 330 ...... 837 900 . . 2108
L5100DSI......1200.... 1375....2560 G6HAL-HT.......1800..... 264.....692  900...... 1743
L5790D........ 1200......905....1710 6HAL-T.........1800.....209.....512  900....... 1289
D45BPP ........ 2300........ 75....195 900 L5790DS 1200....1235....2600 6LAAL-DT.....1800..... 530....1370  900.....
TD100G..........2000....... 223.....460 900 L5790DSI......1200....1754....3080 BTO5LE ... 2800......102.....233  900.......
TD100GPP....2000...... 223.....460 900 LRDCS..... ..1200......695....1032 6T95LTE ... 2800....128....314 900 ......
TD120HP.......2000....... 286.....575 900 NKDC............1200...... 297.......566 8LAAL-DT....1800...... 705...1800  900......
TD121G.........2000....... 284.....575 900 NKDCS..........1200....... 390......860

TD45B......... 2200........90......235 900 P2154D..........2200....... 592....1420
TD6IA........... 2500......154.....330 900 P2154DS........2200.... 1017.....2450
TD61AP....... 2500...... 165......350  900.... P2154DSI......2200 ... 1077.....2600
TD61AW .......2500......162......350 900 ..1200......905....1710
TD71A........... 2200......189.....360 900 VLRDS.......... 1200 ... 1235....2600
TD71AP......... 2200......192.....360  900.... VRD232........ 2200........ 68......160
TD71AW.......2400...... 190.....360  900.... .

TID100KPP ...2000...... 249.....515 900 VRD310......... 2400.......106......255
TID121KP......2000...... 343.....695 900 WAKD........... 1800...... 258......530
TID121LP.....1800.....401.....800 900 WAKDS........ 1800...... 400......810
TID71A........ 2200......216.....380  900....

TID71AP.......2200.......209.....400 900

8 . Engine Exhaust Temperature & Flow Guide www.donaldsonexhaust.com



