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POWER CURVES
1. Gross Nominal gross output of engine per SAE J1995/ISO2534

(tested w/o muffler, air cleaner, alternator)

2. Net int. Output for applications with varying speed and/or intermittent load per 
SAE J1349/ISO 1585 (tested with muffler, air cleaner, alternator)

examples: utility vehicle, rotary mower

3. Net cont. Output for applications with continuous load over long periods of time

examples: base load generator, irrigation pump, axial flow fan

DE-RATING FOR OPERATING ENVIRONMENT
Altitude: Naturally aspirated diesel and spark-ignited: deduct 3% from output shown on curve 

for each additional 1,000 ft/300 m above 330 ft/100 m.

Turbo-diesel: deduct 1.2% from output shown on curve for each 1,000 ft/300 m above 
330 ft/100m.

Temperature: Deduct 1% from output shown in curve for each 10° F/5.6° C over 77° F/2.5° C

FUEL CONSUMPTION
To estimate full load fuel consumption in gal/hr, assume the following fuel densities:

gasoline = 6.4 lb/gal diesel fuel = 7.2 lb/gal

At a given engine speed, multiply the net intermittent hp (hp) by the bsfc (lb/hp-hr) and divide by the
appropriate fuel density.

Example: DM950D @ 3600 rpm: 23.8 hp, 0.48 lb/hp-hr

(23.8 x 0.48)/7.2 = 1.6 gal/hr
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ENGINE SPEED (X 100 rpm)

0.40

0.45

0.50

0.55

0.60

0.65

0.70

14 16 18 20 22 24 26 28 30 32 34 36

ENGINE SPEED ( 100 rpm)

FU
E

L
 C

O
N

SU
M

P.

35

40

45

50

55

60

T
O

R
Q

U
E

DM954G  PERFORMANCE  CURVES

10

15

20

25

30

35
H

O
R

SE
PO

W
E

R
GROSS  INT. NET  INT. NET  CONT.

400

(bhp)

(ft-lbs)

250

300

350

(g/kW-hr)(lbs/bhp-hr)

(Nm)

50

60

70

15

10

25

(kW)

20

80



2-6

DM950P  PERFORMANCE  CURVES

5

10

15

20

25

30
H

O
R

SE
PO

W
E

R
GROSS  INT. NET  INT. NET  CONT.

(g/kW-hr)

(bhp)

0.40

0.45

0.50

0.55

0.60

0.65

0.70

14 16 18 20 22 24 26 28 30 32 34 36

FU
E

L
 C

O
N

SU
M

P.

30

35

40

45

50

55

T
O

R
Q

U
E

15

10

20

(kW)

40

50

60

70

(ft-lbs)

250

300

350

400

(Nm)

(lbs/bhp-hr)

5

Natural gas
Lower carolific value:9000kcal/Nm3
(Gross carolific value:10000kcal/Nm3)

ENGINE SPEED (X 100 rpm)

Natural Gas
Lower calorific value:9000kcal/m3
(Gross calorific value:10000kcal/m3)



2-7
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SECTION 3. EXHAUST SYSTEM

1. Back Pressure Limits  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-2

2. Full Load Exhaust Gasoline Temperatures  . . . . . . . . . . . . . . . . . . . . . . . . . . .3-3

3. Full Load Exhaust Gaseous Temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . .3-4

4. Full Load Exhaust Diesel Temperatures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3-5
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EXHAUST GAS FLOW RATE

Approximate exhaust flow rate may be calculated as follows:

Intake air consumption rate:

)/minft(flowair intakeefficiencyvolumetric
3456

rpm)in(ntdisplacemeengine 3
3

=×






 ×

/min)(mflowair intakeefficiencyvolumetric
102

rpm(cc)ntdisplacemeengine 3
6 =×









×
×

Volumetric Efficiency:

naturally aspirated spark ignition 0.75
naturally aspirated compression ignition (diesel) 0.90
turbocharged compression ignition (diesel) 1.35

Exhaust gas flow rate:

)/min(ftrateflowexhaust
540

460)F(tempgasexhaust)/min(ftflowair intake 33 =






 +°×

/min)(mrateflowexhaust
294

273)C(tempgasexhaust)/min(mflowair intake 33 =






 +°×
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SECTION 4. COOLING SYSTEM

1. Air-to-Boil Test Procedure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-2

2. Cooling Fan Options  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-5

3. Cooling Fan Performance Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-6

4. Coolant Flow Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-16

5. Heat Rejection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-17
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axial power (kW) vs air flow (m^3/min)
1000 rpm fan speed air flow
fan type dia. (mm) 0 2 4 6 8 10 12 14 16 18 20
suction low noise 290 0.019 0.017 0.016 0.013 0.013 0.013 0.012

low noise 320 0.021 0.02 0.018 0.015 0.014 0.015 0.015 0.015 0.015
low noise 340 0.023 0.021 0.018 0.018 0.021 0.021 0.02 0.02
low noise 360

pusher low noise 290 0.023 0.022 0.021 0.018 0.018 0.019 0.018 0.017
low noise 310 0.034 0.032 0.03 0.028 0.026 0.023 0.026 0.026 0.026 0.026
low noise 350 0.05 0.049 0.043 0.036 0.036 0.037 0.039 0.04 0.041

2000 rpm fan speed air flow
fan type dia. (mm) 0 4 8 12 16 20 24 28 32 36 40
suction low noise 290 0.15 0.135 0.123 0.1 0.102 0.101 0.096

low noise 320 0.168 0.157 0.144 0.117 0.114 0.122 0.123 0.122 0.115
low noise 340 0.183 0.169 0.144 0.146 0.168 0.17 0.163 0.163
low noise 360 0.724 0.68 0.651 0.629 0.581 0.535 0.539 0.543

pusher low noise 290 0.186 0.179 0.168 0.148 0.145 0.148 0.144 0.14
low noise 310 0.27 0.256 0.244 0.228 0.207 0.185 0.208 0.209 0.21 0.208
low noise 350 0.402 0.392 0.348 0.281 0.29 0.298 0.314 0.323 0.325

3000 rpm fan speed air flow
fan type dia. (mm) 0 5 10 15 20 25 30 35 40 45 50
suction low noise 290 0.508 0.464 0.429 0.373 0.333 0.345 0.339 0.328 0.31

low noise 320 0.57 0.534 0.5 0.459 0.358 0.395 0.41 0.415 0.41 0.403
low noise 340 0.183 0.599 0.554 0.469 0.49 0.565 0.582 0.56 0.55
low noise 360 1.79 1.69 1.62 1.55 1.52 1.48

pusher low noise 290 0.63 0.609 0.575 0.544 0.49 0.49 0.5 0.49 0.475 0.468
low noise 310 0.91 0.873 0.83 0.8 0.745 0.683 0.625 0.7 0.705 0.705 0.705
low noise 350 1.354 1.29 1.125 0.945 0.976 0.99 1.03 1.07

4000 rpm fan speed air flow
fan type dia. (mm) 0 10 20 30 40 50 60 70 80 90 100
suction low noise 290 1.2 1.059 0.88 0.799 0.802 0.759

low noise 320 1.355 1.231 1.085 0.86 0.975 0.98 0.958
low noise 340 1.424 1.225 1.165 1.37 1.329 1.3
low noise 360 3.36 3.04 2.76 2.73 2.83 2.95 2.96 2.86

pusher low noise 290 1.49 1.4 1.28 1.15 1.18 1.14 1.1
low noise 310 2.16 2.02 1.9 1.69 1.48 1.66 1.67 1.67
low noise 350 3.21 2.94 2.25 2.32 2.45 2.57 2.61 2.64

5000 rpm fan speed air flow
fan type dia. (mm) 0 10 20 30 40 50 60 70 80 90 100
suction low noise 290 2.35 2.13 1.93 1.57 1.58 1.58 1.5

low noise 320 2.64 2.45 2.24 1.83 1.76 1.9 1.92 1.88 1.84
low noise 340 2.85 2.66 2.24 2.26 2.64 2.67 2.54 2.54
low noise 360 6.83 6.52 6.03 5.11 5.12 5.31 5.53 5.81

pusher low noise 290 3.91 2.79 2.61 2.3 2.27 2.3 2.27 2.2
low noise 310 4.42 4 3.79 3.58 3.2 2.9 3.25 3.25 3.25 3.26
low noise 350 6.28 6.14 5.43 4.39 4.52 4.65 4.92 5.05 5.09
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