
Engine Test Code - Spark Ignition 
and Diesel - SAE J816b 

SAE Standard 
Editorial Change March 1973 

THIS IS A PREPRINT WHICH IS 
SUBJECT TO REVISIONS AND 

CORRECTIONS. THE FINAL 
VERSION WILL APPEAR IN THE 

1983 EDITION OF THE SAE 
HANDBOOK. 

~. e The Engipeering 
~ ResourceFor 
.~ AdvancingMobi/ity 

PREPRINT 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j8
16

b_
19

73
03

https://saenorm.com/api/?name=099131b90481e47ddb37590264849f21


SAE J816B 
30 September 1981 

ACCEPTANCE NOTICE 

This non-Government document was adopted on30 September 1981 and is approved 
for use by DoD. The indicated industry groups have furnished the clearances 
required by existing regulations. Copies of the document are stocked by DoD 
Single Stock Point, Naval Publications and Forms Center, Philadelphia, PA 
19120, for issue to DoD activities only. Contractors and industry groups must 
obtain copies directly from the Society of Automotive Engineers, Inc., 400 
Commonwealth Drive, Warrendale, PA 15096. 

Title of Document: Engine Test Code - Spark Ignition & Diesel 

Document No.: SAE J816B 

Date of Specific Issue Adopted: March 1973 

Releasing Industry Group: Society of Automotive Engineers, Inc. 

NOTICE: ~~en reaffirmation, amendment, revision, or cancellation of this 
standard is initially proposed, the industry group responsible for this 
standard shall inform the military coordinating activity of the proposed 
change and request participation. 

Custodians: Military Coordinating Activity: 
Army - AT Army - AT 
Air Force - 99 (Project 2990-0094) 

FSC 2990 

Copyright 1982 Society of Automotive Engineers, Inc. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j8
16

b_
19

73
03

https://saenorm.com/api/?name=099131b90481e47ddb37590264849f21


ENGINE TEST CODE-
SPARK IGNITION AND DIESEL-SAE J816b SAE Standard 

Report of Engine Committee approved April 1962 and last revised July 1971. Editorial change Marcil 1973. 

[This new standard test code has been adopted by SAE to supersede the 
former SAE Engine Test Code-Nonturbocharged Spark Ignition and Diesel. 
The new standard has evolved from that code and from the following former 
SAE documents: SAE Gasoline Engine Test Code adopted in 1917, SAE 
Diesel Engine Test Code adopted in 1931, and the 1963 publication des­
ignated as SAE J606 which referenced these two codes as one publica­
tion.] 

The purpose of this code is to provide a standard procedure covering 
laboratory dynamometer test methods for determining performance character­
istics of diesel and spark ignition engines. It is applicable to four-stroke and 
two-stroke cycle dicscl engines, naturally aspirated, mechanically super­
charged or turbocharged, with or without charge air cooling. It is also appli­
cable to all types of spark ignition engines except turbocharged spark ignition 
engines on which definitive power correction data are lacking. It is not 
intended as a laboratory manual or a method for establishing rated power or 
for derating engines for altitude. 

This code is composed of the following Sections: 
I. Definitions of Terminology 
2. Test Equipment Requirements 
3. Test Procedures 
4. Computations 
5. Presentation of Results 

1. Definitions of Terminology 
1.1 Power Output-Engine power output shall bel expressed in units of 

"horsepower," equivalent to 550 ft-Ib/s or "kilowatts" equivalent to 1000 J/s. 
1.1.1 OBSERVED POWER is the power actually developed by ;.m engine under 

the atmospheric conditions existing during the test. 
1.1.2 CORRECTED POWER is the observed power adjusted to standard 

atmospheric conditions, using the correction methods specified in para­
graph 4. 

1.2 Gross and Net Power 
1.2.1 GROSS POWER is the power output of a "basic" engine as defined in 

paragraph 1.6. 
1.2.2 NET POWER is the power output of a "fully equipped" engine as 

defined in paragraph 1.6. 
1.3 Brake Power-Brake power is the power available at the output 

member(s) for doing useful work. 
1.3.1 MAXIMUM BRAKE POWERZ is the highest power developed at a given 

speed. 
1.3.2 PEAK BRAKE POWER2 is the highest power developed within the engine 

speed range. 
1.3.3 PEAK POWER ENGINE SPEED is the speed at which peak power occurs. 

If peak power speed cannot be read easily due to flatness of the power curve, it 
may be approximated as the average of the two engine speeds at which power 
is 98% of its highest value. 

1.3.4 INTERMITTENT BRAKE POWER is the highest power recommended by 
the manufacturer for satisfactory operation within the manufacturer's speci­
fied conditions of load, speed, and duty cycle. 

1.3.5 CONTINUOUS BRAKE POWER is the power recommended by the manu­
facturer for satisfactory operation under the manufacturer's specified con­
tinuous duty conditions. 

1.3.6 RATED BRAKE POWER is the power specified by the manufacturer for a 
given application at a given (rated) speed. (See paragraph 5.) 

1.4 Friction Power-Friction power is the power required to drive the 
engine as equipped during the power test. Friction may be approximated by 
one of the following methods with sufficient accuracy for the purposes of this 
code: 

(a) Hot motoring method (preferred method, see paragraph 3.6.1.2). 
(b) Calculated friction using mechanical efficiency equations or tables. (See 

paragraphs 4.5.2.2 and 4.5.3.2.) 
1.5 Indicated Power-Indicated power is the power developed in the 

cylinders. For the purpose of this case, it is defined as the sum of the brake 
power and the friction power. 

1 Any specified condition or action preceded by "shall be" is a requirement of this code; 
if preceded by "should be," it is recommended but not required. 

2Maximum and peak brake power are outside tbe usual operating range of commercial 
diesel engines. 

1.6 Engine 
1.6.1 BASIC ENGINE is an engine equipped only with the built-in accessories 

essential to its operation: fuel pump, oil pump, coolant pump, and built·in 
emission control equipment. A generator or alternator is to be included only if 
some accessories (such as a fuel pump) are electrically driven. 

1.6.2 FULLY EQUIPPED ENGINE is an engine equipped with all the accessories 
necessary to perform its intended functions unaided. This includes, but is not 
restricted to, the basic engine of paragraph 1.6.1 plus intake air system, 
exhaust system, cooling system, generator or alternator, starter, and emission 
control equipment. 

2. Te..t Equipment Requirements-The required limits of accuracy concern 
the instrument precision specified by the manufacturer of the instruments 
used and do not include human or other probable errors involved in the 
reading. 

2.1 Torque 
2.1.1 Dynamometer and scale capacity shall be compatible with engine 

size. Dynamometer shall be capable of maintaining load and speed conditions 
as defined in paragraph 3. 

2.1.2 Dynamometer coupling drive between engine and dynamometer shall 
be suitable for operation through the test engine speed range with minimum 
power loss or out-of-balance. 

2.1.3 DYNAMOMETER BALANCE, CALIBRATION, AND SENSITIVITY 
2.1.3.1 Scales shall be checked for zero scale reading with the dynamom. 

eter frame in the neutral position. 
2.1.3.2 Calibration of the dynamometer with the engine running at some 

fixed beam lead, for example, 100 Ib (445 N), may be checked by the addition 
of a 100Ib (445 N) weight to the opposite side, which should bring the scale 
back to zero. This shall be done for several different loads within the range 
of expected operation and shall be repeated under static conditions. The re­
sult thus obtained shall be accurate within ±%% of the observed full load 
reading. 

2.1.3.3 Sensitivity of the dynamometer and scales shall be checked by 
adding small increments of weight until the pointer moves a readable amount. 
The magnitude of this weight, which is the sensitivity, shall not exceed Y4% of 
the observed full load reading. Several points shall be checked within the 
operating range. 

2.2 Speed 
2.2.1 Revolution counter shall be accurate within ±Y.% of the observed 

reading or ± 10 revolutions, whichever is less. 
2.2.2 Tachometer shall be accurate within ±Yz% of the observed value if 

the reading is used for computations. 
2.3 Time-The time measuring instruments shall be accurate within 

± y. % of the observed reading. 
2.4 Fuel System 

2.4.1 The engine fuel system used in the test shall be in accordance with 
the manufacturer's specifications. 

2.4.2 Fuel consumption measurement (mass or volume) instrumentation 
shall be accurate within ± I % of the observed reading. 

2.5 Temperatures 
2.5.1 Temperatures shall be measured in degrees Fahrenheit using English 

units or degrees Celsius using metric units. 
2.5.2 Accuracy of instrumentation for measuring temperatures of 400°F 

(204°C) or less should be ±2°F (±I 0C), and at temperatures above 400°F 
(204°C) should be ± 10°F (±5°C). 

2.5.3 The necessary temperature measurements and corresponding loca­
tions are as follows: 

2.5.3.1 Temperature of the inlet air to the engine (ambient air) shall be 
measured in a manner to get a mass average temperature. The temperature 
shall be taken in the engine inlet air stream or within 6 in. (152 mm) of the air 
inlet horn or air cleaner. Care should be taken to shield the thermometer or 
thermocouple from radiant heat sources, and a sufficient number of locations 
shall be checked to assure a representative average inlet temperature. 

2.5.3.2 Coolant Temperatures-Temperatures in liquid-cooled engines shall 
be measured at the inlet and outlet of the engine. Temperatures in air-cooled 
engines should be measured at point(s) specified by the manufacturer, suth as 
spark plug(s) and cylinder head fines). 

2.5.3.3 Oil temperatures shall be measured in the oil gallery. 
2.5.3.4 Fuel temperature shall be measured at the outlet of the volu­

metric fuel measuring device if used. Fuel supply temperature should be 
measured at the outlet of the primary filter for fuel injected engines and at the 
carburetor for carbureted engines. 
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2.6 Pressures 
2.6.1 Pressures shall be measured in pounds per square inch, inches of 

mercury, or inches of water (pascals), either above or below atmospheric 
pressure. 

2.6.2 The necessary pressure measurements, the required instrument accu­
racies, and corresponding locations are as follows: 

2.6.2.1 Air cleaner and piping restriction ±0.1 in. water (±25 Pal. 
2.6.2.2 Exhaust pressure measured within 6 in. (152 mm) downstream of 

the outlet of the engine exhaust system specified for the test ±O.I in. Hg or 
±338 Pa. (See paragraphs 3.6.1.1 and 3.6.2.1.) 

2,7 Atmospheric Conditions 
2.7.1 All measurements shall be made in a location representativc of the 

engine's test environment. 
2.7.2 Barometric pressure: aneroid or mercury barometer corrected for 

temperature (accuracy ±0.02 in. Hg or ±68 Pal. 
2,7,3 Wet and dry bulb temperatures shall be measured with a sling­

psychrometer or equivalent. The thermometers used shall be accurate within 
±0.5°F or ±0.3°C. 

2.8 Exhaust Smoke-Diesel Engines-SAE J255 should be used to guide 
smoke testing. The U. S. Public Health Service smoke measuring instrumenta­
tion and procedures are currently generally accepted and should be followed 
for engine smoke evaluation, especially when engine transients are to be 

. considered. 3 

Since these procedures will be updated and added to over a period of time, 
the current SAE Handbook should be consulted for proper diesel engine 
exhaust smoke testing when tests are to be run. 

2.9 Engine Emissions-SAE Recommended Practices and Information 
Reports on measurement of engine emissions are available to guide these tests. 
A current list is as follows: 

SAE J 170, Measurement of Fuel Evaporative Emissions from Gasoline 
Powered Passenger Cars and Light Trucks. 

SAE J171, Measurement of Fuel Evaporative Emissions from Gasoline 
Powered Passenger Cars and Light Trucks Using the Enclosure Tech­
nique. 

SAE JI77, Measurement of Carbon Dioxide, Carbon Monoxide, and Ox-
ides of Nitrogen in Diesel Exhaust. 

SAE J21S, Continuous Hydrocarbon Analysis of Diesel Exhaust. 
SAE J244, Measurement of Intake or Exhaust Flow in Diesel Engines. 
SAE J900, Crankcase Emission Control Test Code. 
SAE J989, Carbon Monoxide Concentration Test Procedure. 
Since these procedures will be updated and added to over a period of time, 

the current SAE Handbook should be consulted for proper engine emissions 
testing when tests are to be run. 

3. Test Procedures-This section contains the required test procedures for 
determining the following engine performance characteristics: gross power, 
net power, and part throttle fuel consumption. 

3.1 Description of Tests 
3.1.1 Gross brake power test consists of a run at full throttle to determine 

power output versus speed of the basic engine as defined in paragraph 1.6. 
3.1.2 Net brake power test consists of a run at full throttle to determine 

power output versus speed of the fully equipped engine as defined in para­
graph 1.6. 

3.1.3 Part throttle fuel consumption test consists of a series of runs at 
various speeds to determine the fuel consumption at specified percentages of 
the observed brakc power at full throttle. 

3.2 Engine Installation and Adjustments-The test engine shall be a 
representative unit within the manufacturer's specifications. All auxiliary 
equipment used on the test engine such as fan, air cleaner, muffler, and 
pumps shall be listed and described. 

Spark ignition carbureted engines should be mounted On the dynamometer 
stand at the installation angle specified for their application. If engine exhaust 
is connected to a laboratory exhaust system, that system shall not cause a back 
prcssure exceeding the value specified by the manufacturer or a vacuum of 
more than 3 in. (76 mm) of water. If the engine air inlet is connected to a 
laboratory air system, the system should neither supply air to the engine above 
atmospheric pressure nor at a vacuum exceeding that specified by the manu­
facturer. 

The generator (al ternator) shall be disconnected if an external power source 
is used for ignition and lor starting unless certain accessories such as the fuel 
pump or coolant fan are electrically driven, in which case the generator or 
alternator shall operate at a load sufficient to power them. On spark ignition 

3If the U. S. Public Health Service Smokemeter is used, the Federal Register, Vol. 33, 
No. lOB dated June 4, 196B, Part II, shall guide its use. Paragraphs 85.124,85.125, and 
85.126 are applicable. 

engines, the intake manifold heat control shall be secured in the "off" position 
for the full throttle tests. 

Adjustments shall be made before the test in accordance with the manu­
facturer's instructions. No changes or adjustments shall be made during the 
test except as indicated in the test procedure. 

3.3 Run-In~ The engine shall be run-in according to the manufacturer's 
recommendations. If no such recommendation is available, the engine shall be 
run-in until power and fuel consumption are repeatable within 1'70 over a 4 h 
period. 

3.4 Fuels and Lubricams 
3.4.1 Fuel used shall conform to the manufacturer's specifications: 

3.4.1.1 Spark Ignition Engines 
(a) Record Research and Motor octane number and API gravity of liquid 

fuel. 
(b) Record lower heat value (LHV) in Btu/ft3 (kJ/ma) at 60°F (16°C) and 

29.92 in. Hg (101 kPa), and composition of gaseous fuels. 
3.4.1.2 Diesel Engines-Record ASTM or other fuel specification and 

Cetane No., API gravity, kinematic viscosity in centistokes (m2/s) at 100°F 
(37.8°C), and distillation in OF (OC) at 10%, 50%, 90%, and end point.' 

3.4.2 Lubricating oil used shall conform with the manufacturer's recom­
mendations. Record oil performance level and SAE viscosity number of the 
lubricant. 

3.5 Test Conditions-Performance data shall be obtained under stabil­
ized normal operating conditions, with an adequate fresh air supply to the 
engine. Combustion chambers of spark ignition engines shall be free of de­
posits. Test conditions, such as inlet air temperature, should be selected as 
near to standard as possible (paragraph 4.3) in order to minimize the magni­
tude of the correction factor. 

3.5.1 No data shall be taken until torque, speed, and temperatures have 
been maintained within I % for at least 2 min. 

3.5.2 Engine speed should be held as nearly constant as possible during a 
run or reading and shall not deviate from the nominal speed by more than 
±I% or ±10rpm, whichever is greater. 

3.5.3 Observed brake load and fuel consumption data shall be taken simul­
taneously and shall be the average of two stabilized sustained values which do 
not vary more than 1 %. A measuring interval of not less than 30 s shall be 
used when measuring speed and fuel consumption with an automatically 
synchronized counter timer combination; for hand operation, the time inter­
val shall be not less than 120 S. 

3.5.4 Coolant outlet temperature in liquid-cooled engines shall be con­
trolled at 190 ± 10°F (88 ± 5°C) unless otherwise specified by the manu­
facturer. 

3.5.5 Fuel temperature at the inlet of the diesel engine fuel pump shall be 
controlled to 100 ± 10°F (37.8 ± 5°C). 

3.6 Procedures 
3.6.1 GROSS POWER TEST 

3.6.1.1 Engine Equipment and Setlings-A basic engine is used for this test 
(see paragraph 1.6). 

Air cleaner-shall be on a used system with equivalent restriction 
Air preheat-·optional 

Radiator-off}L' 'd I d 
Fan~off lqUi -coo e 

Fan or blower on, with air control mechanism operating normally-
Air-cooled 

Muffler, exhaust pipe and tail pipe-off 
Heat valve-warmed up positions 
Timing-normal 
Spark advance-normal 
Fuel pump setting-normal 
Carburetor setting-normal 
Emission controls integral with engine-normal 

3.6.1.2 Procedure-Record data for at least five approximately evenly 
spaced operating speeds to define completely the power curve between 
600 rpm (or the lowest stable speed) and the maximum engine speed recom­
mended by the manufacturer. 

On spark ignition engines and on diesel engines where motoring friction is 
to be used, the measurement shall be taken with coolant inlet and oil gallery 
temperatures within .'i°F (~OC) of those observed during the power test. 

3.6.1.3 Data to be Recorded for Test Documentation-Sec paragraph 5. 
Speed 
Torque or beam load (power, friction if measured) 

4Kinematic viscosity at standard temperatures other than 37,8"C, such as 20 or ;)Q"C, 
may be used. 
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Ambient air temperature, pressure, humidity 
Fuel consumption 
Laboratory exhaust system pressure 
Fuel supply temperature 
Inlet air pressure (if connected to laboratory system) 
Oil and coolant temperature 

The following data should also be recorded where applicable and for safety 
of uperation: 

Oil pressure 
Intake manifold temperature 
Exhaust temperature 
Exhaust back pressure (see paragraph 2.6.2.2) 
Air cleaner and piping restriction 
Ignition or injection timing 
Fuel supply pressure 

3.6.2 NET POWER TEST 

3.6.2.1 Engine Equipment and Settings-A fully equipped engine is used for 
this test (see paragraph 1.6.2). 

Air preheat-if applicable-on 
Air cleaner-on 

Radiator-on
5 

. } Liquid-cooled 
Fan-on where apphcable 
Fan or blower on, air control mechanism operating normally-Air­

cuoled 
Muffler, exhaust pipe, and tail pipe-on, or system providing equiva-

lent restriction 
Heat valve-normal 
Timing-normal 
Spark advance-normal 
Fuel pump setting-normal 
Carburetor-normal 
Emission control equipment-normal 

3.6.2.2 Procedure-Same as Gross Power Test. 
3.6.2.3 Data to be Recorded.fOr Test Documentation-Same as Gross Power 

Test, except air cleaner and piping restriction and exhaust back pressure are 
required data. (See paragraph 5.) 

3.6.3 PART THROTTLE FUEL CONSUMPTION TEST 

3.6.3.1 Engine Equipment and Settings-Same as Gross or Net Power Test, 
whichever is applicable. 

3.6.3.2 Procedure-Complete data shall be recorded for at least five ap­
proximately evenly spaced engine speeds to define the fuel consumption 
characteristics of the engine over its intended operating range. 

Data shall be recorded at load settings in accordance with the manufac­
turer's recommendation. If no such recommendation is available, the test 
should be run at no load, 20, 40, 60, 80, and 100% of maximum load at each 
speed. 

3.6.3.3 Data to be Recorded.fOr Test Documentation-Same as Gross or Net 
Power Test. (See Fig. 2.) 

'When the radiator is not an integral part of the engine assembly, an equivalent heat 
exchanger may be used. 

3 

4. Computations 
4.1 Definition of Symbols 

Unlls 
Symbol Dellnilion 

English 51 

A Correction for absolute temperature 460'F 273'C 
B Barometric pressure in Hg Pa 
C Correction factor 
0 Engine displacement inS em' 
E Correction for units of work 396,000 600,000 
F fuel consumption (liquid) 

Fuel consumption (gaseous) 
G Power constant 
K Dynamometer constant 
L Dynamometer scale reading 
M Time of fuel measurement 
H Ensine speed 
R Dynamometer torque arm 

T Torque 
V Volume of fuel measured (liquid)6 

Volume of fuel measured (gaseous) 
W Mass of fuel 

LHV lower heating value of gaseous fuels 01 

60 F (16 C] and 29.92 in Hg (760 mm Hg) 
a Engine revolutions per cycle 
d Air density 
e Water vapor pressure in atmosphere 
n Mechanical efficiency 
I Ambient temperature 
x Coefficient in mechanical efficiency equation 
y Coefficient in mechanical effitiency equation 
z Coefficient in mechanical efficiency equation 

(sp. gr.) SpecifiC gravity of fuel at tank 
or burette temperature 

bp Brake power 
Ip Friction power 
Ip Indicated power 

fan p Fan power 
bmep Brake mean effective pressure 
imep Indicated mean effective pressure 
bdc Brake specific fuel cOO$umption (liquid) 

Brake specific fuel consumption (gaseous) 
isfe Indicated specific fuel consumption (liquid) 

Indicated specific fuel consumption (gaseous) 

Subscripts 
e Corrected to standard conditions 
0 Diesel engine 
d Dry air condition 
m Moist air condition , Mcmufacturer's rated value 
S Spark ignition engine 
I Observed at test conditions 

Superscript • To denole standard ambient conditions 

4.2 Useful Equivalents 

1 kg = 2.20461b mass 
1 daN = 2.2481b force 
I kPa = 0.1450 Ib/in.2 

1 hp = 33,000 ft.lb/min 
1 kW = 1000 N . m/s 
I kW = 1.341 hp 

4.3 Standard Ambient Conditions 

Ib/h g/h 
II'/min m3/min 
5252 95~ 

G/R G/R 
Ib daH 

min min 
rpm 'pm 
It m 

Ib-II daH'm 
em' em' 
ft' m' 
Ib 9 

Blu/lt' kJ/m' 

Ib/II' kg/m' 
in Hg Pa 

% % 
'F ·C 

hp kW 
hp kW 
hp kW 
hp kW 

Ib/ln' kPa 
Ib/ln' kPa 

Ib/hp-h g/kW·h 
B'u/hp.h kJ/kW-h 
Ib/hp-h g/kW-h 
Blu/hp.h kJ/kW.h 

Barometric pressure B • 
Temperature t' 

29.38 in. Hg (99 kPa) 
85°F (29.4°C) 

Vapor pressure e' 0.38 in. Hg (1.3 kPa) 
Dry barometric pressure Bd' 29.00 in. Hg (97.9 kPa) 

0.Q7051b/ft3 (1.124 kg/m3 ) Dry air density dd' 
4.4 Computations from Test Data 

4.4.1 OBSERVED POWER 

(N'L)t 
Brake power, bPt = ---­

K 

Brake torque, T t = (L' R)t 

E·L '~'a E'a 
Brake mean effective pressure, bmept = t = --- bpt 

G·D D'N, 

. . (N·L)t 
FnctlOn power, fPt = ---­

K 

(
100 ) fPt = bPI -n- - 1 
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Indicated puwer, ip, = bPI + fp, 

. b (100) IP, = Pt -n-

4.4.2 MECHAKICAL EFFICIENCY (FRICTlON PowER)-Engine friction for pur­
poses of this code may be established by the methods noted in paragraph l.4, 
with the hot motoring method preferred. If friction must be approximated by 
calculation the method for spark ignition engines is covered in paragraph 
4.5.2.2 and for diesel engines in paragraph 4.5.3.2. 

4.4.3 FUEL CONSUMPTION 
4.4.3.1 Fuel Consumption (Liquid) 

Fuel consumption, F, = W, . ~ 
M 

W·60 
Brake specific fuel consumption, bsfc, = __ I -­

bp,'M 

F, 
Indicated specific fuel consumption, isfc, = .,,---'-::--

bPI + fpt 

Fuel mass from volumetric method 

(sp. gr.) 6 
W, = V' 453.6 (English units) 

W, = V • (sp. gr.) 

4.4.3.2 FUll Consumption (Gaseous) 

(SI units) 

V'60 
Fuel consumption, F, = _t __ 

M 

bp,.( I~O) 

F,-LHV 
Brake specific fuel consumption, bsfc, = ---­

bPI 

F,'LHV 
Indicated specific fuel consumption, isfc, = --c-''--_:--­

bPI + fp, 

4.4.4 BAROMETRIC PRESSLRE 

Dry barometric pressure, Bd = B - e 

4.5 Corrected Power 

F,'LHV 

bp,·C~O) 

4.5.1 CORRECTlON FAcToR-The performance of diesel and spark ignition 
engines is affected by barometric pressure, temperature, and humidity of the 
ambient atmosphere. Therefore, in order to provide a common basis of com­
parison, it is necessary to apply a correction factor to convert the observed 
data to specified standard atmospheric conditions. 

The method of correction prescribed is based upon the assumption that at 
constant air-fuel ratio, indicated thermal efficiency remains unaffected by 
changes in atmospheric pressure, temperature, and humidity, or that the 
effect is negligible. This assumption is valid only if the range of ambient 
conditions to be covered is sufficiently small so that engine combustion char­
acteristics are not affected. This range cannot be accurately defined since it is 

6Use of SI units for V is consistent with general practice. 

a function of individual engine design. For this rcason, it is recommended that 
only test data obtained within the range of dry barometric pressure between 
2R and 30 in. Hg (95 and 101 kPa) and inlet air temperature between 60 and 
110°F (15.5 and 43.3°C) be used for correction by this standard. If test data 
obtained outside this range are used as a basis for correction, the atmospheric 
conditions under which the test was performed shall be shown with the 
corrected results. 

4.5.2 SPARK IGNITION ENGINES 
4.5.2.1 Correction Factor 

Bd * (tt + A )0.5 
Cs =--' ---

Bdt t* + A 

4.5.2.2 Friction-If the preferred hot motored friction is not used, Table I 
generally may be used to approximate spark ignition engine friction for use in 
this code. If it is not used, the following equations shall be used to calculate 
mechanical efficiency and friction power. 

When bmePt is in Ib/in. 2
: 

n = __ ----=1-'-00::....". __ 
x - Y' bmep, 

1 + -__,_----'­
bmep, 

When bmep, is in kPa: 

n = _---:::-::-:--'1-=-00::....".-;-__ 
6.89x - y' bmePt 

I + --,...-----'­
bmep, 

In both equations: 

x = 16.3761 + 2.28629(~) + 0.297053(~)2 
1000 1000 

y = _1_ [5.44659 _ 0.02495(~) _ 0.174376(~)2] 
100 1000 1000 

4.5.2.3 Correction Calculation-In the case of the spark ignition engines, in 
which the air-fuel ratiu characteristically remains constant, this type of correc­
tion is directly applicable under all conditions. 

bpc = (ip, • Gs) - fPt 
bpc = (bp, + fp,) • Cs - fp, 

G 
Corrected brake torque, Tc = N' bpc 

E'a Corrected brake mean effective pressure, bmepc = --' bpc 
D·N 

Fuel consumption--Because the exact manner in which atmospheric condi­
tions affect fuel consumption is not known, a correction is not applied, and 
both fuel consumption and specific fuel consumption are reported as observed. 
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TABLE I-MECHANICAL EFFICIENCY OF SPARK IGNITION ENGINES, % 

bmep, kPa 

138 I 152 I 165 I 179 I 193 I 207 I 221 I 234 I 248 I 262 I 276 I 290 I 303 I 317 I 331 I 345 I 358 I 372 I 386 I 400 I 414 

bmep, Ib/in2 

rpm 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 
------------------------------------------------

100 53.6 56.1 58.4 60.4 62.4 64.1 65.7 67.2 68.6 69.9 71.1 72.2 73.3 74.3 75.2 76.1 76.9 77.7 78.4 79.1 79.8 
1000 52.8 55.3 57.6 59.6 61.6 63.3 64.9 66.4 67.8 69.1 70.3 71.5 72.5 73.5 74.5 75.4 76.2 77.0 77.8 78.5 79.1 
1200 51.9 54.4 56.7 58.8 60.7 62.5 64.1 65.6 67.1 68.4 69.6 70.7 71.8 72.B 73.8 74.7 75.5 76.3 77.1 77.8 78.5 
1400 51.1 53.6 55.9 58.0 59.9 61.7 63.3 64.8 66.3 67.6 68.8 70.0 71.0 72.1 73.0 73.9 74.8 75.6 76.4 77.1 77.8 
1600 50.2 52.8 55.0 57.1 59.1 60.8 62.5 64.0 65.4 66.8 68.0 69.2 70.3 71.3 72.3 73.2 74.1 74.9 75.7 76.4 77.1 

1800 49.4 51.9 54.2 56.3 58.2 60.0 61.6 63.2 64.6 66.0 67.2 68.4 69.5 70.5 71.5 72.4 73.3 74.1 74.9 75.7 76.4 
2000 48.5 51.0 53.3 55.4 57.4 59.1 60.8 62.3 63.8 65.1 66.4 67.6 68.7 69.7 70.7 71.6 72.5 73.4 74.2 74.9 75.6 
2200 47.7 50.2 52.5 54.6 56.5 58.3 59.9 61.5 62.9 64.3 65.5 66.7 67.9 68.9 69.9 70.9 71.7 72.6 73.4 74.2 74.9 
2400 46.B 49.3 51.6 53.7 55.6 57.4 59.1 60.6 62.1 63.4 64.7 65.9 67.0 68.1 69.1 70.0 70.9 71.8 72.6 73.4 74.1 
2600 46.0 48.5 50.7 52.8 54.7 56.5 58.2 59.8 61.2 62.6 63.8 65.1 66.2 67.3 68.3 69.2 70.1 71.0 71.8 72.6 73.3 

2800 45.1 47.6 49.9 51.9 53.9 55.7 57.3 58.9 60.3 61.7 63.0 64.2 65.3 66.4 67.4 68.4 69.3 70.2 71.0 71.8 72.6 
3000 44.3 46.7 49.0 51.1 53.0 54.8 56.4 58.0 59.5 60.8 62.1 63.3 64.5 65.6 66.6 67.6 68.5 69.4 70.2 71.0 71.7 
3200 43.5 45.9 48.1 50.2 52.1 53.9 55.6 57.1 58.6 60.0 61.3 62.5 63.6 64.7 65.7 66.7 67.6 68.5 69.4 70.2 70.9 
3400 42.6 45.0 47.3 49.3 51.2 53.0 54.7 56.2 57.7 59.1 60.4 61.6 62.8 63.8 64.9 65.9 66.8 67.7 68.5 69.3 70.1 
3600 41.8 44.2 46.4 48.5 50.4 52.1 53.8 55.4 56.8 58.2 59.5 60.7 61.9 63.0 64.0 65.0 66.0 66.8 67.7 68.5 69.3 

3800 41.0 43.4 45.6 47.6 49.5 51.3 52.9 54.5 56.0 57.3 58.6 59.9 61.0 62.1 63.2 64.2 65.1 66.0 66.9 67.7 68.5 
4000 40.2 42.5 44.7 46.8 48.6 50.4 52.1 53.6 55.1 56.5 57.8 59.0 60.2 61.3 62.3 63.3 64.2 65.1 66.0 66.8 67.6 
4200 39.4 41.7 43.9 45.9 47.8 49.6 51.2 52.8 54.2 55.6 56.9 58.1 59.3 60.4 61.4 62.4 63.4 64.3 65.2 66.0 66.8 
4400 38.6 40.9 43.1 45.1 47.0 48.7 50.3 51.9 53.3 54.7 56.0 57.2 58.4 59.5 60.6 61.6 62.5 63.4 64.3 65.1 65.9 
4600 37.8 40.1 42.3 44.3 46.1 47.9 49.5 51.0 52.5 53.9 55.2 56.4 57.5 58.7 59.7 60.7 61.7 62.6 63.4 64.3 65.1 

4100 37.1 39.4 41.5 43.4 45.3 47.0 48.7 50.2 51.6 53.0 54.3 55.5 56.7 57.8 58.8 59.9 60.8 61.7 62.6 63.4 64.2 
5000 36.3 38.6 40.7 42.6 44.5 46.2 47.8 49.3 50.8 52.1 53.4 54.7 55.8 56.9 58.0 59.0 60.0 60.9 61.7 62.6 63.4 
5200 35.6 37.8 39.9 41.8 43.7 45.4 47.0 48.5 49.9 51.3 52.6 53.8 55.0 56.1 57.1 58.1 59.1 60.0 60.9 61.7 62.5 
5400 34.9 37.1 39.1 41.1 42.9 44.6 46.2 47.7 49.1 50.5 51.8 53.0 54.1 55.2 56.3 57.3 58.3 59.2 60.0 60.9 61.7 
5600 34.2 36.3 38.4 40.3 42.1 43.8 45.4 46.9 48.3 49.6 50.9 52.1 53.3 54.4 55.4 56.4 57.4 58.3 59.2 60.0 60.9 

5800 33.5 35.6 37.6 39.5 41.3 43.0 44.6 46.1 47.5 48.8 50.1 51.3 52.5 53.6 54.6 55.6 56.6 57.5 58.4 59.2 60.0 
6000 32.8 34.9 36.9 38.8 40.5 42.2 43.8 45.3 46.7 48.0 49.3 50.5 51.6 52.7 53.8 54.8 55.7 56.7 57.5 58.4 59.2 

bmep, ItPa 

414 I 427 I 441 I 455 I 469 I 483 I 496 I 510 \ 524 I 538 I 552 I 565 I 579 I 593 I 607 I 620 I 634 I 648 I 662 I 676 
1 
I 689 

bmep, Ib/in2 

rpm 60 62 64 66 68 70 72 74 76 78 80 82 84 86 ~I~ 92 94 96 98 100 
--------- ----

800 79.8 80.4 81.0 81.6 82.1 82.7 83.2 83.7 84.1 84.6 85.0 85.4 85.8 86.2 86.5 86.9 87.2 87.5 87.8 88.1 88.4 
1000 79.1 79.8 BOA 81.0 81.5 82.1 82.6 83.1 83.5 84.0 84.4 84.8 85.2 85.6 86.0 86.3 86.7 87.0 87.3 87.6 87.9 
1200 78.5 79.1 79.8 80.4 80.9 81.5 82.0 82.5 82.9 83.4 83.8 84.3 84.7 85.1 85.4 85.8 86.1 86.5 86.8 87.1 87.4 
1400 77.8 78.5 79.1 79.7 80.3 80.8 81.3 81.9 82.3 82.8 83.2 83.7 84.1 84.5 84.9 85.2 85.6 85.9 86.3 86.6 86.9 
1600 77.1 77.8 78.4 79.0 79.6 80.2 80.7 81.2 81.7 82.2 82.6 83.1 83.5 83.9 84.3 84.6 85.0 85.4 85.7 86.0 86.3 
1800 76.4 77.1 77.7 78.3 78.9 79.5 80.0 80.5 81.0 81.5 82.0 82.4 82.8 83.3 83.7 84.0 84.4 84.8 85.1 85.4 85.8 
2000 75.6 76.3 77.0 77.6 78.2 78.8 79.3 79.9 80.4 80.9 81.3 81.8 82.2 82.6 83.0 83.4 83.8 84.1 14.5 84.8 85.2 
2200 74.9 75.6 76.3 76.9 77.5 78.1 78.6 79.2 79.7 80.2 80.6 81.1 81.5 82.0 82.4 82.8 83.1 83.5 83.9 84.2 84.5 
2400 74.1 74.B 75.5 76.1 76.8 77.3 77.9 78.4 79.0 79.5 79.9 80.4 80.9 81.3 81.7 82.1 82.5 82.9 83.2 83.6 83.9 
2600 73.3 74.1 74.7 75.4 76.0 76.6 77.2 77.7 78.2 78.7 79.2 79.7 80.2 80.6 81.0 81.4 81.8 82.2 82.5 82.9 83.2 
2800 72.6 73.3 74.0 74.6 75.2 75.8 76.4 77.0 77.5 78.0 78.5 79.0 79.4 79.9 80.3 80.7 81.1 81.5 81.9 82.2 82.6 
3000 71.7 72.5 73.2 73.8 74.5 75.1 75.7 76.2 76.8 77.3 77.8 78.3 78.7 79.2 79.6 80.0 80.04 80.8 81.2 81.5 81.9 
3200 70.9 71.7 72.4 73.0 73.7 74.3 74.9 75.4 76.0 76.5 77.0 77.5 78.0 78.4 78.9 79.3 79.7 80.1 80.5 80.8 81.2 
3400 70.1 70.8 71.6 72.2 72.9 73.5 74.1 74.7 75.2 75.7 76.3 76.8 77.2 77.7 78.1 78.6 79.0 79.4 79.8 80.1 80.5 
3600 69.3 70.0 70.7 71.4 72.1 72.7 73.3 73.9 74.4 75.0 75.5 76.0 76.5 76.9 77.4 77.8 78.2 78.6 79.0 79.4 79.8 
3800 68.5 69.2 69.9 70.6 71.3 71.9 72.5 73.1 73.6 74.2 74.7 75.2 75.7 76.2 76.6 77.1 77.5 77.9 78.3 78.7 79.0 
4000 67.6 68.4 69.1 69.8 70.4 71.1 71.7 72.3 72.8 73.4 73.9 74.4 74.9 75.4 75.8 76.3 76.7 77.1 77.5 77.9 78.3 
4200 66.8 67.5 68.3 68.9 69.6 70.3 70.9 71.5 72.0 72.6 73.1 73.6 74.1 74.6 75.1 75.5 75.9 76.4 76.8 77.2 77.5 
4400 65.9 66.7 67.4 68.1 68.8 69.4 70.1 707 71.2 71.8 72.3 72.8 73.3 73.8 74.3 74.7 75.2 75.6 76.0 76.4 76.8 
4600 65.1 65.8 66.6 67.3 68.0 68.6 69.2 69.8 70.4 71.0 71.5 72.0 72.5 73.0 73.5 74.0 74.4 74.8 75.2 75.6 76.0 
4800 64.2 65.0 65.7 66.4 67.1 67.8 68.4 69.0 69.6 70.2 70.7 71.2 71.7 72.2 72.7 73.2 73.6 74.0 74.5 74.9 75.3 
5000 63.4 64.2 64.9 65.6 66.3 66.9 67.6 68.2 68.8 69.3 69.9 70.4 70.9 71.4 71.9 72.4 72.8 73.2 73.7 74.1 74.5 
5200 62.5 63.3 64.1 64.8 65.5 66.1 66.8 67.4 68.0 68.5 69.1 69.6 70.1 70.6 71.1 71.6 72.0 72.5 72.9 73.3 73.7 
5400 61.7 62.5 63.2 63.9 64.6 65.3 65.9 66.5 67.1 67.7 68.3 68.8 69.3 69.8 70.3 70.8 71.2 71.7 72.1 72.5 72.9 
5600 60.9 61.6 62.4 63.1 63.8 64.5 65.1 65.7 66.3 66.9 67.4 68.0 68.5 69.0 69.5 70.0 70.04 70.9 71.3 71.7 72.1 

5800 60.0 60.8 61.5 62.3 63.0 63.6 64.3 64.9 65.5 66.1 66.6 67.2 67.7 68.2 68.7 69.2 69.6 70.1 70.5 70.9 71.3 
6000 59.2 60.0 60.7 61.4 62.1 62.8 63.4 64.1 64.7 65.2 65.8 66.3 66.9 67.4 67.9 68.4 68.8 69.3 69.7 70.1 70.5 

(Table continued on next page) 
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TAaLE I-MECHANICAL EFFICIENCY OF SPARK IGNITION ENGINES, % (CONTINUED) 

bmep, kPa 

689 I 703 I 717 I 731 I 74S I 758 I 772 I 716 I 800 I 813 I 127 I 841 I 155 I 869 I 112 I 896 I 910 I 924 I 931 I 951 I 965 

hmep, Ih/in2 

rpm 100 102 104 
---------

800 88A 88.7 89.0 
1000 87.9 88.2 88.5 
1200 87.4 87.7 88.0 
1400 86.9 87.2 87.5 
1600 86.3 86.6 86.9 
1800 85.8 86.1 86.4 
2000 85.2 85.5 85.8 
2200 84.5 84.9 85.2 
2400 83.9 U.2 84.5 
2600 83.2 83.6 83.9 

2800 82.6 82.9 83.2 
3000 81.9 82.2 82.6 
3200 81.2 81.5 81.9 
3400 80.5 80.8 81.2 
3600 79.8 80.1 80.5 
3800 79.0 79.4 79.8 
4000 78.3 78.7 79.0 
4200 77.5 77.9 78.3 
4400 76.8 77.2 77.5 
4600 76.0 76.4 76.8 
4800 75.3 75.6 76.0 
5000 74.5 74.9 75.2 
5200 73.7 74.1 74.5 
5400 72.9 73.3 73.7 
5600 72.1 72.5 72.9 
5800 71.3 71.7 72.1 
6000 70.5 70.9 71.3 

4.5.3 DIESEL ENGINES 

4.5.3.1 Correction Factor 

106 108 110 
------

89.3 89.5 89.8 
88.8 89.0 89.3 
88.3 88.5 88.8 
87.8 88.0 88.3 
87.2 87.5 87.8 

86.7 86.9 87.2 
86.1 86.4 86.6 
85.5 85.8 86.0 
U.8 85.1 85.4 
U.2 84.5 U.8 
83.6 83.9 U.2 
82.9 83.2 83.5 
82.2 82.5 82.8 
81.5 81.8 82.1 
80.8 81.1 81.5 
80.1 80.4 80.7 
79.4 79.7 80.0 
78.6 79.0 79.3 
77.9 78.2 78.6 
77.1 77.5 77.8 
76.4 76.7 77.1 
75.6 76.0 76.3 
74.8 75.2 75.5 
74.1 74.4 74.8 
73.3 73.6 74.0 
72.5 72.9 73.2 
71.7 72.1 72.4 

C --'--
Bd* (tt + A)O.7 

D - Bdt t* + A 

112 114 116 118 
--------

90.0 90.2 90.5 90.7 
89.5 89.8 90.0 90.2 
89.1 89.3 89.5 89.8 
88.6 88.8 89.0 89.3 
88.0 88.3 88.5 88.8 
87.5 87.7 88.0 88.2 
86.9 87.2 87.4 87.7 
86.3 86.6 86.8 87.1 
85.7 86.0 86.3 86.5 
85.1 85.4 85.6 85.9 

84.5 84.7 85.0 85.3 
83.8 84.1 84.4 84.6 
83.1 83.4 83.7 84.0 
82.5 82.7 83.0 83.3 
81.8 82.1 82.3 82.6 
81.1 81.4 81.7 81.9 
80.3 80.6 80.9 81.2 
79.6 79.9 80.2 80.5 
78.9 79.2 79.5 79.8 
78.1 78.5 78.8 79.1 
77.4 77.7 78.0 78.3 
76.6 77.0 77.3 77.6 
75.9 76.2 76.5 76.8 
75.1 75.4 75.8 76.1 
74.3 74.7 75.0 75.3 

73.6 73.9 74.2 74.5 
72.8 73.1 73.5 73.8 

4.5.3.2 Friction-If the preferred hot motored friction is not used, Table 2 
may be used to approximate diesel engine friction for use in this code. If it is 
not used, the following equations shall be used to calculate mechanical effi­
ciency and friction power: 

When bmePt is in Ib/in.2 : 

100 
n=-----

1 + __ z_ 
bmept 

When bmePt is in kPa: 

100 
n =---::-:=--

1 + 6.89z 
bmept 

In both equations: 

z = 20.1893 - 3,75948(~) + 3.33129(~)2 
1000 1000 

4.5.3.3 Correction Calculation-Since the diesel engine operates at a set fuel 
rate, the correction factor defined in paragraph 4.5.3.1 shall be applied in 
conjunction with the following procedure. 

At test atmospheric conditions, engine power and fuel rate shall be meas­
ured and recorded at three fuel rate settings at the same engine speed. One 
test point should be at the desired fuel setting. When the test air density is less 
than standard density, the other two points should be at approximately 5% 
and 10% lower fuel rates. When the test air density is greater than standard 
density, the other two points should be at approximately 5% and 10% higher 
fuel rates for best accuracy. When practical considerations, such as limited 
pump delivery, prevent use of the higher rates, points at lower fuel rates may 
be used, but some accuracy will be lost due to extrapolation rather than 
interpolation of data. Engine friction shall be recorded as friction power at the 
rated fuel setting for naturally aspirated engines and as mechanical efficiency 
at each fuel setting for turbocharged engines. Calculate isfct at each test point 
(see paragraph 4.4.3) and plot versus fuel rate as shown in Fig. 1. 

Find corrected indicated specific fuel consumption (isfccl on Fig. I at F': 

F'=~ 
CD 

Calculate corrected bp for naturally aspirated engines by 

Fr 
bpc = -, - - fpt 

,sfcc 

120 122 124 126 121 130 132 134 136 131 140 ----------------------
90.9 91.1 91.3 91.5 91.7 91.9 92.1 92.2 92.4 92.6 92.7 
90.5 90.7 90.9 91.1 91.3 91.5 91.6 91.8 92.0 92.2 92.3 
90.0 90.2 90.4 90.6 90.8 91.0 91.2 91.4 91.6 91.7 91.9 
89.5 89.7 89.9 90.1 90.4 90.5 90.7 90.9 91.1 91.3 91.5 
89.0 89.2 89.4 89.7 89.9 90.1 90.3 90.5 90.6 90.8 91.0 
88.5 88.7 88.9 89.1 89.3 89.6 89.8 89.9 90.1 90.3 90.5 
87.9 88.1 88.4 88.6 88.8 89.0 89.2 89.4 89.6 89.8 90.0 
87.3 87.6 87.8 88.0 88.3 88.5 88.7 88.9 89.1 89.3 89.5 
86.8 87.0 87.2 87.5 87.7 87.9 88.1 88.3 88.5 88.7 88.9 
86.2 86.4 86.6 86.9 87.1 87.3 87.5 87.8 88.0 88.2 88.4 
85.5 85.8 86.0 86.3 86.5 86.7 86.9 87.2 87.4 87.6 87.8 
84.9 85.2 85.4 85.6 85.9 86.1 86.3 86.6 86.8 87.0 87.2 
84.2 84.5 84.8 85.0 85.2 85.5 85.7 85.9 86.2 86.4 86.6 
83.6 83.8 84.1 84.4 84.6 84.8 85.1 85.3 85.5 85.7 85.9 
82.9 83.2 83.4 83.7 83.9 84.2 84.4 84.6 84.9 85.1 85.3 
82.2 82.5 82.8 83.0 83.3 83.5 83.7 84.0 84.2 84.4 84.7 
81.5 81.8 82.1 82.3 82.6 82.8 83.1 83.3 83.5 83.8 84.0 
80.8 81.1 81.4 81.6 81.9 82.1 82.4 82.6 82.9 83.1 83.3 
80.1 80.4 80.6 80.9 81.2 81.4 81.7 81.9 82.2 82.4 82.6 
79.4 79.6 79.9 80.2 80.5 80.7 81.0 81.2 81.5 81.7 81.9 
78.6 78.9 79.2 79.5 79.7 80.0 80.3 80.5 80.8 81.0 81.2 
77.8 78.2 78.5 78.7 79.0 79.3 79.5 79.8 80.0 80.3 80.5 
77.1 77.4 77.7 78.0 78.3 78.5 78.8 79.1 79.3 79.6 79.8 
76.4 76.7 77.0 77.3 77.5 77.8 78.1 78.3 78.6 78.8 79.1 
75.6 75.9 76.2 76.5 76.8 77.1 77.3 77.6 77.8 78.1 78.3 
74.9 75.2 75.5 75.7 76.0 76.3 76.6 76.8 77.1 77.4 77.6 
74.1 74.4 74.7 75.0 75.3 75.6 75.8 76.1 76.4 76.6 76.9 

I 
3: 
'" ~ 
J: 
I 

a. ISFC tI J: 
"-m 
..J 

Z 
0 
>= ISFC t2 a. 
::;; 
:::> ISFC c Vl 
z ISFCt3 0 
u 
..J ,., 
::> 
IL 

!d 
IL 

U 
W 
a. 
Vl 

Ft3 F' Ft2 FII 

FUEL CONSUMPTION, LB/H (G/H) 

FIG. I-METHOD OF ESTABLISHING FUEL CONSUMPTION FOR 
POWER CORRECTION FOR DIESEL ENGINES 

or for turbocharged engines by 

Fr (n) bpc =--. -
isfcc 100 

where mechanical efficiency (n) may be obtained from hot motored test data 
or the formula in paragraph 4.5.3.2. 

Abbreviated correction procedures based upon this method will be con· 
sidered acceptable if they result in corrected values identical to those obtained 
by this three-point procedure. 

G 
Corrected brake torque, T = -' bp, 

N 

E'a Corrected brake mean effective pressure, bmep, = --' bp, 
D·N 

Fuel consumption-Fuel consumption at standard conditions is, by defini­
tion, the same as at test conditions. 

Fc = Ft 

F 
Brake specific fuel consumption, bsfc, = _c_ 

bpc 
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TABLE 2-MECHANICAL EFFICIENCY OF DIESEL ENGINES, % 

bmep, kPa 

271> I 290 I 303 I 317 I 331 I 345 I 358 I 372 I 386 I 400 I 414 I 427 I 441 I 455 I 469 I 483 I 496 I 510 I 524 I 538 I 552 i I 
bmep, Ib/in2 

rpm 40 I 42 I 44 46 48 50 52 54 56 58 60 62 1>4 . 66 68 70 72 74 76 78 80 
--------- --------

800 67.4 68.5 I 69.5 70.4 71.3 72.1 72.9 73.7 74.4 75.0 75.6 76.2 76.8 77.4 77.9 78.4 78.8 79.3 79.7 80.2 80.6 
900 67.2 68.3 69.3 70.2 71.1 71.9 72.7 73.5 74.2 74.8 75.5 76.1 76.6 77.2 77.7 78.2 78.7 79.1 79.6 80.0 80.4 

1000 66.9 68.0 69.0 70.0 70.8 71.7 72.5 73.2 73.9 74.6 75.2 75.8 76.4 77.0 77.5 78.0 78.5 78.9 79.4 79.8 80.2 
1100 66.6 67.6 68.7 69.6 70.5 71.3 72.1 72.9 73.6 74.3 74.9 75.5 76.1 76.7 77.2 77.7 78.2 78.7 79.1 79.5 79.9 
1200 66.1 67.2 68.2 69.2 70.1 70.9 71.7 72.5 73.2 73.9 74.6 75.2 75.8 76.3 76.9 77.4 77.9 78.3 78.8 79.2 79.6 

1300 65.6 66.7 67.8 68.7 69.6 70.5 71.3 72.1 72.8 73.5 74.1 74.8 75.4 75.9 76.5 77.0 77.5 78.0 78.4 78.8 79.3 
1400 65.1 66.2 67.2 68.2 69.1 70.0 70.8 71.6 72.3 73.0 73.7 74.3 74.9 75.5 76.0 76.5 77.0 77.5 78.0 78.4 78.9 
1500 64.5 65.6 66.6 67.6 68.5 69.4 70.2 71.0 71.8 72.5 73.1 73.8 74.4 75.0 75.5 76.0 76.6 77.0 77.5 78.0 78.4 
1600 63.8 64.9 66.0 67.0 67.9 68.8 69.6 70.4 71.2 71.9 72.5 73.2 73.8 74.4 75.0 75.5 76.0 76.5 77.0 77.5 77.9 
1700 i 63.1 64.2 65.3 66.3 67.2 68.1 68.9 69.7 70.5 71.2 71.9 72.6 73.2 73.8 74.4 74.9 75.5 76.0 76.4 76.9 77.4 

1800 62.3 63.4 64.5 65.5 66.5 67.4 68.2 69.0 69.8 70.5 71.2 71.9 72.5 73.2 73.7 74.3 74.8 75.3 75.8 76.3 76.8 
1900 61.5 62.6 63.7 64.7 65.7 66.6 67.5 68.3 69.1 69.8 70.5 71.2 71.9 72.5 73.1 73.6 74.2 74.7 75.2 75.7 76.1 
2000 60.6 61.8 62.9 63.9 64.9 65.8 66.7 67.5 68.3 69.1 69.8 70.5 71.1 71.7 72.3 72.9 73.5 74.0 74.5 75.0 75.5 
2100 59.7 60.9 62.0 63.0 64.0 64.9 65.8 66.7 67.5 68.2 69.0 69.7 70.3 71.0 71.6 72.2 72.7 73.3 73.8 74.3 74.8 
2200 58.8 60.0 61.1 62.1 63.1 64.1 65.0 65.8 66.6 67.4 68.1 68.9 69.5 70.2 70.8 71.4 72.0 72.5 73.0 73.6 74.0 

2300 57.8 59.0 60.1 61.2 62.2 63.2 64.1 64.9 65.8 66.5 67.3 68.0 68.7 69.4 70.0 70.6 71.2 71.7 72.3 72.8 73.3 
2400 56.9 58.0 59.2 60.2 61.3 62.2 63.1 64.0 64.8 65.6 66.4 67.1 67.8 68.5 69.1 69.8 70.3 70.9 71.5 72.0 72.5 
2500 55.9 57.1 58.2 59.3 60.3 61.3 62.2 63.1 63.9 64.7 65.5 66.2 66.9 67.6 68.3 68.9 69.5 70.1 70.6 71.2 71.7 
21>00 54.8 56.0 57.2 58.3 59.3 60.3 61.2 62.1 63.0 63.8 64.6 65.3 66.0 66.7 67.4 68.0 68.6 69.2 69.8 70.3 70.8 
2700 53.8 55.0 56.2 57.3 58.3 59.3 60.2 61.1 62.0 62.8 63.6 64.4 65.1 65.8 66.5 67.1 67.7 68.3 68.9 69.4 70.0 

2800 52.8 54.0 55.2 56.2 57.3 58.3 59.2 60.1 61.0 61.8 62.6 63.4 64.1 64.8 65.5 66.2 66.8 67.4 68.0 68.6 69.1 
2900 51.7 53.0 54.1 55.2 56.3 57.3 58.2 59.1 60.0 60.9 61.7 62.4 63.2 63.9 64.6 65.2 65.9 66.5 67.1 67.6 68.2 
3000 50.7 51.9 53.1 54.2 55.2 56.2 57.2 58.1 59.0 59.9 60.7 61.5 62.2 62.9 63.6 64.3 64.9 65.5 66.1 66.7 67.3 
3100 49.7 50.9 52.0 53.1 54.2 55.2 56.2 57.1 58.0 58.9 59.7 60.5 61.2 61.9 62.6 63.3 64.0 64.6 65.2 65.8 66.4 
3200 48.6 49.8 51.0 52.1 53.2 54.2 55.2 

I 
56.1 57.0 57.8 58.7 59.5 60.2 61.0 61.7 62.3 63.0 63.6 64.3 64.9 65.4 

3300 47.6 48.8 50.0 51.1 52.1 53.2 54.1 55.1 56.0 56.8 57.7 58.5 59.2 60.0 60.7 61.4 62.0 62.7 63.3 63.9 64.5 
3400 46.6 47.8 48.9 50.0 51.1 52.1 53.1 54.0 54.9 55.8 56.6 57.5 58.2 59.0 59.7 60.4 61.1 61.7 62.3 62.9 63.5 
3500 45.5 46.8 47.9 49.0 50.1 51.1 52.1 53.0 53.9 54.8 55.6 56.4 57.2 58.0 58.7 59.4 60.1 60.7 61.4 62.0 62.6 
3600 44.5 45.7 46.9 48.0 49.1 50.1 51.1 52.0 52.9 53.8 54.6 55.4 56.2 57.0 57.7 58.4 59.1 59.8 60.4 61.0 61.6 
3700 43.5 44.7 45.9 47.0 48.1 49.1 50.1 51.0 51.9 52.8 53.6 54.4 55.2 56.0 56.7 57.4 58.1 58.8 59.4 60.1 60.7 

3800 

I 

42.5 43.7 44.9 46.0 47.1 48.1 49.1 50.0 50.9 51.8 52.6 53.4 54.2 .5.5.0 55.7 56.4 57.1 57.8 58.5 59.1 59.7 
3900 41.6 42.8 43.9 45.0 46.1 47.1 48.1 49.0 49.9 50.8 51.6 52 . .5 53.2 54.0 54.8 55.5 .56.2 56.8 .57 • .5 58.1 58.7 
4000 40.6 41.8 42.9 44.0 45.1 46.1 47.1 48.0 48.9 49.8 50.7 51.5 52.3 53.0 53.8 54.5 55.2 55.9 56.5 57.2 S7.B 

I 

bmep, kPa 

552 I 565 I 579 i 593 I 607 I 620 I 634 I 648 I 662 I 676 I 689 I 703 I 717 I 731 I 745 I 758 I 772 I 786 I 800 I 813 I 827 1 

bmep, Ib/in' 

rpm 80 82 84 I 86 88 I 90 92 94 96 98 100 102 104 106 108 110 112 114 116 118 120 
-------- - - --- --- ------

aDO BO.6 80.9 81.3 I 81.7 82.0 82.3 B2.6 83.0 83.3 83.5 83.8 84.1 84.3 84.6 84.8 85.1 8.5.3 85.5 85.7 85.9 86.1 
900 BO.4 80.8 81.2 81.5 81.9 82.2 B2.5 82.8 83.1 83.4 83.7 83.9 84.2 84.5 84.7 84.9 85.2 85.4 85.6 8.5.8 B6.0 

1000 BO.2 80.6 81.0 81.3 81.7 82.0 B2.3 82.6 82.9 83.2 83.5 83.8 84.0 B4.3 84.5 84.8 85.0 85.2 85.4 85.7 B5.9 
1100 79.9 80.3 80.7 81.1 81.4 81.B 82.1 82.4 82.7 83.0 82.3 83 . .5 83.8 84.1 84.3 84.6 84.8 85.0 85.2 85.5 85.7 
1200 79.6 80.0 80.4 80.8 81.1 81.5 81.8 82.1 82.4 82.7 83.0 83.3 83.6 83.8 84.1 84.3 84.5 84.8 85.0 85.2 85.4 

1300 79.3 79.7 80.1 80.4 80.8 81.1 81.5 81.8 82.1 82.4 82.7 83.0 83.2 83.5 83.8 84.0 84.3 84.5 84.7 84.9 85.1 
1400 78.9 79.3 79.7 80.0 80.4 80.7 81.1 81.4 81.7 82.0 82.3 82.6 82.9 83.2 83.4 83.7 83.9 84.2 84.4 84.6 84.8 
1500 78.4 78.8 79.2 79.6 80.0 80.3 80.7 81.0 81.3 81.6 81.9 82.2 82.S 82.8 83.0 83.3 83.6 83.8 84.0 84.3 84.5 
1600 77.9 78.3 78.7 79.1 79 . .5 79.9 80.2 80.5 80.9 81.2 81.5 81.8 82.1 82.4 82.6 82.9 83.1 83.4 83.6 83.9 84.1 
1700 77.4 77.8 78.2 7B.6 79.0 79.3 79.7 80.1 80.4 BO.7 B1.0 81.3 81.6 81.9 82.2 82.4 82.7 83.0 83.2 83.4 83.7 

1800 76.8 77.2 77.6 78.0 78.4 78.8 79.2 79.5 79.9 80.2 80.5 80.8 81.1 81.4 81.7 82.0 82.2 82.5 82.7 83.0 83.2 
1900 76.1 76.6 77.0 77.4 77.8 78.2 78.6 78.9 79.3 79.6 80.0 80.3 80.6 80.9 81.2 81.4 81.7 82.0 82.2 82.5 82.7 
2000 75.5 7.5.9 76.4 76.8 77.2 77.6 78.0 78.3 78.7 79.0 79.4 79.7 80.0 80.3 80.6 80.9 81.2 81.4 81.7 81.9 82.2 
2100 74.8 75.2 75.7 76.1 76.5 76.9 77.3 77.7 78.1 78.4 78.7 79.1 79.4 79.7 80.0 80.3 BO.6 80.9 81.1 81.4 81.6 
2200 74.0 74.5 75.0 75.4 75.8 76.2 76.6 77.0 77.4 77.8 78.1 78.4 78.8 79.1 79.4 79.7 80.0 80.3 80.5 80.8 81.1 

2300 73.3 73.8 74.2 74.7 75.1 75.5 75.9 76.3 76.7 77.1 77.4 77.8 78.1 7B.4 78.7 79.0 79.3 79.6 79.9 80.2 80.4 
2400 72.5 73.0 73.5 73.9 74.4 74.8 75.2 75.6 76.0 76.4 76.7 77.1 77.4 77.7 78.1 78.4 78.7 79.0 79.3 79.5 79.8 
2500 71.7 72.2 72.7 73.1 73.6 74.0 74.4 74.8 75.2 75.6 76.0 76.3 76.7 77.0 77.4 77.7 78.0 78.3 78.6 78.9 79.1 
2600 70.8 71.3 71.8 72.3 72.8 73.2 73.6 74.1 74.5 74.8 75.2 75.6 75.9 76.3 76.6 77.0 77.3 77.6 77.9 78.2 78.5 
2700 70.0 70 . .5 71.0 71.5 71.9 72.4 72.8 73.3 73.7 74.1 74.4 74.8 75.2 75.5 75.9 76.2 76.5 76.9 77.2 77.5 77.8 

2800 69.1 69.6 70.1 70.6 71.1 71.6 72.0 72.4 72.8 73.3 73.6 74.0 74.4 74.8 75.1 75.5 75.8 76.1 76.4 76.7 77.0 
2900 68.2 68.7 69.2 69.7 70.2 70.7 71.2 71.6 72.0 72.4 72.B 73.2 73.6 74.0 74.3 74.7 75.0 75.3 75.7 76.0 76.3 
3000 I 67.3 67.8 68.4 68.9 69.4 69.8 70.3 70.7 71.2 71.6 72.0 72.4 72.8 73.2 73.5 73.9 74.2 74.6 74.9 75.2 75 . .5 
3100 66.4 66.9 67.4 68.0 68.5 68.9 69.4 69.9 70.3 70.7 71.1 71.6 71.9 72.3 72.7 73.1 73.4 73.8 74.1 74.4 74.7 
3200 65.4 66.0 66.5 67.0 67.6 68.0 68 . .5 69.0 69.4 69.9 70.3 70.7 71.1 71.5 71.9 72.2 72.6 73.0 73.3 73.6 74.0 

3300 64.5 65.0 65.6 66.1 66.6 67.1 67.6 68.1 68.5 69.0 69.4 69.8 70.2 70.6 71.0 71.4 71.8 72.1 72.5 72.8 73.1 
3400 63.5 64.1 64.7 65.2 65.7 66.2 66.7 67.2 67.6 6B.1 68 . .5 69.0 69.4 69.8 70.2 70.6 70.9 71.3 71.6 72.0 72.3 
3500 62.6 63.2 63.7 64.3 64.8 65.3 65.8 66.3 66.7 67.2 67.6 68.1 68.5 68.9 69.3 69.7 70.1 70.4 70.8 71.2 71.5 
3600 61.6 62.2 62.8 63.3 63.8 64.4 64.9 65.4 65.8 66.3 66.7 67.2 67.6 68.0 6B.4 68.8 69.2 69.6 70.0 70.3 70.7 
3700 60.7 61.2 61.8 62.4 I 62.9 63.4 63.9 64.4 64.9 65.4 65.8 66.3 66.7 67.1 67.5 67.9 68.3 68.7 69.1 69.5 69.8 

3800 59.7 60.3 60.9 61.4 

I 

62.0 62.5 63.0 63.5 64.0 64.5 64.9 65.4 65.8 66.2 66.7 67.1 67.5 67.9 68.2 68.6 69.0 
3900 58.7 59.3 59.9 60.5 61.0 61.6 62.1 62.6 63.1 63.6 64.0 64.5 64.9 65.4 65.8 66.2 66.6 67.0 67.4 67.7 68.1 
4000 57.8 58.4 59.0 59.5 60.1 60.6 61.1 61.7 62.2 62.6 63.1 63.6 64.0 64.5 64.9 65.3 65.7 66.1 66.5 66.9 67.2 

(Table continued on next page) 
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