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Engine Performance Characteristics 

 

Introduction: 

The aim of this dynamometer test is to attach an engine to a dynamometer and obtain 

the corrected values for the power generated from the engine, the torque, the BMEP 

(Brake Mean Effective Pressure), the SFC (Specific Fuel Consumption) as well as the 

overall thermal efficiency of the engine. 
A dynamometer is used in this experiment to display different values for different criteria 

regarding an engine. The dynamometer being used in this experiment is specifically the 

SCHENCK W230. This specific dynamometer has a maximum load of 230KW and can 

rev up to a maximum of 10000 revolutions per minute (Abdullah et al. 2009). The string 

gauge communicates with the computer to read the voltage being passed through. The 

dynamometer is attached with the help of a drive shaft to a D16 1.6 litre v-tec Honda 

engine. This engine was manufactured between 2000 to 2001 and is commonly found in 

a Honda Jazz. The dynamometer records the throttle input into the engine. The 

dynamometer also has various sensors that help record the temperature of the coolant 

as well as the speed or revs.  

In this experiment, we used two dials to test the dyno cell. The two dials are the 

dynamometer and the engine dial. The dynamometer dial controls the current flowing 

into the machine whereas the engine dial controls the rpm or the throttle response. The 

current flowing into the engine is the torque adjusted by the dynamometer dial. The 

dyno cell measures various criteria like fuel pumps, coolant pumps, ignitions and so on. 

In the step test and the sweep test, the dyno controls the speed. In step test, when the 

throttle is controlled by the operator rotating the engine dial, it helps determine the fuel, 

air different specific areas. Step testing provides accurate readings while the operator 

maintains the engine throttle speed. In the sweep test, you get the values of the power 

input, the horsepower is also visible. 

 

Apparatus: 

We consider the efficiency to be 1. 

Diameter = 815.776 mm  

Radius = D/2 = 0.407888 m  

Torque = (f*r)/n 



Angular Velocity = (2π*dyno speed)/60  

Power = torque * angular velocity 

SFC = fuel flow rate / power 

BMEP = brake power / displacement volume 

Ambient temperature = 27 (Celsius) 

 

Results:  

Load 
Dyno 

Speed 
Fuel Flow 

Rate 
Lambd

a 
Angular 

velocity Torque Power SFC BMEP 
Newto

ns rpm l/min 
Lambd

a ω BHP KW Corr (T) Corr (KW) 
102.27

5 1000 0.0704 1.2658 104.6666667 41.7167452 
4366.3526

6 
1.61233E-

05 
4284.4835

5 
102.75

6 1050 0.0724 
1.2678

3 109.9 41.9129393 
4606.2320

3 
1.57178E-

05 
4519.8651

8 
103.68

9 1100 0.0737 
1.2734

4 115.1333333 42.2934988 4869.3915 
1.51354E-

05 
4778.0904

1 
104.20

9 1150 0.0728 
1.2847

6 120.3666667 42.5056006 
5116.2574

6 
1.42292E-

05 
5020.3276

3 
105.81

1 1200 0.0744 
1.2918

1 125.6 43.1590372 
5420.7750

7 1.3725E-05 
5319.1355

4 

107.51 1250 0.07895 
1.2972

9 130.8333333 43.8520389 
5737.3084

2 
1.37608E-

05 
5629.7338

9 
109.48

8 1300 0.079 
1.2989

5 136.0666667 44.6588413 
6076.5796

8 
1.30007E-

05 
5962.6438

1 
111.79

7 1350 0.0796 
1.2946

9 141.3 45.6006547 
6443.3725

1 
1.23538E-

05 
6322.5592

8 
114.26

8 1400 0.0835 1.2855 146.5333333 46.608546 6829.7056 1.2226E-05 
6701.6486

2 
115.78

3 1450 0.0847 
1.2781

8 151.7666667 47.2264963 
7167.4079

2 
1.18174E-

05 
7033.0190

2 
116.98

5 1500 0.08865 1.2795 157 47.7167777 7491.5341 
1.18334E-

05 
7351.0678

3 
117.78

8 1550 0.0932 
1.2776

6 162.2333333 48.0443117 
7794.3888

4 
1.19573E-

05 
7648.2440

5 



118.47

1 1600 0.0959 
1.2823

5 167.4666667 48.3228992 
8092.4748

6 
1.18505E-

05 
7940.7409

6 
118.77

2 1650 0.09875 
1.2902

8 172.7 48.4456735 
8366.5678

2 
1.18029E-

05 
8209.6946

7 
118.65

6 1700 0.10005 
1.2994

2 177.9333333 48.3983585 
8611.6812

6 
1.16179E-

05 
8450.2122

4 
118.86

1 1750 0.10305 
1.3105

3 183.1666667 48.4819756 
8880.2818

6 
1.16044E-

05 
8713.7765

7 
119.58

4 1800 0.1093 1.3149 188.4 48.7768786 
9189.5639

3 
1.18939E-

05 9017.2596 
119.93

4 1850 0.11415 
1.3184

9 193.6333333 48.9196394 
9472.4728

4 
1.20507E-

05 
9294.8639

8 
120.17

6 1900 0.11745 
1.3189

2 198.8666667 49.0183483 
9748.1155

3 
1.20485E-

05 
9565.3383

6 
120.94

8 1950 0.12055 
1.3148

4 204.1 49.3332378 
10068.913

8 
1.19725E-

05 
9880.1217

1 
122.15

7 2000 0.12555 
1.3165

3 209.3333333 49.8263744 10430.321 1.2037E-05 
10234.752

5 
122.84

5 2050 0.12785 
1.3209

8 214.5666667 50.1070014 
10751.292

3 
1.18916E-

05 
10549.705

5 
123.79

6 2100 0.1309 
1.3228

7 219.8 50.4949028 
11098.779

6 
1.17941E-

05 
10890.677

5 
124.79

4 2150 0.13435 
1.3216

4 225.0333333 50.9019751 
11454.641

1 
1.17289E-

05 
11239.866

6 
125.13

7 2200 0.1377 
1.3165

2 230.2666667 51.0418807 
11753.243

7 
1.17159E-

05 
11532.870

4 
126.02

8 2250 0.14105 
1.3046

5 235.5 51.4053089 
12105.950

2 
1.16513E-

05 
11878.963

7 

126.66 2300 0.14495 
1.2964

6 240.7333333 51.6630941 
12437.028

8 
1.16547E-

05 
12203.834

6 
126.82

2 2350 0.14985 
1.2822

9 245.9666667 51.7291719 12723.652 
1.17773E-

05 
12485.083

5 

126.69 2400 0.1537 
1.2730

4 251.2 51.6753307 
12980.843

1 
1.18405E-

05 
12737.452

3 
126.55

2 2450 0.15565 
1.2698

4 256.4333333 51.6190422 13236.843 
1.17588E-

05 
12988.652

2 
126.43

8 2500 0.1596 
1.2744

6 261.6666667 51.5725429 
13494.815

4 
1.18268E-

05 
13241.787

6 



126.23

9 2550 0.1626 
1.2787

6 266.9 51.4913732 
13743.047

5 
1.18314E-

05 
13485.365

4 
126.16

1 2600 0.16805 
1.2763

4 272.1333333 51.459558 14003.861 
1.20003E-

05 
13741.288

6 
125.84

7 2650 0.17145 
1.2802

7 277.3666667 51.3314811 
14237.641

8 1.2042E-05 13970.686 
124.91

1 2700 0.17465 
1.2837

1 282.6 50.949698 
14398.384

6 
1.21298E-

05 
14128.414

9 
123.92

7 2750 0.1784 1.2812 287.8333333 50.5483362 
14549.496

1 
1.22616E-

05 14276.693 
123.68

9 2800 0.18005 
1.2744

8 293.0666667 50.4512588 
14785.582

3 
1.21774E-

05 
14508.352

6 
123.38

9 2850 0.1831 
1.2603

6 298.3 50.3288924 
15013.108

6 1.2196E-05 
14731.612

8 
122.51

9 2900 0.1879 1.2531 303.5333333 49.9740299 
15168.783

9 
1.23873E-

05 
14884.369

2 
121.83

7 2950 0.19255 
1.2394

3 308.7666667 49.6958503 15344.422 
1.25485E-

05 
15056.714

1 
121.70

9 3000 0.199 
1.2273

5 314 49.6436406 
15588.103

1 
1.27661E-

05 
15295.826

2 
121.12

3 3050 0.20605 1.2193 319.2333333 49.4046182 15771.601 
1.30646E-

05 
15475.883

4 
121.12

4 3100 0.21005 
1.2069

2 324.4666667 49.4050261 
16030.284

1 
1.31033E-

05 
15729.716

3 
120.85

1 3150 0.21605 
1.1927

4 329.7 49.2936727 
16252.123

9 
1.32936E-

05 
15947.396

6 
120.59

6 3200 0.21795 
1.1848

1 334.9333333 49.1896612 
16475.257

2 
1.32289E-

05 
16166.346

1 

120.84 3250 0.22305 
1.1737

8 340.1666667 49.2891859 
16766.538

1 
1.33033E-

05 
16452.165

5 
121.63

3 3300 0.2255 
1.1611

8 345.4 49.6126411 
17136.206

2 
1.31593E-

05 
16814.902

4 
122.18

1 3350 0.2285 
1.1510

4 350.6333333 49.8361637 
17474.220

2 
1.30764E-

05 
17146.578

6 
122.93

3 3400 0.2342 
1.1411

7 355.8666667 50.1428955 
17844.185

1 
1.31247E-

05 
17509.606

6 
123.47

5 3450 0.23605 
1.1266

9 361.1 50.3639708 
18186.429

9 
1.29795E-

05 
17845.434

3 



123.42

8 3500 0.24195 
1.1197

5 366.3333333 50.3448001 
18442.978

4 
1.31188E-

05 
18097.172

6 
124.20

5 3550 0.24545 
1.1062

2 371.5666667 50.661729 
18824.209

8 
1.30391E-

05 
18471.255

9 
124.06

6 3600 0.25505 
1.0969

7 376.8 50.6050326 
19067.976

3 
1.33758E-

05 
18710.451

7 
123.96

7 3650 0.25755 
1.0940

1 382.0333333 50.5646517 
19317.382

4 
1.33326E-

05 
18955.181

5 
123.81

5 3700 0.26445 
1.0965

9 387.2666667 50.5026527 19557.994 
1.35213E-

05 
19191.281

6 
123.76

7 3750 0.2651 
1.0980

8 392.5 50.4830741 
19814.606

6 1.3379E-05 
19443.082

7 
123.50

9 3800 0.2693 
1.0990

7 397.7333333 50.377839 
20036.945

8 
1.34402E-

05 
19661.253

1 
122.67

2 3850 0.27375 
1.1053

3 402.9666667 50.0364367 
20163.016

1 
1.35768E-

05 
19784.959

6 
122.15

7 3900 0.2759 
1.1170

4 408.2 49.8263744 20339.126 1.3565E-05 
19957.767

4 
121.18

4 3950 0.28285 
1.1225

9 413.4333333 49.4294994 
20435.802

7 
1.38409E-

05 
20052.631

4 
120.00

4 4000 0.28455 
1.1246

1 418.6666667 48.9481916 
20492.976

2 
1.38852E-

05 
20108.732

9 
118.73

4 4050 0.2871 1.1222 423.9 48.4301738 
20529.550

7 
1.39847E-

05 
20144.621

6 
117.44

2 4100 0.28895 
1.1239

4 429.1333333 47.9031825 
20556.852

4 
1.40561E-

05 
20171.411

4 

116.5 4150 0.29305 
1.1223

3 434.3666667 47.518952 
20640.648

8 
1.41977E-

05 
20253.636

6 
115.93

1 4200 0.2949 
1.1217

9 439.6 47.2868637 
20787.305

3 
1.41865E-

05 
20397.543

3 
115.03

4 4250 0.29715 
1.1245

6 444.8333333 46.9209882 
20872.019

6 
1.42368E-

05 
20480.669

2 
114.39

1 4300 0.3022 
1.1227

8 450.0666667 46.6587162 
20999.532

9 
1.43908E-

05 
20605.791

6 
114.01

6 4350 0.30605 
1.1194

3 455.3 46.5057582 
21174.071

7 1.4454E-05 
20777.057

9 
113.87

1 4400 0.3092 
1.1198

6 460.5333333 46.4466144 
21390.214

2 
1.44552E-

05 
20989.147

7 



113.98

5 4450 0.3099 
1.1187

3 465.7666667 46.4931137 
21654.942

6 
1.43108E-

05 
21248.912

4 
113.30

6 4500 0.31445 
1.1156

3 471 46.2161577 
21767.810

3 
1.44456E-

05 
21359.663

8 
113.07

4 4550 0.3171 
1.1095

3 476.2333333 46.1215277 
21964.608

9 
1.44369E-

05 
21552.772

5 
112.19

5 4600 0.3194 
1.1056

9 481.4666667 45.7629942 
22033.356

3 
1.44962E-

05 
21620.230

8 
111.06

1 4650 0.32055 
1.0978

2 486.7 45.3004492 
22047.728

6 
1.45389E-

05 
21634.333

7 
109.97

3 4700 0.3207 
1.0955

8 491.9333333 44.856667 
22066.489

7 
1.45333E-

05 21652.743 
108.65

4 4750 0.32485 
1.0882

7 497.1666667 44.3186628 
22033.761

8 
1.47433E-

05 
21620.628

8 
107.07

6 4800 0.32455 
1.0839

6 502.4 43.6750155 
21942.327

8 1.4791E-05 
21530.909

1 

105.24 4850 0.3257 
1.0822

1 507.6333333 42.9261331 21790.736 
1.49467E-

05 
21382.159

7 
103.63

2 4900 0.3277 1.0846 512.8666667 42.2702492 
21679.001

8 1.5116E-05 
21272.520

5 
102.33

5 4950 0.32845 
1.0882

3 518.1 41.7412185 
21626.125

3 
1.51876E-

05 
21220.635

4 
101.10

6 5000 0.3287 
1.0868

7 523.3333333 41.2399241 21582.227 
1.52301E-

05 
21177.560

2 
99.314

9 5050 0.32985 1.0891 528.5666667 40.5093559 
21411.895

2 1.5405E-05 
21010.422

2 
97.581

5 5100 0.3297 
1.0918

5 533.8 39.8023229 
21246.479

9 
1.55179E-

05 
20848.108

5 
95.848

6 5150 0.33095 
1.0940

7 539.0333333 39.0954938 
21073.774

3 
1.57044E-

05 20678.641 
94.803

3 5200 0.3338 
1.0934

6 544.2666667 38.6691284 
21046.317

6 
1.58603E-

05 
20651.699

2 
93.097

6 5250 0.3313 
1.0880

4 549.5 37.9733939 
20866.379

9 
1.58772E-

05 
20475.135

3 
91.788

6 5300 0.3324 
1.0833

9 554.7333333 37.4394685 
20768.921

1 
1.60047E-

05 
20379.503

9 
90.593

8 5350 0.3308 
1.0800

7 559.9666667 36.9521239 
20691.957

6 
1.59869E-

05 
20303.983

4 



89.637

4 5400 0.3388 
1.0789

5 565.2 36.5620198 
20664.853

6 1.6395E-05 
20277.387

6 
88.925

6 5450 0.3438 
1.0792

3 570.4333333 36.2716851 
20690.578

3 
1.66163E-

05 
20302.629

9 
88.647

4 5500 0.3488 
1.0836

6 575.6666667 36.1582107 
20815.076

6 
1.67571E-

05 
20424.793

9 
 

 

 

Graphs: 

 

 

The SFC varies as it does with the engine speed. Some reasons why this is true are because 
of various factors like the setting of the throttle, the load, engine design, thermal efficiency, 
et cetera.  

The throttle setting can cause varies as the engine produces less power but uses less fuel 
when operating at lower engine speeds (lower throttle settings). This is so that the engine's 
intake of air-fuel mixture can be regulated by the throttle. Less fuel is needed to maintain 
the reduced power output at lower speeds. 

The load can also affect this as the need for engine load has a big impact on SFC. Because 
there is a greater requirement for power output at higher engine speeds and loads, fuel 



consumption may rise. On the other hand, as the engine runs closer to its maximum 
efficiency point with reduced loads, fuel consumption may drop.  

Similarly, the engine design can affect this as at different speeds, different engine designs 
have different properties. The SFC characteristics of natively aspirated engines may differ 
from those of turbocharged engines. Furthermore, engines with lift and variable valve 
timing can maximize fuel efficiency at different velocities. 

Thermal efficiency also plays an important role in causing the SFC to vary from engine 
speed as Engine speed can affect the engine's thermal efficiency, which is defined as the 
ratio of useful work output to fuel-derived heat. Engines may have optimal speed ranges 
within which they run most effectively, resulting in lower SFC. 

 

 

The torque can vary regarding engine speed due to several factors such as the engine 
design, load, intake and exhaust system, frictional losses and so on.  

Design elements including bore, stroke, valve timing, compression ratio, and induction 
system design have a significant impact on an engine's torque characteristics. Variations 
in engine designs result in varying torque curves; engines with low-end torque, or more 
torque produced at low speeds, and high-end torque, or more torque produced at higher 
speeds. 



Engine speed and load variables affect the torque needed to overcome resistance or 
complete a task. More torque is usually needed when the engine is under more load, so to 
maintain or increase speed, the engine may need to run faster. 

The engine's capacity to breathe effectively at various speeds is influenced by the design of 
the intake and exhaust systems, which includes the size and form of headers, mufflers, 
and intake and exhaust ports. To maximize torque across the engine's working range, ideal 
airflow is necessary. 

Mechanical losses that impact torque output are partly caused by friction between moving 
parts, including gears, piston rings, and bearings. The torque output decreases as engine 
speed increases due to an increase in frictional losses. Similarly, engine speed can change 
and impact torque output due to pumping losses caused by the engine's intake and 
exhaust systems. 

 

 

The brake power is measured at the output shaft and can vary from the engine speed due 
to certain criteria. Some of these are the valve timing, friction, load as well as the 
combustion efficiency. 

The opening and closing of intake and exhaust valves can be optimized by engines with 
variable valve timing and lift systems to increase power production at a variety of engine 



speeds. Power output can be raised by optimizing the lift and timing of the valves to boost 
volumetric efficiency. 

Power losses that impact power output are caused by friction between moving parts and 
mechanical losses in the engine. The net power output of the engine decreases as engine 
speed increases due to an increase in frictional losses. 

The engine speed and load conditions affect how much power is needed to overcome 
resistance or complete a task. In order to maintain or accelerate at a given speed, 
increasing the load on the engine usually demands more power, which may call for faster 
engine speeds. 

The efficiency of the combustion process within the engine cylinders can be influenced by 
engine speed. At some rates, the combustion process may be more efficient, resulting in 
the production of greater power from the same amount of fuel. 

 

Conclusion: 

The dynamometer is principled to transfer accurate data to the computer with 
the help of the sensors attached. The values derived are precise, making this 
dynamometer useful in day-to-day experiments.  

Specific fuel consumption (SFC) generally varies with engine speed due to a 
combination of factors related to engine design, mechanical inefficiencies, 
combustion efficiency, and current workload circumstances. Comprehending 
these components is essential to optimizing engine performance and fuel 
efficiency in various operating scenarios. An engine's torque output changes 
as its speed is a result of a complex interplay between various engine 
architecture, intake and exhaust system configurations, variable valve timing 
adjustments, forced induction, fuel and ignition timing synchronization, 
friction and mechanical resistances, and operating workload. 
Comprehending these components is essential for maximizing engine 
performance in many operating environments. Because of a variety of factors, 
such as combustion efficiency, the efficiency of the intake and exhaust 
systems, the impact of forced induction, frictional and mechanical 
resistance, the current workload, and the coordination of fuel and ignition 



timing, the brake power generated by an engine also varies with engine speed. 
Comprehending these components is essential to maximizing engine 
performance in a range of operating environments.  
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