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1.
Introduction

   

The aims of this test are to learn to how operate the dynamometer to conduct research and tests, as well as understanding the engineering processes that go into running the machine. 
I aim to grasp how to find sets of data such as Torque, Corrected Power, SFC, BMEP and Overall Thermal Efficiency under different amounts of strain from the dynamometer, at different speeds from the engine itself, and also experiment with running the engine up to certain rpms for different durations and taking note of how the engine behaves.




















2.
Equipment and Method

The dynamometer is a machine used to find the torque applied on a rotating device, in this case, an engine. The machine is a Schenck ws230 and is limited to 10000 rpm and max load of 230Kw. 

It is an Ettie current dyno, which has a free spinning inner core that is powered by the engine. The outer casing is fed by current and produces an electromagnet field which applies a force on the engine to try and reduce the engines rotational movement.

In reaction to this the outer casing tries turn, when it does so its confined from turning by a strain gauge that sends signals between 0 and 10 volts to the computer system within the control cell. 

The engine, a Honda 1.6lt d16 model has its throttle managed by a computer which is controlled via the actuator box, recording the throttle readings. The basic controls of the engine are run by sensor modules and the main controls in the control room. Fuel comes from the lift pump, connected to main tank in the fuel safe, which is filtered, passes through a fuel flow meter and then into the secondary swill pot that feeds the main fuel pump which supplies the engine via regulator. Fumes are extracted via the large exhaust system.

The engine and dynamometer are connected via a crank shaft, which gives them the exact same rpm. The dyno has speed sensors which track the speeds of the engine for data logging and for safety. Hernandez, W. (2006). 

The engine and dyno both have a Coolant temperature sensor, used to measure the temperature of coolant in the engine in order to maximise engine performance. Tutunea, D., Ilie, D., Racila, L., Otat, O., & Geonea, I. (2022). The engine also has a flow meter senor which determines the volume of fuel being supplied at any given moment.  LaNasa, P. J., & Upp, E. L. (2014).  A lambda sensor which reads the levels of oxygen being mixed with fuel for combustion which makes fuel consumption as effieicent as possible. Lee, J.-H., & WCA. (2003). 

The dyno system is calibrated with calibration arms at either side of the device which neutralises them. They are manufactured to be a specific length (815.776mm) away from the central pivot point of the dyno.

Hang mass on one end mass in kg, the weight will try to turn outer casing, which pulls on the strain gauge and a signal is sent off. The amount of weight added can be varied in order to build data and gain understanding of how the engine operates under certain loads. Results are then logged and extrapolated by the computer to produce units of torque being produced. The amount of supplied EMF can be varied in order to give produce more or less strain which varied the values for torque results. In the control room, graphs and data sheets can be produced with mixed data to calculate desired results depending on what data has been recorded,

Because of the vast amount of current produced, large quantities of heat are generated so the system has inlet and outlet pipes from the coolant take on roof that uses radiators and fans to regulate temperatures at all times. As well as this the room storing the dynamometer and engine is fitted with various alarms and detectors in case of any accidents like fire or gas leaks. In the event of an accident, an extinguisher system is deployed into the room, to resolve any harmful or damage.

Mark Fall. (2021)

















3.
Data
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4.
Graphs
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The torque vs Engine speed graph shows multiple small peaks of torque which could be due to the air intake being slightly inefficient because of the modified lawn mower air filter. It could also be due to the age and wear of the engine and not running ta peak performance anymore. The curve peaks early because of the manufacturing design, this is done when the piston pulls in maximum air. Inconsistencies in the curve could have been from engine malfunctions such as the throttle body and inlet valve which decide how much air is allowed into the engine. Driving 4 Answers, (2022)

The engine being a Honda 1.6ltr 2000-2001 d16 model 
from a Honda, has an intended use of commuting, around towns and cities and therefore needs torque at low rpm for things like getting the car moving easily when setting off up hill, stopping and starting in traffic, and gaining speed at lower rpm when joining motor ways. At higher speeds, torque isn’t required for this engine and therefore it gradually decreases. 
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The graph shows that upon ignition and at lower rpm the engine consumes high amounts of fuel to get the engine up and running, this being due to lack of momentum in the engine and also high amounts of friction in the engine from a lack of heat in the components of the engine and also in the oil. 

The SFC decreases to the lowest amount of consumption when the engine is at idol at 259.341Kg/Kwh where the engine is revving at 1750rpm. 

SFC then increases proportionally with RPM in a positive correlation with a few uneven peaks of SFC from probable engine issues from the throttle body due, Likely the air intake being inefficient because of the lawn mower air filter. It could also be due to the age and wear of the engine and not running at peak performance. The SFC and engines speed peak at same point of 374.5Kg/Kwh and 5500rpm, this shows that at higher speed the engine will burn more fuel. 
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The graph shows a consistent positive correlation up 34.975KW, at which point the BP begins to taper off and decrease down to 35.46KW. The reason behind this drop in power is due to the rotational force (torque) dropping off at high rpm and therefore not giving the engine the ability to output high BHP at high RPM.

Other factors that will cause a reduction in power are issues with the throttle body due to the modified air filter, as well as friction and wear within the engine itself.





5.
Conclusions


Correct Power (W)= Power (KW) * (1.01325/1.0189) *Square Root (300/293)
Torque (Ft/lbs) = 0.7375621(N/m to Ft/lbs) * Load (N)
BMEP = (2*PI*Torque) *1.6 
SFC = Flow Rate(l/min) * 0.75 (litres to Kg) * 60 / Corrected Power(W)
Overall Thermal Efficiency (%) = (Corrected Power(W)/Input Energy(J)) * 100
Power (KW) = (2 * PI * Engine Speed (RPM) * Torque (Nm) / 60) / 1000
Mass of Fuel (Kg) = Fuel Flow Rate (l/min) * 45 Mj/Kg  (Calorific Value) 
Input Energy (J) = (Fuel Flow Rate (l/min) * 0.75 (litres to Kg) * 45000 (Calorific Value) / 60
Brake Power (KW) = Mechanical Efficiency (%) * Power (KW) / 100
IMEP = Power (KW) * 120 / (Length (M) * Area (M^2) * Engine Speed (rpm) * No. Cylinders)
Mechanical Efficiency (%) = BMEP / IMEP *100

These Calculations came from the Handout given to us. 
Abi Summerfield, (2019)
Certain information came from the Honda Civic Coupe CRX Shop Manual. HONDA MOTOR CO. LTD. (1987)
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These are the formulas that I used to calculate my data. I am overall very pleased with my results and graphs because they show realistic trends that you would see in real life applications, I know this from researching other data and seeing how my results compare. An example of this would be torque tapering off at high engine speed. Which looks very similar to results found through research as found in figure 1 with this image of a Honda 2.0 Engine.

Figure 1
[image: Honda 2.0 SI engine - torque and power curves at full load]











(Power vs Torque, 2025)









6.
Evaluation



I felt that I performed the tasks to a high level, I used research and dissected problems using different equations and general knowledge to complete various tasks such as describing graphs and calculating data. I could’ve improved on the amount of research I used to conduct the tasks to increase my depth of knowledge relating to topics numerical equations I have written about and used.
To improve, I would need to actually complete the task by using/experiencing the dynamometer in action and not just watch videos about them, this would broaden my understanding of the machine and would likely improve my ability to complete and describe an assignment about one.    
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101.8039501
1020837613
1028106177
1033261882
1034583439
1033506814
1032380804
1031450859
1029827285
1029191159
1026629623
101.8083959
1010866724
1009025177
1008577845
s0.94805974
939170051
soza72e118

Torque

7543416082
75.78893621
764770817
76.88061402
7804210858
79.29530087
207542008
245723561
saz7e75168
539715833
8622370804
ss.a75o7042
73797253
e7e017316
751617430
e7es7amass
820063208
sa.asa77eal
saca7aseas
89.2068083
00837947
060582223
130724383
5204333086
22631488
2548255
sas19218
535391069
sa.aa17as6e
sazaeses2
325588303
310010817
sasis7enz
28190838
212962583
14038808
122832088
100705604
036537697
98235958
97679518
933574021

7615530914
7681854172
7684278587
7605784100
7785208876
782.6708561
7870789368
7931720792
7985683547
2017639885
s07.4727034
11521981
s12.5509327
17141968
s10.8300184
810.0096102
2082205983
083200053
063130202
003150842
7940114078

sre

60333
1272
w250
318002
0674

27600
27323
260202
260250
267229
26002
263778
250845
250301
265013
260317
260267
267569
20011
265761
263501
262120
26182
26039
260467
263208
264819
262700
260312
260218
26889
20122
271085
27403
2720
272560
)
200,022
285308
291978

Oversll Thermal Efiiency.
"
o0.022201674
0022778393
o.023850851
o.0251571
o.028081227
o.02601331
o.02752415
©.028976087
o.029278521





