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Introduction

The aim of the test is to give students a basic understanding of the Engine Dyno and give them a practical example of how an engine is run on a dyno and how you use the software to control the different ways in which you can test the engine.
           The test gives a run down on the different equipment used in the dyno running process and tries to give off an overall understanding of what part each piece of equipment plays and why it is needed/useful in the running of an engine dyno.
          The test helps students see how the data is presented on the software (DaTAQ Pro Engine and Vehicle Test System Software) after running the dyno through a test, it helps to give a more accurate understanding of how the data may be presented in real life and how you can draw information from it.
          The aim of the assignment is to be able to use certain equations to take data from the dyno rig and expand it into further knowledge of the engine’s performance, and to understand the way in which the engine reacts while being tested on the dyno.

The data that the assignment asks for is displayed below:
· Corrected Power
· Torque
· Brake Mean Effective Pressure (BMEP)
· Specific Fuel Consumption (SFC)
· Overall Thermal Efficiency

	Graphs To Be Plotted
	Associated Questions

	SFC against Engine Speed
	Suggest reasons why the SFC varies as it does with Engine Speed

	Torque against Engine Speed
	Suggest reason why the Torque varies as it does with Engine Speed

	Brake Power against Engine Speed
	Suggest reasons why the Brake Power varies as it does with Engine Speed






Testing Equipment & Methods Used
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	W230 Dynamometer

This dynos limitations include:
· 10,000rpm
· Maximum Load Of 230Kw
The inner core of this dyno spins freely with the engine allowing for a smooth transfer of power through the driveshaft, as the engine begins to speed up a magnetic force is created from the interior plating which automatically creates a load upon the engine, therefore causing the engine to do more work. (This magnetic force can be manually adjusted from the control room.)

((293) Engine Dynamometer Overview - YouTube [no date])
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	Coolant Tank

The coolant tank is used to feed the engine with a liquid know as ‘coolant’ which is usually a mixture of anti-freeze and water. (Depending on the engine, the ratio of anti-freeze to water content can be different.) As the engine gets warm the thermostat will open allowing coolant to flow through the radiator and throughout the engine, keeping it in a safe operating temperature during dyno running.
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	Radius Arm
The system is calibrated via the calibration arms/ radius arms, there is one arm positioned on either side of the dynamometer, so they balance each other out, both arms are calibrated specifically to the dyno that they are on, the length on this specific arm for this dyno is 815.776mm, or 0.815776m. Both calibration arms will hold a mass measured in Kg to calculate the torque that is applied across the central axis of the dynamometer.






((293) Engine Dynamometer Overview - YouTube [4 Years Ago])
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	Engine

The engine is a 4 cylinder, 1600cc Honda V-tec from around 2001, with a bore of 0.075m and a stroke of 0.087m. It is a D16 model out of a Honda Civic Coupe CRX. 


(CRX_Workshop_Manual.VTec 1.6 2020-10-27 12_57_06.pdf - Google Search [no date])
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	Control Panel

The main control panel of the engine consists of:
· A Gauge Cluster
· Engine ECU
· Fuse Box(s)
· A Starter for the key
· Wiring Loom

All of the wiring for the control panel leads back to the sensor module main control box on the wall behind the engine 

((293) Engine Dynamometer Overview - YouTube [4 Years Ago])
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	Fuel Supply Board

The fuel supply bored is where the fuel comes from the main fuel cell on the back wall of the dyno room and gets pumped through a fuel filter and fuel pump and goes directly to the engine. The fuel also passes through a fuel regulator on the way to the engine just in case this needs to be adjusted.



((293) Engine Dynamometer Overview - YouTube [4 Years Ago])
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	This data can then be taken from the dyno runs using the equipment above in a safe order. The data provided can be gathered from the different types of sensors positioned on the engine itself, these sensors allow you to calculate important data about the engine, such as:
· Corrected Power
· Torque
· BMEP
· SFC
· Overall Thermal Efficiency 
These different data types give a better understanding on the engine’s health, characteristics, and overall performance throughout different conditions.



	Calculated Results
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The results above are the added data that was calculated using the original data, the above data gives further information on engine health and performance

Torque
Torque indicates the force to which the driveshaft is subjected to. Torque can be expressed in two different kinds of unit’s lb/ft or Nm. The definition for torque is the force that acts on a pivot point with the aid of a lever arm
Formula For Torque 
As you can see above to calculate torque you need to have the Load in Newtons and the length of the calibration arm in meters, which equals to 0.815776 meters.
(Technology explained, simply: Torque in cars | BMW.com [no date])

Brake Power
Brake Horsepower is the measurement of power created that makes its way to the wheels, this is recorded in either Horsepower or Kilowatts, (Hp, Kw). Brake Power is what enables the car to accelerate forwards while horsepower is a measurement of power from just the engine alone

(Understanding Brake Horsepower | Sandicliffe Blog [June 9, 2023])

Brake Mean Effective Pressure
The brake means effective pressure in a recording of the engines performance while disregarding the overall engine capacity and displacement. In short, the BMEP is the load imposed on an engine.

(BRAKE MEAN EFFECTIVE PRESSURE definition and meaning | Collins English Dictionary [no date])

Specific Fuel Consumption
Engine Specific Fuel Consumption, SFC measures the fuel efficiency of the engine, it gives a strong indication on the amount of fuel that an engine needs when running throughout the rev range. The lower the SFC value that your data displays indicate better fuel efficiency.
Power) *3600000
(engine specific fuel consumption, AI Generation, - Google Search [no date])

Overall Thermal Efficiency
Thermal efficiency is the ratio difference between the available power at the crankshaft and the total input of energy, also known as the thermal energy from the fuel.
Distributed power generation via gasification of biomass and municipal solid waste, (Indrawan et al. 2020)
Road legal cars tend to have an overall thermal efficiency of around 30 to 40 percent.



Q) Suggest Reasons why the Brake Power varies as it does engine speed.
A) As the engine rpm’s increase the engine timing gets advanced and so does the fuel injection rate, allowing for a stronger and more frequent combustion therefore creating more power as the rpms increase up the rev range. The graph shows a strong increase in power throughout the revs giving us a slight indication that the engine health is somewhat strong.

Q) Suggest Reasons why the Torque varies as it does engine speed.
A) Expanding upon the question above, when the fuel to air mixture increases with engine speeds you add more load onto the pistons in the combustion chamber and therefore onto the crankshaft in return you create more engine torque as the rpms increase. But as the rpms get towards the higher end of the rev range you restrict the engines’ ability to breathe through the valves then you start to lose a little torque.


Q) Suggest Reasons why the SFC varies as it does engine speed.
A) You can see from the graph above that on initial start up the engine needs a high volume of fuel to start idling at an optimal rpm, but as the engine progresses up the rev range the engine gets less fuel efficient as the figure for the Specific Fuel Consumption increases. This is because the fuel to air mixture increases as the engine increases in speed, therefore using a higher volume of fuel at a faster rate and decreasing the overall fuel efficiency of the engine.

Conclusion & Evaluation
I believe that my test results show a healthy and well running engine, considering the age of the engine, I think my results show that the engine has been well taken care throughout its life and can still show some good figures on the dyno when it comes to being tested. In terms of how I felt I performed during the task, sadly I didn’t get to perform any of the dyno running due to there being issues with the dyno at the time of my session, obviously the investigation could have been improved by having the dyno running at a healthy standard. Although the discussion about the dyno equipment and the control room where very academic and gave me a better understanding of running an automotive engine on a dynameter.

References 
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Brake Power (HP)



Torque V Engine Speed

1000	1050	1100	1150	1200	1250	1300	1350	1400	1450	1500	1550	1600	1650	1700	1750	1800	1850	1900	1950	2000	2050	2100	2150	2200	2250	2300	2350	2400	2450	2500	2550	2600	2650	2700	2750	2800	2850	2900	2950	3000	3050	3100	3150	3200	3250	3300	3350	3400	3450	3500	3550	3600	3650	3700	3750	3800	3850	3900	3950	4000	4050	4100	4150	4200	4250	4300	4350	4400	4450	4500	4550	4600	4650	4700	4750	4800	4850	4900	4950	5000	5050	5100	5150	5200	5250	5300	5350	5400	5450	5500	83.433490399999997	83.825878656	84.586997663999995	85.011201184000001	86.318074335999995	87.704077760000004	89.317682687999991	91.201309471999991	93.217091967999991	94.452992607999988	95.43355536	96.088623487999996	96.645798495999998	96.891347072000002	96.796717055999991	96.963951135999991	97.553757183999991	97.839278783999987	98.036696575999997	98.666475647999988	99.652748831999986	100.21400272	100.989805696	101.80395014399998	102.08376131199999	102.810617728	103.32618815999999	103.458343872	103.35066144	103.238084352	103.145085888	102.982746464	102.919115936	102.66296227199999	101.89939593599999	101.096672352	100.90251766399999	100.65778486399999	99.948059743999991	99.391700512	99.287281183999994	98.809236447999993	98.810052223999989	98.587345375999988	98.379322496	98.578371840000003	99.225282207999996	99.672327455999991	100.285791008	100.72794159999999	100.689600128	101.32345807999999	101.21006521599999	101.129303392	101.00530543999999	100.96614819199999	100.75567798399999	100.072873472	99.652748831999986	98.858998783999994	97.896383103999995	96.860347583999996	95.806364991999985	95.037903999999997	94.573727455999986	93.841976383999992	93.317432416000003	93.011516415999992	92.893228895999997	92.986227359999987	92.432315455999998	92.243055423999991	91.525988319999982	90.600898336	89.713334047999993	88.637325503999989	87.350030975999985	85.852266239999992	84.540498431999993	83.482436959999987	82.479848255999997	81.018711862399996	79.604645743999995	78.190987513599993	77.338256860799987	75.94678773759999	74.878936953600004	73.904247788799992	73.124039622399991	72.543370265600004	72.316421382399994	Engine Speed (RPM)


Torque (Nm)
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Specific Fuel Consumption (g/kwh
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