


[bookmark: _Toc92479509][bookmark: _Toc99929333]1.0 introduction
[bookmark: _Toc99929334]1.1 Benefits of engine dynamometer testing.
· Measures torque, force, speed and power
· Fewer losses
· High efficiency
· More versatile
· Low maintenance
· Rapid response
· Low inertia
· Durability
· Higher speeds
· Tighter control
· Faster response
1.1 [bookmark: _Toc99929335]Aims and objectives
To complete calculations using MATLAB and the data we were given on excel to create plotted graphs correctly. Then being able to use this date to inform and support the discussion of engine operating parameters. I will highlight the importance of certain factors that I have gathered from testing or from the calculations. This report will also suggest why certain factors vary and finally this report aims to make a conclusion of the results mentioning limitations of testing method and calculations. 
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[bookmark: _Toc99929337]3.0 method used /equipment
[bookmark: _Toc99929338]3.1 testing equipment  
· Sensor recorder modules which feed the computers
· Exhaust extraction system
· Fuel supply board
Fuel is pumped to lift pump from main tank, which is in the fuel safe. 
· Fuel flow meter
· Main fuel pump which is fed into the regulator
Regulator (so its knows if it can run fuel-injected or non-fuel-injected sensors. 
· Coolant sensor
· Lambda sensor
“Also called an oxygen sensor, is a small probe located on the car exhaust, between the exhaust manifold and the catalytic converter.”
· Throttle actuator 
· Speed sensor
· Eddy current dyno make w230
· Honda 2001 1.6L VTEC d16 model out of a jazz or crx impot model
[bookmark: _Toc99929339]3.2 Operation of eddy current dyno
Fuel is pumped by a lift pump from the main tank, which is in the fuel safe, via the filter and is pumped up by a fuel flow meter to the secondary pump. Which is fed to the engine via the regulator so it can run a fuel injected or non-fuel-injection sensor. The fuel flow meter will also only register what is used in the system which the engine is running. The throttle is then controlled via the computer and actuated from the throttle actuated box which gives us recorded readings of throttle position through the system. The engine is also self-contained on the rig and basic functions are controlled via the sensor modules and main controls itself.  The engine is connected to the dynamometer by a drive shaft bolted straight to the drive shafted. The dynamometer has sensors like a coolant temperature ad speed. The make of the dynamometer itself is an eddy current shank w230 which is limited to 10000RPM and a max load of 230kw. The eddy current dyno has an inner core that spins freely and is powered by the engine and the outer casing is fed by current which produces an electromagnetic field which puts load on the engine, trying to slow it down.  The reaction to the outer casing is it tries to turn, when it turns its restricted from turning by a strain gauge. This strain gauge sends a signal between 0-10 volts to the computer system within the control cell.  This is the only with this dyno does, as everything else such as RPM and anything coming from a sensor is then used to calculated other factors.  The dyno itself has calibrated arms one either side, which are designee to be 815.776mm from the centre of the dyno. A mass is hanged on one end (Kg) once we got that we can then work out what torque is applied around the centre axis of the dynamometer. This will then try to turn the outer casing, this will pull on the strain gauge which gives a signal reading. Then more weight would be added each time, for example 10Kg each time. This would then build up a picture to see if the voltage is equivalent to the torque that is produced. You would also need to convert the torque into the correct units as it comes out in Kg. 
[bookmark: _Toc99929340]3.3 Methods of collecting date used in MATLAB
There are many different operations we can run in the dyno cell, like the following:
· Manual
· Test sequence 
· Step test
· Sweep test
Manual mode has two dials being dynamometer and the one engine. The engine dial controls the RPM from the throttle box, the dynamometer dial controls the amount of current going to the dynamometer, the screens in the dyno cell show dyno torque, lambda, fuel flow rate etc. To start off you need to put dyno mode on torque and throttle on direct. Then increases throttle, then of course RPM will raise.  This method is good at targeting specific RPMs and loads.
What different colour traces mean:
· White- RPM
· Blue- torque
· Yellow-fuel flow
· Red- power needed to overcome load 
Test sequence is when a chosen parameters are put in. Can program in different tests, different loads etc. There are two P-curve tests, being step and sweep. Step test is used for targeting specific areas. Used to find out emissions, fuel its using, lambda, fuel flow, temperature and if teres somethings that not quite right.  Benefits of this method is the amount of date produced and it aver accurate however, lots of heat is produced because you’re holding the engine at specific RPM at full throttle for long periods.  
[bookmark: _Toc99929341]3.4 Chosen method
Sweep testing is where the date we were given came from. Firstly, you set a ramp time where is how long before it starts. Then choosing your starting RPM and the finish RPM. Then chosen how often it’s going to log it (for example very 50). It also doesn’t pause at every RPM, just takes the reading. Less accurate then a step test however, this test wont allow the engine to overheat. A total ramp time needs to be set and what values you want the test to end on( 0% throttle and idle) and how long it takes to get there. Put 100& throttle and then start test. 












[bookmark: _Toc99929342]4.0 Calculations in MATLAB
[bookmark: _Toc99929343]4.1 SFC heat map of load and engine speed
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Figure 1.1 SFC heat map of load and engine speed

“Specific gravity definition, the ratio of the density of any substance to the density of some other substance taken as standard”
SFC “The quantity of fuel consumed (by weight) to produce one unit of power in one unit of time.” 
[bookmark: _Toc99929344]4.2 Double Y  axis  graph  of  Torque  and  Power  against engine speed, at full load
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Figure 1.2 Torque and power against RPM t full load 


As engine speed increases torque increases all the way to 200Nm as it reaches 3000 RPM however, power peaks at 6000RPM at 90Kw.RPM the decrease as engine speed increases over 300RPM, where else power gradually increases through 1000RPM-6000RPM. This suggest that this engine has torque at low RPM and high power at high RPM. The reason for the torque decreases pass a certain RPM is because the fastest the engine has to work the more friction of the moving parts 
“High torque can increase an engine's horsepower at lower speeds due to what has become known as a limit on how fast an engine can spin. “

[bookmark: _Toc99929345]4.3 Double Y axis graph of Thermal Efficiency and BMEP at Full Load
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Figure 1.3 Thermal efficiency and BMEP against RPM at full load
BMEP will increases when torque is at its peak and then will decreases power increases. As more torque is wanted at lower RPM a larger figure of BMEP is needed to force the piston down at low RPM to create more torque.  At lower RPM the pressure of the compressed air will lower, making thermal efficiency drop dramatically.









[bookmark: _Toc99929346]4.4 3D Plot of cylinder Pressures across all RPM’s and Crank Angles.
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Figure 1.3
Clearly the importance of pressure at higher RPM is very important because more air must be compressed at higher RPM as the engine is working a lot more. Crank angle is very important as its crucial to determine piston speed and maximum piston velocity. “The angle aids in determining the proper time to open the exhaust valves to best use the power stroke while remaining capable of clearing the spent exhaust gases from the cylinder. “ this why the crank angle is very important as it can be used to optimize best power and torque values, also the pressure in the cylinder. 









[bookmark: _Toc99929347]5.0 Conclusion 
[bookmark: _Toc99929348]5.1 limitations of eddy current dyno and method
Eddy current dyno can only run engine RPMs that don’t over come10,000RPM and a max load of 230Kw, meaning its limited to engines in these parameters. The eddy current dyno only gives readings for torque and all other date as to be calculated from sensors meaning its more time consuming.  The problem with using a sweep test to calculated date as well, is its less accurate than other methods so you will never get dead on calculations or figures. 
[bookmark: _Toc99929349]5.2 Key date and important factors
A key factor that seems to change most of the values from the data I collect is torque. Torque seems to have an effect on more factor from low RPMs to high RPMs. As we know torque effects of BMEP and pressure at certain points. 






















[bookmark: _Toc99929350]6.0 Refence list
	Article title:
	All you need to know about the lambda sensor and exhaust

	Website title:
	Autobutler

	URL:
	https://www.autobutler.co.uk/wiki/lambda-sensor-what-is-it



	Author
	Ira Dube

	Article title:
	What is specific gravity?

	Website title:
	Ask Sawal

	URL:
	https://asksawal.com/what-is-specific-gravity



	Article title:
	ATPL Performance Question [Archive] - PPRuNe Forums

	Website title:
	Pprune.org

	URL:


	https://www.pprune.org/archive/index.php/t-426488.html


	Author
	controlling effect

	Article title:
	US6632110B2 - Exhaust catalyst for outboard motor engine - Google Patents

	Website title:
	Patents.google.com

	URL:
	https://patents.google.com/patent/US6632110B2/en



1
2 | Page

image1.gif




image2.png
Prifysgol Cymru

¥ Drindod Dewi Sant
University of Wales
Trinity Saint David




image3.png
MSPORT-ENG

STUDENT RACE TEAM

UWTSD Swansea





image4.png
SFC
Best at 2 RPM and 4% Load
worse at2 RPM and 4% Load





image5.png
torque (Nm)

Torque and Power against RPM at Full Load

200

190

180

170

140

130

120

10

1000

2000

3000

4000
RPM

5000

6000

EY

80

70

60

50

40

30

20

Power (Ki)




image6.png
BMEP(Pa)

o xi0Thermal efficency and BMEP against RPM at Full Load

18

17

16

13

12

11

1000 2000 3000 4000 5000 6000
RPM

033

0325

032

0315

031

0.305

03

Thermal efficency (%)




image7.png
Pressure

3D grapg of pressure against RPMpressure and crank angle

-200

Crank angle 1000 RPM Pressure




