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Introduction
During this test we are going to put the Honda 1.6 engine through vigorous testing to calculate as much data as possible to have a detailed evaluation to the engine. 
We will test the engine using the dyno where we will increase the engine speed and the load to get the readings that we want, we keep the engine speed, and the load has high as it will go before it bogs down indicating that the max load has been reached.
I will calculate to power, torque, SFC, BMEP, and thermal efficiency, from the test then using that data I will plot graphs comparing them to the engine speed that we have tested. I will the draw up my own conclusion and opinions with the data and backed by research.
In this report I will show my knowledge of engine principles and powertrain analysis.











Equipment
The equipment used in this test are.
· A Honda 1.6 vtec,
· A Schenck WS230 dynamometer
· And the Schenck software

[image: ]The engine is vtec, variable valve timing and lift electronic control, it is from 2000 to 2001 this engine is found it Hondas crx and the jazz. It has around 160 horsepower from new and the dose vary from the setup to the market, but we will find out during the test. It comes with a standard five speed transmission, but Honda do offer some automatic models. The engine is well regarded for its longevity and reliability, also it has very good fuel economy as its performance is known as (peppy performance) at higher rpms where the vtec engages and can enhance the power delivery.

The dynamometer is produced the Schenck, it can measure torque, power, rotational speed, and more. They are well known for their high levels of accuracy as this ensure reliable data to better the consistently of the information. With this dyno as it is rotational it can test a large number of different types of engines sizes and power outputs with different types of fuel like petrol, diesel and alternative fuels. They supply the software to analyse the data form it, it can generate reports and can change the parameters of the test with the data it receives and make an informed decision. This is a list of technical information about the dynamometer,
“10,000 RPM Capability
Twin starter cranking system
Fully computerised control and test sequencing
Real time data logging and trend display from up to ....... channels
Sophisticated test cell air temperature and engine coolant closed loop control
Automated engine shut down on critical preset safety limits including:
             engine overspeed, coolant temperature, oil pressure, test system water supply.”
www.srdengines.co.uk. (n.d.). SRD Engines. [online] Available at: https://www.srdengines.co.uk/schenck-engine-dynamometer.php [Accessed 17 Mar. 2024].

[image: ]The dyno connects to the engine by a drive shaft, the drive shaft connects to a wheel inside the dyno that spins. It is surround by electromagnets that increases the resistance to slow it down and create load as the engine tries overcoming the resistance created by the dynamometer. This then puts load on the outside of the dyno which is measured by a strain gage on the outside measured in kg. As the engine speed increases so does load put on the engine by the dynamometer putting more strain on the engine and the strain gauge.
“Torque Calculation: Torque is calculated based on the force measured and the distance from the point of force application to the axis of rotation (lever arm). Torque (T) is calculated using the formula: T = Force × Distance.”
OpenAI (2024). ChatGPT. [online] chat.openai.com. Available at: https://chat.openai.com.
That is how to change the kg reading into torque, the rotational speed is also measured by sensors inside the dyno. Now form this to can calculate the power (P) by using,
P= Torque x Angular Speed.
Although the system does all this for you a give you the data instantly, they complete data like record torque, speed, and power data over time. Where after it can be analysed to find performance characteristics of the engine.



Data
The brake power can varies compared to the engine speed due to many afters, fuel are mixture, intake, and exhaust flow dynamics valve timing and more. It in theory the graph should be straight till it gets top the top and it will smooth of at the top as the engine bogs down as it cannot do with any more load. Although on this graph there are some irregularities this could be either a change in the throttle as they are not moving it up perfectly smooth if it is done by hand if it is done by the codes that you can type into the machine it should be perfectly straight although even that can have some irregularities like the ones I listed earlier. Friction and mechanical loss there will always be friction in engines that's why we have oil to decrease this and protect parts but in certain parts of the engine like by the piston rings they can't be oil flowing through them, as higher engine speeds are reached the higher energy loss to friction resulting in decrease in brake power. Another reason brake great power and engine speeds varies could be valve timing and lift, the timing of the intake and exhaust valves always should be optimised so it is most efficient but the variations in the timing on the left affects the engines volumetric efficiency. This varies because sometimes the engine might not have speed up enough for the right amount of fuel that is put in therefore, the engine will have a bit of lag as the valves catch up or slow down showing its correct engine speed and brake power.
SFC stands for specific fuel consumption this is the amount of fuel that is the engine consumes per power output like brake power SFC it can vary with engine speed. Firstly, thermal efficiency this is always fluctuating, thermal efficiency is a measurement of how effectively the engine convert its fuel energy into mechanical work. As combustion crates heat and this is energy that is not being fully optimised a variation in this combustion efficiency Will lead to ineffective heat loss that can change the SFC. Secondly pumping losses, as a consequence of the intake and exhaust operations higher engine speeds can increase as there is a higher air flow rates which require more energy to overcome as there will be more resistance from the intake and exhaust systems bad boy elevating's the specific fuel consumption. Finally incomplete combustion may occur at excessive Lee high engine speeds this is because there is an inadequate time for the throughout combustion of the air fuel make sure in each cycle This is why you can see at the end of the graph it starts to raise and there is a gap between the last three points plotted as it doesn't have the correct amount of fuel in each cycle therefore results in the uneven curve.
 



Talk is the rotational force produced by an engine, there are many factors that is similar to the other two graphs on why it will very. One can be piston speed this like the others gets affected by a higher engine speed as the inertia forces acting on the Pistons is higher, this will limit the engines ability to maintain high amount of talk as you see in the graph it does drop off and the trend line is angled down. Air flow and the volume metric efficiency can cause the results to vary as the engine speed increases this affects the air flow into the cylinders as well this is where the term volumetric efficiency comes into play. Due to the maximum theoretical air volume entering the cylinders at slowest engine speeds air flow restrictions are typically reduced aid to improved efficiency and Co incidentally higher talk but whereas when you get to higher speeds the fuel you are injected into the cylinder for the theoretical amount of air that you are hoping goes enters it will bog down as these aren't the correct amount required. This is why you can see at lower speeds to talk is low and when you get to 2000 to 4000 RPM the torque increases and after 4000 RPM to torque decreases again.









Conclusion
In my opinion this engine is consistent fuel efficient and Powerful. In these tests I were able to collect a large amount of data and then use that data to find out more information about the engine. Able to calculate the corrected power, torque, BMEP, SFC, and overall thermal efficiency, and then with that data create graphs that compared the data to the constant which was the engine speed.


Evaluation 
The results show that's the engine is efficient and smooth as you see in the graphs as it does have a bit of variation in the lines but nothing extreme there are only slight changes. This engine has a very good constant talk level no massive fluctuations or drop offs at higher or lower speeds which us that is this will be a very good commuter engine that will be long lasting and simple to drive as there will be no changes in throttle response just a constant. 
Overall, the Honda 1.6 vtec engine delivers a blend of performance efficiency and reliability and they popular choice among Hondas fleet of engines.
I believe that my performance and accuracy during this task was particularly good, I displayed my knowledge of powertrains clearly and accurately. This investigation could be improved by taking off the custom air filter and put on the cause original philtre to better test what is the engine will be like in the corrected application. And finally assess a different engine as well from a different engine manufacturer and compare the results to better understand each engines positives and negatives.
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