

Engine Dynamometer assignment                                                         10/12/2021 Jacob Grigalashvili                                                                                                                      
1) Introduction
-The aims of the dynamometer test were to measure the force, torque, power, corrected power and brake mean effective pressure (BMEP), for the Honda Civic 1.6 D16 2003 engine at different set RPM values between the range of 1000-5500 RPM. The engine speed values taken, that were plotted in the table, had a 50 RPM increment.
2) Describing the test equipment
-Eddy current dynamometer: The dynamometer itself only measures the rotational strain the engine creates. To measure it accurately, the dynamometer acts as a water brake. Before the test was carried out, the crankshaft of the Honda 4-cylinder engine was connected to the impeller housing of dynamometer. There is water inside the housing which creates resistance against the rotation of the crankshaft. This resistance creates a load on the impeller housing and results in the water being heated. A force transducer measures the rotational strain the crankshaft creates. 
[image: ]Note: From Engine Testing Methods and Systems – Internal Combustion, 2021, https://thors.com

-Computer: The computer is programmed to calculate all the engine values using formulas that relate the rotational strain and torque to these values. It is in the console, which is a room outside the test cell, where the testers carry out the test, to eliminate any chances of them getting harmful gas poisoning (e.g., carbon monoxide poisoning).
[image: ]Note: From Control Console, https://powertestdyno.com

-Water pumping system: The water is pumped to the impeller housing via the intake pump. The hot water, which is a product of the test being carried out, is then pumped back into a large tank, and stored for future tests. Although most of the water is used to absorb the torque, it is also used to regulate the engine temperature to help it run more efficiently.
[image: A picture containing text, indoor, appliance, kitchen appliance

Description automatically generated]Note: From How an Engine Dyno Works, 03/04/2019, POWERNATION

Method/process
-Firstly, the dynamometer needed to be calibrated using a torque arm, which is placed on the dyno impeller housing. A weight of a known weight and length (dimensions in excel) was hung from the torque arm. To calibrate the dynamometer, we needed to calculate the torque created by the arm and the weight. This was calculated using the formula Torque = Force × Distance. The product of this calculation was then dialed into the computer. Finally, the torque arm and weight were removed. The dynamometer was now ready to run the test. We then moved to the console, where we stayed for the rest of the dyno testing.
-First, we performed a sweep test/power run on the engine. The engine was turned on using the dynamometers computer software and ran for about a minute. Next, using two control knobs controlling RPM and torque, we smoothly accelerated the engine through the RPM range to around 5500 RPM. Finally, the engine was de-accelerated smoothly back down to idle and turned off. 
-We also performed a step test on the engine. The engine was accelerated through a similar RPM range, however, this time during acceleration, the software was programmed to hold the engine at certain engine speeds for a short period of time (approximately 5 seconds). Like in the sweep test, the engine was de-accelerated back down to idle and switched off.
3) Relevant data tables from Excel

[image: Graphical user interface, application
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-Above is the data we collected during the dynamometer test. The green arrow shows where I put the name of the test engine. The red arrow shows the table showing the temperature, pressure and humidity of the test cell, the length of the toque arm and the bore/diameter, stroke, and area of 1 of the 4 cylinders in the engine. Their units are also included. Finally, the blue arrow shows all the engine values and their units (represented in brackets).


4)
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Torque against engine speed graph
[image: Chart, line chart
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-This graph shows Torque plotted against engine speed.
-We can say that the Torque increases with the engine speed approximately until 3000 RPM. Then, the Torque starts decreasing.
-This is because at higher engine speeds, external factors such as friction, ignition delay and inefficient combustion has a negative effect on torque numbers. [Bite-Sized science, 2020]

Brake Power/corrected power against engine speed
[image: ]-This graph shows the Corrected power/Brake power plotted against the engine speed.   
-The power of the engine increases as the engine speed increases, up until approximately 5000 RPM, where the curve starts to drop off a bit. This is because the engine cannot breathe in enough air, which is a result of the inlet ports and valves limiting the air flow. [Peter David Hill, 2021, Quora]                                                                                                                                                                        

5) Conclusion
-Overall, I believe both the step and sweep test we carried out were successful. We managed to perform them safely, correctly, and faultlessly. 
-The relevant data we collected from the Honda engine dyno test seems correct comparing it to other dyno tests with a similar displacement, including both the graph and the table of results. Below I have compared my generated torque engine speed curve and power engine speed curve (top) with data from a verified Duratec 2.3L 4-cylinder engine dynomometer test (bottom).
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-As you can see, our results are comparable with a verified dynamometer test with a Duratec engine, which has a similar displacement to the D16 engine. This provides evidence that my test results and data are accurate.
6) Evaluation of personal performance
-I think I performed well and completed the test and the tasks set to a good standard. For example, I successfully carried out the sweep test controlling torque and RPM, from the console, without stalling the engine. I also think I have gained a good understanding of how a dynomometer works and the different procedures required to carry out these tests to find engine performance values. However, my performance could have been improved by taking more notes during the practical testing, so I could look back on them to refresh my memory, while doing my report.           
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GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS e Sam Partridge (2103280)

Mon 06/12/2021 2128
Engine Performance Testing and Analysis on the Honda engine: To: Jacob Grigalashvili (2000926)

1. Carry out an engine dynamometer test to obtain the required raw data of load and speed at a throttle
opening of 100%... ‘working group’. /ACHA4004_SEM1_CW_2021
2. Enter the collected raw data into a suitable spread sheet... ‘individual student’. e

3. Calculate the corrected Power, Torque, BMEP, ‘individual student’.

Report Content:
. Write an Introduction outlining the aims of the test. e Jacob Grigalashvili (2000926)
Describing the testing equipment and method used. Thanks Mon 06/12/2021 21:29
Screenshot relevant data tables from your Excel work and results.
Plot graphical results for the required relationship (see below) and answer the associated questions.
Draw conclusions from your test results.
Write a brief evaluation of how you felt you performed the tasks set, how your own performance
could have improved and how the investigation as a whole could have been improved.

Graph to be Plotted Associated Question
Torque against Engine Speed Suggest reasons why Torque varies as it does with
engine speed.
Brake Power against Engine Speed Suggest reasons why Brake Power varies as it does
with engine speed.
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