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1. Aims 
• Suggest reasons why sfc, Bmep and Torque varies with engine speed. 
• Calculate corrected power, sfc, bmep, torque and thermal efficiency. 

2. Introduction 
This report will look at how effective the Honda 1.6i engine is. Using results provided from an 
engine lab session conducted in the engine test room. The aim of the exercise is to understand 
how a dynamometer works and to investigate the effectiveness of the Honda 1.6 vtec engine. By 
using the information provided the engine can be analysis its performance and suggest its short 
comings. 

 

  

Figure 1- w230 engine dyno 



3. Test Equipment and Methodology 
The test equipment used to conduct the testing included a 
dynamometer w230 and a Honda 1.6 vtec engine.  

To help with engine set up and calibration, a dynamometer is used to 

record and test engines to show performance and efficiency. This 

can also be used to tune engines to achieve higher outputs. 

(Xunzhao Yu a, 2022) 

To set up for a run, the dyno needs to be calibrated. This is done 
by screwing a metal arm to the Dyno. The arm measures 
815.776mm and by placing a weight on the end as shown in 
figure(2).   

The Honda engine is rigged up to the dyno using a drive shaft 
connecting to the centre of it. The fuel and coolant are provided externally and plumbed into the 
engine to allow normal function. 

The dyno works using eddy currents which are generated by a spinning iron wheel in the dyno. 
This is free spinning with the engine. The outer casing then provides a voltage and loads the 
inner wheel. The casing of the dyno wants to rotate under the load and a sensor mounted to the 
outside measures the amount it moves in volts. The output 
in volts is measured in KG. 

The output gives a force value around the calibrated point 
that is matched to the rpm and fuel flow of the engine 
during the run. The information given by the dyno is given as 
load Newtons. 

The test method used was a sweep test to collect the data, 
a sweep test allows for a wide range of data points to be 
collected during the test cycle. The dyno controls the load 
on the engine when the test starts, the speed of the engine 
is set to 100%. The load is taken off the engine accordingly 
by the dyno to reach the desired rpm given a reading of 
torque as the test is performed. This is controlled by the 
computers in our test but can also be adjusted manually.  

 

 

 

  

 

Figure 2- w230 working diagram. 

Figure 3-engine dyno setup. 

Figure 4-computer control room. 



4. Spreadsheet Results 

 

 

   

Table 1- Spreadsheet results 



5. Graphical results 
 

1. Specific Fuel Consumption 

 

Figure 5- Specific fuel consumption graph. 

The graph above shows the Specific Fuel Consumption of the engine. “SFC is the amount of 

fuel consumed for each unit of power output” (Sahadevan, 2022) The fuel flow is plotted 
against the rpm of the engine. For the best efficiency the lowest amount of fuel used is desired, 
the graph in figure (5) shows the lowest fuel flow in the lower range of rpm from 1400 rpm to 
3000 rpm. As the rpm increases the fuel flow increases. SFC decreases at the start due to the 
engine producing power at its most efficient window but after this point it increases as the fuel 
flow going in doesn’t translate to more power as there is un combusted fuel increases, in turn 
reducing its efficiency. (Irawan, 2021) 

The calculation used to get the SFC. The results provided allows for the equation to be 
simplified, instead of using the volume of the engine the fuel flow rate can be used. Using the 
fuel flow rate in l/min and multiplying by the specific gravity of the fuel (0.75) and then by 60 to 
get the top line. For the bottom line the corrected power was used, times by 1000 to convert it 
into cc. 

 

=(C6*0.75*60)/(G6/1000) Equation 2- actual SFC equation used 
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2. Torque mapped against rpm. 
 

 

Figure 6- torque against Rpm. 

The graph above shows the torque mapped against rpm. The graph shows that the peak torque 
is at the lower end of the rpm range with almost 2 peaks in the data before it drops off at high 
rpm. Usually there is one peak but because of the age of the engine its lacking in power 
compared to other more modern versions. At peak torque is where the engine is running at its 
most efficient. 

 

3. Overall thermal efficiency 

  

Figure 7- Overall thermal efficiency. 
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The graph of thermal efficiency shows where the peak torque occurs, the highest amount of 
efficiency is reached at just  above 30%. Supporting the relation between max torque and 
efficiency.  

 

4. Bmep plotted against rpm. 

 

Figure 8- Break mean engine power. 

In the last graph the bmep has been plotted against rpm. BMEP “is derived from 

measurements taken by a dynamometer (or brake), which are then used in the calculation of 

mechanical efficiency”. (Watson, 1988). The Bmep (brake mean engine pressure) follows the 
same trend as the torque graph in figure (8). This is due to the use of the corrected power to 
calculate the pressure. Bmep shows how efficiently the engine uses it power and displacement 
over the rpm range.  
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6. Conclusions 
In conclusion, the graphs show that the increase in torque and bmep are relative to each other. 
The power produced by the engine suggests that parts are worn such as the valve and piston 
rings, consequently the peak power at the lower end in the rpm range is limited. The double 
peak in the torque and bmep results supports this evidence when researching newer versions 
results show that there’s a lot larger peak in the lower ranges then tapers off. A limiting variable 
would also be the exhaust system used as the air isn’t being extracted as efficiently as it could 
be.  

The thermal efficiency of the engine is lower than modern engines this is due to several factors, 
improvement in technologies such as turbo charges and super chargers. Improved 
manufacturing techniques help with tolerance levels making the engines more efficient.  

These results from testing with a turbo charged engine using petrol and hydrogen fuels, show 
far higher results were achieved than results from the Honda engine. By increasing the air flow 
and forcing air back into the system using a turbo, improves the amount of air available at the 
intake and allows the engine to run leaner. Therefore, lowering the SFC required to achieve the 
same power, as the naturally aspirated Honda. 

For comparison, when the Honda engine reaches 8 bar on bmep (its peak efficiency), the 
overall thermal efficiency reaches 30%. In the turbo charged engine in figure 9 both results 
achieve a far higher thermal efficiency, showing the benefits of turbo charged engines. 

The sweep test method used is good at measuring through a range of rpm ranges to find torque 
and power and can be run for a long time. The disadvantages are, that the sensors are delayed 
in readings. The accuracy of the tests can be less than the step method test, focusing on a 
certain rpm range and it takes an accurate reading through the selected range. A potential 
improvement on the test conducted, is to run a step test through the entire range of the engine 
at certain intervals, such as every 250 rpms to gain more accurate results. A downside to this 
method would be putting the engine under a lot of stress, causing the engine temp to increase 
significantly potentially effecting the results. (Engine Dynamometer testing, 2021) 

 

 

  

Figure 9- thermal efficiency in turbo charged engine 
(Joonsuk Kim, 2017) 
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