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1 Introduction 

1.1 Aims and Objectives 

The aim of this experiment is to evaluate the performance characteristics of a Honda D16 

internal combustion engine by using a dynamometer. This involves examining how different 

engine parameters such as torque, brake power, and fuel efficiency vary with engine speed to 

better understand real-world engine behaviour. 

The objective is to calculate and analyse key performance metrics, including torque, brake 

power, brake mean effective pressure (BMEP), specific fuel consumption (SFC), and overall 

thermal efficiency. 

2 Background 

2.1 Dynamometer 

 

The W230 eddy-current dynamometer is used to measure engine performance by absorbing 

power from an engine and converting it into heat energy. The system consists of a rotor 

connected to the engine, a magnetic field generated by a coil, and a cooling system. As the 

rotor spins, currents are induced in the dynamometer, creating a resistance force that 

absorbs the power. Torque is measured using a load cell, and a test stand controller regulates 

torque and speed, ensuring precise control over the engine. 

 

Figure 1 photo of the W230 Eddy current dynamometer 

 (photo taken by Student) 

 

Figure 2 photo of the control stand (photo taken by 
student) 
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2.2 Engine  

The engine used to measure the data was a Honda D16 from a Honda CRX Civic. The CRX is a 

compact sports coupe produced by Honda between 1984 and 1991. It is known for its 

lightweight design, nimble handling, and fuel efficiency. The CRX came with multiple engine 

options, such as the D16 and D15, with both single overhead cams (SOHC) and dual overhead 

cams (DOHC), as well as Honda's variable valve timing system, known as VTEC. 

 
Figure 3 Honda CRX (photo taken by Jessica Lynn Walker) 

3 Experimental procedure  

3.1 Manual testing mode 

•  Select Manual Mode on the control screen. 

 Configure: 

• Throttle Control: Set to Direct (controlled from throttle box). 

• Dyno Mode: Set to Manual (manual adjustment of dyno current). 

Display Parameters: 

• Left screen: RPM, Torque, Lambda, Fuel Flow 

• Right screen: Dyno Speed, Engine Speed, Sensor values 

• Centre: Real-time trend display 

Operation 

• Increase throttle — observe RPM rise.  

• Increase dyno torque — observe RPM fall.  

• Reduce torque — engine revs increase.  

• Observe fuel flow (yellow trace), torque (blue), throttle feedback (%), and power 

output (red trace in kW)

Figure 4 Photo of a Honda D16 engine (photo taken by 
Felippe Seifert) 
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4 Results 

Table 1 shows the data that calculated by the student. 

 

 

Table 2 Data that was given. 
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4.1 Equations  

 

𝑇𝑜𝑟𝑞𝑢𝑒 (𝑁𝑚) = Force (N) × Distance(m) 

𝐵𝑟𝑎𝑘𝑒 𝑃𝑜𝑤𝑒𝑟(𝑊) =
2𝜋 × 𝑇𝑜𝑟𝑞𝑢𝑒 × 𝐸𝑛𝑔𝑖𝑛𝑒 𝑠𝑝𝑒𝑒𝑑 (𝑅𝑝𝑚)

60
 

  

𝐹𝑢𝑒𝑙 𝐹𝑙𝑜𝑤 (𝑘𝑔/𝑠) = "  (𝐹𝑢𝑒𝑙 𝐹𝑙𝑜𝑤 (𝑙/𝑚𝑖𝑛) × 𝐹𝑢𝑒𝑙 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 (𝐾𝑔/𝐿))/60 

 

𝐵𝑟𝑎𝑘𝑒 𝑀𝑒𝑎𝑛 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝐵𝑀𝐸𝑃) =
(2 × 𝜋 × 𝑇𝑜𝑟𝑞𝑢𝑒 (𝑁𝑚))

𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑉𝑜𝑙𝑢𝑚𝑒 (𝑚3)
 

 

𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐹𝑢𝑒𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑆𝐹𝐶) =
𝐹𝑢𝑒𝑙 𝐹𝑙𝑜𝑤 𝑟𝑎𝑡𝑒(𝑘𝑔/𝑠)

𝑃𝑜𝑤𝑒𝑟 (𝑊)
 

 

𝐹𝑢𝑒𝑙 𝐸𝑛𝑒𝑔𝑟𝑦 𝑖𝑛𝑝𝑢𝑡 =  𝐹𝑢𝑒𝑙 flow (kg/s) ×  𝐶𝑎loricfic value of fuel  

 

𝑜𝑣𝑒𝑟𝑎𝑙𝑙 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 𝑒𝑓𝑓𝑖𝑒𝑛𝑐𝑒𝑦 =  (
𝑏𝑟𝑎𝑘𝑒 𝑝𝑜𝑤𝑒𝑟

𝐹𝑢𝑒𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝐼𝑛𝑝𝑢𝑡
) × 100 

 

𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑝𝑜𝑤𝑒𝑟 (𝐷𝐼𝑁 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 70020)

= 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑝𝑜𝑤𝑒𝑟 (𝑤) ×
1.01325

𝐴𝑚𝑏𝑖𝑒𝑛𝑡 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝑏𝑎𝑟)

× √
𝐴𝑚𝑏𝑖𝑒𝑛𝑡 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 (𝑘)

293(𝑘)
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4.2 Specific Fuel Consumption vs Dyno speed  

 

Figure 5 shows SFC (g/kWh) vs Dyno Speed (RPM) 

 

Specific Fuel Consumption (SFC) is a measure of how efficiently and engine convert fuel into usable 

power. Its normally expressed in grams per kilowatt hour (g/kWh) and varies with engine speed dues 

to several factors such as combustion and friction. A lower SFC indicates better fuel efficiency. 

The graph shows that at low engine speeds around 1000 Rpms, the SFC is high reaching around 0.36 

g/kWh. At this Rpm air fuel mixture is poorly atomised due to low intake air velocity, leading to 

incomplete combustion and increased fuel consumption. 

As the engine speed increases into the mid-range at around 2000 to 3000 rpm, SFC decreases a to 

about  0.25 g/kWh. This range is the most efficient operating condition for the engine. At this engine 

speed combustion is more complete. The engine generates more power per unit of fuel, resulting in 

optimal fuel efficiency. 

At higher engine speeds above 4000 Rpm, SFC begin to rise, reaching around 0.37 g/kWh at 5500 

rpm. This increase is caused by growing friction due to higher relative velocities and operating 

temperature. Also, combustion becomes less efficient because the intake and exhaust cycle occurs 

faster reducing the time for the cylinder to fill and for the fuel to completely burn. 
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4.3 Torque vs Dyno Speed 

 

Figure 6 shows Torque vs Dyno speed 

Torque is a key indicator of an engine performance, as it shows the engine’s ability to produce 

rotational force. As shown in the Torque vs Dyno Speed graph, the torque increases at low Rpms, 

peaking in the mid-range and gradually decreases at higher speed. 

At low dyno speeds between 1000 to 1500 rpm, torque starts at around 85 Nm, in this range, limited 

airflow and slow piston movement reduces the engine ability to fully fill the cylinder with air-fuel 

mixture.  Additionally, combustion is less efficient, and practical losses take up a larger share of the 

engine’s output. This factor contributes to lower toque at the lower Rpms. 

As the engine reaches the mid-range at around 2000-3500 Rpm, torque increases and peaks around 

100-103 Nm. This is the most efficient operating range of the engine, where volumetric efficiency is 

the highest. Combustion is more complete, and valve timing is more optimized. These  conditions 

allow the engine to produce its maximum torque. 

At higher Rpm, above 4000, torque begins to decline, falling below 80 Nm beyond 5000rpm. This 

drop is due to multiple factors, such as limitations in the intake and exhaust systems, increased 

friction and heat.  These factors reduce overall efficiency and limits the engine ability to maintain 

high torque. 
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4.4 Brake Power vs Dyno Speed 

 

Figure 7 Brake power vs Dyno Speed 

Brake Power (BP) refers to the actual output power available at the crankshaft and is a direct 

indicator of an engine's performance. It depends on both torque and engine speed. 

The provided graphs shows that brake power increases steadily with Rpm, peaks around 4800 rpm, 

and then decline at higher Rpm. 

At lower Rpms below 1500, brake power is low, starting at about 9000 watts. This is due to the 

combination  of low torque and low rotational speed as these Rpm, combustion is less efficient. 

As the engine enters the mid-range around 1500-4000 Rpm, brake power increases rapidly. This is 

where torque is near its peak and engine speed is raising. Brake power climbs drastically to 40,000 

watts at around 4000 Rpm. 

Between 4000–4800 RPM, Brake Power continues to rise but at a slower rate. This is the range where 

torque begins to slightly decline, but the RPM is still increasing, balancing the output and pushing 

power to its peak—around 45,000 watts at approximately 4700–4800 RPM. 

Beyond this point, at high engine speeds (above 4800 RPM), Brake Power starts to decline. This is 

due to a more noticeable drop in torque, reduced volumetric efficiency, and higher internal friction 

and thermal losses. These factors outweigh the benefits of increased engine speed, leading to a 

slight reduction in output power. 
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5 Conclusion  

The data shows that the Honda D16 engine operates efficiently within a limited RPM range between 

2000–3500 RPM for optimal torque and fuel economy, and around 4800 RPM for peak brake power. 

At low and high engine speeds, specific fuel consumption increases, and performance drops due to 

incomplete combustion, increased friction, and heat losses. These results highlight the inherent 

inefficiency of internal combustion engines, where a large portion of fuel energy is lost rather than 

converted into usable power. 

 

6 Evaluation  

While the analysis and graphs show clear trends, the experiment was affected by the non-functional 

dynamometer. Since getting primary data wasn’t possible, pre-recorded data was used instead, 

limiting the hands-on experience. A future experiment using a fully operational dynamometer would 

provide a better understanding of the system and offer more practical, interactive learning 

opportunities.  
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