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4. Results and Discussion
According to table 1 and figure 1, the I4 engine demonstrated the lowest fuel consumption among the 

engines, with only 0.61L/km. This confirms the expectation that the I4 engine is the most fuel-efficient 
vehicle in the cruising state. While the V8 engine consumes around six times more fuel than the I4 engine, 
making it the least fuel-efficient engine amongst the three. Despite the engine only running at 2400RPM, 
its large displacement and power output result in consuming more fuel. The flat-four engine sits between 
the two engines, consuming 0.94L/km; the fuel consumption is still significantly lower than the V8 
engine but slightly higher than the I4 engine.  

Table 1. Engine Comparison
Engine Fuel consumption 

(L/100km)
Speed 
(kph)

Revolution Per Minute 
(rpm)

Power 
(kW)

BSFC 
(g/kWh)

Inline 4 0.61 120 3800 18.4 29.84
V8 3.86 120 2400 110.4 31.5
Flat-four 0.94 120 3700 37.9 22.3

Fig. 1 Fuel Consumption Among the Three Engines

Referring to figure 2, the V8 engine is the most powerful engine, 110.4kW, with the cost of high fuel 
consumption. The flat engine again falls between the two engines, offering 37.9kW of power, which 
indicates a favorable power-to-fuel ratio. The I4 engine, while most fuel efficient, produces the least 
amount of power,18.4kW, demonstrating the trade-off of fuel efficiency.  
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Fig.2 Power Among the Three Engines

BSFC in figure 3 reflects how much fuel mass is converted to 1kWh of brake power. According to 
figure 3, the flat-four engine shows the lowest BSFC value, presenting the best thermal efficiency engine. 
Despite the flat-four engine consuming more fuel than the I4 engine, to some degree, its better thermal 
efficiency counteracts the higher fuel consumption. I4 engines perform well in terms of BSFC, 
29.84g/kWh, presenting a reasonably efficient power production. However, V8 not only consumes more 
fuel, but it also has the highest BSFC value, 31.5g/kWh. This reveals that V8 engines prioritize power 
and torque over efficiency.  

Fig. 3 BSFC value among the three engines 

In general, these results reflect the trade-offs between an engine’s performance and efficiency. The I4 
engine is the most fuel-efficient, but it is the least powerful engine. The V8 engine is the most powerful 
engine, but the worst in efficiency. However, the flat-four engine finds a balance between these two 
engines. It is able to produce sufficient power while keeping fuel consumption at a minimum [6].  
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Fig.2 Power Among the Three Engines

BSFC in figure 3 reflects how much fuel mass is converted to 1kWh of brake power. According to 
figure 3, the flat-four engine shows the lowest BSFC value, presenting the best thermal efficiency engine. 
Despite the flat-four engine consuming more fuel than the I4 engine, to some degree, its better thermal 
efficiency counteracts the higher fuel consumption. I4 engines perform well in terms of BSFC, 
29.84g/kWh, presenting a reasonably efficient power production. However, V8 not only consumes more 
fuel, but it also has the highest BSFC value, 31.5g/kWh. This reveals that V8 engines prioritize power 
and torque over efficiency.  

Fig. 3 BSFC value among the three engines 

In general, these results reflect the trade-offs between an engine’s performance and efficiency. The I4 
engine is the most fuel-efficient, but it is the least powerful engine. The V8 engine is the most powerful 
engine, but the worst in efficiency. However, the flat-four engine finds a balance between these two 
engines. It is able to produce sufficient power while keeping fuel consumption at a minimum [6].  

0

20

40

60

80

100

120

Inline-4 V8 Flat-four

Power (kW)

0

5

10

15

20

25

30

35

Inline-4 V8 Flat-four

BSFC (g/kWh)

5



6




