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Introduction
The producers of both aircrafts and automobiles are claiming that their products use less fuel than the other. So, we are going to investigate and discuss which product is more fuel efficient than the other. The aircraft producer claims that “ people travelling by air consume approximately half the fuel that a person would consume if travelling by automobile” while the automobile producer says that ” that people should travel by car because they will consume less fuel than travelling by air, roughly half, and produce fewer carbon dioxide emissions.” In this report we will discuss which one is right by finding the time travel, Fuel cost, Fuel consumption, Carbon dioxide emission and the number of trees to offset carbon dioxide.
Materials and Methods
Table 1 provides information about the three vehicles total travel time and average velocity. Table 2 provides very useful knowledge about the fuel price, total fuel cost, fuel density, and fuel consumption of the three vehicles. Both table 1 and 2  were used to calculate the data of table 3 which provides us with the CO2 emissions and the number of trees to offset carbon dioxide. I did not follow the sig fig rules to some of the numbers to keep it more accurate, I decided to keep most numbers to 2 decimal places. I followed the sig fig rule where I was specifically asked to.
Results and Discussion
According to the calculated results we got in this lab a fully occupied automobile is more efficient than a fully occupied aircraft. As we can see in table 2 the aircraft uses 755.87 Litres fuel per 100 kilometers in total and 2.99 litres for each person. While the sedan uses 5.43 liters fuel per 100 kilometers and 1.36 litres per each person and the minivan uses 12.34 litres fuel per 100 kilometers and 1.76 per each person. So, we can clearly see that the aircraft is consuming almost double what both the sedan and the minivan are consuming. This means that the producer of the aircraft was wrong when he claimed that his product is more fuel efficient. Even though aircrafts will help you arrive in a shorter time they produce more carbon dioxide than automobiles. Aircrafts produce 372.41 kilograms per seat and a sedan and minivan produces 187.91 kilograms and 244.02 kilograms per seat respectively. The sedan needs about 8 trees to offset emission per year per person, the minivan needs about 11 trees to offset emission per year per person and the aircrafts needs 16 trees to offset emission per year per person. These results show that the aircraft producer was mistaken. So, based on the calculated data we got the aircraft has the highest fuel consumption, the highest fuel cost to travel, and the most carbon dioxide emission. On the contrary, the aircraft has the least total travel time. The sedan has the lowest fuel consumption, fuel cost, and carbon dioxide emission. So, the automobile producer can claim that people can travel by an automobile with half the fuel consumed by the aircraft.
Conclusions

To summarize the report, we can clearly see that automobiles are more fuel efficient and produce less carbon dioxide emissions when fully occupied. We can also conclude that travelling by air is more time efficient as it can get you in a shorter period. According to our calculations the sedan is the most environmentally friendly vehicle.






APPENDIces
1. Note that each appendix must contain text to indicate clearly the relevance of the content to the report.
Assumptions
1. For the aircraft, the trip distance is the maximum range. This is the distance the airplane can travel without using its reserve fuel. For your calculations, the reserve is a percentage of the fuel capacity. The reserve fuel is only used if the airport is busy, or if the flight needs to be diverted because of weather.
2. When calculating travel time by air, assume an average velocity equal to 90% of the cruise velocity.
3. When calculating travel time by automobile, include 12 hours of rest for every 10 hours of driving.
4. For the price of the jet fuel, use the average price over the past 13 months. This information is provided.
5. Trees are whole numbers. Therefore, use the built-in function ROUNDUP().
6. Use the built-in function INT() to ignore the remainder of a rational number when dealing with time.

Tables and Figures
Table 1 - Transportation Information

	Vehicle
	Seating Capacity
	Payload (kg)
	Trip Distance* (km)
	Cruise Velocity (km/hr)
	Average Velocity (km/hr)
	Total Travel Time*** (hr)
	Travel Hours
	Travel Minutes ****

	Aircraft
	253
	68541
	4809
	904
	814 
	5.908
	5 
	54 

	Sedan
	4
	 
	5816
	 
	95
	 133.2
	 133
	12 

	Van
	7
	 
	5816
	 
	95
	 133.2
	 133
	 12



* The maximum trip distance without using reserve fuel.
*** The total travel time by automobile includes 12 hr rest stops for each 10 hr of driving; report to 4 sig figs
****Convert total travel time to hours and minutes; for instance, 6.2 hrs means 6 hrs and 12 min.

Figure 1 - Current Fuel Pricing


Table 2 - Fuel Information

	Vehicle
	Fuel Price ($/L)
	Fuel Density (kg/L)
	Fuel Capacity** (kg)
	Reserve Fuel (%)
	Fuel Consumption (L/100 km)
	Total Fuel Cost ($)
	Fuel Cost per Seat ($)
	Fuel Consumption per Seat (L/100 km)

	Aircraft
	0.82 
	0.81
	32755
	10.11
	 755.87
	 29806.97
	117.81 
	 2.99

	Sedan
	1.04
	0.81
	 
	 
	5.43
	328.44 
	82.11 
	1.36 

	Van
	1.04
	0.81
	 
	 
	12.34
	746.40 
	 106.63
	1.76 



**The maximum mass of fuel the airplane can hold in its fuel tanks including its reserve fuel.

Table 3 - Pollution Information

	Vehicle
	Emission Ratio (kg CO2/kg fuel)
	Emission Ratio (kg CO2/L fuel)
	Emission Total (kg)
	Emissions per Seat (kg)
	CO2 fixed / year by average tree (lb CO2/tree/year)
	Trees to Offset Emissions per year per person

	Aircraft
	3.20
	 
	94219.10 
	372.41 
	50.00
	16

	Sedan
	 
	2.38
	751.62 
	 187.91
	50.00
	8

	Van
	 
	2.38
	1708.11 
	244.02 
	50.00
	11 




Sample Calulcations
Average Velocityaircraft  = Cruise Velocity x 90% = 904 x 90% = 814 km/h
Total Travel Timeaircraft = Distanceaircraft / Average Velocityaircraft = 4809 / 814 = 5.908 h = 5 h 54.48 min
Total Travel Time Without Restsedan = Distancesedan / Average Velocitysedan = 5816 / 95 = 62.22 h
Total Travel Timecar = 62.22 + 6 x 12 = 133.2 h = 133 h 12 min
Total Travel Time Without Restvan = Distancevan / Average Velocityvan = 5816 / 95 = 62.22 h 
Total Travel Timevan = 62.22 + 6 x 12 = 133.2 h = 133 h 12 min
Fuel Priceaircraft = (0.83 + 0.80 + 0.79 + 0.79 + 0.81 + 0.82 + 0.79 + 0.83 + 0.84 + 0.85 + 0.86 + 0.83 + 0.79) / 13 = 0.82 $/L
Mass of Using Fuelaircraft = Fuel Capacity x (1 – Percentage of Reserve Fuel) = 32755 x (1 – 10.11%) = 29443.47 kg
Volume of Using Fuelaircraft = Mass of Using Fuelaircraft / Fuel Density = 29443.47 / 0.81 = 36349.96 L
Fuel Consumptionaircraft = Volume of Using Fuelaircraft x 100 km / Distanceaircraft = 36349.96 x 100/4809 = 755.87 L/100 km
Total Fuel Costaircraft = Volume of Using Fuelaircraft x Fuel Priceaircraft = 36349.96 x 0.82 = 29806.97 $
Volume of Fuelcar = Distancecar x Fuel Consumptioncar = 5816 x 5.43/100 = 315.81 L
Total Fuel Costcar = Volume of Fuelcar x Fuel Pricecar = 315.81 x 1.04 = 328.44 $
Volume of Fuelvan = Distancevan x Fuel Consumptionvan = 5816 x 12.34/100 = 717.69 L
Total Fuel Costvan = Volume of Fuelvan x Fuel Pricevan = 717.69 x 1.04 = 746.40 $
Fuel Consumption per seataircraft = Fuel Consumptionaircraft / 253 People = 755.87 / 253 = 2.99 L/100 km
Fuel Consumption per seatcar = Fuel Consumptioncar  / 4 People = 5.43 / 4 = 1.36 L/100 km 
Fuel Consumption per seatvan = Fuel Consumptionvan / 7 People = 12.34 / 7 = 1.76 L/100 km
Emission Totalaircraft = Mass of Using Fuelaircraft x Emission Ratioaircraft  = 29443.47 x 3.20 = 94219.10 kg
Emission Totalcar = Volume of Fuelcar x Emission Ratiocar = 315.81 x 2.38 = 751.62 kg
Emission Totalvan  = Volume of Fuelvan x Emission Ratiovan = 717.69 x 2.38 = 1708.11 kg 
Emissions per seataircraft = Emission Totalaircraft / 253 People = 94219.10 / 253 People = 372.41 kg
Emissions per seatcar = Emission Totalcar / 4 People = 751.62 / 4 People = 187.91 kg
Emissions per seatvan = Emission Totalvan / 7 people = 1708.11 / 7 People = 244.02 kg
50.00 lb CO2/tree/year x 0.4536 kg/lb = 22.68 kg CO2/tree/year 
Trees to Offset Emissions per yearaircraft = Emissions per seataircraft / CO2 fixed by the average tree per year = 372.41 / 22.68  = 16
 Trees to Offset Emissions per yearcar = Emissions per seatcar / CO2 fixed by the average tree per year = 187.91 / 22.68 = 8
Trees to Offset Emissions per yearvan= Emissions per seatvan / CO2 fixed by the average tree per year = 244.02 / 22.68 = 11
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