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Introduction
	Because aspects such as fuel consumption, energy efficiency, and  production are becoming more prominent concerns for people when deciding which form of transportation to use, vehicle manufacturers may provide statistics that attempt to frame their product in the most eco-friendly way possible. However, to make their product appear to be the most optimal choice, inaccurate or false claims may be made. For example, an aircraft company has made the claim that people travelling by air consume approximately half the fuel that a person would consume if travelling by automobile, yet an automobile company declares that the opposite is true. The transportation, fuel, and pollution information of an aircraft, 3-seat Sedan, and 8-seat van was examined to determine if it is possible for both these claims to be true. The objective of this lab is to confirm the accuracy and validity of the statements made by the automobile and aircraft companies, as well as showcase the importance of thinking critically about the way manufacturers market their products.
Materials and Methods
	Using the given information for the different vehicles in the appendices of this report, information such as the travel time, fuel consumption, fuel costs,  emission, and the number of trees needed to offset the  emission could be calculated. With this information, the values from the respective modes of transportation may be compared and it may be determined whether or not the claims made by the manufacturers are accurate. If the claims should prove to be inaccurate, the importance of scrutinizing the statistics provided by vehicle manufacturers will be shown.
Results and Discussion
Based on Table 1, the aircraft had the shortest travel time, due to a significantly shorter travel distance and greater average velocity, with the two automobiles having the same travel times. By seat, the aircraft is the most cost effective, costing only $117.4/seat for fuel, which was significantly lower than the values of $194/seat and $157/seat for the sedan and van, respectively (Table 2). However, while the aircraft was most cost effective per seat, the van had the lowest fuel consumption per seat at 2.471 L/100km. The aircraft had the second lowest fuel consumption per seat (2.988 L/100km) and the sedan had the highest (3.06 L/100km). Opting to fly does not consume half as much fuel when driving any of the automobiles, as the aircraft’s fuel consumption per seat is greater than the van’s by about 0.50 L/100km and consumes less fuel than the sedan by only about 0.06 L/100km (Table 2). For the values of fuel consumption, no one vehicle had a significantly lower value than the others. It can also be noted that in Table 3, the aircraft had the second highest emissions per seat, at 371 kg /seat, while the vehicle with the lowest emissions per seat was the van, emitting 342 kg /seat. Consequently, the number of trees needed to offset the  emissions per year, per person was lowest for the van, at about 15.1 trees/year/person. If one wanted to choose the cleanest form of transportation from the vehicles studied, it is evident that the van would be the best option as it has the lowest fuel consumption and emits the least  per seat. The values calculated suggest that the manufacturers have made inaccurate and false claims that their mode of transportation will reduce fuel consumption by half when compared to the competing mode of transportation. Because the claims are so inaccurate, the importance of being critical of the marketing of manufacturer’s products is revealed.  Not all claims made by companies are true and it can be important for one to do their own analysis of the data and numbers, so as not to be swayed by incorrect or false claims.
Conclusions
· Both manufacturers have made inaccurate claims about their product’s fuel efficiency and consumption
· It is important to do one’s own analysis of values and think critically about marketing claims
· The conclusions made based on the data should have a high degree of accuracy, as the assumptions made should not alter the data to the point where the manufacturers’ claims would be made true or accurate
APPENDIces
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.
Tables and Figures


*In all Tables, the highlighted information represents the calculated values*

Table 1 - Transportation Information for Each of the Vehicles

	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
	68505
	4806
	904
	814
	5.90 
	5.00 
	54 

	Sedan
	3
	 
	5816
	 
	98
	119.3 
	119.0 
	20 

	Van
	8
	 
	5816
	 
	98
	119.3 
	119.0 
	20 



* 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 – Monthly Fuel Pricing for Jets Over the Course of 13 months
[image: ]

Table 2 - Fuel Information for Each of the Vehicles

	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
	0.8177 
	0.81
	32738
	10.11
	756.0 
	29710 
	117.4 
	2.988

	Sedan
	1.09
	0.73
	 
	 
	9.18
	582 
	194 
	3.06 

	Van
	1.09
	0.73
	 
	 
	19.77
	1250 
	157 
	2.471 



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

Table 3 - Pollution Information for Each of the Vehicles

	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
	3.19
	
	93900
	371
	50.00
	16.4 

	Sedan
	 
	2.38
	1270
	424
	50.00
	18.7 

	Van
	 
	2.38
	2740
	342
	50.00
	15.1 




Sample Calulcations
*All sample Calculations are for the Aircraft*
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