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1) Question 1.5

The concept of green design differs from past approaches to engineering in three major categories: materials selection, manufacturing processes and energy use. Materials selection means anything that the engineers design has to be made of some material that will cause environmental problems. The fact that the materials can be a problem for the environment made us question whether we could use other materials that are better for the environment without affecting the efficiency of whatever is made. For manufacturing processes, we are talking about what engineers use to turn materials into finished products. Environmental engineers developed methods for reducing the release of air, water pollutants and solid waste through manufacturing. For energy use, the goal is to try to reduce the energy required to build a certain material. In fact, energy will always be needed when it comes to performing manufacturing tasks. This energy comes mostly from fossil fuels, which, when burned, affect hugely the environment. A solution to this problem could be to reduce the energy needed to build the material or to use renewable energies (hydroelectric, biomass, solar energy or wind power). This solution does not solve all problem, but at least reduces environmental impacts coming from manufacturing.

2) 

	Chemical
	Quantity released to air (tonnes)
	Quantity released to water (tonnes)
	Quantity released to land (tonnes)

	Benzene
	745
	125
	1.3

	Chlorine
	338
	147
	0

	Toluene
	6344
	72
	4.1




3) Question 2.2

State: New York
Top 5 substances emitted in greatest quantity: ammonia, hydrochloric acid, carbon disulfide, carbonyl sulfide, sulfuric acid 

	• Air:
	5.4 million lbs

	• Water:
	5.8 million lbs

	• Land:
	465.0 thousand lbs



4) Question 2.10

The selected commodity is zinc. It has a base life index of 46 years. This material is used mostly as an anti-corrosion agent. Zinc, which is very reactive, will attract a lot of oxidation until it is corroded. It can also be used as an anode for batteries, whether they are alkaline or zinc-carbon. It also used as an alloy, which is the combination of a metallic element (zinc in this case) with a chemical element by fusion. Examples of used zinc alloys are brass, nickel silver, typewriter metal, soft and aluminum solder and commercial bronze. Also, there are alloys of zinc with copper or magnesium that are useful in die or spin casting. Zinc also has other uses, such as zinc oxide being used for a white pigment for paint and zinc chloride used as a fire retardant or a wood preservative and many others… The implications that could arise from a projected zinc scarcity in the future are that it can cause air pollution, water pollution or create solid waste impacts. These impacts are caused by the zinc needed to be dug out of the ground, transported, refined and manufactured. These steps create water and air pollutants, notably. Because zinc and other resources decrease in quantity over the years and have negative impacts for the environment, the solution is to do sustainable development (managing zinc and other resources efficiently to help economic development and environmental quality). A solution would be to use renewable resources because their impacts on the environment are less significant.

5)  Question 2.11

Crude oil (commonly referred to as petroleum) is a yellow to black liquid found below the Earth’s surface. It is refined into many types of fuels. It is made of hydrocarbons and other organic compounds. It is a non-renewable energy. The problem with this type of energy is that, contrarily to renewable energy, you can run out of it at any time. According to Dr. Fatih Birol, the chief economist at the International Energy Agency (IEA), oil supplies are running out very fast. The prices are very high because of the very high demand, and, as a result, the rate of decline of oil production is two times what it was two years ago. This is based on an assessment of more than 800 oil fields around the world. Also according to the IEA, the decline in oil production is now at 6.7 % per year compared to their wrong estimation of 3.7 % in 2007. The IEA concluded that this consumption of oil was unsustainable, with the demand being far more than the supply. The environmental implications of future energy resource extraction might change because governments might be forced to venture into other alternatives, like Alberta tar sands. This would be very damaging to the environment because the amount of energy needed to recover a barrel of tar-sand oil is much bigger than the energy needed to collect the same amount of crude oil. A solution to this problem would be to use more renewable energy, which do not have as many dire consequences for the planet. 


6)  Question 12.2

So = 655 W/m2
a = 76 % = 0.76
Rate of energy absorbed = Rate of energy emitted
So (1-a) =  σ Te
Te = (So (1-a)/ σ)1/4 = (655(1-0.76)/5.67 X 10-8)1/4 = 229.5 K = -43.7 ˚C

7) Question 12.15

For CO2:
Emissions (Mt/yr) * 20-Year GWP
29800 * 1 = 29800 

Other greenhouse gases:
CH4: 375 * 56 = 21000
N2O: 5.7 * 280 = 1596
CFC-11: 0.23 * 5000 = 1150
CFC-12: 0.23 * 7900 = 1817
CFC-113: 0.23 * 5000 = 1150
HCFC-22: 0.2 * 4300 = 860
Total: 27573
Percentage contribution: (21000/27573)*100 = 76.2 %
Next most important greenhouse gas: CFC-12 (6.6 %)
For the 100-Year GWP, the ratio of actual CO2/total equivalent CO2 = (29800/43860) * 100 
= 67.9 %
The ratio is smaller for the 100-Year GWP than for the 20-Year GWP (67.9<76.2).
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