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1. (10 pts) Which of the followings are environmental concerns related to onshore wind energy
systems? Choose one or more answers.
X� Noise pollution
� Waste disposal
X� Aesthetic or visual impacts
X� Impact on wildlife

2. (20 pts) Design a grid connected photovoltaic system for your home by using the followings:

• For irradiation, equivalent sun hours is assumed to be around 4.5 h/day.
• Electrical energy demand at your home is tabulated as follows:

Item Power per Item (W) Quantity Time of Use (h)
Incandescent Light Bulb 25 4 4

Television 100 1 5
Desktop Computer 100 1 9

• Panel specifications are given as 240 Wp, 48 V and 5 A at MPP, 60 V for VOC, and 6 A for ISC.

Minimum Wp = 1,800 Wh ÷ 4.5 h/day × 1.2 = 480 W
Number of Panels = 480 W ÷ 240 W = 2 panels
Minimum Nominal Power Rating of Inverter = 480 W × 1.2 = 576 W

3. (30 pts) Consider that our university is currently paying 0.50/kWh for its electricity bill. To
reduce the bill, the university is planning to install a wind turbine with a rated power of 20
kW. If the turbine operates 2,000 hours per year at the rated power, calculate the amount of
electrical energy per year generated by the wind turbine, the money saved by the university
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per year, and payback time by assuming that investment cost of the turbine is 120,000.

E = 20 kW × 2,000 h = 40,000 kWh per year
Saved Money = 40,000 kWh/year × 0.50/kWh = 20,000 per year
Payback Time = 120,000 ÷ 20,000/year = 6 years

4. (40 pts) Define renewable and sustainable terms in terms of primary energy resources.

The words sustainable and renewable are often used to describe certain sources of primary
energy, often interchangeably. However, these words have very different meanings. Not every-
thing renewable is sustainable, and in turn not everything which is sustainable is necessarily
renewable.

Literally, ’to make new again’, a renewable resource is one that is naturally replenished with
time, like the growth of new organisms or natural recycling of materials. Renewable energy
is any energy production which uses one of these resources. Renewable resources do not have
a fixed quantity - more can always be generated. However, if the rate of use exceeds the
rate of renewal - that is, the source is used more than it’s being recreated - its continued use
will become unsustainable. Resources are considered non-renewable if they take a very long
time to be created (e.g. fossil fuels) or if their creation happened long ago and is not likely
to happen again (e.g. uranium). Flows are almost always renewable. On the other hand,
biofuels are renewable and definitely count as fuels.

Literally, ’that which can be maintained for a definable period of time’, sustainable energy
is energy production that can last for the foreseeable future. Sustainable energy practices
must rely on resources which can continue to supply our needs. These sources must be
used cautiously so that they will not be used up, run out, or otherwise become unusable.
Even renewable resources can become unsustainable. If a resource is used up faster than it
can regenerate, it will eventually be entirely depleted despite its renewability. Conversely, a
non-renewable resource can be sustainable if it’s used in moderation. Again, if used without
caution, these too may become be depleted in a short time. For most people sustainable energy
use means that the environment is not significantly damaged due to accumulated effects of an
energy practice. This part of the definition of sustainable energy is quite politically charged
with widely varying opinions. Often advocates for fossil fuels will claim that coal, oil and
natural gas are sustainable because the reserves for these are so large, discounting the problems
with climate change.
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