Suppose ane inslalls a pholovollsc
sysiem for one's house, thal costs
224 000, Herweser, wath all the
different subsdies, ane only pays
312000 oul of pockel

H one sells the house & yeors later,
daes this investment add 12,000
or 324,000 or nothing or negative 1o
the value of the house - in terms of
the sake price.

Wile a few paragraph anseer, and indude references (and
whene you got any information, e.g. realior).

Exarm 72 will have a similar fomat as the first exam.
Cipen lextbook and cakoulators allaeed, no olher malerials.

Praclice exam and solubions are Fvailable on the web page.
Material covered Chaplers 3-5 (but nol induding biomass or

geathemal - sections 5.5-5.10). Includes homewark #4-T.
and leciures through Manday, Cetober 20
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Beminders....
= Office hours today 11 am. Alzo available by appoiniment
laier this wesk

* Homerwark #6 due tloday al 5 pm.
* Homewark 87 now available, due neat Wednesday.
» Exarn #2 nexl Friday Ociober 24 in class.

* | am out of town next Thursdey and Friday (Ociober 23-24),
50 sk queslions earlier in the week,

» Research Project #1 due Friday, October 31 in class.

‘Whal aboul other renewables (stil solar in ongind. ..

What sbout these ather renewable energy sources?

LS Renewable Energy Consumption in 2003 in O

Erengy Source CHE by Percent of LS Tolal

Hydmoelectric a0 2.5%
Guepthermal 0.3 035
Bimmass 2.8 Z Y
Solar .06 0L.DE%
Wind i 0.11%
Toalal B15 i§.3%

Clicker Question |

WWhat doses “renewable energy™ mean again?

&) The energy is not actiually used

B} the energy comes from Iing things

C) The energy thal is uvsed is retumed (o the ervironment in
a re-usable form

D) the sowre of energy = not depleted by using il

E} the energy & "green” - il does nol damage or
significantly alter the envronment

D - you don't deplete il by using . [Like sunshine)




Hydroelectric

Sun heats wiasber — evaporaion = vapor lifled up 2 rain
falls 2 flawing water goes downhill by gravily.
Mabure's heal engne

-
[ T
o f = 3
o 253 b7
i e, “ Ewwlrmsdies
[ —r— - . == e T
el dipliiery MY i —— gt
li.*.-.-l
-
T b Peacipdnania,
| ]l.” . -'-l-m:lun-u-

= I '-1' e
L B
e .l n E
sy e
Bew

S — e —

Gravitational Potential Energy

PE — mgjl Riwes
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W= elurme inomelers

h = heighl in melers
Palenlial Energy = PE in Joules

Corverson of this gravitational polential energy 1o electncal
energy can be very efficierd (80-80%).

o significant palutants or heat Cosis less than % of cumenl
fos=il fuel plants per kiknWall-hour of enengy produced.

There is no themmodynamic limil for this conversian!
Also, you can pump waler uphill for storage of enengy. This
works if you have natural places and hillsimountains angund.
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Lang history {daling badk o waler wheesls) .. g

Some countries have major resources for
hydroelectricity peneration

Morway: 99% ol deciricity! [10 GigaWalis)
Braril: &3% of elecricity
Carada: 58% of elecincity
USA:  10% aof electricty

Globally: 24% of iptal
elecincly production.

Trends in US Hydroelectnic Generation
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US has lapped most of the potential.  Some oom for growth,
but large emdronmental and cost issues naw.
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In the: Uniled Stales we are not beilding any new age scalke
hpdroslectric penemling faciltes [dams) Some small scale

projecis are pramising [¢.g. Boulder hyrdof).

Aswan High Dam

While ile {Lake Victoria) + Blue Mike (Ethiopia)= Kile (Kharioum)
HAzwan Low Dam (1883, 1912, 1833)

A=zwan high dam (1852, )

iSopd Mews @

12 = 175 MW= 2100 MegaWatls

Brouphl slecincly to some aress for the first lime
Conirals very damaging floods

Bad Mess &

4 Millian tons of sediment per year not delivered down stream
and accumulating behind the dam.

Significant ecological damage 1o the Nie delta region

“The upper Mile region, which will be submenged by the
water behind this dam, conlaires many sites of hstorical
and archeological mportance, including the lemples al
fbu Simbel and the town ol Syrene. where Ermlosthenas
frsl proved thal the Eatth was round .. .7

“Every square meler of this courry is sgnificant
historically ar archeologically. H we preserved every
anfiquity we could neser build anything ._."




