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May 23, 2012 important table Thousand MHW= 109 WH
Electric power statistics from DOE

Description : 2009 Thousand thousand megawatt hr=
1012 watthour= TWH
Net Generation (thousand megawatthours) where T=Tera
Coalags e Lol i St
Petroleum PR s B e 38,937 100 Q= 29700 TWh
NGk~ B ol i B 7 920,979
OIhER G aSes . . g <o b s 10,632 Total Generation = 3950 TWH
LTS (Sh e et ) o o MR T T Rt 798,855 =134 Quad
Hydroelectric Conventional®......................... 273,445 Coal = 1755 TWH
OtherRencwablest v s 144,279
116 P R e e S, e b e 73,886
Solar Thermal and Photovoltaic............... 891 e L B P R
Wood and Wood Derived Fuels’.............. 36,050
(Geothermale: = as Neae e, L L e 15,009
OthetBiomasss i cm i 18,443
Pumped Storage” ........ooveveeeeeeeeeeeeeeeeeeenen, -4,627
OMHE T ey s, st s 5SS o8 G 11,928

ATEEDCrZY SOUECES it ciiais sosinens ssonpsesisess 3,950,331



Fusion ideas 2010 Livermore Labs

Could This Lump Power the
Planet?

Newsweek Nov 2009 and
last year

Scientists at Lawrence
Livermore National Lab are
betting $3.5 billion in
taxpayer money on a tiny
pellet that could produce an
endless supply of safe, clean
enerqy.
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This target chamber is 10 meters in diameter and weighs 287,000 Pouncls.

It contains small Pe”ets of radioactive material (cleuterium~tritium Fueb that are to undergo fusion.
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More prosaic but very useful applications for airconditioning airports in sunny cities

Heliodynamics @ Albequerque, NM

The Albugquerque International Sunport is a world-renowned, full-service airport facility that
welcomes more than six million travellers per year. The Sunport Car Rental Center houses a
number of major car rental companies which service the majority of the Sunport users.

We were commissioned to design and install a solar air-conditioning system which would provide
both cooling and heating to the facility. With no available ground area for solar collection we placed
our collectors on top of carports in the parking lot area. The system we designed and installed
consisted of eighteen HD16 solar collectors. These feed heat to either an absorption chiller
providing cooling or provide space heating to the facility.

Installed Capacity: 216 kW
Application: Air conditioning
Completion Date: Dec, 2009



i L}
i ]
3 f i stk Ll N o gy, e I B . e ™ T 1
e i g i, 8 T il e el Y S e B e TR i - a— - ] i

¥

@éliaDgnumics

=

Case Study - 2009
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ENERIGYMI;(X
Albuquerque,
USA
« 216kW

* Solar Air Conditioning
* Heating
* HD 16 (18 modules)

* Roof mounted
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General Idea behind solar cooling

Exploi’c evaPorativc cooling cgcles

i.e. Desert Coolers

Active solar cooling wherein solar thermal collectors provide input energy for
a desiccant cooling system:

Air can be passed over common, solid desiccants (like silica gel or zeolite)
to draw moisture from the air to allow an efficient evaporative cooling cycle.
The desiccant is then regenerated by usin solar thermal energy to dry it out,
in a cost-effective, low-energy-consumption, continuously repeating cycle. A
PV system can power a low-energy air circulation fan, and a motor to slowly
rotate a large disk filled with desiccant.

The potential for near-future exploitation of this type of innovative solar-
powered desiccant air conditioning technology is great.
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Solar chillers...
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Renewable Ener59 sources

°H3clroe|ectric power
eOcean derived power
e Tidal energy

*Wind power
eGeothermal energy

*Biomass
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chlroelectric power
°Hgde| power per se

°Pumped storage sys’cems

sDead sea Project and other examl:)les
gneVvater.Gycie

_Water storage -
in ice and snow .~ Water storage in the atmosphere Condensation

j, Sublimation <
T Evapotranspiration
| T Evaporation
L L e
Surface runoff

N

Water storage
in oceans
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Water power is conversion of Potential energy of water

to electrical energy, €.g. bﬂ turning a turbine.

*80% to 90% etficient

°C3ciical and weather (Precipitation) dependent

°In UUSA currentlg less than 7% of total usage from 50% in Post war years

Head= “h” the height of water

E = Maqgh
g = 9.8 meter/sec”

: Exampie: Water clrol:)s N a hgciel Project with a head of 90 meters. How much water flow is needed to Prociuce 10

: kw power, assuming 80% conversion cgiciencg?

Potential energy of water

e liters OiC water How Per second.

Hence mass How is x kg/ sec (using densit9 of water - d =1 kg/ Liter)
Power = energy /time =M gi'i/t = (M/E) gi‘i
Power = x(kg/sec) X 9.8(m/8662) x 90m
— 1 x 882 kg m?/sec’

Watt = kg meter? /sec
= & X 332 watts

Next ec]uate these:

0.8 x = x 882 watts = 10* watts x = 14.17 Litres /sec



River clischarge rates:

Amazon = 219 Million Litres/sec
=219.000 m? /sec (1 m?>=10% L)
Ganges = 42 Mil L /sec

St Lawrence=10M /s

Ohio -~ Missisippi =8 ML /s

Problem:

If we can drop the Ohio river bg 10 meters, what is the generated power?

Power = 8 x 10° (kg/sec) x 9.8 x (m/sec®) x 10(m)
= 0.8 x 10° Watts

Total energy per year = Power x 365 x 24 Watt hour

T'otal energy per year = 5.6 T'eraW att hour



