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Local DC Electricity Generated by Photovoltaics (PV): Transforming

the Electricity Infrastructure of the 21st Century
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What’s the Point? Creative IanIry Alm Conclusions
. « The United States’ aging electricity _ . _ _ _ _ The phone charger’s efficiency was compared using the three
infrastructure is dominated b This creative inquiry shall show the losses that are incurred in the conversion _ _ .
In y . . i phones which provided an average efficiency of 41.47%o.
alternating current (AC). from AC Power to DC Power by measuring the efficiency of traditional cellphone _ . :
. . . Although cell phones are typically low-power devices the potential
« Most of the loads in the world today chargers, where the conversion takes place. Theses losses would be eliminated by . . .
: : . . . energy saved by utilizing a DC Micro-Grid could be
are dlrec_:t Cur_re_nt (DC)_ load, with charging using purely DC. Showing these advantages on a small scale opens the enormous considering Samsuna alone sold over 117 MILLION
commercial buildings having more than 80 door for this to work on larger and more complex appliances. _ g _ J
%0 DC loads so great losses are Cell phones in the third fiscal quarter of 2013. The next step
Incurred from converting AC to DC. - - for this research will look into losses incurred b
¥ . | - Nowadays DC infrastructure can be ‘ObjeCtlveS . ectronic devi - -
Implemented with all the advantages of . Tost . bile bh g the efficienc £ DC charai AC MOore power nungry e/ectronic devices such as
saving energy and improved reliability of es v_arlous mobile phones and compare the efficiencies o charging over laptops.
the grid. charging
A e r" e The installed PV system cost IS as low e Research different batteries and their CapaCitieS _ _
0 as $1.50 per peak watt. e Show the advantages of DC power over AC power Blg Picture
| g > * Due to growth of electric vehicles and grid e Study the rewards of point-of-load distribution g Distributed Power
g - : ;:‘: storage, battery cost is also reducing . Clean & Renewable
%m = B I o every day. ) Energy Sources
: B I I | = | * Sombination of PV and battery iExperlmental Process « Reduce cost of energy
EI l BB s storage Is going to transform the to $0.02 per kWh
BB I I v = electricity infrastructure of the 215t To analyze the conversion losses between the AC input power and the DC output NPt Sl B
: I I ' . century. power, of the charging circuit inside the charging unit that connects to the wall -'mi-sﬂmw_-.ﬂwﬁ Pl T e

outlet, the Input and output voltages and currents had to be measured. Centalized Poer |

- « 500 BILLION Dollars
What 1s DC Power? per year wasted

e Thomas Edison developed Direct \-\E CURRENT * Accounts for %4 of total

Current (DC) which is current p TALE OF AN EARLY TECH MWWAR Car!:)op dioxide
that runs in a single direction. @ | emissions[4]
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For example a battery.
 Nikola Tesla developed
Alternating Current (AC)- which |-
Is when the current alternated i
direction a certain number of ]
times per second. [1] : el
« In the past AC had more positives wonsiov S . s
(losses and transmission). e T e

Charging Circuit

Moving Forward

e The need for clean
renewable resources has
never been greater due

to the Increasing e s S B
The voltages and currents could then be used to calculate the input and output population in emerging D aheas
Power by the fundamental relationship:

Y P energy markets.

World population development
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Industrialized countries

Pe1l. . XV « The world needs to utilize e
 Solar Energy generates DC Power — Irms rms its greatest resource: the R -
« DC is becoming a more cost effective, viable option sun - oy

_ _ _ The losses and the efficiency could then be calculated using these results: ' _ _
o Batteries, capacitors, and fuel cells store DC power. AC power increases the cost p _p.._p e Solar energy generation is
of storage device (as much as 50 % in some cases) losses At~ Dbe increasing rapidly and
e In US 10 % adoption of DC electricity in 2015 will create 60,000 jobs Ppc partner perfectly with
« DC power will reduce the cost of related power electronics (laptops, cellphones) efficiency = P, X 100% distributed energy
- generation so DC Power is |:
Saneratan o spler ENERGY = ENERGY the future!
[EEEeeeee) SOURCE | s CONSUMER| [RISEIUILES
1 e Phone Type Pac (W) Poc (W) Piesses (W) Efficiency (%0) REFERENCES
5:_:%%? 3 &9 = < (=== Solar LED Samsung— Smart 5.2849 2.408 2.8773 45 55577385 [1] http://energy.gov/articles/war-currents-ac-vs-dc-power
\|, Fhﬂ-tﬂ'ﬂ'tﬂiﬂ Minimal [2] http://www.lightpositive.com/2012/11/the-investment-banker-and-the-light-bulb/
— _II."IH'HE — Motor Samsu Nnao- Fll 4 6176 1 945 2 67228 42 12879 143 [3] P. Fairley, "Edison's Revenge: The Rise of DC Power," MIT Technology Review, 24 April 2012.
it usai ol Wind distance g p - - - - [4] Center for Global Development

locally generated

electrici . [5] http://www.fewresources.org/ecological-footprints--human-impact-factors.htmi
s ran LG WI ndOWS 6 - 1592 2 - 262 3 - 89678 36 - 73288172 [6] Local DC Electricity: Transforming the 21st Century Energy Economy, Dr Rajendra Singh
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