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The Sun is THE BIG Energy Player

Sun power hitting earth ~ 165,000 TW ﬁ
1 hr ~ 14 TW-year ~ current annual world use
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Shell Sustained Growth Scenario
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Global energy consumption, 2000 to 2020

-0.5% trend per year from 2015 to 2020 for oil
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Uzbekistan has 40 Hydro and Thermal power
stations. They generated 15 million kW electrical
energy per year.

83 % - Of them generated in Thermal Power
Station and

17 % - Hydro electrical Power Station

Annual Solar potential in Uzbekistan 50 billion 953
million tons of oil equivalent

|f wg use 1 % of them it’s 120 time more than we
nee



Table 1. Renewable energy resources in Uzbekistan

Energy
Total |Hydraul| Solar | Wind | Geo- | Biomass
Ic thermal

(ross reserves (million tons of 0.e.) (50986.9) 92| 5097301 2.2 0.2 23
Technical reserves (million tons off 1793 18 1768 04 12 03
0.2.)
Utilised (mullion tons of 0.¢.) 06 06 00 00 0,0 0,0
TOTAL of the technical reserve| 03| 333 00] 00 0,0 0,0
utilised(%)
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Qualitative wind speed distribution
(average wind speed) for 80 m agl.
>25mis 50-525mis
25-30m's 525-55mis
30- 35mis 55-575mis
35-40m's 575-60mis
| 40-45mis 6.0-65m's
[ 45-475m's >B85mis

475-50mis
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Daily amounts of direct solar radiation (MJ/m?) in Uzbekistan



Average annul wind velocity (m/sec) in Uzbekistan



Why So Many PV Technologies?

Part of the reason is the sun doesn’t shine at one wavelength.
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Different materials are
used to capture various
portions of the solar spectra.
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Photovoltiacs Basics
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Photovoltaic Cell Structure

Transparent Antireﬂ(_ection
Cover adhesive coating Current
(e.g.,glass) Front contact

Back contact and cover

n-type p-type
semiconductor semiconductor

Power out (W) x 100%
Solar cell efficiency (%) =

Area (m?) x 1000 W/m?

10% efficiency = 100 W/m? or 10 W/ft?



Photovoltaic Building Blocks
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Photovoltaic System Types

Grid Connected System

DC System (Line Tie or Utility Interface)

PV modules

PV modules Meter
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Cell Efficiency (%)
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Case study

(Andijan-Nukus) How much electricity can be produced
In a year If the surface of a large Uzbek tract is covered
with solar panels? If this is done, how much GHG

will not be released into the atmosphere?
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PROJECT’S EXPECTED BENEFITS
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Monokristallik kremniy asosidagi quyosh
elementlari




Polikristallik kremniy asosidagi quyosh
modullari




Amorf kremniy asosidagi quyosh modullari







Lecture 3 to read

* Energy and Climate. Chapter 1 Energy and Sustainable
Development. pp 11-22.

* Energy and Climate. Chapter 2 How much energy do we
use — energy statistics. pp 23-34.

* Renewable Energy Policy Network for the 215t Century
(REN21). Renewables 2020 Global Status Report.
Executive summary pp. 15-26 (reference literature).



