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70 TW > 100 TW

Sustainable Resource Potential



sustainable for 10B people

Sun power hitting earth ~ 165,000 TW

1 hr ~ 14 TW-year ~ current annual world use

The Sun is THE BIG Energy Player

current consumption
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Source: Jackson et al.: Persistent fossil

fuel growth threatens the Paris

Agreement and planetary

health. Environmental Research

Letters (14), 2019.



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
If we use 1 % of them it’s 120 time more than we
need



Table 1. Renewable energy resources in Uzbekistan





Daily amounts of direct solar radiation (MJ/m2) in Uzbekistan 



Average annul wind velocity (m/sec) in Uzbekistan 



Why So Many PV Technologies?
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Part of the reason is the sun doesn’t shine at one wavelength.

ASTM G173-03 Reference Spectra

Different materials are

used to capture various

portions of the solar spectra.

Also….

• manufacturing cost vary

• site resource varies

• installation priorities

• materials utilization



Photovoltiacs Basics



Making Semiconductors n or p tipe



Photovoltaic Cell Structure

Back contact and cover

Cover
(e.g.,glass)

Antireflection
coating

Transparent
adhesive

Front contact

n-type
semiconductor

p-type
semiconductor

Current

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

Area (m2) x 1000 W/m2

10% efficiency = 100 W/m2 or 10 W/ft2



Photovoltaic Building Blocks

Cell

Module

Array

System

Includes storage,

voltage regulation,

inverters, etc.



Photovoltaic System Types

DC System
Grid Connected System

(Line Tie or Utility Interface)



Source: https://www.nrel.gov/pv/cell-efficiency.html



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?

























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 21st Century 
(REN21). Renewables 2020 Global Status Report. 
Executive summary pp. 15-26 (reference literature).


