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Electricity Generated by Source, Gigawatt Hours, Annual
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U.S. primary energy consumption by energy source, 2021

total = 97.33 quadrillion
British thermal units (Btu)

nuclear
electric

power
8%  coal

11%
petroleum
36%
renewable

energy 12%

natural
gas

32%

total = 12.16 quadrillion Btu

2% - geothermal

12% - solar

19% - hydroelectric

27% - wind

4% - biomass waste |

19% - biofuels

17% - wood

biomass
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Wind Speed
7.5 mls

Capacity  Rotor Diameter Hub Height

346 Wim* 17MW  250m 151 m
| y J

Specific Power
03
Specific Power h [ o
231 Wim? (o B
S Wind Speed
Capacity : - 9.5m/s
5.5 MW m =
Rotor Diameter t -8 gf(a)ra staze '"\\\
174m = o b o
1,299 MW {
Hub Height o ; L L g'l'
L 130m - N NG

Characteristics
in 2035

Fixed-Bottom
Offshore

Distance to Shore

Wind Speed
. 10 m/s

_— Plant Size
500 to
699 MW

Floating
Offshore

Term Onshore wind turbines Offshore wind turbines
Cost Lower Higher
Efficient Lower Higher
Power generation Less More
Installation and maintenance Easy, quick Hard, expensive

Wind condition

Installation site

Various, no wind or intermittent

Geographic restrictions

High wind speed, persistent
More Space to construct
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Aerodynamic
Structural
A Airfoil Family
NPU-WA
RIS ¢ series
DU series @ C"— NPU-WA-150
FFA series RIS ¢-A-21
S series DU91 W- no NP” Vet
<> FFA-W3-211 RIS ¢-A-24
@ NREL $810 DU97-W-300 NPU-WA-350
NACA(»NIS %
FFA-W3-241 @ RIS ¢-A-27 2000s
9 NREL $809 DU00-W-401 1996s
NACAGI41S <> FFA-W3-301 1991s
@ NREL $811 1990s
NACAG3421 1984s
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Rated power

Increased blade

|
|
1
|
|
|
: o
diameter ! - [ h ]
Power .
| Vo L\
Original blade L
diameter : : Ground Conditions Friction Coefhicient, o
| |
| | Smooth hard ground, calm water 0.10
: : Tall grass on ground 0.15
' ' p  High crops and hedges 0.20
e g / Wooded countryside, many trees 0.30
IR - Rated speed Small town with trees 0.30
Wardispeed Large city with tall buildings 0.40
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1
=0l + p + pgh = const

2

l 1
1

1 —
5PUw + P = 50U5 + pp

. 1
(Pp — Pp) = EP(USO —Uy)

Streamtube iy o0 SS-M&-},a ‘L’)‘b" ’:’
_ Veloeity 4//},;
p Pressure _ -~ Ul;% e Velocity g7
= b S B -Pressllge::_—_:_T___: N
/\’Q/Acmator disc
\PD

F =Ap(pp —pp)

F:Al UZ_UZ
sz(oo W)

1
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UD =§(UOO + UW)
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