
 

 

 

 



















𝑧

𝑢



𝜔 𝛼

𝐹𝑇 𝑣 = 11,5 𝑚/𝑠

𝐹𝑇 𝑣 = 11,5 𝑚/𝑠

𝑣 = 11,5 𝑚/𝑠

𝑣 = 23 𝑚/𝑠

𝑣 = 11.5 𝑚/𝑠
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41.85%

25.62%
0.64%

17.37%

11.19%

3.33%

Mix energético mundial 2018

Carbón Gas Natural Renovable Hidráulica Nuclear Petróleo

Eólica
11.4%

Hidráulica
10.4%

Solar
3.8%

Nuclear
25.0%

Gas Natural
23%

Carbón
24%

Petróleo
2%

Otros
0.2%

Mix energético UE 2017

Eólica Hidráulica Solar Nuclear Gas Natural Carbón Petróleo Otros



Nuclear
22.7%

Carbón
4.3%

Ciclo combinado
20.8%

Cogeneración
12.1%

Residuos no 
renovables

0.8%

Hidráulica
10.1%

Solar 
fotovoltaica

3.6%

Solar térmica
2.1%

Eólica
21.6%

Otras 
renovables

1.5%

Residuos renovables
0.3%

Renovables
39.2%

Mix energético - España 2019

Nuclear Carbón Ciclo combinado Cogeneración

Residuos no renovables Hidráulica Solar fotovoltaica Solar térmica

Eólica Otras renovables Residuos renovables
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ℎ

𝐻 𝜆 𝑇





𝑈𝑟 =
𝐻𝜆2

ℎ3

𝐻 ℎ 𝜆

𝑈𝑟 ≥ 21.6 →

𝑈𝑟 < 21.6 →

 

ℎ

𝑥

𝑦

𝑧
𝜕

𝜕𝑧
= 0

𝜌)

𝜈



𝑠 =
𝐻

𝜆
≪ 1

 

𝑐 =
𝜆

𝑇

1

2
>

ℎ

𝜆

1

25
<

ℎ

𝜆
≤

1

2



1

25
≤

ℎ

𝜆

𝑐𝑔 𝑐



𝐸𝑐 𝐸𝑝

𝐸 = 𝐸𝑐 + 𝐸𝑝 =
𝜌𝑔𝐻2𝜆𝑏

8

 

𝑓 𝜆

𝜔 = 2𝜋𝑓

𝑐 = 𝜆𝑓



𝑘 =
2𝜋

𝜆

𝜔 = 𝑒𝑠 𝑙𝑎 𝑣𝑒𝑙𝑜𝑐𝑖𝑑𝑎𝑑 𝑑𝑒𝑙 𝑐𝑖𝑐𝑙𝑜 𝑑𝑒 𝑙𝑎 𝑜𝑙𝑎

𝑐 = 𝑐𝑒𝑙𝑒𝑟𝑖𝑑𝑎𝑑 𝑑𝑒 𝑙𝑎 𝑜𝑙𝑎

𝑘 = 𝑒𝑠 𝑒𝑙 𝑛ú𝑚𝑒𝑟𝑜 𝑑𝑒 𝑜𝑙𝑎𝑠

𝑦(𝑡) =
𝐻

2
∙ sin(𝜔 ∙ 𝑡)

𝐻 = 𝐸𝑠 𝑙𝑎 𝑣𝑎𝑟𝑖𝑎𝑐𝑖ó𝑛 𝑑𝑒 𝑙𝑎 𝑎𝑙𝑡𝑢𝑟𝑎 𝑑𝑒 𝑙𝑎 𝑜𝑙𝑎 𝑝𝑎𝑟𝑎 𝑐𝑎𝑑𝑎 𝑐𝑖𝑐𝑙𝑜

𝑦(𝑥, 𝑡) =
𝐻

2
∙ sin(𝜔𝑡 − 𝑘𝑥)

𝑉(𝑡) = 𝑉0 − 𝑉𝐶(𝑡)

𝑉0 = 𝑣𝑜𝑙𝑢𝑚𝑒𝑛 𝑖𝑛𝑖𝑐𝑖𝑎𝑙 𝑑𝑒 𝑙𝑎 𝑐á𝑚𝑎𝑟𝑎 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑒𝑛𝑡𝑒 𝑎𝑙 𝑛𝑖𝑣𝑒𝑙 𝑑𝑒 𝑎𝑔𝑢𝑎 𝑚𝑒𝑑𝑖𝑜.

𝑉𝐶 = 𝑒𝑠 𝑙𝑎 𝑣𝑎𝑟𝑖𝑎𝑐𝑖ó𝑛 𝑑𝑒 𝑣𝑜𝑙𝑢𝑚𝑒𝑛 𝑑𝑒𝑏𝑖𝑑𝑜 𝑎 𝑙𝑎 𝑐𝑜𝑙𝑢𝑚𝑛𝑎 𝑑𝑒 𝑎𝑔𝑢𝑎 𝑜𝑠𝑐𝑖𝑙𝑎𝑛𝑡𝑒.

𝑤

𝑉𝐶(𝑡) = 𝑤 ∬ 𝑦(𝑥, 𝑡) 𝑑𝑥

𝑉(𝑡) = 𝑉0 − 𝑤 ∫ 𝑦(𝑥, 𝑡)

𝑙
2

−
𝑙
2

𝑑𝑥 = 𝑉0 +
𝑤𝐻

2𝑘
[cos (

𝑘𝑙

2
− 𝜔𝑡) − cos (

𝑘𝑙

2
+ 𝜔𝑡)]



𝑉(𝑡) = 𝑉0 +
𝑤𝐻

𝑘
∙ sin

𝑘𝑙

2
∙ sin 𝜔𝑡

𝑙

𝑑𝑉(𝑡)

𝑑𝑡
= 𝑄(𝑡) = 𝑤𝐻𝑐 ∙ sin

𝑘𝑙

2
∙ cos 𝜔𝑡

𝑣2(𝑡) =
𝑄(𝑡)

𝐴2
=

8𝐻𝑤𝑐

𝜋𝐷2
2 ∙ sin

𝜋𝑙

2
∙ cos

2𝜋

𝑇
𝑡

ℎ =

5.6 𝑚 ≪ 𝜆

𝑐 = √𝑔ℎ

 







𝐶𝐿 =
𝐿

𝑞∞𝑆

𝐶𝐷 =
𝐷

𝑞∞𝑆

𝐶𝑀 =
𝑀

𝑞∞𝑆𝐶

𝐿 = 𝐹𝑢𝑒𝑟𝑧𝑎 𝑑𝑒 𝑠𝑢𝑠𝑡𝑒𝑛𝑡𝑎𝑐𝑖ó𝑛

𝐷 = 𝐹𝑢𝑒𝑟𝑧𝑎 𝑑𝑒 𝑎𝑟𝑟𝑎𝑠𝑡𝑟𝑒

𝑀 = 𝑀𝑜𝑚𝑒𝑛𝑡𝑜 𝑎 0.25𝑐

𝑆 = Á𝑟𝑒𝑎 𝑑𝑒 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑖𝑎

𝑞∞ = 𝑃𝑟𝑒𝑠𝑖ó𝑛 𝑑𝑖𝑛á𝑚𝑖𝑐𝑎 (
1

2
𝜌𝑤∞

2 𝑆)

𝑅𝑒 =
𝐹𝑢𝑒𝑟𝑧𝑎𝑠 𝑖𝑛𝑒𝑟𝑐𝑖𝑎𝑙𝑒𝑠

𝐹𝑢𝑒𝑟𝑧𝑎𝑠 𝑣𝑖𝑠𝑐𝑜𝑠𝑎𝑠
=

𝜌𝑤𝑙

𝜇
=

𝑤𝑙

𝜈

𝑀𝑎 =
𝑤∞

𝑎∞

𝑙 = 𝐿𝑜𝑛𝑔𝑖𝑡𝑢𝑑 𝑐𝑎𝑟𝑎𝑐𝑡𝑒𝑟í𝑠𝑡𝑖𝑐𝑎 𝑑𝑒𝑙 𝑜𝑏𝑗𝑒𝑡𝑜

𝜇 = 𝑉𝑖𝑠𝑐𝑜𝑠𝑖𝑑𝑎𝑑 𝑑𝑖𝑛á𝑚𝑖𝑐𝑎 𝑑𝑒𝑙 𝑓𝑙𝑢𝑖𝑑𝑜

𝜈 = 𝑉𝑖𝑠𝑐𝑜𝑠𝑖𝑑𝑎𝑑 𝑐𝑖𝑛𝑒𝑚á𝑡𝑖𝑐𝑎𝑑𝑒𝑙 𝑓𝑙𝑢𝑖𝑑𝑜 (
𝜇

𝜌
)

𝑀𝑎 = 𝑛ú𝑚𝑒𝑟𝑜 𝑑𝑒 𝑀𝑎𝑐ℎ

𝑤∞ = 𝑣𝑒𝑙𝑜𝑐𝑖𝑑𝑎𝑑 𝑑𝑒𝑙 𝑓𝑙𝑢𝑖𝑑𝑜 𝑙𝑖𝑏𝑟𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑜 𝑎𝑙 𝑜𝑏𝑗𝑒𝑡𝑜

𝑎∞ = 𝑣𝑒𝑙𝑜𝑐𝑖𝑑𝑎𝑑 𝑑𝑒𝑙 𝑠𝑜𝑛𝑖𝑑𝑜 𝑑𝑒𝑙 𝑓𝑙𝑢𝑖𝑑𝑜 𝑙𝑖𝑏𝑟𝑒



 

𝑍 = 𝑓(𝑧) = 𝑧 +
𝑎1

𝑧
+

𝑎2

𝑧2
+

𝑎3

𝑧3
+ ⋯

𝑍 = 𝑓(𝑧) = 𝑧 +
𝑏2

𝑧



𝑍 = 𝑋 + 𝑖𝑌 𝑧 = 𝑥 + 𝑖𝑦

𝑍 = 𝑋 + 𝑖𝑌 = 𝑧 +
𝑏2

𝑧
= 𝑥 + 𝑖𝑦 +

𝑏2

𝑥 + 𝑖𝑦
=  𝑥 + 𝑖𝑦 +

𝑏2(𝑥 − 𝑖𝑦)

𝑥2 + 𝑦2

= 𝑥 +
𝑥𝑏2

𝑥2 + 𝑦2
+ 𝑖𝑦 −

𝑖𝑦𝑏2

𝑥2 + 𝑦2

𝑋 = 𝑥(1 +
𝑏2

𝑥2 + 𝑦2
)

𝑌 = 𝑦(1 −
𝑏2

𝑥2 + 𝑦2
)

𝑑𝑍

𝑑𝑧
=

𝑑𝑓(𝑧)

𝑑𝑧
= 1 +

𝑏2

𝑧
= 0 → 𝑧 = ±𝑏

 𝑧 = ±𝑏

𝑍

 𝑧 ±𝑏, 0)

|𝑧| > |𝑏|



𝑧

𝑏 = 1

𝑧 = ±𝑏 = ±1

𝑏 = ±1

|𝑧| = √(𝑥 + 0)2 + (𝑦 + 0)2 = 𝑟 = 1 → 𝑥2 + 𝑦2 = 1

𝑐 = (0,0) 𝑟

𝑋 = 𝑥 (1 +
1

1
) = 2𝑥

𝑌 = 𝑦 (1 −
1

1
) = 0

 𝑋 = [−2,2]

(0, 𝑦𝑐)

𝑥2 + (𝑦 − 𝑦𝑐)2 = 𝑟2

𝑌 ≥ 0

𝑋2 + [𝑌 − (𝑦𝑐 − 𝑟2)]2 = (𝑦𝑐 −
𝑟2

𝑦𝑐
)

2

 



𝑌 = 2𝑦𝑐

𝑋 = ±2𝑟

𝑥𝑐 , 0)

𝑏

𝑏 = 𝑟 − 𝑥𝑐  𝑠𝑖 𝑥𝑐 < 0

𝑏 = 𝑥𝑐 − 𝑟 𝑠𝑖 𝑥𝑐 > 0

𝑧

𝑧 = 𝑧𝑐 + 𝑧𝑐𝑖𝑟 = 𝑥𝑐 + 𝑟𝑒𝑖𝜃

𝑍 = 𝑧 +
𝑏2

𝑧
= 𝑥𝑐 + 𝑟𝑒𝑖𝜃 +

𝑏2

𝑥𝑐 + 𝑟𝑒𝑖𝜃
 

 

𝑟 𝑥𝑐 𝑥

𝜃 𝑟 𝑥

𝑧 = 𝑏 𝑍 = 2𝑏

𝑋



 

0 ≤ 𝑥 < 𝑃

𝑦𝑐 =
𝑀

𝑃2
(2𝑃𝑥 − 𝑥2) 

𝑑𝑦𝑐

𝑑𝑥
=

2𝑀

𝑃2
(𝑃 − 𝑥) 



𝑃 ≤ 𝑥 ≤ 1

𝑦𝑐 =
𝑀

(1 − 𝑃)2
(1 − 2𝑃 + 2𝑃𝑥 − 𝑥2) 

𝑑𝑦𝑐

𝑑𝑥
=

2𝑀

(1 − 𝑃)2
(𝑃 − 𝑥) 

𝑦𝑡 =
𝑇

0.2
(𝑎0𝑥

1
2 + 𝑎1𝑥 + 𝑎2𝑥2 + 𝑎3𝑥3 + 𝑎4𝑥4) 

𝑎0 = 0.2969 𝑎1 = −0.126 𝑎2 = −0.3516 𝑎3 = 0.2843 𝑎4 = −0.1015

𝑥

−𝑦𝑡

𝑥

𝑦𝑐 = 0

𝜃 = atan (
𝑑𝑦𝑐

𝑑𝑥
) 

𝑦𝑠 = 𝑦𝑐 + 𝑦𝑡 cos(𝜃) ; 𝑥𝑠 = 𝑥𝑐 − 𝑦𝑡 sin(𝜃) 



𝑦𝑖 = 𝑦𝑐 − 𝑦𝑡 cos(𝜃) ; 𝑥𝑖 = 𝑥𝑐 + 𝑦𝑡 sin(𝜃) 

𝑥 =
1 − cos (𝛽)

2
 

0 ≤ 𝛽 ≤ 𝜋

 

𝑣

𝑢

𝛼

𝛼 = tan−1
𝑣

𝑢
 



𝑤 = √𝑢2 + 𝑣2 

𝐹𝑇

𝐹𝑇 = 𝐿 ∙ sin 𝛼 − 𝐷 ∙ cos 𝛼 

𝐹𝐴

𝐹𝐴 = 𝐿 ∙ cos 𝛼 + 𝐷 ∙ sin 𝛼 

𝐶𝑇 =
𝐹𝑇

1
2 𝜌𝑤2𝑐𝐿

 

𝐶𝐴 =
𝐹𝐴

1
2 𝜌𝑤2𝑐𝐿

 

𝑐 = 𝑙𝑜𝑛𝑔𝑖𝑡𝑢𝑑 𝑑𝑒 𝑙𝑎 𝑐𝑢𝑒𝑟𝑑𝑎 𝑑𝑒𝑙 𝑝𝑒𝑟𝑓𝑖𝑙

𝐿 = 𝑙𝑜𝑛𝑔𝑖𝑡𝑢𝑑 𝑑𝑒 𝑙𝑎 𝑝𝑎𝑙𝑎 𝑑𝑒𝑙 á𝑙𝑎𝑏𝑒



𝑢 = 𝜔 ∙ 𝑅 

𝑅

𝛷 =
𝑤

𝑢
=

𝑤

𝜔 ∙ 𝑅
 



 

 

𝑐

𝑡

𝑥𝑡

𝑐 𝑐 = 0,05 𝑚

𝑡 𝑡 = 5,10,15,20%

𝑥𝑡 𝑥𝑡 = 5,10,15,20,25,30%

𝑣 𝑐 = 0.4 𝑚/𝑠 = 𝑐𝑡𝑒.

𝑢 𝑢 = 3,4,5 𝑚/𝑠



𝐹𝑇

𝑥𝑡

𝑡

2

𝑐



 

𝑣 = 0.4 𝑚/𝑠 = 𝑐𝑡𝑒.

𝑐 = 0,05 𝑚

𝑢 = 3,4,5 𝑚/𝑠

𝐹𝑇



𝑢

 

0 1 2 3 4 5 6 7 8 9

FT

U

EPPLER 860 STRUT NACA0020



𝑤 𝛼

 



2.5 ∙ 10−4 𝑚

1 ∙ 10−2 𝑚

8 ∙ 10−2𝑚



 

𝑘 − 𝜀



𝑤

𝛼

 

𝑡 = 5%

𝐹𝑇 = 4 𝑚/𝑠

5
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F T
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Variación de FT en función de la posición X de Espesor 
Máximo (% longitud cuerda)

16-17

15-16

14-15

13-14

12-13



𝑡 = 10%

𝐹𝑇 𝑢 = 3𝑚/𝑠

𝑥𝑡 = 10% 𝑥𝑡 = 15%

5

10

15

20

25

30

12
13
14
15
16
17
18
19

3
4

5

FT
(N

/m
)

u (m/s)

Variación de Fx en función de la posición X de Espesor 
Máximo (% longitud cuerda)

18-19

17-18

16-17

15-16

14-15

13-14

12-13



𝑡 = 15%

𝐹𝑇

𝑢 < 3 𝑚/𝑠

𝑥𝑡 = 15%
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12
13
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FT
(N

/m
)

u (m/s)

Variación de Fx en función de la posición X de 
Espesor Máximo (% longitud cuerda)

17-18

16-17

15-16

14-15

13-14

12-13



𝑥𝑡 = 10%.

5
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15

20

25

30

12

13

14

15

16

3
4

5

Fx
 (

N
)

u (m/s)

Variación de Fx en función de la posición X de Espesor 
Máximo (% longitud cuerda)

15-16

14-15

13-14

12-13



 

 

𝑥𝑡

 

𝑥𝑡



Nombre 
T 

(1/c) 

Xt 

(1/c) 
Descripción 

EPPLER472 0.121 0.175 EPPLER 472 AIRFOIL - Eppler E472 aerobatic aircraft airfoil 

HT12 0.1 0.186 HT12 - Drela HT12 airfoil 

EPPLER473 0.162 0.212 
EPPLER 473 AIRFOIL - Eppler E473 aerobatic aircraft airfoil 

EPPLER474 0.141 0.215 E474 (14.09%) - Eppler E474 aerobatic aircraft airfoil 

EPPLER475 0.15 0.217 E475 (15.01%) - Eppler E475 aerobatic aircraft airfoil 

BELL540 0.097 0.221 
BELL 540 AIRFOIL (MODIFIED NACA 0012) - Bell AH-1 rotor blade airfoil (operational loads 

survey) 

S9033 0.075 0.228 
S9033 (7.5%) - Selig S9033 (7.5%) symmetrical vertical stab airfoil used on the Blackhawk 

R/C sailplane 

S9027 0.08 0.229 
S9027 (8%) - Selig S9027 (8%) symmetrical vertical stab airfoil used on the Opus R/C 

sailplane 

S1010HPV 0.06 0.233 S1010 HPV airfoil - Selig S1010 HPV airfoil 

JOUKOWSK0015 0.15 0.246 
Joukowsky f=0% t=15% - Joukowski 15% symmetrical airfoil 

JOUKOWSK0012 0.12 0.25 12% JOUKOWSKI AIRFOIL - 12% Joukowski airfoil 

S9032 0.09 0.25 
S9032 (9%) - Selig S9032 (9%) symmetrical horizontal stab airfoil used on the Blackhawk 

R/C sailplane 

WORTMANNFX71-

120 
0.12 0.25 

WORTMANN FX 71-120 AIRFOIL - Wortmann FX 71-120 airfoil 

JOUKOWSK0009 0.09 0.255 
Joukowsky f=0% t=9% - Joukowski 9% symmetrical airfoil 

EPPLER479 0.166 0.257 EPPLER 479 AIRFOIL - Eppler E479 aerobatic aircraft airfoil 

RAE100 0.1 0.26 RAE 100 AIRFOIL - RAE 100 airfoil 

EPPLER169 0.144 0.265 
E169 (14.4%) - Eppler E169 low Reynolds number airfoil 

JOUKOWSK0021 0.21 0.266 Joukowsky f=0% t=21% - Joukowski 21% symmetrical airfoil 

EPPLER168 0.124 0.267 E168 (12.45%) - Eppler E168 low Reynolds number airfoil 

JOUKOWSK0018 0.18 0.271 
Joukowsky f=0% t=18% - Joukowski 18% symmetrical airfoil 

US1000ROOT 0.186 0.271 US1000ROOT - Great Planes R/C Ultra-Sport 1000 airfoil 

S9026 0.095 0.273 
S9026 (9.5%) - Selig S9026 (9.5%) symmetrical horizontal stab airfoil used on the Opus R/C 

sailplane 

EPPLER862 0.324 0.285 
EPPLER 862 STRUT AIRFOIL - Eppler E862 strut airfoil 

EH0009 0.09 0.287 
EH 0.0/9.0 - John Yost EH 0.0/9.0 for tailless R/C aircraft 

NACA0012 0.12 0.3 
NACA 0012 AIRFOILS - NACA 0012 airfoil 



𝑥, 𝑦

𝑦𝑑𝑒𝑠𝑒𝑎𝑑𝑜 = 𝑦𝑒𝑠𝑡á𝑛𝑑𝑎𝑟 ∙
𝑡𝑑𝑒𝑠𝑒𝑎𝑑𝑜

𝑡𝑒𝑠𝑡á𝑛𝑑𝑎𝑟

(𝑥𝑖 , 𝑦𝑖)



 

𝑢 =  3 𝑚/𝑠 𝑐 = 0,4 𝑚/𝑠

𝑤 = 3.02 𝑚/𝑠

𝛼 = 7.6°
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𝛼



𝑅 𝑢



 

 



 

𝑣

𝜔



𝑯 𝑻 𝒗 𝝎𝒐𝒑𝒕 𝝎𝒎𝒊𝒏



𝜔 𝜔 = [138,500] 𝑟𝑎𝑑/𝑠

𝑤

𝛼

𝐷𝑡

𝐷ℎ

𝑐



𝐷𝑡 𝐷ℎ

𝑅ℎ =
𝐷ℎ

2
= 0.165 𝑚

𝑅𝑡 =
𝐷𝑡

2
= 0.375 𝑚

𝑅𝑚 =
𝐷ℎ + 𝐷𝑡

2
= 0.27 𝑚

𝜔 𝑢(𝑅ℎ) 𝑢(𝑅𝑚) 𝑢(𝑅𝑡)



𝑐 = 0.165 𝑚

 

𝑦 𝑥 𝑑 >

> 20𝑐



 

𝑅𝑒 > 5 ∙ 105

4 ∙ 10 − 6 𝑚

𝐹𝑇
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𝜌 =

1.223 𝑘𝑔/𝑚3 𝜇 = 1.78 ∙ 10−5 𝑁 ∙ 𝑠/𝑚2 𝑇 =

15 ℃

𝑘 − 𝜀



𝜔

𝛼

𝜔 𝛼

1 ∙ 10−5

𝐹𝑇



c (m/s) u (m/s) w (m/s) α (°) 

23 0 23.00 90.00 

23 30 37.80 37.48 

23 45 50.54 27.07 

23 60 64.26 20.97 

23 75 78.45 17.05 

23 90 92.89 14.34 

23 120 122.18 10.85 

23 150 151.75 8.72 

23 180 181.46 7.28 

23 190 191.39 6.90 

 



𝑣 = 11.5 𝑚/𝑠

𝐹𝑇 𝑣 = 11,5 𝑚/𝑠

𝑢 < 60𝑚/𝑠

𝑣 = 23 𝑚/𝑠
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𝐹𝑇 𝑣 = 11,5 𝑚/𝑠

𝑣 𝑢 = 120𝑚/𝑠
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𝑣

𝜔

𝑣 = 11,5 𝑚/𝑠

𝜔 = 180 𝑟𝑎𝑑/𝑠

𝜔 = 300 𝑟𝑎𝑑/𝑠

𝜔 = 500 𝑟𝑎𝑑/𝑠

𝑣 = 23 𝑚/𝑠



𝑣 = 23 𝑚/𝑠

𝜔 = 180 𝑟𝑎𝑑/𝑠

𝜔 = 300 𝑟𝑎𝑑/𝑠

𝜔 = 500 𝑟𝑎𝑑/𝑠

𝑣



 

𝑥𝑡

 

 

 



𝑣 = 11,5 𝑚/𝑠 𝑣 = 23 𝑚/𝑠

𝑣 = 11.5 𝑚/𝑠
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http://www.climatechange2013.org/spm
https://www.globalcarbonproject.org/
https://data.giss.nasa.gov/gistemp/
https://unfccc.int/es/process-and-meetings/the-paris-agreement/el-acuerdo-de-paris
https://unfccc.int/es/process-and-meetings/the-paris-agreement/el-acuerdo-de-paris
https://ec.europa.eu/clima/policies/strategies/2050_es
https://ec.europa.eu/commission/presscorner/detail/en/MEMO_18_6545
https://www.iea.org/
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
https://ec.europa.eu/eurostat/statistics-explained/index.php/Main_Page


https://www.energias-renovables.com/panorama/espana-2020-el-pais-con-110-00020200124
https://www.energias-renovables.com/panorama/espana-2020-el-pais-con-110-00020200124
https://www.ree.es/es
https://news.un.org/
https://globalsolaratlas.info/
https://en.wikipedia.org/wiki/File:M2_tidal_constituent.jpg
https://oceanpowerproject.wordpress.com/




http://coastalengineeringmanual.tpub.com/
http://airfoiltools.com/
http://www.demonstrations.wolfram.com/



