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CO𝑃𝑅 =
𝑄𝑐𝑎𝑙𝑜𝑟 𝑑𝑒 𝑟𝑒𝑓𝑟𝑖𝑔𝑒𝑟𝑎𝑐𝑖ó

𝑊𝑡𝑟𝑒𝑏𝑎𝑙𝑙 𝑟𝑒𝑎𝑙𝑖𝑡𝑧𝑎𝑡 𝑝𝑒𝑟 𝑒𝑙𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑜𝑟



 



CO𝑃𝑅𝑎𝑏𝑠 =
𝑄𝑐𝑎𝑙𝑜𝑟 𝑑𝑒 𝑟𝑒𝑓𝑟𝑖𝑔𝑒𝑟𝑎𝑐𝑖ó

𝑄𝑐𝑎𝑙𝑜𝑟 𝑎𝑝𝑜𝑟𝑡𝑎𝑑𝑎 𝑎𝑙 𝑔𝑒𝑛𝑒𝑟𝑎𝑑𝑜𝑟

 





 



 



  λ  

• 

• 

• 

• 



• 





• 

• 

• 

f = 15/1

 



 





ELECTRICITAT
(42%)

ENERGIA DEL COMBUSTIBLE 
(100%)

PRODUCCIÓ DE VAPOR
(21%)

AIGUA CALENTA A.T.
 (14%)

AIGUA CALENTA B.T.
(8%)

PÈRDUES A LA CHIMENEA (11%) 

PERDUES TÉRMIQUES A ALTERNADOR I A LA 
CALDERA

(15%)



 

• 

• 

• 



 



• 

• 

• 



𝐏𝒓𝒆𝒖[€] = ((𝑻𝒆𝒓𝒎𝒆 𝒄𝒐𝒏𝒔𝒖𝒎[€] + 𝑻𝒆𝒓𝒎𝒆 𝒑𝒐𝒕è𝒏𝒄𝒊𝒂𝟔[€] + 𝑻𝒆𝒓𝒎𝒆𝒆𝒙𝒄𝒆𝒔𝒅𝒆𝒑𝒐𝒕𝒆𝒏𝒄𝒊𝒂[€]) ∗ 𝑰𝒎𝒑. 𝒆𝒍è𝒄𝒕𝒓𝒊𝒄

+ 𝑳𝒍𝒐𝒈𝒖𝒆𝒓𝒅𝒆𝒄𝒐𝒏𝒕𝒂𝒅𝒐𝒓[€]) ∗ 𝐈𝐕𝐀

 



Terme consum [€] = 𝑡𝑎𝑟𝑖𝑓𝑎(𝑝𝑒𝑟𝑖𝑜𝑑𝑒)[€/𝑘𝑊ℎ] ∗ 𝑐𝑜𝑛𝑠𝑢𝑚[𝑘𝑊ℎ]

Terme potencia [€] = 𝑡𝑎𝑟𝑖𝑓𝑎(𝑝𝑒𝑟𝑖𝑜𝑑𝑒)[€/𝑘𝑊] ∗ 𝑝𝑜𝑡è𝑛𝑐𝑖𝑎𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑎𝑑𝑎[𝑘𝑊]

FEP = ∑ Kp · tep ∗ √∑(Pdj − Pcp)
2

n

j

P=i

p=1

• 



• 

• 

• 

• 

• 

• 

 



 







• 

• 

• 

• 

• 

o 

o 

o 

• 

o 

• 

o 

o 

• 

o 

o 



𝑇𝑠,1%

𝛥𝑇𝑠,ℎ𝑜𝑟𝑎) 𝛥𝑇𝑚𝑒𝑠

   



𝑇𝑠,𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑒 𝑟𝑒𝑓𝑟𝑖𝑔𝑒𝑟𝑎𝑐𝑖ó = 𝑇𝑠,1% − 𝛥𝑇𝑠,ℎ𝑜𝑟𝑎 −   𝛥𝑇𝑚𝑒𝑠

• 

• 

• 

• 

 Qext(n) = 𝐴𝑡𝑎𝑛𝑐𝑎𝑚𝑒𝑛𝑡 ⋅ ℎ𝑐𝑒𝑥𝑡 ⋅ (𝑇𝑠,𝑒𝑥𝑡(𝑛) − 𝑇𝑡𝑎𝑛𝑐𝑎𝑚𝑒𝑛𝑡,𝑒𝑥𝑡(𝑛)) + α ⋅ 𝐴𝑡𝑎𝑛𝑐𝑎𝑚𝑒𝑛𝑡 ⋅ 𝐼𝑇(𝑛) + σ ⋅ 𝑇𝑒𝑛𝑡𝑜𝑟𝑛
4

− 𝑇𝑡𝑎𝑛𝑐𝑎𝑚𝑒𝑛𝑡,𝑒𝑥𝑡
4 𝑅𝑐𝑒𝑟𝑟,𝑒𝑥𝑡−𝑒𝑛𝑡𝑜𝑟𝑛  σ   ⋅ (Tcel

4 − Ttancament, ext
4 ) ⋅ 𝑅tancament ext−cel

𝑇𝑠𝑎

𝑄𝑒𝑥𝑡(𝑛) = 𝐴𝑐𝑒𝑟𝑟hc𝑟𝑒𝑥𝑡 (𝑇𝑠𝑎(𝑛) − 𝑇𝑡𝑎𝑛𝑐𝑎𝑚𝑒𝑛𝑡,𝑒𝑥𝑡𝑒𝑟𝑖𝑜𝑟(𝑛))

hc𝑟𝑒𝑥𝑡 = h𝑐𝑒𝑥 + h𝑟𝑡𝑎𝑛𝑐,𝑒𝑥𝑡−𝑒𝑛𝑡𝑜𝑟𝑛 + hrtanc,ext−cel

𝑇𝑠𝑎

𝑇𝑒𝑛𝑡𝑜𝑟𝑛 𝑇𝑐𝑒𝑙

𝑇𝑠𝑎 = 𝑇𝑠,𝑒𝑥𝑡 +
α𝐼𝑡(𝑛, 𝑜)

ℎ𝑐𝑟𝑒𝑥𝑡

Gtanc = Atanc(Σ(i=0)
∞  ( Tsa(n − i)Y(i))  − Ts,i int  U)

• 𝑮𝒕𝒂𝒏𝒄

• 𝑨𝒕𝒂𝒏𝒄

𝑇𝑠𝑎(𝑛) =
ℎ𝑐𝑒𝑥𝑡𝑇𝑠,𝑒𝑥𝑡 + ℎ𝑟𝑡𝑎𝑛𝑐,𝑒𝑥𝑡−𝑒𝑛𝑡𝑜𝑟𝑛𝑇𝑒𝑛𝑡𝑜𝑟𝑛 + ℎ𝑟𝑡𝑎𝑛𝑐,𝑒𝑥𝑡−𝑐𝑒𝑙𝑇𝑐𝑒𝑙

ℎ𝑐𝑟𝑒𝑥𝑡

+
α𝐼𝑇(𝑛, 𝑜)

ℎ𝑐𝑟𝑒𝑥𝑡



• 𝑻𝒔𝒂

• 𝒀(𝒊)

• 𝐓𝐬,𝐢 𝐢𝐧𝐭

• 𝑼

𝑄𝑡𝑎𝑛𝑐 = C𝐺𝑡𝑎𝑛𝑐(𝑛) + Σ𝑗=0
23 (1 − 𝐶)𝐺𝑡𝑎𝑛𝑐(𝑛 − 𝑗)RT𝑆𝑁𝑜 𝑠𝑜𝑙𝑎𝑟(𝑗)

𝑇𝑠𝑎

• 

• 

• 𝑻𝒔𝒂

• 

• 





• 

• 𝑼𝒉

 

• 

𝐺𝑣𝑖𝑑𝑟𝑒,𝑐𝑜𝑛𝑑 = 𝐴ℎ𝑈ℎ(𝑇𝑠,𝑒𝑥𝑡 − 𝑇𝑠,𝑖𝑛𝑡)

• 

𝑄𝑣𝑖𝑑𝑟𝑒,𝑐𝑜𝑛𝑑 = C𝐺𝑣𝑖𝑑𝑟𝑒,𝑐𝑜𝑛𝑑(𝑛) + Σ𝑗=0
23 (1 − 𝐶)𝐺𝑣𝑖𝑑𝑟𝑒,𝑐𝑜𝑛𝑑(𝑛 − 𝑗)RT𝑆𝑁𝑜 𝑠𝑜𝑙𝑎𝑟(𝑗)

 𝐼t(𝑛, 𝑜)

𝐺𝑣𝑖𝑑𝑟𝑒,𝑟𝑎𝑑 = (1 − 𝐹𝑀)0.75𝐴𝑣𝑖𝑑𝑟𝑒 ∗ 𝐼t(𝑛, 𝑜)

𝑄𝑣𝑖𝑑𝑟𝑒,𝑟𝑎𝑑 = C𝐺𝑣𝑖𝑑𝑟𝑒,𝑟𝑎𝑑(𝑛) + Σ𝑗=0
23 (1 − 𝐶)𝐺𝑣𝑖𝑑𝑟𝑒,𝑟𝑎𝑑(𝑛 − 𝑗)RT𝑆𝑁𝑜 𝑠𝑜𝑙𝑎𝑟(𝑗)



𝑈𝐿 = 0.2 𝑊/mK

𝐺𝑝𝑜𝑛𝑡 = 𝐿𝑝𝑜𝑛𝑡𝑈𝐿(𝑇𝑠,𝑒𝑥𝑡 − 𝑇𝑠,𝑖𝑛𝑡)

𝐿𝑝𝑜𝑛𝑡) 𝑈𝐿)



m3/s

𝑄𝑣𝑒𝑛𝑡,𝑠𝑒𝑛 = 𝑉𝑣𝑒𝑛𝑡(𝑇𝑠,𝑣𝑒𝑛𝑡 − 𝑇𝑠,𝑖𝑛𝑡)
𝐶𝑝 + 𝑊𝑣𝑒𝑛𝑡𝐶𝑝𝑣

𝑣𝑒𝑣𝑒𝑛𝑡

≈ 1200𝑉𝑣𝑒𝑛𝑡(𝑇𝑠,𝑣𝑒𝑛𝑡 − 𝑇𝑠,𝑖𝑛𝑡)

𝑄𝑣𝑒𝑛𝑡,𝑙𝑎𝑡 = 𝑉𝑣𝑒𝑛𝑡(𝑊𝑣𝑒𝑛𝑡 − 𝑊𝑖𝑛𝑡)
𝐶𝑓 + 𝑇𝑠,𝑖𝑛𝑡𝐶𝑝𝑣

𝑣𝑒𝑣𝑒𝑛𝑡

≈ 3002400𝑉𝑣𝑒𝑛𝑡(𝑊𝑣𝑒𝑛𝑡 − 𝑊𝑖𝑛𝑡)

η𝑈𝑇𝐴 =
𝑇𝑒𝑛𝑡𝑟𝑎𝑑𝑎 − 𝑇𝑒𝑥𝑡𝑒𝑟𝑖𝑜𝑟

𝑇𝑖𝑛𝑡𝑒𝑟𝑖𝑜𝑟 − 𝑇𝑠𝑜𝑟𝑡𝑖𝑑𝑎

= 0.6





𝑄𝑜𝑐𝑢𝑝,𝑙𝑎𝑡(𝑛) = np(𝑛)𝐺𝑙𝑎𝑡

Q𝑜𝑐𝑢𝑝,𝑠𝑒𝑛(𝑛) = fsi𝑚𝑜𝑐𝑢𝑝 (Cnp(n)Gsen + (Σ(i=0)
23 (1 − 𝐶)𝑛𝑝(𝑛 − 𝑖)𝐺𝑠𝑒𝑛  𝑅𝑇𝑆𝑁𝑜𝑆𝑜𝑙𝑎𝑟  (𝑗) U))

• 𝒇𝒔𝒊𝒎𝒐𝒄𝒖𝒑

• 



• 

• 𝑮𝒔𝒆𝒏𝒔

• 𝑻𝑹𝑺𝒏𝒐𝒔𝒐𝒍𝒂𝒓

W/𝑚2

𝐖/𝐦𝟐)



Q𝑖𝑙𝑢𝑚(𝑛) = C(n)Pilum + (Σ(i=0)
23 (1 − 𝐶(𝑖))𝑃𝑖𝑙𝑢𝑚  𝑅𝑇𝑆𝑁𝑜𝑆𝑜𝑙𝑎𝑟  (𝑗) U)

   

 

 

𝐖/𝐦𝟐



Q𝑜𝑐𝑢𝑝,𝑠𝑒𝑛(𝑛) = (CPilum + Σ(i=0)
23 (1 − 𝐶)𝑃𝑖𝑙𝑢𝑚  RT𝑆𝑁𝑜𝑆𝑜𝑙𝑎𝑟  (𝑗)) · 𝑂𝑐𝑢𝑝𝑎𝑐𝑖ó(𝑚𝑒𝑠) 



• 

• 

• 

• 



• 

• 

• 

• 

• 

𝑂𝑐𝑢𝑝𝑎𝑐𝑖𝑜𝑀𝑖𝑡𝑗𝑎𝑛𝑎𝑅𝑒𝑎𝑙 = 𝑂𝑐𝑢𝑝𝑎𝑐𝑖𝑜𝑀𝑎𝑥 ∗ 𝑂𝑐𝑢𝑝𝑎𝑐𝑖𝑜𝑥𝑀𝑒𝑠(𝑚𝑒𝑠) ∗ 𝑙𝑖𝑡𝑟𝑒𝑠𝑥𝑃𝑒𝑟𝑠𝑜𝑛𝑎[𝑙/𝑝𝑒𝑟]

𝐸𝑛𝑒𝑟𝑔𝑖𝑎𝐷𝑒𝑚𝑎𝑛𝑑𝑎𝑑𝑎[𝑘𝑊]
= 𝑂𝑐𝑢𝑝𝑎𝑐𝑖𝑜𝑅𝑒𝑎𝑙𝑀𝑖𝑡𝑗𝑎𝑛𝑎 · 𝐷𝑒𝑚𝑎𝑛𝑑𝑎𝐻𝑜𝑡𝑒𝑙𝑃𝑟𝑜𝑝𝑜𝑠𝑡𝑎 · 𝑐𝑝[𝑘𝑗/𝑘𝑊 · 𝐾] · 𝛥𝑇(𝑚𝑒𝑠)[º𝐶] 

𝜟𝑻 = (𝑻𝑨𝒊𝒈𝒖𝒂𝑨𝑪𝑺[ °𝑪] − 𝑻  

4.18 𝑘𝑗/𝑘𝑊 ⋅ 𝐾  

𝑄𝑎𝑝𝑜𝑟𝑡𝑎𝑐𝑖𝑜𝑑𝑒𝑐𝑎𝑙𝑜𝑟 = 𝑄𝑒𝑣𝑎𝑝𝑜𝑟𝑎𝑐𝑖ó + 𝑄𝑟𝑒𝑛𝑜𝑣𝑎𝑐𝑐𝑖ó + 𝑄𝐶𝑜𝑛𝑑𝑢𝑐𝑐𝑖ó + 𝑄𝐶𝑜𝑛𝑣𝑒𝑐𝑐𝑖ó

𝑄𝑝𝑖𝑠𝑐𝑖𝑛𝑒𝑠(ℎ) = 𝑇𝑜𝑡𝑎𝑙𝐶𝑎𝑙𝑜𝑟 · 𝑓𝑢𝑛𝑐𝑖𝑜𝑂𝑐𝑢𝑝𝑎𝑐𝑖𝑜(ℎ)



𝑄𝑒𝑣𝑎𝑝𝑜𝑟𝑎𝑐𝑖ó

�̇� = 𝐴 · (16 + 133 · 𝑛) · (𝑤𝑎𝑔 − 𝑤𝑎𝑖) + 0.1 · 𝑁

• �̇�:

• 𝑚2

• 𝑤𝑎𝑔

• 𝑤𝑎𝑖 𝑘𝑔𝑎𝑔/𝑘𝑔𝑎𝑠]

• 𝑛

• 𝑁: 

𝑄𝑒𝑣𝑎𝑝 = �̇� · 𝐶𝑉

• 𝑄𝑒𝑣𝑎𝑝

• �̇�:

• 𝐶𝑣

𝑄𝑅𝐸𝑁 = 𝑉𝑅𝐸 · ρ𝑤 · 𝐶𝑝𝑊 · (𝑇𝑎𝑔 − 𝑇𝑅)

• 𝑄𝑅𝐸𝑁

• 𝑉𝑅𝐸  [m3/ℎ]

• 𝐶𝑝𝑊

• 𝑇𝑎𝑔

• 𝑇𝑅

Qconducció = ∑ U

n

i=1

· A · (Tag − Tex)

• 𝑄𝑐𝑜𝑛𝑑𝑢𝑐𝑐𝑖ó

• 𝑈 [𝑊/𝑚2]

• 𝑚2

• 𝑇𝑎𝑔

• 𝑇𝑒𝑥

• 𝑁



𝑄𝑐𝑜𝑛𝑣𝑒𝑐𝑐𝑖ó = 0.62467 · (𝑇𝑎𝑔 − 𝑇𝑒𝑥)
4/3

 

• 𝑄𝑐𝑜𝑛𝑣𝑒𝑐𝑐𝑖ó

• 𝑇𝑎𝑔

• 𝑇𝑒𝑥

• 

• 

• 

• 

• 

• 

• 

• 

• 





• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 





• 

• 

• 

• 

• 

• 

• 

• 

• 



• 

𝜂𝑝𝑎𝑛𝑒𝑙𝑙𝑠

𝑁𝑝𝑎𝑛𝑒𝑙𝑙𝑠

𝑃𝑔𝑒𝑛𝑒𝑟𝑎𝑑𝑎𝑓𝑜𝑡𝑜[W] = 𝐴[𝑚2] ∗ 𝑁𝑝𝑎𝑛𝑒𝑙𝑙𝑠[∅] ∗ 𝐺𝑖[𝑊/𝑚2] ∗ 𝜂𝑝𝑎𝑛𝑒𝑙𝑙𝑠[∅]

• 

Pinversor[𝑊] = Pgeneradafoto[𝑊] ⋅ ηinversor[∅]

• 

• 

𝑃𝑓𝑜𝑡𝑜[𝑊] = 𝑃𝑖𝑛𝑣[𝑊] + 𝑃𝑏𝑎𝑡[𝑊]

• 

𝑃𝑥𝑎𝑟𝑥𝑎[𝑊] = 𝑃𝑐𝑜𝑛𝑠𝑢𝑚𝑖𝑑𝑎[𝑊] − 𝑃𝑓𝑜𝑡𝑜[𝑊]



• 

• 

• 



• 



𝐶à𝑟𝑟𝑒𝑔𝑎[% 𝑐à𝑟𝑟𝑒𝑔𝑎] = 𝑎𝑥[𝑘𝑊𝑒𝑙è𝑐𝑡𝑟𝑖𝑐] + 𝑐

• 

𝑄𝑚𝑜𝑡𝑜𝑟  [𝑘𝑊𝑐𝑎𝑙𝑜𝑟í𝑓𝑖𝑐] = 𝑎𝑥𝑏[𝑘𝑊𝑒𝑙è𝑐𝑡𝑟𝑖𝑐] + 𝑐

• 

�̇�𝑐𝑜𝑚𝑏[𝑘𝑔/𝑠] = 𝑎𝑥𝑏 [𝑘𝑊𝑒𝑙è𝑐𝑡𝑟𝑖𝑐] + 𝑐

• 

𝑃𝑜𝑡. 𝑐𝑜𝑚𝑏[𝑘𝑊𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑖𝑏𝑙𝑒] = 𝑎𝑥𝑏[𝑘𝑊 𝑒𝑙è𝑐𝑡𝑟𝑖𝑐] + 𝑐

• 

𝜂𝑒𝑙𝑒𝑐 [% 𝑟𝑒𝑛𝑑𝑖𝑚𝑒𝑛𝑡 𝑒𝑙è𝑐𝑡𝑟𝑖𝑐] = 𝑎𝑥𝑏[𝑘𝑊𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐] + 𝑐

• 

𝜂𝑡𝑒𝑟𝑚[% 𝑟𝑒𝑛𝑑𝑖𝑚𝑒𝑛𝑡 𝑡è𝑟𝑚𝑖𝑐] = 𝑎𝑥𝑏[𝑘𝑊𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐] + 𝑐

• 

• 

• 

• 

• 

• 

• 

• 

• 

𝑸𝒎𝒂𝒈.  𝒎𝒂𝒙(𝒌𝑾) =
𝑽(𝒍) ⋅ 𝑵 ⋅ 𝑪𝒑 (

𝑾𝒉
(𝒍 ⋅ 𝑲)

) ⋅ ∆𝑻(𝑲)

𝟏𝟎𝟎𝟎

• 



• 

• 

• 

• ∆𝑇

• 

• 

• 



• 

• 



• 

• 

• 

• 

• 

𝑄𝑚𝑎𝑔(𝑛) = 𝑄𝑚𝑎𝑔(𝑛 − 1) + (𝑄𝑚𝑜𝑡𝑜𝑟(𝑛) − 𝑄𝑑𝑒𝑚𝐴𝐶𝑆(𝑛))

𝑄𝑐𝑙𝑎𝑑𝑒𝑟𝑎 = 0

o 

𝑄𝑑𝑖𝑠𝑠𝑖𝑝(𝑛) = 0

o 

𝑄𝑑𝑖𝑠𝑠𝑖𝑝(𝑛) = 𝑄𝑚𝑜𝑡𝑜𝑟(𝑛) − 𝑄𝑑𝑒𝑚𝐴𝐶𝑆(𝑛) − (𝑄𝑚𝑎𝑔.𝑀𝑎𝑥 − 𝑄𝑚𝑎𝑔(𝑛 − 1))

𝑄𝑚𝑎𝑔(𝑛) = 𝑄𝑚𝑎𝑔.𝑀𝑎𝑥

• 

𝑄𝑑𝑖𝑠𝑠𝑖𝑝(𝑛) = 0

o Qmotor(n) + Qmag(n − 1) > QdemACS

𝑄𝑚𝑎𝑔(𝑛) = 𝑄𝑚𝑎𝑔(𝑛 − 1) − (𝑄𝑑𝑒𝑚𝐴𝐶𝑆(𝑛) − 𝑄𝑄𝑚𝑜𝑡𝑜𝑟
(𝑛))

𝑄𝑐𝑎𝑙𝑑𝑒𝑟𝑎 = 0

o Qmotor(n) + Qmag(n − 1) < QdemACS

𝑄𝑚𝑎𝑔(𝑛) = 0

𝑄𝑐𝑎𝑙𝑑𝑒𝑟𝑎(𝑛) = 𝑄𝑑𝑒𝑚𝐴𝐶𝑆(𝑛) − 𝑄𝑚𝑎𝑔(𝑛 − 1) − 𝑄𝑚𝑜𝑡𝑜𝑟(𝑛)

𝑃𝑜𝑡. 𝐶𝑜𝑚𝑏. 𝐶𝑎𝑙𝑑. (𝑘𝑊)(𝑛) =
𝑄𝑐𝑎𝑙𝑑𝑒𝑟𝑎(𝑛)

η𝑐𝑎𝑙𝑑𝑒𝑟𝑎







𝐷𝑒𝑚𝑎𝑛𝑑𝑎 𝑠𝑒𝑛𝑠𝑒 𝑓𝑟𝑒𝑑(𝑛)(𝑘𝑊) = 𝐶𝑜𝑛𝑠𝑢𝑚(𝑛)(𝑘𝑊) − 𝑃𝑜𝑡𝑒𝑛𝑐𝑖𝑎𝐸𝑙𝑒𝑐𝑅𝑒𝑓𝑟𝑒𝑑𝑜𝑟𝑒𝑠(𝑛)(𝑘𝑊)



o 

𝐶𝑂𝑃𝑅 =
𝑄𝑎𝑏𝑠𝑜𝑟𝑏𝑖𝑑𝑎

𝑊𝑒𝑙è𝑐𝑡𝑟𝑖𝑐

o 

𝐶𝑂𝑃𝑅𝐴𝑏𝑠 =
𝑄𝑎𝑏𝑠𝑜𝑟𝑏𝑖𝑑𝑎

𝑄𝑒𝑛𝑡𝑟𝑒𝑔𝑎𝑑𝑎

𝑃𝑜𝑡. 𝐸𝑙𝑒𝑐(𝑖)[𝑘𝑊] = 𝑃𝑜𝑡𝐸𝑙𝑒𝑐(𝑖 − 1)[𝑘𝑊] +
𝐹𝑟𝑒𝑑𝐼𝑡𝑒𝑟𝑎𝑐𝑖ó[𝑘𝑊 ]

𝐶𝑂𝑃𝑅

o 

o 

o 

𝑃𝑜𝑡. 𝑇è𝑟𝑚𝑖𝑐𝑎(𝑖)[𝑘𝑊] = 𝑃𝑜𝑡. 𝑇è𝑟𝑚𝑖𝑐𝑎(𝑖 − 1)[𝑘𝑊] −
𝐹𝑟𝑒𝑑𝐼𝑡𝑒𝑟𝑎𝑐𝑖ó[𝑘𝑊 ]

𝐶𝑂𝑃𝑅𝐴𝑏𝑠





• 

• 

• 

• 

• 

• 

𝑃𝑡𝑜𝑡𝑎𝑙 𝑒𝑙𝑒𝑐[€] = ((𝑃𝑒𝑙𝑒𝑐𝑒𝑥𝑒𝑑𝑖𝑡[€] + 𝑃𝑐𝑜𝑛𝑠𝑢𝑚[€]) ∗ 𝐼𝑚𝑝𝑜𝑠𝑡𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑎𝑡
+ 𝑃𝑖𝑛𝑠𝑡𝑢𝑚𝑒𝑛𝑡 𝑑𝑒 𝑚𝑒𝑠𝑢𝑟𝑎[€]) ∗ 𝐼𝑉𝐴

𝑃𝑡𝑜𝑡𝑎𝑙𝑔𝑎𝑠[€] = 𝑃𝑐𝑜𝑠𝑡𝑓𝑖𝑥[€] + 𝐶[𝑘𝑊] ⋅ 𝑇[€/𝑘𝑊]

𝑃𝑡𝑜𝑡𝑎𝑙 𝑖𝑛𝑠𝑡𝑎𝑙𝑎𝑐𝑖ó[€] = 𝑃𝑡𝑜𝑡𝑎𝑙𝑔𝑎𝑠[€] + 𝑃𝑡𝑜𝑡𝑎𝑙𝑒𝑙𝑒𝑐[€]

𝐸𝑠𝑡𝑎𝑙𝑣𝑖 = 𝑃𝑡𝑜𝑡𝑎𝑙𝑎𝑐𝑡𝑢𝑎𝑙[€] − 𝑃𝑡𝑜𝑡𝑎𝑙 𝑖𝑛𝑠𝑡𝑎𝑙𝑎𝑐𝑖𝑜[€]

𝑅𝑒𝑡𝑜𝑟𝑛 𝑖𝑛𝑣𝑒𝑟𝑖𝑠ó 𝑠𝑖𝑚𝑝𝑙𝑒[𝑎𝑛𝑦] =
𝐼𝑛𝑣𝑒𝑟𝑠𝑖𝑜 𝐼𝑛𝑖𝑐𝑖𝑎𝑙[€]

𝐸𝑠𝑡𝑎𝑙𝑣𝑖 [€/𝑎𝑛𝑦]

• [
€

𝒂𝒏𝒚
]

𝐸𝑠𝑡𝑎𝑙𝑣𝑖 [
€

𝒂𝒏𝒚
] = 𝑃𝑖𝑛𝑠𝑡𝑎𝑙·𝑙𝑎𝑐𝑖ó 𝑎𝑐𝑡𝑢𝑎𝑙[€] − 𝑃𝑛𝑜𝑣𝑎 𝑖𝑛𝑠𝑡𝑎𝑙·𝑙𝑎𝑐𝑖ó[€]



o 𝑃𝑖𝑛𝑠𝑡𝑎𝑙·𝑙𝑎𝑐𝑖ó 𝑎𝑐𝑡𝑢𝑎𝑙[€]

o 𝑃𝑛𝑜𝑣𝑎 𝑖𝑛𝑠𝑡𝑎𝑙·𝑙𝑎𝑐𝑖ó [€]

o 𝐸𝑠𝑡𝑎𝑙𝑣𝑖[€]

•  𝑨𝒎𝒐𝒓𝒕𝒊𝒛𝒂𝒄𝒊ó [
€

𝒂𝒏𝒚
],

𝐴𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑐𝑖ó [
€

𝑎𝑛𝑦
] =

𝐼𝑛𝑣𝑒𝑟𝑠𝑖𝑜 𝐼𝑛𝑖𝑐𝑖𝑎𝑙[€]

𝐴𝑛𝑦𝑠 𝑑′𝑎𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑐𝑖ó [𝑎𝑛𝑦𝑠]

o 

o 𝐴𝑛𝑦𝑠 𝑑′𝑎𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑐𝑖ó[𝑎𝑛𝑦𝑠]

•  𝑪𝒐𝒔𝒕 𝒇𝒊𝒏𝒂𝒏𝒄𝒆𝒓 [
€

𝒂𝒏𝒚
],

𝐶𝑜𝑠𝑡 𝑓𝑖𝑛𝑎𝑛𝑐𝑒𝑟 [
€

𝑎𝑛𝑦
] = 𝑃𝑟é𝑠𝑡𝑒𝑐 𝑣𝑖𝑢 [

€

𝑎𝑛𝑦
] ⋅ 𝐼𝑛𝑡𝑒𝑟è𝑠[∅]

o 𝑃𝑟é𝑠𝑡𝑒𝑐 𝑣𝑖𝑢 [€]

o 

• 
€

𝒂𝒏𝒚

𝐸𝐵𝑇 [
€

𝒂𝒏𝒚
] = 𝐸𝑠𝑡𝑎𝑙𝑣𝑖𝑠 [

€

𝒂𝒏𝒚
] − 𝐴𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑐𝑖ó [

€

𝑎𝑛𝑦
] − 𝐶𝑜𝑠𝑡 𝑓𝑖𝑛𝑎𝑛𝑐𝑒𝑟 [

€

𝑎𝑛𝑦
]

• 
€

𝒂𝒏𝒚

𝐸𝐵𝐼𝑇 [
€

𝒂𝒏𝒚
] = 𝐸𝑠𝑡𝑎𝑙𝑣𝑖𝑠 [

€

𝒂𝒏𝒚
] − 𝐴𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑐𝑖ó [

€

𝑎𝑛𝑦
]

• 𝑭𝒓𝒆𝒆 𝒄𝒂𝒔𝒉 𝑭𝒍𝒐𝒘 [
€

𝒂𝒏𝒚
]

𝐹𝑟𝑒𝑒 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤 [
€

𝑎𝑛𝑦
] = 𝐸𝐵𝑇 [

€

any
] − 𝐼𝑚𝑝𝑜𝑠𝑡 𝑑𝑒 𝑠𝑜𝑐𝑖𝑒𝑡𝑎𝑡𝑠 [

€

𝑎𝑛𝑦
]

o 

• 𝑽𝑨𝑵[€]

𝑉𝐴𝑁 = ∑
𝐹𝑟𝑒𝑒 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤

(1 + 𝑟)𝑡

𝑛

𝑡=1

− 𝐼𝑛𝑣𝑒𝑟𝑠𝑖ó 𝐼𝑛𝑖𝑐𝑖𝑎𝑙

o 



o 

o 

• 𝑻𝑰𝑹[%]

≥

∑
𝐹𝑟𝑒𝑒 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤

(1 + 𝑇𝐼𝑅)𝑡

𝑛

𝑡=1

− 𝐼𝑛𝑣𝑒𝑟𝑠𝑖ó 𝐼𝑛𝑖𝑐𝑖𝑎𝑙 = 0

• 
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η𝑐𝑎𝑙𝑑𝑒𝑟𝑎 = 0.95
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𝛍 [𝐤𝐖] 𝛔 [𝒌𝑾]



𝛍 [𝐤𝐖] 𝛔 [𝒌𝑾]
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