
2019-01-18 ITE Problema 3

Datos generales

Text   =  10   [ºC]

T int   =  20   [ºC]

Apuerta   =  1,8   [m2]

σ   =  5,67 x 10
–8

  [W/m2·K4]

Datos ventanas

Qvent;1   =  120   [W]

nventanas   =  14

Aventanas   =  2,25   [m2]

AT;ventanas  =  nventanas  · Aventanas

kvidrio   =  0,9   [W/m·K]

kaire   =  0,025   [W/m·K]

T3   =  15,8   [ºC]

T4   =  11,65   [ºC]

evidrio;simple  =  0,004   [m]

evidrio;int   =  0,004   [m]

evidrio;ext   =  0,006   [m]

eaire   =  0,012   [m]

cventanas   =  250   [€/ud]

CT;vent   =  nventanas  · cventanas

ε1  =  0,9

ε3  =  0,1

ε4  =  0,9

Datos fachada

ehormigon   =  0,2   [m]

khormigon   =  0,8   [W/m·K]

εhormigon   =  0,9

Tse   =  11   [ºC]

eSATE   =  0,06   [m]

kSATE   =  0,03   [W/m·K]
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cSATE   =  10   [€/m2]

A fachada   =  ATOT  – AT;ventanas  – Apuerta

ATOT   =  10  · 6  · 4

APARTADO 1

hext   =  25   [W/m2·K]

q fach;1   =  hext  · Tse  – Text  + εhormigon  · σ  · Tse  + 273
4

 – Text  + 273
4

q fach;2   =  1  – 0,75  · q fach;1

APARTADO 2

Qvent;2   =  Q rad;2  + Qcond;2

Q rad;2   =  Aventanas  · σ  · 
T3  + 273

4
 – T4  + 273

4

1

ε3

 + 
1

ε4

 – 1

Qcond;2   =  kaire  · Aventanas  · 
T3  – T4

eaire

APARTADO 3

Qvent;2   =  kvidrio  · Aventanas  · 
T1  – T3

evidrio;int

Qvent;2   =  h int  · Aventanas  · T int  – T1

APARTADO 4

ηcaldera   =  0,9

cGN   =  0,06   [€/kWh]

Cálculos ventanas

∆Q;vent   =  Qvent;1  – Qvent;2  · nventanas  · 
8760

1000

Ahorrovent   =  ∆Q;vent  · 
cGN

ηcaldera

Retornovent   =  
CT;vent

Ahorrovent

Cálculos fachada

∆Q;fach   =  q fach;1  – q fach;2  · A fachada  · 
8760

1000

Ahorro fach   =  ∆Q;fach  · 
cGN

ηcaldera

Retorno fach   =  cSATE  · 
A fachada

Ahorro fach



Ahorrovent  = 781,7 [€/año]

Apuerta = 1,8 [m2]

AT,ventanas  = 31,5 [m2]

cGN  = 0,06 [€/kWh]

CT,vent = 3500 [€]

∆Q,fach = 40267 [kWh/año]

ε1 = 0,9 [-]

ε4 = 0,9 [-]

ηcaldera  = 0,9 [-]

ehormigon  = 0,2 [m]

evidrio,ext  = 0,006 [m]

evidrio,simple = 0,004 [m]

hint = 2,611 [W/(m2 K)]hint = 2,611 [W/(m2 K)]

khormigon  = 0,8 [W/m·K]

kvidrio = 0,9 [W/m·K]

Qcond,2  = 19,45 [W]

qfach,2  = 7,413 [W/m2]qfach,2  = 7,413 [W/m2]

Qvent,1 = 120 [W]

Retornofach = 0,77 [años]Retornofach = 0,77 [años]

σ  = 5,670E-08 [W/m2·K4]

T3  = 15,8 [ºC]

Text  = 10 [ºC]

SOLUTION

Unit Settings: SI C kPa kJ mass deg 
Ahorrofach = 2684 [€/año]

Afachada = 206,7 [m2]

ATOT = 240 [m2]

Aventanas = 2,25 [m2]

cSATE = 10 [€/m2]

cventanas = 250 [€/ud]

∆Q,vent = 11726 [kWh/año]

ε3 = 0,1 [-]

εhormigon = 0,9 [-]

eaire = 0,012 [m]

eSATE = 0,06 [m]

evidrio,int = 0,004 [m]

hext = 25 [W/m2·K]

kaire = 0,025 [W/m·K]

kSATE = 0,03 [W/m·K]

nventanas = 14 [-]

qfach,1 = 29,65 [W/m2]

Qrad,2 = 4,937 [W]

QQvveenntt,,22  ==  2244,,3399  [[WW]]

RReettoorrnnoovveenntt  ==  44,,447777  [[aaññooss]]

TT11  ==  1155,,8855  [[ººCC]]

T4 = 11,65 [ºC]

Tint = 20 [ºC] Tse = 11 [ºC]


