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1. 

        DIN 4701/77    2421/86 (  1 & 2)  2427/86
,        :

) rlaeterungen zur DIN 4701/77, mit Beispielen, Werner-Verlag
) Recknagel-Sprenger, Taschenbuch fuer Heizung und Klimatechnik,
) Rietschel, Raiss, Heiz und Klimatechnik, Springer-Verlag
)  , . 
) E      Garms/Pfeifer ( )

2.  &  

   DIN 4701,       :

)   Qo,        ( , ,
,  .).

)   .
)    QL.

)       :

     F(ti-ta)
Qo=k x f x (ti-ta)= 

        1/k
:

Qo: A   (W  Kcal/h).
F: E     (m2).
k:   (W/m2 K   Kcal/m2 h °C).
1/k:  .
ti:   ( C).
ta:    ( C).

)    %   :

1)       :
=-5  , ,  =+5  , ,   =0    .

2)  U+ A= D       . H  ZD

    D= Qo/(Fges x t),  Fges       ,   
   ,    :

            D  DIN77
 D

 0.1-0.29 0.30-0.69 0.70-1.49
0  7 7 7
8-12  20 15 15
12-16  30 25 20

        :

QT = Qo (1 + D + H) = Qo x           (W  Kcal/h)

)    QL  :

1)        :

QL = V x  x c (ti - ta)      (W  Kcal/h).
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:

V:    (m3/s).
c:     (Kj/g K).

:    (kg/m3).

2)        (      ):

QL =  Q Ai, :

Q Ai  =  x l x R x H x t x Z     .

     :

:   .
l:    (m).

R:  .
:    .
t:   ( C).
:    (        1.2  

 1).

)             QT  QL, :

Q  = QT + QL       (W  Kcal/h)

3.  

       :

)               
  .        :

  ( . = , = , =  = )

  

  
 

 
 

 k
  t
  

)            ,   .
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    (°C)  3
   (°C) 20

    (°C) 10
  (°C) 10

   (1-15) 3
    1

 DIN77
 Watt
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  - . 

. . k
(Watt/m²K)

1    4cm 0.64
2    6cm 0.70
3 / .  4cm 0.67
4 / .  6cm 1.49
5  .  . 5cm 0.52
6  60cm 2.33
7  20cm M  5cm 0.65
8  25cm  5cm 0.64
9  20cm  5cm 0.66
10    6cm 1.36

  - . 

. . k
(Watt/m²K)

1   10 1.74
2   15 1.51
3 1.74

  - 

. k
(Watt/m²K)

1  . 6cm 0.44
2   14cm . 3.26
3  -  . 0.44

  - 

. k
(Watt/m²K)

1 . .   M  5cm 0.60
2 . .  Pilotis . 5cm 0.63
3 . .   . ( .5cm) 0.67
4 .    . 5cm 0.65
5 . .  Pilotis  5cm 0.49
6 . .  Pilotis 2.49

  - 

(m) (m)
.k

(Watt/m²K)
.

1  
 (

)

5.23
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2  
 (

)

5.23

3  
 (

)

5.23

4  
 (

)

5.23

5  
12mm (

)

3.02

6  
12mm
(

)

3.49

7  
 (

)

3.49

8

 (
)

5.12

 - 6 -



ADAPT/FCALC-Win   

 :  1     : 1
   

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

10 7.10 3.40 24.14 1 24.14 10.55 13.59 1.36 17.00 314.2
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
7 7.10 0.50 3.55 1 3.55 3.55 0.65 17.00 39.23
7 1.18 2.90 3.42 1 3.42 3.42 0.65 17.00 37.79
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
2 9.55 3.40 32.47 1 32.47 0.51 31.96 1.51 10.00 482.6
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 7.10 3.40 24.14 1 24.14 8.75 15.39 1.36 17.00 355.8
8 3.17 1.64 5.20 1 5.20 5.20 5.12 17.00 452.6
7 7.10 0.50 3.55 1 3.55 3.55 0.65 17.00 39.23
10 9.55 3.40 32.47 1 32.47 10.35 22.12 1.36 17.00 511.4
8 2.21 2.52 5.57 1 5.57 5.57 5.12 17.00 484.8
7 9.55 0.50 4.78 1 4.78 4.78 0.65 17.00 52.82
4 1 67.61 67.61 1 67.61 67.61 0.65 10.00 439.5

  Qo    3433

  ZD+ZH = 20 %     687

   QT=Qo x (1+ZD+ZH)    4120

  QL= QAi (QAi= x lxRxHx txZ ) = 416.7
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 2636
  V = 67.61x1x3.40=     230

     n = 2.0

   Q  = QT + QL =    7173
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 :  1     : 2
   

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 6.90 3.40 23.46 1 23.46 23.46 1.51 10.00 354.2
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 6.90 3.40 23.46 1 23.46 10.30 13.16 1.36 17.00 304.3
8 3.20 1.64 5.25 1 5.25 5.25 5.12 17.00 457.0
7 6.90 0.50 3.45 1 3.45 3.45 0.65 17.00 38.12
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
4 1 48.64 48.64 1 48.64 48.64 0.65 10.00 316.2

  Qo    2211

  ZD+ZH = 20 %     442

   QT=Qo x (1+ZD+ZH)    2654

  QL= QAi (QAi= x lxRxHx txZ ) = 155.0
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 948.2
  V = 48.64x1x3.40=     165

     n = 1

   Q  = QT + QL =    3757
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 :  1     : 3
   

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 3.30 3.40 11.22 1 11.22 11.22 1.51 10.00 169.4
2 4.60 3.40 15.64 1 15.64 15.64 1.51 10.00 236.2
10 3.30 3.40 11.22 1 11.22 1.65 9.57 1.36 17.00 221.3
7 3.30 0.50 1.65 1 1.65 1.65 0.65 17.00 18.23
2 4.60 3.40 15.64 1 15.64 15.64 1.51 10.00 236.2
4 1 15.18 15.18 1 15.18 15.18 0.65 10.00 98.67

  Qo     980

  ZD+ZH = 20 %     196

   QT=Qo x (1+ZD+ZH)    1176

  QL= QAi (QAi= x lxRxHx txZ ) =
   H = 
   R (  r) =

    =

    QL=Vx xcx t = 295.9
  V = 15.18x1x3.40=      52

     n = 1

   Q  = QT + QL =    1472
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 :  1     : 4
   

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 3.40 3.40 11.56 1 11.56 11.56 1.51 10.00 174.6
2 4.60 3.40 15.64 1 15.64 15.64 1.51 10.00 236.2
10 3.40 3.40 11.56 1 11.56 1.70 9.86 1.36 17.00 228.0
7 3.40 0.50 1.70 1 1.70 1.70 0.65 17.00 18.79
2 4.60 3.40 15.64 1 15.64 15.64 1.51 10.00 236.2
4 1 15.64 15.64 1 15.64 15.64 0.65 10.00 101.7

  Qo     995

  ZD+ZH = 20 %     199

   QT=Qo x (1+ZD+ZH)    1195

  QL= QAi (QAi= x lxRxHx txZ ) =
   H = 
   R (  r) =

    =

    QL=Vx xcx t = 304.9
  V = 15.64x1x3.40=      53

     n = 1

   Q  = QT + QL =    1499
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 :  1     : 5
  

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 3.40 3.40 11.56 1 11.56 11.56 1.51 10.00 174.6
2 4.60 3.40 15.64 1 15.64 15.64 1.51 10.00 236.2
10 3.40 3.40 11.56 1 11.56 6.92 4.64 1.36 17.00 107.3
8 3.18 1.64 5.22 1 5.22 5.22 5.12 17.00 454.3
7 3.40 0.50 1.70 1 1.70 1.70 0.65 17.00 18.79
2 4.60 3.40 15.64 1 15.64 15.64 1.51 10.00 236.2
4 1 15.64 15.64 1 15.64 15.64 0.65 10.00 101.7

  Qo    1329

  ZD+ZH = 20 %     266

   QT=Qo x (1+ZD+ZH)    1595

  QL= QAi (QAi= x lxRxHx txZ ) = 154.4
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 304.9
  V = 15.64x1x3.40=      53

     n = 1

   Q  = QT + QL =    2054
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 :  1     : 6
   

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 4.85 3.40 16.49 1 16.49 16.49 1.51 10.00 249.0
2 13.50 3.40 45.90 1 45.90 45.90 1.51 10.00 693.1
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 13.50 3.40 45.90 1 45.90 29.20 16.70 1.36 17.00 386.1
8 3.21 2.06 6.61 1 6.61 6.61 5.12 17.00 575.3
8 3.10 2.06 6.39 1 6.39 6.39 5.12 17.00 556.2
8 0.37 2.12 0.78 1 0.78 0.78 5.12 17.00 67.89
8 0.37 2.12 0.78 1 0.78 0.78 5.12 17.00 67.89
8 2.05 2.15 4.41 1 4.41 4.41 5.12 17.00 383.8
7 13.50 0.50 6.75 1 6.75 6.75 0.65 17.00 74.59
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
2 2.20 3.40 7.48 1 7.48 7.48 1.51 10.00 112.9
4 1 95.17 95.17 1 95.17 95.17 0.65 10.00 618.6

  Qo    4186

  ZD+ZH = 20 %     837

   QT=Qo x (1+ZD+ZH)    5023

  QL= QAi (QAi= x lxRxHx txZ ) = 628.1
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 3711
  V = 95.17x1x3.40=     324

     n = 2

   Q  = QT + QL =    9362
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 :  1     : 7
  WC

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 7.25 3.40 24.65 1 24.65 24.65 1.51 10.00 372.2
2 8.85 3.40 30.09 1 30.09 0.51 29.58 1.51 10.00 446.7
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 7.25 3.40 24.65 1 24.65 15.67 8.98 1.36 17.00 207.6
7 7.25 0.50 3.63 1 3.63 3.63 0.65 17.00 40.11
7 3.80 2.90 11.02 1 11.02 11.02 0.65 17.00 121.8
7 0.20 2.90 0.58 1 0.58 0.58 0.65 17.00 6.41
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
10 8.85 3.40 30.09 1 30.09 14.28 15.81 1.36 17.00 365.5
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 1.05 2.12 2.23 1 2.23 2.23 5.12 17.00 194.1
8 1.10 0.35 0.39 1 0.39 0.39 5.12 17.00 33.95
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 1.08 2.12 2.29 1 2.29 2.29 5.12 17.00 199.3
8 1.08 0.35 0.38 1 0.38 0.38 5.12 17.00 33.08
7 8.85 0.50 4.43 1 4.43 4.43 0.65 17.00 48.95
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
4 1 64.21 64.21 1 64.21 64.21 0.65 10.00 417.4

  Qo    2679

  ZD+ZH = 20 %     536

   QT=Qo x (1+ZD+ZH)    3215

  QL= QAi (QAi= x lxRxHx txZ ) = 507.7
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 2503
  V = 64.21x1x3.40=     218

     n = 2

   Q  = QT + QL =    6226
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 :  1     : 8
   1

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 3.00 3.40 10.20 1 10.20 10.20 1.51 10.00 154.0
2 7.25 3.40 24.65 1 24.65 24.65 1.51 10.00 372.2
10 3.00 3.40 10.20 1 10.20 4.00 6.20 1.36 17.00 143.3
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
7 3.00 0.50 1.50 1 1.50 1.50 0.65 17.00 16.57
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.25 3.40 24.65 1 24.65 0.51 24.14 1.51 10.00 364.5
7 0.15 3.40 0.51 1 0.51 0.51 10.00
4 1 21.70 21.70 1 21.70 21.70 0.65 10.00 141.1

  Qo    1288

  ZD+ZH = 20 %     258

   QT=Qo x (1+ZD+ZH)    1545

  QL= QAi (QAi= x lxRxHx txZ ) = 105.7
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 846.0
  V = 21.70x1x3.40=      74

     n = 2

   Q  = QT + QL =    2497
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 :  1     : 9
   2

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 0.60 3.40 2.04 1 2.04 2.04 1.51 10.00 30.80
2 1.85 3.40 6.29 1 6.29 6.29 1.51 10.00 94.98
2 7.25 3.40 24.65 1 24.65 24.65 1.51 10.00 372.2
10 2.45 3.40 8.33 1 8.33 5.41 2.92 1.36 17.00 67.51
8 0.57 0.53 0.30 1 0.30 0.30 5.12 17.00 26.11
8 1.10 2.12 2.33 1 2.33 2.33 5.12 17.00 202.8
8 1.10 0.35 0.39 1 0.39 0.39 5.12 17.00 33.95
7 2.45 0.50 1.23 1 1.23 1.23 0.65 17.00 13.59
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
2 7.25 3.40 24.65 1 24.65 24.65 1.51 10.00 372.2
4 1 17.77 17.77 1 17.77 17.77 0.65 10.00 115.5

  Qo    1342

  ZD+ZH = 20 %     268

   QT=Qo x (1+ZD+ZH)    1611

  QL= QAi (QAi= x lxRxHx txZ ) = 184.8
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 692.8
  V = 17.77x1x3.40=      60

     n = 2

   Q  = QT + QL =    2489
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 :  1     : 10
   WC

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 10.90 3.40 37.06 1 37.06 0.51 36.55 1.51 10.00 551.9
7 0.15 3.40 0.51 1 0.51 0.51 10.00
2 3.80 3.40 12.92 1 12.92 12.92 1.51 10.00 195.1
2 2.25 3.40 7.65 1 7.65 7.65 1.51 10.00 115.5
10 14.70 3.40 49.98 1 49.98 18.14 31.84 1.36 17.00 736.1
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
7 14.70 0.50 7.35 1 7.35 7.35 0.65 17.00 81.22
7 0.85 2.90 2.47 1 2.47 2.47 0.65 17.00 27.29
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.25 3.40 7.65 1 7.65 4.61 3.04 1.36 17.00 70.28
8 0.31 2.16 0.67 1 0.67 0.67 5.12 17.00 58.32
8 0.30 2.16 0.65 1 0.65 0.65 5.12 17.00 56.58
8 1.00 2.16 2.16 1 2.16 2.16 5.12 17.00 188.0
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
4 1 33.08 33.08 1 33.08 33.08 0.65 10.00 215.0

  Qo    2767

  ZD+ZH = 20 %     553

   QT=Qo x (1+ZD+ZH)    3321

  QL= QAi (QAi= x lxRxHx txZ ) = 481.4
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 644.9
  V = 33.08x1x3.40=     112

     n = 1

   Q  = QT + QL =    4447
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 :  1     : 11
   -

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

5 2.90 3.40 9.86 1 9.86 9.86 0.52 17.00
7 0.45 3.40 1.53 1 1.53 1.53 0.65 17.00 16.91
7 2.45 3.40 8.33 1 8.33 8.33 0.65 17.00 92.05
5 2.90 3.40 9.86 1 9.86 9.58 0.28 0.52 17.00 2.48
8 0.38 2.91 1.11 1 1.11 1.11 5.12 17.00 96.61
7 1.50 3.40 5.10 1 5.10 5.10 0.65 17.00 56.35
7 0.99 3.40 3.37 1 3.37 3.37 0.65 17.00 37.24
10 2.45 3.40 8.33 1 8.33 1.96 6.37 1.36 17.00 147.3
7 2.45 0.50 1.23 1 1.23 1.23 0.65 17.00 13.59
7 0.25 2.90 0.73 1 0.73 0.73 0.65 17.00 8.07
10 22.05 3.40 74.97 1 74.97 26.27 48.70 1.36 17.00 1126
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
7 22.05 0.50 11.02 1 11.02 11.02 0.65 17.00 121.8
7 0.30 2.90 0.87 1 0.87 0.87 0.65 17.00 9.61
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.50 3.40 8.50 1 8.50 6.09 2.41 1.36 17.00 55.72
8 2.20 2.20 4.84 1 4.84 4.84 5.12 17.00 421.3
7 2.50 0.50 1.25 1 1.25 1.25 0.65 17.00 13.81
2 9.70 3.40 32.98 1 32.98 0.51 32.47 1.51 10.00 490.3
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 3.40 3.40 11.56 1 11.56 9.46 2.10 1.36 17.00 48.55
8 3.17 2.17 6.88 1 6.88 6.88 5.12 17.00 598.8
7 3.40 0.50 1.70 1 1.70 1.70 0.65 17.00 18.79
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
10 2.25 3.40 7.65 1 7.65 1.57 6.08 1.36 17.00 140.6
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.70 3.40 26.18 1 26.18 26.18 1.51 10.00 395.3
2 14.75 3.40 50.15 1 50.15 50.15 1.51 10.00 757.3
2 1.10 3.40 3.74 1 3.74 3.74 1.51 10.00 56.47
2 5.10 3.40 17.34 1 17.34 17.34 1.51 10.00 261.8
2 1.10 3.40 3.74 1 3.74 3.74 1.51 10.00 56.47
2 0.90 3.40 3.06 1 3.06 3.06 1.51 10.00 46.21
2 2.20 3.40 7.48 1 7.48 7.48 1.51 10.00 112.9
10 0.90 3.40 3.06 1 3.06 1.61 1.45 1.36 17.00 33.52
7 0.90 0.50 0.45 1 0.45 0.45 0.65 17.00 4.97
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 7.45 3.40 25.33 1 25.33 20.94 4.39 1.36 17.00 101.5
8 0.37 2.12 0.78 1 0.78 0.78 5.12 17.00 67.89
8 0.33 2.12 0.70 1 0.70 0.70 5.12 17.00 60.93
8 3.22 2.63 8.47 1 8.47 8.47 5.12 17.00 737.2
8 2.05 2.13 4.37 1 4.37 4.37 5.12 17.00 380.4
7 7.45 0.50 3.72 1 3.72 3.72 0.65 17.00 41.11
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.20 2.90 0.58 1 0.58 0.58 0.65 17.00 6.41
2 4.80 3.40 16.32 1 16.32 16.32 1.51 10.00 246.4
2 10.90 3.40 37.06 1 37.06 37.06 1.51 10.00 559.6
2 4.80 3.40 16.32 1 16.32 16.32 1.51 10.00 246.4
10 2.50 3.40 8.50 1 8.50 1.25 7.25 1.36 17.00 167.6
7 2.50 0.50 1.25 1 1.25 1.25 0.65 17.00 13.81
10 3.50 3.40 11.90 1 11.90 7.08 4.82 1.36 17.00 111.4
8 2.05 2.17 4.45 1 4.45 4.45 5.12 17.00 387.3
7 3.50 0.50 1.75 1 1.75 1.75 0.65 17.00 19.34
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
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7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.30 3.40 24.82 1 24.82 24.82 1.51 10.00 374.8
2 7.15 3.40 24.31 1 24.31 24.31 1.51 10.00 367.1
2 2.25 3.40 7.65 1 7.65 0.51 7.14 1.51 10.00 107.8
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 7.15 3.40 24.31 1 24.31 7.60 16.71 1.36 17.00 386.3
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
7 7.15 0.50 3.58 1 3.58 3.58 0.65 17.00 39.56
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
2 14.95 3.40 50.83 1 50.83 1.36 49.47 1.51 10.00 747.0
7 0.40 3.40 1.36 1 1.36 1.36 10.00
10 5.45 3.40 18.53 1 18.53 12.12 6.41 1.36 17.00 148.2
8 0.95 2.54 2.41 1 2.41 2.41 5.12 17.00 209.8
8 0.33 2.15 0.71 1 0.71 0.71 5.12 17.00 61.80
8 0.33 2.15 0.71 1 0.71 0.71 5.12 17.00 61.80
8 2.05 2.15 4.41 1 4.41 4.41 5.12 17.00 383.8
7 5.45 0.50 2.72 1 2.72 2.72 0.65 17.00 30.06
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 1.05 3.40 3.57 1 3.57 0.52 3.05 1.36 17.00 70.52
7 1.05 0.50 0.52 1 0.52 0.52 0.65 17.00 5.75
10 2.10 3.40 7.14 1 7.14 1.05 6.09 1.36 17.00 140.8
7 2.10 0.50 1.05 1 1.05 1.05 0.65 17.00 11.60
10 4.45 3.40 15.13 1 15.13 2.22 12.91 1.36 17.00 298.5
7 4.45 0.50 2.22 1 2.22 2.22 0.65 17.00 24.53
5 2.50 3.40 8.50 1 8.50 8.50 0.52 17.00
7 0.25 3.40 0.85 1 0.85 0.85 0.65 17.00 9.39
7 2.25 3.40 7.65 1 7.65 7.65 0.65 17.00 84.53
4 1 273.6 273.6 1 273.6 273.6 0.65 10.00 1778

  Qo   14945

  ZD+ZH = 20 %    2989

   QT=Qo x (1+ZD+ZH)   17934

  QL= QAi (QAi= x lxRxHx txZ ) = 1993
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 5334
  V = 273.6x1x3.40=     930

     n = 1

   Q  = QT + QL =   25261
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(m²)
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.
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.
(°C)

.
.

( Watt )

2 3.50 3.40 11.90 1 11.90 11.90 1.51 10.00 179.7
10 2.20 3.40 7.48 1 7.48 1.54 5.94 1.36 17.00 137.3
7 2.20 0.50 1.10 1 1.10 1.10 0.65 17.00 12.15
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
10 3.50 3.40 11.90 1 11.90 4.66 7.24 1.36 17.00 167.4
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
7 3.50 0.50 1.75 1 1.75 1.75 0.65 17.00 19.34
7 0.17 2.90 0.49 1 0.49 0.49 0.65 17.00 5.41
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 2.20 3.40 7.48 1 7.48 0.51 6.97 1.51 10.00 105.2
7 0.15 3.40 0.51 1 0.51 0.51 10.00
4 1 7.70 7.70 1 7.70 7.70 0.65 10.00 50.05

  Qo     859

  ZD+ZH = 20 %     172

   QT=Qo x (1+ZD+ZH)    1030

  QL= QAi (QAi= x lxRxHx txZ ) = 135.2
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 150.1
  V = 7.70x1x3.40=      26

     n = 1

   Q  = QT + QL =    1316
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2 3.20 3.40 10.88 1 10.88 10.88 1.51 10.00 164.3
2 2.20 3.40 7.48 1 7.48 0.51 6.97 1.51 10.00 105.2
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 3.20 3.40 10.88 1 10.88 3.61 7.27 1.36 17.00 168.1
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
7 3.20 0.50 1.60 1 1.60 1.60 0.65 17.00 17.68
7 0.01 2.90 0.03 1 0.03 0.03 0.65 17.00 0.33
2 2.20 3.40 7.48 1 7.48 0.51 6.97 1.51 10.00 105.2
7 0.15 3.40 0.51 1 0.51 0.51 10.00
4 1 7.05 7.05 1 7.05 7.05 0.65 10.00 45.83

  Qo     779

  ZD+ZH = 20 %     156

   QT=Qo x (1+ZD+ZH)     935

  QL= QAi (QAi= x lxRxHx txZ ) = 135.2
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 137.4
  V = 7.05x1x3.40=      24

     n = 1

   Q  = QT + QL =    1207
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2 3.55 3.40 12.07 1 12.07 0.51 11.56 1.51 10.00 174.6
7 0.15 3.40 0.51 1 0.51 0.51 10.00
2 2.20 3.40 7.48 1 7.48 0.51 6.97 1.51 10.00 105.2
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 3.55 3.40 12.07 1 12.07 4.74 7.33 1.36 17.00 169.5
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
7 3.55 0.50 1.77 1 1.77 1.77 0.65 17.00 19.56
7 0.19 2.90 0.55 1 0.55 0.55 0.65 17.00 6.08
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
10 2.20 3.40 7.48 1 7.48 1.54 5.94 1.36 17.00 137.3
7 2.20 0.50 1.10 1 1.10 1.10 0.65 17.00 12.15
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
4 1 7.80 7.80 1 7.80 7.80 0.65 10.00 50.70

  Qo     857

  ZD+ZH = 20 %     171

   QT=Qo x (1+ZD+ZH)    1029

  QL= QAi (QAi= x lxRxHx txZ ) = 135.2
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 152.1
  V = 7.80x1x3.40=      27

     n = 1

   Q  = QT + QL =    1316
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.
.
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2 1.60 3.40 5.44 1 5.44 5.44 1.51 10.00 82.14
2 2.20 3.40 7.48 1 7.48 0.51 6.97 1.51 10.00 105.2
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 1.60 3.40 5.44 1 5.44 2.23 3.21 1.36 17.00 74.22
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
7 1.60 0.50 0.80 1 0.80 0.80 0.65 17.00 8.84
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 2.20 3.40 7.48 1 7.48 7.48 1.51 10.00 112.9
4 1 3.52 3.52 1 3.52 3.52 0.65 10.00 22.88

  Qo     497

  ZD+ZH = 20 %      99

   QT=Qo x (1+ZD+ZH)     597

  QL= QAi (QAi= x lxRxHx txZ ) = 67.58
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 137.2
  V = 3.52x1x3.40=      12

     n = 2

   Q  = QT + QL =     801
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2 1.70 3.40 5.78 1 5.78 5.78 1.51 10.00 87.28
2 2.20 3.40 7.48 1 7.48 7.48 1.51 10.00 112.9
10 1.70 3.40 5.78 1 5.78 2.42 3.36 1.36 17.00 77.68
8 1.41 0.70 0.99 1 0.99 0.99 5.12 17.00 86.17
7 1.70 0.50 0.85 1 0.85 0.85 0.65 17.00 9.39
7 0.20 2.90 0.58 1 0.58 0.58 0.65 17.00 6.41
2 2.20 3.40 7.48 1 7.48 0.51 6.97 1.51 10.00 105.2
7 0.15 3.40 0.51 1 0.51 0.51 10.00
4 1 3.74 3.74 1 3.74 3.74 0.65 10.00 24.31

  Qo     509

  ZD+ZH = 20 %     102

   QT=Qo x (1+ZD+ZH)     611

  QL= QAi (QAi= x lxRxHx txZ ) = 67.58
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 145.8
  V = 3.74x1x3.40=      13

     n = 2

   Q  = QT + QL =     825
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2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
10 7.10 3.40 24.14 1 24.14 10.44 13.70 1.36 17.00 316.7
8 3.20 1.60 5.12 1 5.12 5.12 5.12 17.00 445.6
7 7.10 0.50 3.55 1 3.55 3.55 0.65 17.00 39.23
7 0.03 2.90 0.09 1 0.09 0.09 0.65 17.00 0.99
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.18 2.90 0.52 1 0.52 0.52 0.65 17.00 5.75
10 7.10 3.40 24.14 1 24.14 3.55 20.59 1.36 17.00 476.0
7 7.10 0.50 3.55 1 3.55 3.55 0.65 17.00 39.23

  Qo    2065

  ZD+ZH = 20 %     413

   QT=Qo x (1+ZD+ZH)    2478

  QL= QAi (QAi= x lxRxHx txZ ) = 153.7
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1967
  V = 50.45x1x3.40=     172

     n = 2

   Q  = QT + QL =    4599
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2 6.90 3.40 23.46 1 23.46 23.46 1.51 10.00 354.2
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 6.90 3.40 23.46 1 23.46 10.31 13.15 1.36 17.00 304.0
8 3.25 1.62 5.26 1 5.26 5.26 5.12 17.00 457.8
7 6.90 0.50 3.45 1 3.45 3.45 0.65 17.00 38.12
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5

  Qo    1898

  ZD+ZH = 20 %     380

   QT=Qo x (1+ZD+ZH)    2278

  QL= QAi (QAi= x lxRxHx txZ ) = 156.0
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1898
  V = 48.68x1x3.40=     166

     n = 2

   Q  = QT + QL =    4332
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.
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2 2.30 3.40 7.82 1 7.82 7.82 1.51 10.00 118.1
2 3.30 3.40 11.22 1 11.22 11.22 1.51 10.00 169.4
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
10 3.30 3.40 11.22 1 11.22 1.65 9.57 1.36 17.00 221.3
7 3.30 0.50 1.65 1 1.65 1.65 0.65 17.00 18.23
2 4.80 3.40 16.32 1 16.32 16.32 1.51 10.00 246.4

  Qo    1138

  ZD+ZH = 20 %     228

   QT=Qo x (1+ZD+ZH)    1366

  QL= QAi (QAi= x lxRxHx txZ ) =
   H = 
   R (  r) =

    =

    QL=Vx xcx t = 456.9
  V = 23.44x1x3.40=      80

     n = 1

   Q  = QT + QL =    1822
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2 10.80 3.40 36.72 1 36.72 1.87 34.85 1.51 10.00 526.2
7 0.40 3.40 1.36 1 1.36 1.36 10.00
7 0.15 3.40 0.51 1 0.51 0.51 10.00
2 7.10 3.40 24.14 1 24.14 0.68 23.46 1.51 10.00 354.2
7 0.20 3.40 0.68 1 0.68 0.68 10.00
10 10.80 3.40 36.72 1 36.72 24.54 12.18 1.36 17.00 281.6
8 3.24 1.61 5.22 1 5.22 5.22 5.12 17.00 454.3
8 3.24 1.61 5.22 1 5.22 5.22 5.12 17.00 454.3
8 3.24 1.61 5.22 1 5.22 5.22 5.12 17.00 454.3
7 10.80 0.50 5.40 1 5.40 5.40 0.65 17.00 59.67
7 0.20 2.90 0.58 1 0.58 0.58 0.65 17.00 6.41
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.20 2.90 0.58 1 0.58 0.58 0.65 17.00 6.41
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5

  Qo    2988

  ZD+ZH = 20 %     598

   QT=Qo x (1+ZD+ZH)    3585

  QL= QAi (QAi= x lxRxHx txZ ) = 466.0
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 2990
  V = 76.70x1x3.40=     261

     n = 2

   Q  = QT + QL =    7041
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2 7.15 3.40 24.31 1 24.31 24.31 1.51 10.00 367.1
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 7.15 3.40 24.31 1 24.31 15.82 8.49 1.36 17.00 196.3
8 3.21 1.62 5.20 1 5.20 5.20 5.12 17.00 452.6
8 3.20 1.62 5.18 1 5.18 5.18 5.12 17.00 450.9
7 7.15 0.50 3.58 1 3.58 3.58 0.65 17.00 39.56
7 0.09 2.90 0.26 1 0.26 0.26 0.65 17.00 2.87
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9

  Qo    2251

  ZD+ZH = 20 %     450

   QT=Qo x (1+ZD+ZH)    2701

  QL= QAi (QAi= x lxRxHx txZ ) = 309.1
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1964
  V = 50.37x1x3.40=     171

     n = 2

   Q  = QT + QL =    4974
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2 6.85 3.40 23.29 1 23.29 23.29 1.51 10.00 351.7
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 6.85 3.40 23.29 1 23.29 15.19 8.10 1.36 17.00 187.3
8 3.18 1.62 5.15 1 5.15 5.15 5.12 17.00 448.3
8 3.23 1.63 5.26 1 5.26 5.26 5.12 17.00 457.8
7 6.85 0.50 3.42 1 3.42 3.42 0.65 17.00 37.79
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.07 2.90 0.20 1 0.20 0.20 0.65 17.00 2.21
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9

  Qo    2222

  ZD+ZH = 20 %     444

   QT=Qo x (1+ZD+ZH)    2666

  QL= QAi (QAi= x lxRxHx txZ ) = 309.4
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1889
  V = 48.44x1x3.40=     165

     n = 2

   Q  = QT + QL =    4864
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2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
2 7.20 3.40 24.48 1 24.48 0.51 23.97 1.51 10.00 361.9
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 7.05 3.40 23.97 1 23.97 16.01 7.96 1.36 17.00 184.0
8 3.33 1.61 5.36 1 5.36 5.36 5.12 17.00 466.5
8 3.27 1.61 5.26 1 5.26 5.26 5.12 17.00 457.8
7 7.05 0.50 3.53 1 3.53 3.53 0.65 17.00 39.01
7 0.09 2.90 0.26 1 0.26 0.26 0.65 17.00 2.87
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.20 3.40 24.48 1 24.48 0.51 23.97 1.51 10.00 361.9
7 0.15 3.40 0.51 1 0.51 0.51 10.00

  Qo    2254

  ZD+ZH = 20 %     451

   QT=Qo x (1+ZD+ZH)    2704

  QL= QAi (QAi= x lxRxHx txZ ) = 314.5
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1976
  V = 50.69x1x3.40=     172

     n = 2

   Q  = QT + QL =    4995
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2 6.95 3.40 23.63 1 23.63 0.51 23.12 1.51 10.00 349.1
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 7.20 3.40 24.48 1 24.48 15.50 8.98 1.36 17.00 207.6
7 7.20 0.50 3.60 1 3.60 3.60 0.65 17.00 39.78
7 3.80 2.90 11.02 1 11.02 11.02 0.65 17.00 121.8
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
10 6.95 3.40 23.63 1 23.63 20.26 3.37 1.36 17.00 77.91
8 1.05 2.12 2.23 1 2.23 2.23 5.12 17.00 194.1
8 3.26 1.62 5.28 1 5.28 5.28 5.12 17.00 459.6
8 1.08 2.12 2.29 1 2.29 2.29 5.12 17.00 199.3
8 3.20 1.63 5.22 1 5.22 5.22 5.12 17.00 454.3
7 6.95 0.50 3.47 1 3.47 3.47 0.65 17.00 38.34
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.06 2.90 0.17 1 0.17 0.17 0.65 17.00 1.88
2 7.20 3.40 24.48 1 24.48 0.51 23.97 1.51 10.00 361.9
7 0.15 3.40 0.51 1 0.51 0.51 10.00

  Qo    2533

  ZD+ZH = 20 %     507

   QT=Qo x (1+ZD+ZH)    3040

  QL= QAi (QAi= x lxRxHx txZ ) = 515.0
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1954
  V = 50.12x1x3.40=     170

     n = 2

   Q  = QT + QL =    5509
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5 2.90 3.40 9.86 1 9.86 9.86 0.52 17.00
7 0.45 3.40 1.53 1 1.53 1.53 0.65 17.00 16.91
7 2.45 3.40 8.33 1 8.33 8.33 0.65 17.00 92.05
5 2.90 3.40 9.86 1 9.86 9.58 0.28 0.52 17.00 2.48
8 0.38 2.91 1.11 1 1.11 1.11 5.12 17.00 96.61
7 1.50 3.40 5.10 1 5.10 5.10 0.65 17.00 56.35
7 0.99 3.40 3.37 1 3.37 3.37 0.65 17.00 37.24
10 2.45 3.40 8.33 1 8.33 7.41 0.92 1.36 17.00 21.27
8 2.18 2.50 5.45 1 5.45 5.45 5.12 17.00 474.4
7 2.45 0.50 1.23 1 1.23 1.23 0.65 17.00 13.59
7 0.25 2.90 0.73 1 0.73 0.73 0.65 17.00 8.07
10 22.05 3.40 74.97 1 74.97 26.38 48.59 1.36 17.00 1123
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
7 22.05 0.50 11.02 1 11.02 11.02 0.65 17.00 121.8
7 0.30 2.90 0.87 1 0.87 0.87 0.65 17.00 9.61
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.50 3.40 8.50 1 8.50 6.75 1.75 1.36 17.00 40.46
8 2.20 2.50 5.50 1 5.50 5.50 5.12 17.00 478.7
7 2.50 0.50 1.25 1 1.25 1.25 0.65 17.00 13.81
10 15.00 3.40 51.00 1 51.00 18.32 32.68 1.36 17.00 755.6
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
7 15.00 0.50 7.50 1 7.50 7.50 0.65 17.00 82.88
7 0.85 2.90 2.47 1 2.47 2.47 0.65 17.00 27.29
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.25 3.40 7.65 1 7.65 6.58 1.07 1.36 17.00 24.74
8 2.18 2.50 5.45 1 5.45 5.45 5.12 17.00 474.4
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
2 14.50 3.40 49.30 1 49.30 0.51 48.79 1.51 10.00 736.7
7 0.15 3.40 0.51 1 0.51 0.51 10.00
2 7.45 3.40 25.33 1 25.33 1.02 24.31 1.51 10.00 367.1
7 0.15 3.40 0.51 1 0.51 0.51 10.00
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 3.70 3.40 12.58 1 12.58 10.07 2.51 1.36 17.00 58.03
8 3.20 2.57 8.22 1 8.22 8.22 5.12 17.00 715.5
7 3.70 0.50 1.85 1 1.85 1.85 0.65 17.00 20.44
10 2.25 3.40 7.65 1 7.65 1.57 6.08 1.36 17.00 140.6
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.70 3.40 26.18 1 26.18 26.18 1.51 10.00 395.3
2 14.75 3.40 50.15 1 50.15 50.15 1.51 10.00 757.3
2 7.30 3.40 24.82 1 24.82 24.82 1.51 10.00 374.8
10 3.65 3.40 12.41 1 12.41 10.95 1.46 1.36 17.00 33.76
8 3.16 2.52 7.96 1 7.96 7.96 5.12 17.00 692.8
7 3.65 0.50 1.83 1 1.83 1.83 0.65 17.00 20.22
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
2 7.30 3.40 24.82 1 24.82 1.36 23.46 1.51 10.00 354.2
7 0.40 3.40 1.36 1 1.36 1.36 10.00
2 14.70 3.40 49.98 1 49.98 2.55 47.43 1.51 10.00 716.2
7 0.40 3.40 1.36 1 1.36 1.36 10.00
7 0.35 3.40 1.19 1 1.19 1.19 10.00
2 2.50 3.40 8.50 1 8.50 8.50 1.51 10.00 128.4
2 4.80 3.40 16.32 1 16.32 16.32 1.51 10.00 246.4
10 2.50 3.40 8.50 1 8.50 1.25 7.25 1.36 17.00 167.6
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7 2.50 0.50 1.25 1 1.25 1.25 0.65 17.00 13.81
10 3.50 3.40 11.90 1 11.90 10.85 1.05 1.36 17.00 24.28
8 3.20 2.57 8.22 1 8.22 8.22 5.12 17.00 715.5
7 3.50 0.50 1.75 1 1.75 1.75 0.65 17.00 19.34
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.30 3.40 24.82 1 24.82 24.82 1.51 10.00 374.8
2 7.15 3.40 24.31 1 24.31 24.31 1.51 10.00 367.1
2 7.35 3.40 24.99 1 24.99 24.99 1.51 10.00 377.3
10 2.25 3.40 7.65 1 7.65 6.31 1.34 1.36 17.00 30.98
8 2.16 2.40 5.18 1 5.18 5.18 5.12 17.00 450.9
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
10 14.50 3.40 49.30 1 49.30 19.04 30.26 1.36 17.00 699.6
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
8 0.97 2.46 2.39 1 2.39 2.39 5.12 17.00 208.0
7 14.50 0.50 7.25 1 7.25 7.25 0.65 17.00 80.11
7 1.18 2.90 3.42 1 3.42 3.42 0.65 17.00 37.79
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.45 3.40 8.33 1 8.33 6.92 1.41 1.36 17.00 32.60
8 2.10 2.50 5.25 1 5.25 5.25 5.12 17.00 457.0
7 2.45 0.50 1.23 1 1.23 1.23 0.65 17.00 13.59
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
10 26.40 3.40 89.76 1 89.76 29.41 60.35 1.36 17.00 1395
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
8 1.00 2.51 2.51 1 2.51 2.51 5.12 17.00 218.5
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
8 0.98 2.46 2.41 1 2.41 2.41 5.12 17.00 209.8
7 26.40 0.50 13.20 1 13.20 13.20 0.65 17.00 145.9
7 0.17 2.90 0.49 1 0.49 0.49 0.65 17.00 5.41
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
5 2.50 3.40 8.50 1 8.50 8.50 0.52 17.00
7 0.25 3.40 0.85 1 0.85 0.85 0.65 17.00 9.39
7 2.25 3.40 7.65 1 7.65 7.65 0.65 17.00 84.53

  Qo   18064

  ZD+ZH = 20 %    3613

   QT=Qo x (1+ZD+ZH)   21676

  QL= QAi (QAi= x lxRxHx txZ ) = 2738
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 6332
  V = 324.8x1x3.40=    1104

     n = 1

   Q  = QT + QL =   30746
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2 7.20 3.40 24.48 1 24.48 0.51 23.97 1.51 10.00 361.9
7 0.15 3.40 0.51 1 0.51 0.51 10.00
2 6.95 3.40 23.63 1 23.63 0.51 23.12 1.51 10.00 349.1
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 7.20 3.40 24.48 1 24.48 15.50 8.98 1.36 17.00 207.6
7 7.20 0.50 3.60 1 3.60 3.60 0.65 17.00 39.78
7 3.80 2.90 11.02 1 11.02 11.02 0.65 17.00 121.8
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
10 6.95 3.40 23.63 1 23.63 20.26 3.37 1.36 17.00 77.91
8 1.05 2.12 2.23 1 2.23 2.23 5.12 17.00 194.1
8 3.26 1.62 5.28 1 5.28 5.28 5.12 17.00 459.6
8 1.08 2.12 2.29 1 2.29 2.29 5.12 17.00 199.3
8 3.20 1.63 5.22 1 5.22 5.22 5.12 17.00 454.3
7 6.95 0.50 3.47 1 3.47 3.47 0.65 17.00 38.34
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.06 2.90 0.17 1 0.17 0.17 0.65 17.00 1.88
3 1 50.12 50.12 1 50.12 50.12 0.44 17.00 374.9

  Qo    2908

  ZD+ZH = 20 %     582

   QT=Qo x (1+ZD+ZH)    3489

  QL= QAi (QAi= x lxRxHx txZ ) = 515.0
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1954
  V = 50.12x1x3.40=     170

     n = 2

   Q  = QT + QL =    5958
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2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
2 7.20 3.40 24.48 1 24.48 0.51 23.97 1.51 10.00 361.9
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 7.05 3.40 23.97 1 23.97 16.01 7.96 1.36 17.00 184.0
8 3.33 1.61 5.36 1 5.36 5.36 5.12 17.00 466.5
8 3.27 1.61 5.26 1 5.26 5.26 5.12 17.00 457.8
7 7.05 0.50 3.53 1 3.53 3.53 0.65 17.00 39.01
7 0.09 2.90 0.26 1 0.26 0.26 0.65 17.00 2.87
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.20 3.40 24.48 1 24.48 0.51 23.97 1.51 10.00 361.9
7 0.15 3.40 0.51 1 0.51 0.51 10.00
3 1 50.69 50.69 1 50.69 50.69 0.44 17.00 379.2

  Qo    2633

  ZD+ZH = 20 %     527

   QT=Qo x (1+ZD+ZH)    3159

  QL= QAi (QAi= x lxRxHx txZ ) = 314.5
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1976
  V = 50.69x1x3.40=     172

     n = 2

   Q  = QT + QL =    5450
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2 6.85 3.40 23.29 1 23.29 23.29 1.51 10.00 351.7
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 6.85 3.40 23.29 1 23.29 15.19 8.10 1.36 17.00 187.3
8 3.18 1.62 5.15 1 5.15 5.15 5.12 17.00 448.3
8 3.23 1.63 5.26 1 5.26 5.26 5.12 17.00 457.8
7 6.85 0.50 3.42 1 3.42 3.42 0.65 17.00 37.79
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.07 2.90 0.20 1 0.20 0.20 0.65 17.00 2.21
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
3 1 48.44 48.44 1 48.44 48.44 0.44 17.00 362.3

  Qo    2584

  ZD+ZH = 20 %     517

   QT=Qo x (1+ZD+ZH)    3101

  QL= QAi (QAi= x lxRxHx txZ ) = 309.4
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1889
  V = 48.44x1x3.40=     165

     n = 2

   Q  = QT + QL =    5299
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2 7.15 3.40 24.31 1 24.31 24.31 1.51 10.00 367.1
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 7.15 3.40 24.31 1 24.31 15.82 8.49 1.36 17.00 196.3
8 3.21 1.62 5.20 1 5.20 5.20 5.12 17.00 452.6
8 3.20 1.62 5.18 1 5.18 5.18 5.12 17.00 450.9
7 7.15 0.50 3.58 1 3.58 3.58 0.65 17.00 39.56
7 0.09 2.90 0.26 1 0.26 0.26 0.65 17.00 2.87
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
3 1 50.37 50.37 1 50.37 50.37 0.44 17.00 376.8

  Qo    2628

  ZD+ZH = 20 %     526

   QT=Qo x (1+ZD+ZH)    3153

  QL= QAi (QAi= x lxRxHx txZ ) = 309.1
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1964
  V = 50.37x1x3.40=     171

     n = 2

   Q  = QT + QL =    5426
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2 10.80 3.40 36.72 1 36.72 1.87 34.85 1.51 10.00 526.2
7 0.40 3.40 1.36 1 1.36 1.36 10.00
7 0.15 3.40 0.51 1 0.51 0.51 10.00
2 7.10 3.40 24.14 1 24.14 0.68 23.46 1.51 10.00 354.2
7 0.20 3.40 0.68 1 0.68 0.68 10.00
10 10.80 3.40 36.72 1 36.72 24.54 12.18 1.36 17.00 281.6
8 3.24 1.61 5.22 1 5.22 5.22 5.12 17.00 454.3
8 3.24 1.61 5.22 1 5.22 5.22 5.12 17.00 454.3
8 3.24 1.61 5.22 1 5.22 5.22 5.12 17.00 454.3
7 10.80 0.50 5.40 1 5.40 5.40 0.65 17.00 59.67
7 0.20 2.90 0.58 1 0.58 0.58 0.65 17.00 6.41
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.20 2.90 0.58 1 0.58 0.58 0.65 17.00 6.41
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
3 1 76.70 76.70 1 76.70 76.70 0.44 17.00 573.7

  Qo    3561

  ZD+ZH = 20 %     712

   QT=Qo x (1+ZD+ZH)    4273

  QL= QAi (QAi= x lxRxHx txZ ) = 466.0
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 2990
  V = 76.70x1x3.40=     261

     n = 2

   Q  = QT + QL =    7729

 -38 -



ADAPT/FCALC-Win   

 :  3     : 6
   6

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 6.90 3.40 23.46 1 23.46 23.46 1.51 10.00 354.2
2 7.05 3.40 23.97 1 23.97 23.97 1.51 10.00 361.9
10 6.90 3.40 23.46 1 23.46 10.31 13.15 1.36 17.00 304.0
8 3.25 1.62 5.26 1 5.26 5.26 5.12 17.00 457.8
7 6.90 0.50 3.45 1 3.45 3.45 0.65 17.00 38.12
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
3 1 48.68 48.68 1 48.68 48.68 0.44 17.00 364.1

  Qo    2262

  ZD+ZH = 20 %     452

   QT=Qo x (1+ZD+ZH)    2715

  QL= QAi (QAi= x lxRxHx txZ ) = 156.0
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1898
  V = 48.68x1x3.40=     166

     n = 2

   Q  = QT + QL =    4769
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2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
10 7.10 3.40 24.14 1 24.14 10.44 13.70 1.36 17.00 316.7
8 3.20 1.60 5.12 1 5.12 5.12 5.12 17.00 445.6
7 7.10 0.50 3.55 1 3.55 3.55 0.65 17.00 39.23
7 0.03 2.90 0.09 1 0.09 0.09 0.65 17.00 0.99
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.18 2.90 0.52 1 0.52 0.52 0.65 17.00 5.75
10 7.10 3.40 24.14 1 24.14 3.55 20.59 1.36 17.00 476.0
7 7.10 0.50 3.55 1 3.55 3.55 0.65 17.00 39.23
3 1 50.45 50.45 1 50.45 50.45 0.44 17.00 377.4

  Qo    2443

  ZD+ZH = 20 %     489

   QT=Qo x (1+ZD+ZH)    2931

  QL= QAi (QAi= x lxRxHx txZ ) = 153.7
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 1967
  V = 50.45x1x3.40=     172

     n = 2

   Q  = QT + QL =    5052
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 :  3     : 8
  

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

2 2.30 3.40 7.82 1 7.82 7.82 1.51 10.00 118.1
2 3.30 3.40 11.22 1 11.22 11.22 1.51 10.00 169.4
2 7.10 3.40 24.14 1 24.14 24.14 1.51 10.00 364.5
10 3.30 3.40 11.22 1 11.22 1.65 9.57 1.36 17.00 221.3
7 3.30 0.50 1.65 1 1.65 1.65 0.65 17.00 18.23
2 4.80 3.40 16.32 1 16.32 16.32 1.51 10.00 246.4
3 1 23.44 23.44 1 23.44 23.44 0.44 17.00 175.3

  Qo    1313

  ZD+ZH = 20 %     263

   QT=Qo x (1+ZD+ZH)    1576

  QL= QAi (QAi= x lxRxHx txZ ) =
   H = 
   R (  r) =

    =

    QL=Vx xcx t = 456.9
  V = 23.44x1x3.40=      80

     n = 1

   Q  = QT + QL =    2033
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 :  3     : 9
  

(m)
 

(m) (m²)

.
.

.
.

(m²)

.
.

(m²)

.
.

(m²)

.
 k

(Watt/m²
K)

.

.
(°C)

.
.

( Watt )

5 2.90 3.40 9.86 1 9.86 9.86 0.52 17.00
7 0.45 3.40 1.53 1 1.53 1.53 0.65 17.00 16.91
7 2.45 3.40 8.33 1 8.33 8.33 0.65 17.00 92.05
5 2.90 3.40 9.86 1 9.86 9.58 0.28 0.52 17.00 2.48
8 0.38 2.91 1.11 1 1.11 1.11 5.12 17.00 96.61
7 1.50 3.40 5.10 1 5.10 5.10 0.65 17.00 56.35
7 0.99 3.40 3.37 1 3.37 3.37 0.65 17.00 37.24
10 2.45 3.40 8.33 1 8.33 1.96 6.37 1.36 17.00 147.3
7 2.45 0.50 1.23 1 1.23 1.23 0.65 17.00 13.59
7 0.25 2.90 0.73 1 0.73 0.73 0.65 17.00 8.07
10 22.05 3.40 74.97 1 74.97 26.38 48.59 1.36 17.00 1123
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
7 22.05 0.50 11.02 1 11.02 11.02 0.65 17.00 121.8
7 0.30 2.90 0.87 1 0.87 0.87 0.65 17.00 9.61
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.50 3.40 8.50 1 8.50 6.75 1.75 1.36 17.00 40.46
8 2.20 2.50 5.50 1 5.50 5.50 5.12 17.00 478.7
7 2.50 0.50 1.25 1 1.25 1.25 0.65 17.00 13.81
10 15.00 3.40 51.00 1 51.00 18.32 32.68 1.36 17.00 755.6
8 0.98 2.50 2.45 1 2.45 2.45 5.12 17.00 213.2
8 0.97 2.50 2.42 1 2.42 2.42 5.12 17.00 210.6
7 15.00 0.50 7.50 1 7.50 7.50 0.65 17.00 82.88
7 0.85 2.90 2.47 1 2.47 2.47 0.65 17.00 27.29
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.25 3.40 7.65 1 7.65 6.58 1.07 1.36 17.00 24.74
8 2.18 2.50 5.45 1 5.45 5.45 5.12 17.00 474.4
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
2 14.50 3.40 49.30 1 49.30 0.51 48.79 1.51 10.00 736.7
7 0.15 3.40 0.51 1 0.51 0.51 10.00
2 7.45 3.40 25.33 1 25.33 1.02 24.31 1.51 10.00 367.1
7 0.15 3.40 0.51 1 0.51 0.51 10.00
7 0.15 3.40 0.51 1 0.51 0.51 10.00
10 3.70 3.40 12.58 1 12.58 10.07 2.51 1.36 17.00 58.03
8 3.20 2.57 8.22 1 8.22 8.22 5.12 17.00 715.5
7 3.70 0.50 1.85 1 1.85 1.85 0.65 17.00 20.44
10 2.25 3.40 7.65 1 7.65 1.57 6.08 1.36 17.00 140.6
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.70 3.40 26.18 1 26.18 26.18 1.51 10.00 395.3
2 14.75 3.40 50.15 1 50.15 50.15 1.51 10.00 757.3
2 7.30 3.40 24.82 1 24.82 24.82 1.51 10.00 374.8
10 3.65 3.40 12.41 1 12.41 10.95 1.46 1.36 17.00 33.76
8 3.16 2.52 7.96 1 7.96 7.96 5.12 17.00 692.8
7 3.65 0.50 1.83 1 1.83 1.83 0.65 17.00 20.22
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
2 7.30 3.40 24.82 1 24.82 1.36 23.46 1.51 10.00 354.2
7 0.40 3.40 1.36 1 1.36 1.36 10.00
2 14.70 3.40 49.98 1 49.98 2.55 47.43 1.51 10.00 716.2
7 0.40 3.40 1.36 1 1.36 1.36 10.00
7 0.35 3.40 1.19 1 1.19 1.19 10.00
2 2.50 3.40 8.50 1 8.50 8.50 1.51 10.00 128.4
2 4.80 3.40 16.32 1 16.32 16.32 1.51 10.00 246.4
10 2.50 3.40 8.50 1 8.50 1.25 7.25 1.36 17.00 167.6
7 2.50 0.50 1.25 1 1.25 1.25 0.65 17.00 13.81
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10 3.50 3.40 11.90 1 11.90 10.85 1.05 1.36 17.00 24.28
8 3.20 2.57 8.22 1 8.22 8.22 5.12 17.00 715.5
7 3.50 0.50 1.75 1 1.75 1.75 0.65 17.00 19.34
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
7 0.15 2.90 0.44 1 0.44 0.44 0.65 17.00 4.86
2 7.30 3.40 24.82 1 24.82 24.82 1.51 10.00 374.8
2 7.15 3.40 24.31 1 24.31 24.31 1.51 10.00 367.1
2 7.35 3.40 24.99 1 24.99 24.99 1.51 10.00 377.3
10 2.25 3.40 7.65 1 7.65 6.31 1.34 1.36 17.00 30.98
8 2.16 2.40 5.18 1 5.18 5.18 5.12 17.00 450.9
7 2.25 0.50 1.13 1 1.13 1.13 0.65 17.00 12.49
10 14.50 3.40 49.30 1 49.30 19.04 30.26 1.36 17.00 699.6
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
8 0.97 2.46 2.39 1 2.39 2.39 5.12 17.00 208.0
7 14.50 0.50 7.25 1 7.25 7.25 0.65 17.00 80.11
7 1.18 2.90 3.42 1 3.42 3.42 0.65 17.00 37.79
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
10 2.40 3.40 8.16 1 8.16 6.74 1.42 1.36 17.00 32.83
8 2.10 2.50 5.25 1 5.25 5.25 5.12 17.00 457.0
7 2.40 0.50 1.20 1 1.20 1.20 0.65 17.00 13.26
7 0.10 2.90 0.29 1 0.29 0.29 0.65 17.00 3.20
10 26.40 3.40 89.76 1 89.76 29.38 60.38 1.36 17.00 1396
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
8 1.00 2.51 2.51 1 2.51 2.51 5.12 17.00 218.5
8 1.00 2.50 2.50 1 2.50 2.50 5.12 17.00 217.6
8 0.96 2.48 2.38 1 2.38 2.38 5.12 17.00 207.2
7 26.40 0.50 13.20 1 13.20 13.20 0.65 17.00 145.9
7 0.17 2.90 0.49 1 0.49 0.49 0.65 17.00 5.41
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
7 0.40 2.90 1.16 1 1.16 1.16 0.65 17.00 12.82
5 2.45 3.40 8.33 1 8.33 8.33 0.52 17.00
7 0.25 3.40 0.85 1 0.85 0.85 0.65 17.00 9.39
7 2.20 3.40 7.48 1 7.48 7.48 0.65 17.00 82.65
3 1 323.5 323.5 1 323.5 323.5 0.44 17.00 2420

  Qo   20130

  ZD+ZH = 20 %    4026

   QT=Qo x (1+ZD+ZH)   24156

  QL= QAi (QAi= x lxRxHx txZ ) = 2589
   H = 0.60
   R (  r) = 0.9

    = 1

    QL=Vx xcx t = 6306
  V = 323.5x1x3.40=    1100

     n = 1

   Q  = QT + QL =   33051
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 -  - 

. /  Q . / . .
 Watt 

 1  1   7173
 1  2   3757
 1  3   1472
 1  4   1499
 1  5  2054
 1  6   9362
 1  7 WC  6226
 1  8  1  2497
 1  9  2  2489
 1 10  WC  4447
 1 11  - 25261
 1 12  1316
 1 13  1  1207
 1 14   2  1316
 1 15 WC1   801
 1 16 WC2   825
 2  1  16  4599
 2  2  15  4332
 2  3  1822
 2  4  7041
 2  5  18  4974
 2  6  19  4864
 2  7  111  4995
 2  8  112  5509
 2  9 30746
 3  1  1  5958
 3  2  2  5450
 3  3  3  5299
 3  4  4  5426
 3  5  -  7729
 3  6  6  4769
 3  7  7  5052
 3  8  2033
 3  9 33051

 215352
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   ( Watt )

 :  1

 1  :  7173
 2  :  3757
 3  :  1472
 4  :  1499
 5 :  2054
 6  :  9362
 7 WC :  6226
 8  1 :  2497
 9  2 :  2489
10  WC :  4447
11  - : 25261
12 :  1316
13  1 :  1207
14   2 :  1316
15WC1 :   801
16WC2 :   825

  : 71701

 :  2

 1  16 :  4599
 2  15 :  4332
 3 :  1822
 4 :  7041
 5  18 :  4974
 6  19 :  4864
 7  111 :  4995
 8  112 :  5509
 9 : 30746

  : 68883

 :  3

 1  1 :  5958
 2  2 :  5450
 3  3 :  5299
 4  4 :  5426
 5  - :  7729
 6  6 :  4769
 7  7 :  5052
 8 :  2033
 9 : 33051

  : 74768

  : 215352
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  1   1
  1   2
  1   3
  1   4
  1   5
  1   6
  1   7
  1   8
  1   9
  1  10
  1  11
  1  12
  1  13
  1  14
  1  15
  1  16
  2   1
  2   2
  2   3
  2   4
  2   5
  2   6
  2   7
  2   8
  2   9
  3   1
  3   2
  3   3
  3   4
  3   5
  3   6
  3   7
  3   8
  3   9
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    Ktot :   12667.75  Watt K
      :  0.8

        tb = 10 °C     DDtb :        100
       tb =10 °C    Qy : 38003264.47 Watt/

        tb = 15 °C     DDtb :        539
       tb =15 °C    Qy : 204837595.50 Watt/

        tb = 18 °C     DDtb :        971
       tb =18 °C    Qy : 369011698.01 Watt/

        tb = 25 °C     DDtb :       2352
       tb =25 °C    Qy : 893836780.35 Watt/
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   EN 12831

      EN 12831
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