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: 

 W.C.-  ( ),  W.C. , . 

. 

. 

  
: 

, W.C.,  ( ), , . 

. 

. 

 (0.5%) 
. 

. . . .  2411/86. 

. 
: 

. 

 1.10 , 

 300 mm. 

. 
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. 
, , 

. 

. , 
 ( )  1/2" , 

. 
. 

. , 
, , 

, , , 
. 

. . 
, 

, 
. 

, . 

µ µ  µ  (DHP-Cu) µ
 99,9% = 0,015% - 0,040% µ  µ

 EN1057. 

-1501-04-01-03-00  “ 
µ  µ ”. 

µ µ  CE µ
µ µ  ISO 9000:2000  ISO 
9001:2000  

20 SDR 
7,4

µ  PP-R, µ , µ
µ µ µ  µ µ , PN20bar-SDR 7,4  DIN 8077/78, 

 µ µ . 
EN ISO 15874 & DIN 8077/78 

µ . . (  DVGW-TZW 
µ , KIWA , WRC-NSF . ).  

-1501-04-01-04-01  “ 
µ  µ ”. 
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O µ µ  CE µ
µ µ  ISO 9000:2000  ISO 
9001:2000 . 

µ  VPE  

µ µ , 
 µ µ . 

EN ISO 15874 
µ . . (  DVGW-TZW µ , 

KIWA , WRC-NSF . ). 

-1501-04-01-04-02  “ 
µ  µ µ µ

”. 

µ µ  CE µ
µ µ  ISO 9000:2000  ISO 
9001:2000 . 

, 
. 

,  : 

) . 

)  (
) . 

)  4”. 

 : 

)  -40°C  +105°C. 

)  =< 0,036 W/m  D  52612  0°C 
. 

)  >= 7000  D  52615. 

) 1  D  4102. 

. 
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: 

µ  µ  (mm) µ  µ  (mm)

1/2"  3/4" 9 1/2"  2" 19

1"  1 1/2" 11 2"  4" 21

2"  3" 13 µ  4" 25

µ  3" 19   

    

. : 

•  “ ” . 
, 

. 

• , , ., 
. 

• , 

. 

• , 
. 

• 
, . 

• 
, 

, 
 ( ) 

. 

• 
. 

 7 . 

• . 

• , 

. 
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 10bar.  ( , 
) -2" , . 

. 

. 

, . 
. 

 DIN-2532. 

, -1" -3". 

-3" 
,  10 atm  120 C. 

 2000 kg/m3. 
, 

, µ  10bar, 

µ  80 C, µ  µ µ  DIN 
µ µ : 

µ µ µ , µ  2000kg/cm2.  

, , µ µ .  

 µ µ  µ  TFE.  

 µ µ µ µ µ .  

µ  µ  TFE.  

 µ

 90 . 

 “ ” 
“ µ ”  µ . , µ µ , 

µ  10 atm, µ  80 C. 

µ , 
µ  2000kg/cm2, " " µ
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 " µ µ "  µ µ
, µ  µ 2" 2" µ

 µ µ .

µ  µ

.  10bar µ  120 C.

 ( - )  +/-
2%.  4". 

µ 3/8", µ  µ  " ", 

µ , 

.

µ , 

µ ,  µ µ , 

µ , µ µ .

µ ,  µ

µ , 

µ .

 8bar.

µ µ  µ
( ), µ ½",  µ µµ . 

. 
 20 S  (  0,84 .  ~44,5%). 

   2" . 
 10 . 

 µ µ
 µ

  µ  µ  1501-03-10-03-00 
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1.12.1.

µ 1/2" , µ µ ,  " µ ", 

. µ

µ µ  µ . 

µ µ . µ

.

1.12.2.

µ 1/2" , µ µ ,  " µ ", 

. µ µ

µ  µ . 

µ µ . µ

.

µ , µ µ

3/4". , µ µ , µ µ

 µ . . 

.

 ( )   
. 

. x x . 
x  C12/16 x  15 . x  200 x ./m³. 

. µ  o µ

µ  C12/16,  15cm.

. x x  600 kgr  
, x  2 cm (  1:2 ), 

. 

. , 
. 

. x . 

µµ , 125. 
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1.14. 

:

µ µ  (Al Mg Si 0.5) µµ  µ

 Seaside Class  µ . 

µ  µ , 

µ µ , µ

µ  laser µ  µ µ µ . 

 µ  0.95 ± 0.02 

µ  µ  0.05 ± 0.02 

 (headers)  µ µ  22mm 

 (manifolds) 

 (security)  4mm µ , 

 ( . . , µ

µ . ) 

 µ  0.90 µ

 (low iron) 

µ  0.5mm µ µ µ  EPDM 

 µ µ  30mm µ µ µ =0.035 

W/m grd (µ  0°C) 

 µ µ  20mm µ

µ  µ  EPDM 

 ( x x  mm) 2017 x 1017 x 90 

 Solar Keymark  EN 12975-1 

µ  µ µ  ISO 9000:2000 

 ISO 9001:2000 .

1.15. 

 µ µ  µ µ , 

µ - . 

 50%, µ  µ µ  DIN 4807, µ µ
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 70 °C (  µ µ )  120 °C ( ),  10bar 

. .  97/23/EK

µ  CE 

ISO 9000:2000  ISO 9001:2000 . 

µ  µ
µ :

µ  0,95m³/h  µ µ  4,5m , 

µ  µ µ - ,  

 µ µ µ µ µ  ( µ µ -µ ),  

,  

µ  ( ) µ , 

 µ  6bar  µ µ  0-6bar,  

-  ¾’’, , 

µ  µ µ .  

 / : DN20 ¾’’  | DN25 1’’ 

   x : DN 20 564 mm x 293 mm | DN 25 656 mm x 308 mm 

  :  Brass 

  : µ µ  µ µ

  : 6 bar 

  µ : µ  120°C  

µ µ µµ µ

µ µ , 

 (4) µ
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 (2) .  LCD µ  µ µ .

:

 (1) µ µ ,  

 (2) µ µ  (  /  µ ),  

 (1) µ µ

µ

µ µ . 

µ

µ .  

µ  CE ,  ISO 

9000:2000  ISO 9001:2000 . 

  

.  3 

. 

.  GF. 

, . 

:

:  (EN-GJL-200) 

: 

:  (X40Cr13) 

: , 

: 1 m3/h 

: 4.5 m

: Rp 1 

: 180 mm 

/

: EN 61800-3 
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: EN 61000-6-3 

: EN 61000-6-2 

: − 

: IP 44 

: F 

: 1~230 V, 50 Hz 

: 1440 - 2350 / 1910 - 2630 / 2140 - 2720 1/min 

: 15,5 /  W9,5 /  W5,5 W 

 1~230 V: 28 / 38 / 48 W 

 1~230V: 0,13 / 0,17 / 0,21 A 

. : 0,21 /  A0,17 /  A0,13 A 

: 1x11 

, 
" " (in line) ' . 

 +65 °C, : -10 °C  +110 °C 
µ  10bar  µ

. 

µ ' , µ

µ , µ  µ , 

 400/230V/50Hz/3 . 

 (3 ), , µ µ ,  µ  0,75

µ  µ  (1 ). 44.

 µ µ µ

, µ .

 µ  µ µ µ

µ  2"  µ  µ µ  (

 µ µ  µ , 

' ).

, µ  µ

µ µ  µ µ  µ

.
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, µ  µ

µ . 

µµ  µ µ  µ

µ . µ

µµ µ µ µ

µµ .  

µ
 µ µ µ  50Hz.  

'  µ µ . 

 µ µ  µ

 µ , µ

µ  µ µ

µµ -µ µ .

µ  µ , 

 µ µ . 

µ

 µ µ µ .

µ  µ
, ' µ  µ .

:

  µ : 

  : 1 m³/h 

  µ : 3 m

  µ  (max.): 110 °C 

  µ  (max.): +65 °C  18 °Dh 

  µ : –10 °C  +110 °C 

/O µ : 10 bar  

µ : 1~230V/50Hz 

   P1 (max.) : 0,033  0,071 kW 

µ µ  (max.) : 1700 - 2600 1/min  

 : Rp ½/G 1 
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µ µ   µµ µ
 (4) µ

 (2) .  LCD µ  µ
µ .  boiler 

 ( - ), 
 & 

 ( ).  

   : 
1. : 

2. ,  PVC  1,5m 
3.  ( ),  PVC  1,5m 

µ µ :

µ
µ . µ µ µ  µ

 µ  ( µ  3/4", 1", 1 1/4") µ
 µ . µ  1/2". 

µ µ , 
µ  (  µ ), 

 ( µ )    (µ µ ). 
µ -  µ .

µ  CE 

µ µ  , 
  :  

µ µ µ  µ µ µ

,  450  500mm,  100  125mm  µ  500 
 1000mm.  

µ  µ µ µ   

µ   
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µ µ

µ , µ  µ µ - µ , µ

µ  ( ) 55 mm  µ  52 kg/m³ 

µ . µ  Ø750mm x 1850mm 

 500L. 

µ . 

µ :

- µ :  95ºC

- : 10bar

- : 500L

-  (kW) 4

- µ. µ µ  1 ¼’’

- µ µ  ¾’’

-  : 16bar

-  µ : 130ºC

- µ : Ø170 mm 

- : 1’’

- : 1’’

-  : 1’’

µ µ  CE µ  µ

µ  ISO 9000:2000  ISO 9001:2000 

. 

kW 9,22 
kW 3,55 
A 16,71 

C.O.P. W/W 2,59 
  

. . °C 7,00 
  

 °C 49,00 
°C 5,00 

 °C 54,00 
  

% 0 
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l/h 0,4508 

 kPa 72,12 

 R410A 
 Scroll 

n. 1 
 n. 1 

 Kg 4,56 
 Plate 

n. 1 
  1¼ 

mc/h 2,2222 
 (FLA) A 21,00 

 (LRA) A 11,00 
400V/3/50Hz 

 EN ISO 9614-2 dB(A) 66,7 
 10  EN ISO 3744 dB(A) 35,7 

 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz 
 52,5 58,8 61,0 61,7 59,4 52,2 41,3 

 mm 1,28 
 mm 1 
 mm 0,45 

 Kg 143 

IEC EN 60335-2-40 , 

IEC EN 61000-6-1 and IEC EN 61000-6-3

IEC EN 61000-6-2 and IEC EN 61000-6-4
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EN378  - 

UNI EN 12735 , , 

UNI EN 14276   

, : 

 LVD : 2006/95/CE  

 2004/108/CE  

 98/37/CE  

 PED  97/23/CE  
  97/23/CE, 

  (form H). 

,   
, . 

. 

 scroll inverter . 

, , 
 "high side" ,

,  R410A, , 
. 

 Inverter , 
,  30  100% 

, , 
. 

. , 
. 

, 
 -6 °C. 
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 (AISI 316) - 
, , 

.  PED. 

 –  ( ),   

. 

.  

. 

, . 

 ( ) 
. 

( ), 
, 

. 

, 
 (  / ). 

. 

. 

INVERTER  , 
,

,  IEC EN 
60335-2-40.  IP 51. 

, 
 ,  2 

 450mm. 

, 
. 

. 
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. 
.  

°:  + , 400V, 50Hz (071 – 101). 

 ( ): 

. 

: 
. 

, 

: 
. 

, 

: 
. 

  , 
. 

  

:  – 
   

: 

 PI (  – ) 
:

.  

, . 

: 
, 

. 
, 
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 (   
) 

: 
. 

.  

, 
 (inverter). 

 5  2 . 

. 

:  

  

  

  

  / 

. 

T : 
 ( )  4 . 

.  

 ON/OFF 

 ON/OFF 

 ( / ) 

:  

 / 
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 ( 
) 

, 
.  

µ  o µ
µ  C12/16,  15cm.

µ  µ µ  C12/16  PVC 
Ø50mm .  

µ  µ µ  600kg 
µ .  

µ µ

- µµ .

µµ , 125.

) , 
,   , 

, , ., 
. 

. 

) 
. 

) . 

) ,  10 
 15 cm  20-30 cm . 
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)  0.25 m 
. 

) , 
. 

) . 

) 
, . 

.   
. 

.   

. 

   ( )  
 10  1.5 

   1.2  (8 atu) 
 2 . 

. 

 90°C 
.  

  

. 

. 

. 
. 

. 
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, , 
, 

, 
, . 

2.1.1 

2.1.1.1 

, 
 ( ) , 

: 

-       (skip days)  1  15 

-       “On – Off” . 

-       (manual)   (semi-auto) 

-       (master valve) 

-      

-       230 V/AC (50 Hz)  24 V/AC 

2.1.1.2 

: 

-      

-      

-       0,5  1,2 A 

-       / 

-       % 

-       (
) 

-      

-      
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2.1.2 

)  ( )  1501- 10- 08-06-01-00:2009 

 PE   
 10 atm  2 ,  EN 

13244-2:2002, EN 13244-1:2002. 
10 Atm  3 ,  EN 
12201-2:2003. 

, 
, 

.  -  4  6 
atm  PVC 4  6 atm. 

)  PVC  1501- 10- 08-06-02-01 

)  PVC  1501- 10- 08-06-02-02 

)  (Tubo)  EN 10220:2002. 

20  (LDPE) , 
 6 .  200C. 20 

, . 

 DIN 8072  DIN 8074 (
’ ), 

 ISO 9001. 

2.1.3 

.
 ( ),  10 atm, , , 

,  . 
. 

. 

2.1.3.1 

) 

, . 
. 

. 
. , 

 (flow control). 
. 

 10-13,5 atm , 
 0,7 atm  10 atm  0,7 atm  13,5 atm  (  – 

). 
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 « » ,  ( ). 
 Buna N, . 

 2’’ . 

) 

,  10  12,5 
tm.   

, 
 10  12 atm ’  0,7-12,5 atm. 

 ¾ . 

2.1.3.2 

, .  ( ), 
, .

: 

-      

 24 V/AC, 50 Hz  max  5 VA. 

-       (Latcing solenoid) 

 9-18 Volt DC. . 
. 

2.1.4 

,. 
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3

, 

 (  2221/ /30-07-2012) . 

, 

. 

 1501-04-01-05-00 

 1501-04-01-06-00 

 1501-04-02-01-01 

 1501-04-04-01-01 

 1501-04-04-01-02 

 1501-04-04-03-01 

 1501-04-04-03-02 

 ( ) 

 1501-04-04-03-03 

 1501-04-04-04-01 
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 1501-04-04-04-02 

 1501-04-04-05-01 

 ( ) 

 1501-04-04-05-02 

 – , 

 1501-08-01-03-01 

 1501-08-06-02-02 

 u-PVC 

 1501-08-06-08-01 

 1501-08-06-08-06 

 1501-08-06-08-07 

 1501-08-07-01-01 

 1501-08-07-01-02 

 1501-08-07-01-03 

 1501-08-07-01-04 

 1501-08-07-01-05 
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 1501-08-07-01-06 

 1501-08-07-02-01 

 1501-14-01-02-01 

 1501-14-01-02-02 

 1501-14-01-03-01 

 1501-14-01-03-02 

 1501-14-02-02-01 

 1501-14-02-02-02 

 ISO 9000:2000 . 

 CE . 

3.2 

, µ , 
µ . 

µ  1501-04-01-05-00  µ
 µ µ ”. 
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3.3 uPVC/6Atm 41 (
)

µ  µ µ  uPVC/6Atm  41, 
µ . 

 EN 13476. 

µ -1501-08-06-02-02 “ 
 u-PVC”. µ µ µ

µµ  10cm. µ µ  µ µ
-1501-08-01-03-02 “ µ  ”. 

3.4 uPVC ( )

µ  µ µ  uPVC/10Atm, 
µ  µ . 

 EN 1329. 

µ -1501-04-02-01-01  “ µ

 µ µµ ”. 

 uPVC  

µ  µ µ  uPVC/6Atm, 
µ  µ . 

 EN 1452-2. 

µ -1501-08-06-02-01 “ 
 uPVC”. 

3.5 

'  WC, , 
 20m , 

µ  PVC µ  µ µ . 

µ ,  µ µ
. 

3.6 ( )

, µ
ø100mm, µ µ . 

µ -1501-04-04-04-01 “ 
 µ µ ”. 
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3.7 

 ( µ ) µ
 ( µ ) µ . 

µ -1501-04-04-04-02 “ 
µ ”. 

3.8 

µ  µ x  µ x . 

 µ x µ , µ µ
µ . 

µ µ
x  µ µ . 

3.9 

µ , 
µ ,  µ µ µ µ

 PVC. µ µ
. 

3.10 

µ  o µ µ
C12/16,  12cm. 

O µ  µ µ  C12/16. µ
µµ , µ  µ  (

), µµ  µ µ , µ
. µ

µ µ  µ .  

O µ  µ µ  600kg 
µ .  

µ µ
- µµ . 

µ µ
125. 

µ µ  CE µ  µ
µ  ISO 9000:2000  ISO 9001:2000 

. 

µ -1501-04-04-05-01 “ 
 ( )”. 
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3.11 

µ  C12/16  10cm. 
µ µ  600kg µ . 

µ µ , 
µ  45 (75kN/  200x500mm). 

µ -1501-04-04-04-02 “ 
µ ”. 

3.12 

µ  µ  µ  ( . . ) 
µ , . 

 A15. 

µ -1501-08-07-01-06 “ 
µ ”. 

3.13 

µ , 
µ ,  C250. 

    µ       -1501-08-07-01-04   “
”. 

3.14 -

µ
 µ . 

, µ . 
µ . 

µ -1501-04-04-03-01 “ 
” -1501-04-04-03-02 “ µ  µ  µ µ

 ( )”. 

 WC : 

 WC , µ , 

µµ , µ ,  µ
µµ , µ

.  

, , 

, µ µµ .  
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µ  µ , 

.  

 WC   : 

   , 3   µ , 3 

µµ , 3 , 3 µ
µµ , 3 µ  3 
.  

 3 , 3 , 3 , 3 

 1 µµ .  

µ  µ , 

.  

   WC  : 

 WC , µ , 

µµ , µ ,  µ
µµ , µ

.  

, , 

, µ µµ .  

 WC : 

µ  WC , 

µ , µµ , µ , 
 µ µµ , µ

.  

, 

, , µ
µµ .  

.  

µ  µ , 
. 

3.15 

, , 
, . 

    . 
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' 
 (

).  (auto 
coupling). 

 o   
.  

:

, o   
 GG20 /EN-JL1030. 

  DIN/EN 1.4542 – AISI 630, 
’ 

 40mm  50mm. 
 DN40.  

  EN-GIL-200. 

 - 
, 

. 

  
/

. 

:

. 
  EN-GIL-200.  

   ( ), 
 IEC,  IP68,  F, 

 150° C  20 
.     10m, 

 400 – 415V  50 z, 
 -10%/+6%   

 + 40C. 

. : 

)  ( 
   ). 

) . 

:

   :  0ºC  + 40ºC 
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   :IP 68 

   :F 

    :10m 

   :max 20/h 

    :  (SIC/SIC) 

/  : , ,    
    ,   ,    
   ,  - . 

  : 6bar 

3.16 

, , ' 
 220V  380V , 50 z ,  68 ,  F. 

. 

, ,  . 

E : . 

 : vortex 

 :  DIN 1.4301 / AISI 304 

  :  DIN 1.4301 / AISI 304 

  :  DIN 1.4301 / AISI 304 

AP 35: 35 mm 

AP 50: 50 mm 
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: 

 (Sprinklers) 

, 

 ( , 
),  ( . . B.S.I., VDS, UL, NFPA, 

). 

µ -1501-04-01-05-00 “  µ
 µ µ ”.

  , 
,  DIN 2448 . 

. O
. 

, . 

 « »  (
)  DIN 2440/7.72  «

»  « ». 

 : 
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mm in mm kg/m kg/m 

15 ½ 2,65 1,22 1,23 
20 3/4 2,65 1,58 1,59 
25 1 3,25 2,44 2,46 
32 1 1/4 3,25 3,14 3,14 
40 1 ½ 3,25 3,61 3,65 
50 2 ½ 3,65 5,10 5,17 
65 2 ½ 3,65 6,51 6,63 
80 3 4,05 8,47 8,64 
100 4 4,50 12,10 12,40 
125 5 4,85 16,20 16,70 
150 6 4,85 19,20 19,80 

 ( ) 

 10 atm.  40  C. 

, 
. 

O  "Standard Sprinkler"  1/2", 

,  Sprinklers  74  C , 
 1,20 . 

 5 . , . 

 NFPA N13 
. 

. 

. 

, . 
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 (2) , 
 65mm. 

100mm 
. 

. 

12845

 (PACKAGED),  UL, FM  LPC 
, 

:  

 (2)  ( ) 
, , , 

, , 
,  44, 2900 RPM. 

 NFPA 20  VDS. 

 140% 
 65% . 

 120% 
. 

. 
. 

, 
 AMERICAN NATIONAL STANDARD INSTITUTE 

(ANSI). 

, . 

. 
, 
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. 

, 
. , 

 NFPA. 

 (Jockey) , ,  2900 
RPM. 

,  16 ATU, 
. 

  

,  IP55.  

: 

.  

- - UTO.  

 3  6 .  

  

(  OFF).  

.  

, .  

,  RESET ,  BMS  PLC. 
 LED    AUTO, STOP, MAN 

 START, STOP .  

12845

-
12845. 

 ( ).  3 , 3 , 
 (50/60 Hz), , , .  : -

 –  –   

- /  &  50-60 Hz.  

-  Volt .  
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-  (KW). 

-  (  Alarm)  

-  ( )  

- /  (

 Jockey  

,  IP-54,  DKP, 
. , 

, , 
.  

. , 
.  

, 
, , 

, , 
 - , 

( , , ) , . 

, 
 (PACKAGED) 

. 

 diesel, 
. 

. 

, 

:  

 5 .  120 Kg/M3 
, , ., . 

, ,  (  3mm) 
.  (

 5mm) ,  (  50 .) 
 (  25 .) . 

 (Fire Dampers), 
 BS, UL, NFPA, VDS. 
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 ( , , ) . 

 ( ) , 

 68  C  70  C . 

. 

. 

 NFPA  VDs 
 ( ). 

 : 

 :  

 ( ), , 
 (" ") 

 4", , , 
. 

. 
, ,  ( , 

).  

 :  

, 
,  ( ), , 
,  1", 

, . 
,   

. 
 ( ) , 

. 
, 

( , ), . 

 :  

, 
, 

  
, 

. 
 " ", 
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, , , 
, 

. 
, 

. , 
, . 

 :  

,  ( ). 
,

, 
, ,  (

), ), 
, 

.  ( ) 
. 

 :  

, 
, . 

     
1" 7' 3/8" 

   1 1/4" 8' 3/8" 
   1 1/2" 9' 3/8" 
   2" 10' 3/8" 
   2 1/2" 11' 1/2" 
   3" 12' 1/2" 
   4" 14' 5/8" 
   5" 16' 5/8" 
   6" 17' 3/4" 

.  
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, 
. 

, ' 
: 

. 

 . 

,  ( , , 
, .). 

 VdS  NFPA. 

. 
. 

. 
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5



59 
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5.1  

5.1.1 P -R

20 SDR 7,4 PN10 SDR 11

µ  PP-R, µ , µ

µ µ µ  µ µ , PN20bar-SDR 7,4 µ  ø40mm 

PN10bar-SDR 11 µ  ø50mm  ø250mm,  DIN 8077/78, 

µ - . µ

 EN ISO 15874.

µ -1501-04-01-04-01  “ µ
 µ ”.

5.1.2 

µ  :  

1. µ µ  PE-Xc  

2.   

3. µ  0,4mm  1,5mm (  µ µ ) 

µ  µ  laser.  

4.   

5. µ µ  PE-Xc  

 µ  10 mm µ  µ . 

µ µ µ  µ

:  

µ  : -10°C  +95°C 

 : 10 bar 

µ : 110 C 

: 15 bar 

 EN ISO 21003 µ .  

µ µ

-1501-04-01-04-02 “ µ  µ

µ µ ”.
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5.2 -

µ - µ :

µ -
µ µ . µ µ

µ  µ  µ  ( µ  3/4", 1", 1 1/4") µ
 µ µ . µ  1/2". 

µ µ µ µ , 
: 

µ µ µ  µ µ µ

,  450  500mm,  100  125mm 

µ  500  1000mm.  

µ  µ µ µ
µ

µ µ ) µ
µ , ) µ

(  µ ), )  ( µ ) ) 
(µ µ ). µ -

 µ

5.3 

5.3.1 

µ µ .

µ -1501-04-07-01-01  “  µ

µ ”.

5.3.2 

µ , µ .

µ -1501-04-07-01-01  “  µ
µ ”.

5.3.3 uPVC

µ  µ µ  uPVC/6Atm, 

µ - µ .  EN 1329.
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5.3.4 

µ µ , µ µ , 

 µ µ

, µ µ µ µ  µ .

µ µ µ

µ , µ µ µ

µ µ µ  µ µ  30mm .

5.4 

5.4.1 

µ  µ µ µ  (  - ), 
µ , µ , µ µ ,  

 30-90kg/m3, µ µ µ =0,033-0,036w/mk  0°C, µ
µ  µ  7000, µ  -

40°C µ  +105°C. µ µ µ
µ  µ  20701-1 

µ :

µ  µ (mm) µ  µ (mm)

1/2" 3/4" 9 1/2" 2" 19

1" 1 1/2" 11 2" 4" 21

2" 3" 13 µ 4" 25

µ 3" 19   

    

,  µ

µ µ µ .

 ( µ )  µ

.

 µ . 

µ  µ .

H µ µ .  

H µ µ µ , µ , µ

µ  µ  µ µ  µ .  

5.4.2 

µ µ µ  ( )  µ
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µ , µ µ

, . µ

µ µ µ =0,040W/mK 

 40mm  30mm 

.

µ , µ , 

µ  µ µ µ  40mm 

12kg/m³  µ µ µ .  µ

µ µ  1,0mm.

µ µ , 

µ  µ µ µ  30mm 

 12kg/m³  µ µ µ . 

µ  µ µ  0,6mm.

µ µ ,  µ

µ µ µ  30mm  12kg/m³ 

 µ µ µ .  µ

µ µ  0,6mm.

µ -1501-04-07-02-01 “  µ
µ µ ”.

5.5 

5.5.1 

.  ( 1),  ( 2),  ( 3), 
( 4) . . 

.  RAL 
.  

5.5.2 ,

. 
 45 , . 

 RAL.  

5.5.3 

-
 45  (6X6 mm) 

. o 
. . 

 RAL.  
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5.5.4 " "

 (F-METAL)  (F-PVC)  RAL 9010 
(F-SS). . 

 RAL. 
.  

5.5.5 

. 
RAL.  RAL. 

5.6 

5.6.1 In line

µ ,  in line.

:

- 

µ  PVC 

   IP44 

µ µ  max 33db  

 230V/50Hz 

5.7 -

/   
 (

). 

 (

) 
 10  30 mm  & 

( ). 

. , , 
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, , ' 

 IP54, 3

 ( ). 

  

. 

 ( ) . 

 (

) 

 45 ÷ 75%  G4 

. 

5.8 (FCUs)

 FCUs , µ , µ µ
µ µ µµ  RAL2010 ( )  µ

µ . µ :

 FCUs :

µ µ µ : µ  µ
 3 , 230V/50Hz. 

µ µ :  µ
. , µ

µ µ . 

µ µ :  µ
µ µ  µ . 

, µ  µ µ . 
 µ µ

 µ  µ ,  µ
µ . µ  µ µ µ

µ .  µ µ µ
 ( µ µ ). 

µ µ µ :  µ
, 

µ µ µ .  ( ) 
µ ,  µ , µ µ µ  µ

, µ  µ
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. 

  : 

µ ,  µ µ  µ : ) 

µ µ µ , µ  LCD, µ

, µ - ) 

 ON/OFF, µ

. µ

 µ  µ  µ µ

µ .

H µ µ  EN 14511: 2011  Eurovent 

µ  CE.

H µ  (  E.S. . .R 3,94)

µ :

 µ  R 410a. 

: 53kW (EER 2,96) µ : 59kW (COP 3,41 

 2 µ . 

µ µ  (  µ  10 

µ  42 dbA µ  2 µ  µ  ISO 3744). 

 µ . 

µ µ  µ
µ  R 410a. 

 ''scroll'' µ µ . 

µ µ . 

 µ µ . 

 42°C µ . 

µ µ  : 

µ : 55°C  µ µ  30°C 

µ µ µ

 µ  ( µ , 

,  µ µ µ  µ  µ , , , 

, ). 
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µ  µ  µ µ
, µ µ . 

µ  µ µ  0-10V 

µ  µ µ  ( ) 

µ µ  µ . 

 (transducers) µ

µ µ µ  µ

  µ . 

µ
 µ µ

µ µ  µ µ :.

µ . 

 µ µ µ  (  26% µ µ  µ

µ  µ ) µ . 

µ . 
µ .

µ  µ µ . 

µ  (cos )  0.95  µ µ -

 10% µ . 

 (transducer). 

. 

H µ µ  CE µµ  (

µ ):  

 EN 60335-2-40  

 EN 61000-6-1 

 EN 61000-6-2  

 EN 61000-6-3 

 EN 61000-6-4 

:
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 Directive LVD 2006/95/CE 

 EMC Electromagnetic Compatibility Directiva 2004/108/CE 

 Machinery Directive 2006/37/CE  

µ - , µ µ

 µ µ µ ,  µ , 

,  (µ µ µ ), 

 µ , µ

, µ  µ

.

5.10 - (FCUs)

 FCUs, 

 " " (in line) ' 

. µ  3-110 C µ

 12bar  µ .

µ '  µ

µ  µ  µ , 

 380/220V/50Hz/1  µ µ

 40 C.  (1 ), 

, µ µ , -44.  µ

, ,  µ µ  1kgr/dm3 

 1 .

 µ µ µ
, µ .

 µ  µ µ µ

µ  2"  µ  µ µ  (

 µ µ  µ , 

' ).

, 

 µ , µ µ  µ  µ .

, µ  µ

µ . 

µµ  µ µ  µ

µ . µ

µµ µ µ µ

µµ .  

µ
 µ µ µ  50Hz.  
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'  µ µ . 

 µ µ  µ

 µ , µ

µ  µ µ

µµ -µ µ .

µ  µ , 

 µ µ .  µ

µ  ( ) µ  dP-c.

µ  µ

, ' µ  µ .

:

 (EEI): <=0,23  

: EN-GJL 200 

: PPE-GF30  

: X 46 Cr 13 

: , µ µ. µ  µ

µ :  100 % 

  : 2,50 m³/h  5 m³/h 

  µ : 3,00 m   7,00 m

µ µ  (-20 °C  +110 °C): 7 °C 

/O µ : PN10 

  µ : 1~230V/50Hz 

 P1 : 0,005  0,12 kW 

µ : IP X4D 

  : PN6/ PN10 

µ  CE µ  µ

µ  ISO 9000:2000  ISO 9001:2000 

5.11 -

, 

" " (in line) ' . 

µ  -20 -110 C µ  12bar 

 µ .

µ '  µ µ  µ

 µ , 

380/220V/50Hz/1  µ µ  40 C. 

 (1 ), , 
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µ µ -44.  µ

, ,  µ µ  1kgr/dm3 

 1 .

 µ µ µ
, µ .

 µ  µ µ µ

µ  2"  µ  µ µ  (

 µ µ  µ , 

' ).

, 

 µ , µ µ  µ  µ .

, µ  µ

µ . 

µµ  µ µ  µ

µ . µ

µµ µ µ µ

µµ .  

µ
 µ µ µ  50Hz.  

'  µ µ . 

 µ µ  µ

 µ , µ

µ  µ µ

µµ -µ µ .

µ  µ
, ' µ  µ .

:

 (EEI): <=0,23  

: EN-GJL 200 

: PPE-GF30  

: X 46 Cr 13 

: , µ µ. µ  µ   

µ :  100 % 

  : 10 m³/h 

  µ : 17,00 m 

µ µ  (-20 °C  +110 °C): 7 °C  
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/O µ : PN10 

  µ : 1~230V/50Hz 

 P1 : 0,005  0,12 kW  

µ : IP X4D 

  : PN6/ PN10 

µ  CE µ  µ

µ  ISO 9000:2000  ISO 9001:2000 

5.12 

µ µ  (FCUs)  
 (FCUs) . 

. 
µ µ , µ -

. µ , , 
 ON/OFF µ .  

/ , VMF (variable Multi Flow System) 
  ,

.  

 µ  VMF  VMF 
 LiYCY.  

- µ

µ LiYCY 2x1,0m²

LiYCY 3x1,5m²

µ LiYCY 3x1,0m²

µ  µ LiYCY 7x1,5m²

 ( )   
DIN EN303.    ( , 

, , .) .  

, . 

 (Forced Draft) 
, ' , . 
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.  93%.
 20%

, 
 (DIN, ASME, ). 

, 
( ). 

. 

  

 : 

- , 
. 

- 
. 

. 

- . 

- 
. 

, . 

- 
 1,5 mm. 

 45°C 
 50 mm . 

- . 

- . 

- . 

- 
 1/4, 

, 
  .  

 (Diesel), 
, , 

( ) 380  220 V, 50 Hz. 

. 
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 (  Servomotor) 
,  Dampers 

. 
. 

. 

 :  

- . 

- , 
.  (  15 ) . 

-   
. 

- . 

- - . 

, , 
, . 

. 

- , 
. 

- 
, 

. 

. 

-  ( ). 

- 
( , , .) 

- , 
, 

 ( , .) 

, 
.  
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 ( ) 
 25 mm. , 

, 
. 

  

. . 
, , . 

:  AISI 304 (1.4301) 
 AISI 316L (1.4404) 

:  AISI 304 (1.4301) 

: 0.4 mm  0.5 mm 

  :  TIG 

: 

: 25 mm 

: 180 – 200 kg/m3 

: R = 0,31 m2K/W 
( ) 

  : 200°C 
 600°C 

:  (200Pa) 

 (40Pa) 

 mm: o 80-130, 100-150, 130-180, 150-200, 180-230, 200-250, 250-
300, 300-350 

:  ‘ ’ (  - ) , 
 (  200 o) 

:  ( ) 
 T160oC -  T200 oC 

 1.   
 4 mm . 

 0,60 m , 
, . 

2.    1 1/2", 
 1 1/4" , 
 1 1/2" 

 2,50 m . 

3. 
. 

. 
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4. 
, . 

5.   .  

 (MIXING VALVE) 

.  Cv   
' , 

. 
, 

. 

 50 
. 

 3oC  120 C 
 2bar . 

-OFF 

. 

O , 
 ( ), 

 (FAN COIL UNITS). 

. 
 (MAN OPEN AUTO).  

 AUTO  (
 15 C) , 

 30 C ( ), 
.  

 100 
 1/4  3/4 

.  
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 1/2"  BALL VALVE 
. 

. 

, , 
. 

 - 30 C  +50 C  ,
 -  -10 C  120 C . 

, , 
. 
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78 
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5.1 

µ   

-1501-04-20-01-01 “  ”.

-1501-04-20-01-02 “  ”.
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6.3  

µ -1501-04-20-01-03  “

 ”.
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µ -1501-04-20-01-06  “

 ”.

6.7 



82 

- 

- 

- 

- 



83 

  



84 

 –    
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   -  WC ( ) 

   



86 

   



87 



88 



89 



90 



91 



92 



93 



94 



95 



96 



97 



98 



99 



100 



101 



102 



103 



104 



105 



106 



107 



108 



109 



110 



111 



112 



113 



114 



115 



116 



117 



118 



119 



120 



121 



122 



123 



124 
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: 22 KVA, .  0,8  

 ISO 
3046. 

, 
 ISO 3046: 

20oC , 60% , 152 
. 

/ , 

. -
 ( / ) 

.  /
 10 

:                                  3 , , .  

: 1500rpm 

: ,  BS5514 (CLASS A1) 

: 

: X  - /

 Y - /

.  
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.   ( , ) 
. 

, 
, , .   

 (lift pump) 
 (injection pump). 

. 

   12V. 
, /

- .  
.  

 12V , 
, / . 

, , .  
 (FLEXIBLE DISC 

COUPLING).  
.  

, , 
(SINGLE BEARING TYPE).  

23.  
’ ’ . 

, .  
 6 ,  VARISTOR, 

. 
 (AVR).  

.  
 5sec. 

 ±2% 
 0,8  1. 



127 

, , 
 4%. 

 CEI 2-3, EN 60034-1, IEC 34-1, VDE 0530, BS 4999-5000 

, , 
, 

/ . . 

* . .   

*   

           :  

           - , . , . .( ) ,      

           -

           -

           -

           -  (Reset) 

           - /

           - /

*          ( ) 

           

*        ( )( / )  

*         ( ) ( / ) 

*         ( ) ( / ) 

*         ( )  

          ( / )        

*         4

*        - , 
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* 

* /

* /

*         /

            

: 

 (2) , 
,  40  ( C1), , 

/ . 

/
, , 

. 

/
 - , 

. 
,  (LWA), 

 68dBA/7m. 
/ , 

.   
. 

 68dB/7m. 
 2 

/ . 
/ . /

 (Residential type silencer) 
. , / , 

(CIRCUIT BREAKER),   
 ( / ). 

24  500  H/Z, 
/ . . 
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139 



140 



141 



142 



143 



144 

:  
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146 



147 



148 



149 



150 



151 



152 



153 



154 



155 



156 



157 
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12

 30x3,5 mm.  

 500gr/m2,      
  ,   - IEC/   62561-2, ,   30 3.5mm 

,  40mm x 4mm, , 
24mm,  ‘’ ’’ (Heavy type). , 

 (St/tZn).  ( ) 
 ( ) 

, 10 x 30mm,  28677 , 
10,  24032, . 

O 
 50164-1  (

 100kA,  10/350 s). 

 50164. 

 ¨ ¨ (Heavy duty), . 
 (St/tZn). 

50x50x2mm  50x50x1,5mm . 
   ( )  ( 2 70) , 6 x 25mm, 

28677 ,   6,  ( 2 70)   24032.  

 ¨ ¨ (Heavy duty), . 
 (St/tZn). 

 50x50x2mm .    ( ) 
 ( 2 70) , 6 x 25mm,  28677 ,   6, 

 ( 2 70)   24032. 

µ -1501-04-50-01-00  “ µ
µ  ”.
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 VD  0185. 
 DIN 57185, 48809  48852.

 . 

    µ     -1501-04-50-02-00  “
µ  ”.

10mm, , .  6420108 
. 

 8mm, , .  6400118 

: 

( )  (St/tZn) 
  . 
 UPAT 

.  30 . . 

  , , . 
 (St/tZn) 

. . 
 . 

  , ,  . 
 polyamide.  20mm, 

5mm, .  

( )  . 

 DIN 
 48829.  1 kg. 

. 

 8  10 mm, . 
 ¨ ¨ (Heavy duty).  (St/tZn). 

 60x60x4mm 
 60x60x2mm   

          .   
 (St/tZn), 8 x 30mm,  24017 , 

    8,  (St/tZn)   24032. 
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 ¨ ¨ (Heavy duty) 
.  1,5 - 2 m 

. 
. 

10x25mm 
 ( 2) 

10mm  24032.  

 DIN 48837D. O 

 . 
 . 

 -  20 3 mm.  
 20m  . 

. 

-  4
.  40x3mm 

10 30mm, 
. 

. 

. o    62561-1 
: 

( )  135x14x10mm 
8/10 . 

( ) 
25mm2,   

( )  30 3,5mm. 
6X20mm,  24017. 

 ¨ ¨ (Heavy duty) 
. . 
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. 
8x20mm  24017 . 

   ¨ ¨ (Heavy duty) .  
 52x25x11.5mm , 

  (St/tZn)  M10X25mm 

10  24032 . 

16X1500mm  

 ( . .) 1+ 2 

µ  (L – N) 

 ( µ

µ µ µ µ  Up<2,5kV 

 II) 1 

µ  (N – PE), 

 ( µ µ

µ µ ).  µ

. 

:

TOV > 1200 V µ

TOV > 350 V µ

 61643-11
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