


      : «    

( )  » 

  . 1  
 

 
   

  

  

  

 

 
  
 
 

: 
 
 
 
 
 
 
 
 

   
( )  

 
 
 
 
 

 :    

 –  

 «  , 

    

2014-2020» 

 CPV: 45212225—9: 

    

    

 

 
 
 

  
 
 
 

    
 
 
 
 
 
 

 2020 



      : «    

( )  » 

  . 2  
 

 

 

 

  
 

 

 

  . 
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1   01 –  16 

2   02 –  22 

3   03 –    28 
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 ( ) 2221/ 30-07-2012   4607/ /13-12-2019    

     (  3   26 ( / /356/4-10-

2012) 

/   . .   

 
 

 
  

  

  
 

 :   

1     
 

.01  10.03 — — 

2 
   

   
  

.02  10.07.01 — — 

3 

   
   

 ,   
  

. 

.03  22.10.01  

  1501-15-02-01-
01:2009 «  

  
   
» 

 

4 

   
  

 ,  
  

 . 

.04  22.15.03  

  1501-15-02-01-
01:2009 «  

  
   
» 

 

5 

 
 

   
   , 

   
    
 . 

.05  22.20.01  

  1501-15-04-01-
00:2009 «   – 

   
  

   - 
» 

6    
 . 

.06  22.45  

  1501-15-04-01-
00:2009 «   – 

   
  

   - 
» 

7   
 . 

.07  22.52  

  1501-15-04-01-
00:2009 «   – 

   
  

   - 
» 

8 
-
 

  
.08  23.04  

  1501-01-03-00-00 
« »  

9 
  
,  

 
.09  23.06  

  1501-01-03-00-00 
« » 



      : «    

( )  » 

  . 4  
 

 :  

10 

 
 /  

  
   
   

   
   

,  
 

 . 

.01 
 32.01.06, 

 61.05, 
 61.28 

 

  1501-14-01-14-00 
«  –  

   
   

» 

  1501-01-02-01-00 
«   

»  

  1501-14-01-08-01 
«  –  

   
   

   
  (FRP )» 

  1501-14-01-11-00 
«    

   
  » 

OMA   ( )  -     

 -  1  /   -   

11 

  
-  

  
  

3.90/4.00kW 

.01   8531.4 

 

   
 /   

12 

  
-  

  
  

16.40/19.80kW 

.02   8531.6 

 

   
 /   

13 

  
-  

   
 3.0/4.0kW 

.03   8531.3 

 
   

 /   

14 

  
-  

   
 8.0/10.0kW 

.04   8531.5 

 
   

 /   

15   
1/2'' 

.05   8606.3 
    

 /   

16 

   
   

290kW,   
280kW,  COP 3.04, EER 
2.90  controler  

  BMS 

.06 ATHE N 8552.1 

 

   
 /   

17 

  
 15000m3/h, 

  42kW, 
  120kW 

 controler    
BMS 

.07   8557.4 

 

   
 /   

18  inverter 
48.15m3/hm, 12.15MY  

.08 ATHE  8605.2.1 
    

 /   
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19  inverter 
37.85m3/hm, 5.5MY  

.09 ATHE  8605.2.2 
    

 /   

20  inverter 
13.75m3/hm, 7.2MY  

.10 ATHE  8605.2.3 
    

 /   

21  inverter 
6.30m3/hm, 3.0 Y  

.11 ATHE  8605.2.4 
    

 /   

22  inverter 
7.30m3/hm, 5.0MY  

.12 ATHE  8605.2.5 
    

 /   

23   100l .13 ATHE  
8473.1.12 

    
 /   

24   300l .14 ATHE  
8473.1.11 

    
 /   

25   1000l .15 ATHE N 8473.1.6 
    

 /   

26   DN200 .16 ATHE N 8038.32 
    

 /   

27 
  
  
 DN50 

.17 ATHE N 8622.1.6 
 

   
 /   

28 
  
  
 DN65 

.18 ATHE N 8622.1.7 
 

   
 /   

29 
  
  
 DN100 

.19 ATHE N 8622.1.8 
 

   
 /   

30 Ball valve DN20 .20   8104.2 
    

 /   

31 Ball valve DN25 .21   8104.3 
    

 /   

32 Ball valve DN32 .22   8104.5 
    

 /   

33 Ball valve DN50 .23   8104.7 
    

 /   

34 Ball valve DN65 .24   8104.8 
    

 /   

35 Ball valve DN80 .25   8104.9 
    

 /   

36    
DN100 

.26   8104.10 
    

 /   

37    
DN125 

.27   8104.11 
    

 /   

38 
 

,   
DN80 

.28   
8610.2.15 

 
   

 /   

39 
 

,   
DN125 

.29   
8610.2.16 

 
   

 /   

40 
 

  0-
125OC 

.30   8641.2 
    

 /   

41 

   
  1 1/2 ins, 

  0-
10atm 

.31   8641.1 

 
   

 /   
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42   
DN25 

.32   8104.3 
    

 /   

43   
,  DN65 

.33   8127.3 
    

 /   

44   
,  DN80 

.34   8127.4 
    

 /   

45   
,  DN100 

.35   8127.5 
    

 /   

46     
DN65 

.36 ATHE N 8608.2.1 
    

 /   

47     
DN80 

.37 ATHE N 8608.2.2 
    

 /   

48     
DN100 

.38 ATHE N 8608.2.3 
    

 /   

49     
DN125 

.39 ATHE N 8608.2.4 
    

 /   

50 
  

-   
800m3/h 

.40   
8536.4.12 

 
   

 /   

51 
   

-   
1000m3/h 

.41   
8536.4.11 

 
   

 /   

52 
   

Slot  9m  
333m3/h 

.42 ATHE N 
8542.1.26 

 
   

 /   

53 
   

Slot  6m  
500m3/h 

.43 ATHE N 
8542.1.27 

 
   

 /   

54    
400x400  

.44 ATHE N 
8542.1.28 

    
 /   

55    
400x800  

.45 ATHE N 
8542.1.29 

    
 /   

56 

   
  

     
1000x300 

.46 ATHE N 
8542.1.30 

 
   

 /   

57 

  
400    

  
 

 

.47 ATHE N 
8542.1.31 

 

   
 /   

58   
 DN15 

.48 ATHE 8034.1 
    

 /   

59   
 DN20 

.49 ATHE 8034.2 
    

 /   

60   
 DN25 

.50 ATHE 8034.3 
    

 /   

61   
 DN32 

.51 ATHE 8034.4 
    

 /   

62   
 DN40 

.52 ATHE 8034.5 
    

 /   

63   
 DN50 

.53 ATHE 8034.6 
    

 /   
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64   
 DN65 

.54 ATHE  8034.7 
    

 /   

65   
 DN80 

.55 ATHE  8034.8 
    

 /   

66   
 DN100 

.56 ATHE  8034.9 
    

 /   

67   
 DN125 

.57 ATHE  8034.10 
    

 /   

68 
   

ARMAFLEX  
19mm , DN15 

.58   8540.1 
 

   
 /   

69 
   

ARMAFLEX  
19mm , DN20 

.59   8540.2 
 

   
 /   

70 
   

ARMAFLEX  
19mm , DN25 

.60   8540.3 
 

   
 /   

71 
   

ARMAFLEX  
19mm , DN32 

.61   8540.4 
 

   
 /   

72 
   

ARMAFLEX  
19mm , DN40 

.62   8540.5 
 

   
 /   

73 
   

ARMAFLEX  
21mm , DN50 

.63   8540.6 
    

 /   

74 
   

ARMAFLEX  
21mm , DN65 

.64   8540.7 
 

   
 /   

75 
   

ARMAFLEX  
21mm , DN80 

.65   8540.8 
 

   
 /   

76 
   

ARMAFLEX  
25mm ,DN100 

.66   8540.9 
 

   
 /   

77 
   

ARMAFLEX  
25mm ,DN125 

.67   8540.10 
 

   
 /   

78 

  
  

   
 

.68  N  8537.1 

 
   

 /   

79 

   
  

 40mm,  
   

.69   N 
8539.2.1 

 
   

 /   

80 

   
   

  
 40mm 

.70   N 
8539.2.2 

 
   

 /   

81 

  
   

  
0,6mm   

  
40mm 

.71   
8539.4.5.7 

 

   
 /   

82   
 

.72   
77.20.01 

    
 /   
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83 

  
 

   
  

0,6mm  
 

.73   
8539.4.5.8 

 

   
 /   

84   
 100  

.74  N 8537.2 
    

 /   

85 
  

 150 
 

.75  N 8537.3 
 

   
 /   

86 
  

 200 
 

.76  N 8537.4 
 

   
 /   

87 
  

 250 
 

.77  N 8537.5 
 

   
 /   

88 
, , 

  
   

.78  N 9001 
 

   
 /   

 -  2  /    

89 

  
  LED, 

 142cm,  
31W,  3376lm 

.79 ATHE N 8975.1 

 
   

 /   

90 

  
  LED, 

 198cm,  
43.4W,  
4728lm 

.80 ATHE N 8975.2 

 

   
 /   

91 

  
  50  

 32 LED  
 270W  

   
 24716lm 

.81 ATHE N 8975.3 

 

   
 /   

92 

  , 
 IP65,  

LED,  33W, 
 5094lm 

.82 ATHE N 8975.4 

 
   

 /   

93 

  
   

   
4m   

  7m 
  

   
 2,5m. 

.83 ATHE N 8840.4.1 

 

   
 /   

94 

  
   

   
8m   

  10m 
  

   
 2,5m. 

.84 ATHE N 8840.4.2 

 

   
 /   

95 

  
   

   
 220   12m 

.85 ATHE N 8840.4.3 

 
   

 /   
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. 

96 
  

( )  
 . 

.86 ATHE N 8840.4.4 
    

 /   

97 

  
  

  16 
mm 

.87 ATHE  8731.2.3 

 
   

 /   

98 

  
  

  23 
mm 

.88 ATHE  8731.2.4 

 
   

 /   

99 
  
  

 16 mm 
.89 ATHE  8732.1.3 

 
   

 /   

100 
  
  

 23 mm 
.90 ATHE  8732.1.4 

 
   

 /   

101 

  
  

  PVC 
 29 mm 

.91 ATHE  8733.1.5 

 
   

 /   

102 

  
  

  PVC 
 36 mm 

.92 ATHE  8733.1.6 

 
   

 /   

103 
  
  

 36 mm 
.93 ATHE  8734.1.5 

 
   

 /   

104   
 70 mm 

.94 ATHE  8735.2.1 
    

 /   

105 

   
 FCU ( )  

   
  

 

.95 ATHE N 8840.4.5 

 

   
 /   

106 

  ( )  
   

   
 

.96 ATHE N 8840.4.6 

 
   

 /   

107 

   
[ . ] μ   

 0,80  0,80 
 2,20 m 

.97   8841.1.4 

 
   

 /   

108   
1200x1000x230mm 

.98   8841.1.5 
    

 /   

109 

  
  
  

200mmx60mm 

.99   3731.3.2 

 
   

 /   

110 

  
  
  

400mmx60mm 

.100   3731.3.3 

 
   

 /   

111  BUS .101  8766.0 
    

 /   

112 Spot  LED 3W 
4000  

.102   8975.5 
    

 /   
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113 

   
  3  

1.5 mm2 (H05VV-U3G 
1,5 mm2) 

.103   8766.3.1 

 
   

 /   

114 

   
  3  

2.5 mm2 (H05VV-U3G 
2,5 mm2) 

.104   8766.3.2 

 
   

 /   

115 

   
  3  

6.0 mm2 (H05VV-U3G 
6,0 mm2) 

.105   8766.3.4 

 
   

 /   

116 

   
  5 

 2,5 mm2 (H05VV-U5G 
2,5 mm2) 

.106   8766.5.2 

 
   

 /   

117 
   
  3  

2,5 mm2 J1VV-R3G2,5 
.107  8774.3.2 

    
 /   

118 

   
   

   
  

3x240+120 mm2 

.108 ATHE  8774.4.9 

 

   
 /   

119 

   
  5 

 16,0 mm2 J1VV-
R5G16 

.109  N 8774.6.5 

 
   

 /   

120 

   
  5 

 25,0 mm2 J1VV-
R5G25 

.110  N 8774.6.6 

 
   

 /   

121 

   
  5 

 95,0 mm2 J1VV-
R5G95 

.111  N 
8774.6.10 

 
   

 /   

122 
   

  
50,0 mm2 J1VV-R1 50 

.112   8773.1.9 
 

   
 /   

123 

   
  

120,0 mm2 J1VV-
R1 120 

.113   
8774.1.12 

 
   

 /   

124 

  
  
 .  WL-

SIEMENS   
 10  25  

.114  N 8915.2.2 

 

   
 /   

125 

 
   
  . 

 WL-SIEMENS  
  10 

 25  

.115  N 8915.3.2 

 

   
 /   

126 
  

   
  

.116   8921.1.2 
 

   
 /   

127   400A .117   N 
8880.4.7 

    
 /   

128   
,  

.118   N 
8880.3.9 

    
 /   
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400    
  

129 

   
  

  
  

400  

.119   
8880.3.10 

 

   
 /   

130   
  3x32  

.120    
8880.1.2 

    
 /   

131   
  3x40  

.121    
8880.1.3 

    
 /   

132   
  3x63  

.122    
8880.1.4 

    
 /   

133 

  
,  

  
 100  

.123   N 
8880.3.5 

 
   

 /   

134 

  
,  

  
 160  

.124   N 
8880.3.6 

 
   

 /   

135 

  
 TZ-SIEMENS  

  20  
 25  

.125   
8912.1.1.1 

 
   

 /   

136 

  
 TZ-SIEMENS  

   
63  

.126   
8912.1.1.2 

 
   

 /   

137 

 
   
  16  22  

   
 

.127   
8896.1.11 

 

   
 /   

138   63 - 4P .128   8880.11 
    

 /   

139   80 - 4P .129   8880.12 
    

 /   

140 

AKE BMS   
 , 

 , 
,  

   
 

.130   9018 

 

   
 /   

141 
, , 

  
   

.131  N 9002 
 

   
 /   

 -  3  /   

142 

  
  

  
 : 

Boiler   
   

2000lit,   
3,22m2, Controller, 

.132   8534.4.1 

 

   
 /   
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HIGH FLOW,  

   
105lit,  , 

    
,  
 

143 

  
   

 3cm 
  

160 

.133   8465.4 

 

   
 /   

144 

  
,  

  
70KW   
50/30oC  80kW  
80/60oC 

.134   8452.1.2 

 

   
 /   

145 

  
   

  
 80kW 

.135   8455.1 

 
   

 /   

146  DN20 
 

.136 ATHE  8036.2 
    

 /   

147  DN25 
 

.137 ATHE  8036.3 
    

 /   

148  DN32 
 

.138 ATHE  8036.4 
    

 /   

149 
  75kW 

    
 spf > 3.3 

.139 ATHE N 8552.1 
 

   
 /   

 : ,  

150 
 , 

,  12,5 
mm ( ) 

.01  78.05.01 — — 

151    
 ( ) 

.02  78.34  
  1501-03-07-10-

01:2009 «   
» 

 :     

152   
 

.01  61.30 — — 

153   
 

.02  61.31 — — 

154 

 
  

  
 , 

  
  

  12 - 24 
kg/m2 

.03  65.01.02  
  1501-03-08-03-00 

«  »  

155    
. 

.04  65.05  
  1501-03-08-03-00 

«  »  

156 
  

  
sandwich  

.05  72.65  
  1501-03-05-02-

01:2009 «   
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PIR,   

  -
s2,d0  13501) 

» 
 

157 

  
  

,   
, 

 
   
     

BMS   

.06  78.20 — — 

 :   

158 

  - 
 - 
 
  

 26  29 mm, 
(  5 mm low-e, 
argon 12  15 mm, 

 laminated 4 
mm + 4 mm) 

.01  N 76.27.03  

  1501-03-08-07-
02:2009 «   

  » 
 

159 

  
  

   
 
 
  

 80mm,  
  
 B-s2, d0 

 13501 

.02  N 79.48  

  1501-03-06-02-04 
«   

   
   

    
»  

160 

 
   

  
  

80mm 

.03  N 79.48  
  1501-03-06-02-03 
«  

 »  

161 

  
   

    
 

. 

.04  1 — — 

162  
 . 

.05  2  

  1501-10-05-02-
01:2009 «  

  » 
 

163   3. .06  2.3  

  1501-10-09-01-
00:2009 «   

  » 
 

164 

   
   
  

  0,50 x 0,50 
x 0,50 m. 

.07  1.2  

  1501-10-05-01-
00:2009 «   - 

» 
 

165 
   

    
0,40 - 1,50 lt. 

.08  9.3  
  1501-10-05-01-

00:2009 «   - 
» 
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166  
  . 

.09  13.1  

  1501-10-05-02-
01:2009 «  

  » 
 

167    . .10   2.1.1  

  1501-10-06-01-
00:2009 «  

  » 
 

168    
. 

.11   2.2.1  

  1501-10-06-01-
00:2009 «  

  » 
 

 

      .      

       ,      

  . 

 

 



      : «    
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      ’         

«    ( )  ». 

              . 

         . 

          ,   

      ,          

      .        

      ,          

 . 

          ,    

 ,       ,        

    .       , 

       . 

       : 

)       ,    , . .   

      ’       ,     

  .     ,    ,   

 ,   . 

)           ,   

        ,       . 
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  01 –  

1.      

      .  

2.     

2.1   

      ,         

     .         ,   

 . 

              

 . 

    ,      12,5mm.      15, 18, 

20, 25 mm,          6,5mm (   

 ), 9,5mm (     )  10mm (Thermoboards).  

   ,     .      

    . 

    ,           

 25cm.           5cm      

   . 

       ,   ,    

     . 

   20%  ,      .    

              .  

          

 A1    GM-F    DIN EN 15283-1.      

      .        

          . 

            

                

     . 

           

  ,            
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DF EN 520 
GKF DIN 18180 

 EN 13501-1:   A2-s1,d0 (B) EN 520 
  :  EN ISO 10456 

 10  
 4  

   :   W/(m K)   0,21 DIN EN ISO 10456 
-  

 1%     
  

mm/m 0,005 - 0,008  

 1  Kelvin   
  

mm/m 0,013 - 0,02  

  Kg/m3   800 DIN 18180 
    

  12,5mm: Kg/m2    10  
  15mm: Kg/m2    12  
  18mm: Kg/m2    14,4  

  fc,90,k 
(   ): 

N/mm2     3,5 DIN 1052 

  fm,k 
(   ) 

  

  12,5mm   
 : N/mm2  6,5  
 : N/mm2  2,0  

  15mm   
 : N/mm2  5,4  
 : N/mm2  1,8  

  18mm   
 : N/mm2  4,2  
 : N/mm2  1,5  

  E mean 

(   ) 
 DIN 1052 

 : N/mm2  2.800  
 : N/mm2  2.200  

    DIN 18180 
  12,5mm:   

 : N  610  
 : N  210  

  15mm:   
 : N  735  
 : N  250  

  18mm:   
 : N  880  
 : N  300  

      
 

0C 50(   
60) 
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2.1.1      

           . 

        .    

. 

            

   . 

 ,            

,        . 

2.1.2  

              

        ,     0,60 m   

  .             

(    ),         , 

 .   . 

      .      .  

            

    .       25 cm.  

     ( )       .  

            .   

               

      . 

             

         .   

          . 

              ,     

         

              . 

              

+5° C    . 

 ,  " "        . 

 

3.      

        .       

            

 .             

,         . 

                          

,         . 
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4.     –  

   -       . 

  -         

     .         

 2 m2              , 

   ,        .  

        . 

       , , ,   

,       ,   , ,   

  ,   . .         

. 

         ,     

 , , ,  , ,  ( )       

 .        . 

           . 

          ,     

      . 

             ,  -

            ,   

   ,         .    

       . 

          2 m2     

.            

       . 

         ,        

     .          

         ,      

 . ,            

              

      . 

               

         , , , ,  . 

    ,         

      .          

  4  . 

                 

 .              

. 

            ,      

      ( , , . . .)      . 

              

 . 
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      .  " "      

. 

                 

         3 MM.       4 mm 

   ,   . 

             . 

      ,    

            . 

              ,  

      . 

              

  .  , , ,  .,   

 . 

    ,      ,    

       ,      

,       ,   

        ,   

       . 

          . ,   

    .        ( , . )  

    .           

. , ,       .    

         ( ,  .)    

 . 

         .      

           . 

 5.     

.     

,  . . . : 1‰. 

,  :    3 mm    3 m   

 . 

           /   

              

  2 mm.   .           

             

. 
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6.      

        . 

7.      

            

       ,   ,  ,  

. .        ' ,        

 . 

              

           ,    ,  

,    ,           

,       .         

 .              . 
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  02 –  

1.      

-           ,   

   ,     ,    

         , 

 -                

 ,           

,            . 

2.   

          : 

       ,        

, 

    ,  ,   . 

        ,      

      ,        

       5    ,    

 .             

     . 

           

   .  

              

    .    " ",     

      . 

3 .         

3.1      

        ( )   

     . 

              

 ,         ,     

     .      

              

   . 

 

             

    ,         

      . 
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    .          

,               

      ,       

     . 

      ,      , 

                , 

      .  

             

              

 . 

              , 

              

       .     

             , 

          . 

               

  .    (  )         

          ,     

  . 

               

         . 

      ,    . 

      ,        

 .      ( . . . ),   

      . 

           

         .   

      . 

            

   . 

             

 . 

       ,        

          ,   

  . 

            

 . 

           

            

    . 
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    . 

3.2      

      ( )     ,  

 .      ,    ,   

     ,           . 

           . 

          . 

              

  ,   . 

           ,   

 . 

           ,      

    .        .  

  ,            . 

            . 

3.3       

.          

              

(Shielded metal arc welding process),       (Submerged arc process), 

   .         , 

         ,     

"Electroslag"         (gas  metal  arc),    

"Gas shielded fluxcore  welding ^".     "Fluxcore  without gas-shielding"   

.        . 

.           

             

,         ,      

               

.         ,  , 

               

 . 

             

  ,     .       

    .         

              AWS 

("Stantard Qualification Procedure")          
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  03 –    
 

       μ      μ  

   μ   μ  μ  μ μ .  

               

      . 

  μ           

      μ   ,      

  .  

          ( )     

  ’     μ  ,    ,   

  μ            .  

     ’          μ . 

        (  μ  ,  

 μ )   μ  , μ       

μ     ,    ,   μ  

 μ         μ . 

 

    μ           μ  

μ  (“bus”)  μ  μ   .   μ   

 – μ     . 

 

  

 

μ  μ : AlMgSi 

 

: 70  minimum 

 

  : 75 μm minimum 

 




