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Numerous national and international certificates and seals of appro-val have been awarded to us for the manufacture 

and distribution of our products. The application of our Quality Management System is cheked in regular audits, e. g. by 

Deutsche Gesellschaft zur Zertifizierung von Managementsystemen (DQS German Association 

for the Certification of Management Systems), member of the Inter-national Certification Network (IQNet), amongst 

other things. We would be pleased to answer your questions regarding our specific national approvals in a personal 

meeting.
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S/P 7 S/P 8 S/P 8

G 8100R PP-RG 8215B PP-RCTG 8200FW PP-RCT

G 8200FC  PP-RCT

G 8160B PP-RCT

G 8200B PP-RCT

G 8200 PP-R

G 8090B PP-RCT

G 8180 PP-R

G 8180B PP-RCT

G 8270 PP-R

G 8270B PP-RCT

G 8090 PP-R

G 8090B PP-RCT

G 8165 PP-R

G 8165B PP-RCT

G 8243B PP-RCT

G 8041B PP-RCT

G 8130 red. PP-R

G 8130B red. PP-RCT

G 8243 PP-R

G 8243B PP-RCT

G 8301B PP-RCT

G 8041 PP-R

G 8041B PP-RCT

G 8130B PP-RCT

G 8002a PP-R

G 8002aB PP-RCT

G 8092 PP-R

G 8092B PP-RCT

G 8240 PP-R

G 8240B PP-RCT

G 8271B PP-RCT

G 8040 PP-R

G 8040B PP-RCT

G 8130 PP-R

G 8130B PP-RCT

S/P 9 S/P 9 S/P 9

S/P 9

S/P 13

S/P 15 S/P 10 S/P 15 S/P 10 S/P 10

S/P 11 S/P 11 S/P 12

S/P 16 S/P 13 S/P 14/16 S/P 14

S/P 16S/P 14

S/P 12 S/P 12

S/P 12

S/P 15

✳✴✵✶✷✸✹ ✺✻✼✻✽✾✿ ｦ✷✼✷✸✿✴✶✷ ❀✷ ✼✴❁✴✽✻✼✴✶✷  •  Modellübersicht
Summary of Models  •  Sumario de los modelos  •  Обэо моделей

          Fitinguri PP-RCT = nr. art. + B                  p. ex.    G 8002a B

          Fittings aus PP-RCT = Art.-Nr. + B                z. B.       G 8002a B

          PP-RCT Fittings = Indicate number + B     e. g.      G 8002a B

          Accesorios en PP-RCT = Art. n° + B            p. ej.     G 8002a B

           Фитинги из PP-RCT = Артикул Иo + B         напр.      G 8002a B

G 8241g PP-R

G 8241gB PP-RCT

G 8301 PP-R

G 8301B PP-RCT

G 8240g PP-R

G 8240gB PP-RCT

G 8287 PP-R

G 8287B PP-RCT
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G 8244g PP-R
G 8244gB PP-RCT
G 8245g PP-R
G 8245gB PP-RCT

89108599d

S/P 28

S/P 31

S/P 28

S/P 30 S/P 30

S/P 31

S/P 28/29 S/P 30S/P 29 S/P 29

8599v

S/P 33

S/P 32S/P 32S/P 31 S/P 32

S/P 21

S/P 21 S/P 21

S/P 20

S/P 18 S/P 18 S/P 18 S/P 20 S/P 20 S/P 18

S/P 19 S/P 19 S/P 19 S/P 21 S/P 22S/P 22

S/P 23 S/P 23 S/P 24S/P 22

S/P 25 S/P 26

S/P 24 S/P 24

S/P 27 S/P 20

8670A 83600

S/P 33S/P 33S/P 33

S/P 30

8670

G 8090g PP-R

G 8090gB PP-RCT

G 8091g PP-R

G 8091gB PP-RCT

G 8092g PP-R

G 8092gB PP-RCT

G 8130g PP-R

G 8130gB PP-RCT

G 8332 PP-R

G 8332B PP-RCT

G 8547g PP-R

G 8547gB PP-RCT

G 8490g PP-R

G 8599d PP-R

G 8599dB PP-RCT

G 8650 PP-R

G 8650B PP-RCT

G 8852

G 8330A PP-R

G 8542g PP-R

G 8542gB PP-RCT

G 8473g PP-R

G 8599c PP-R

G 8599cB PP-RCT

G 8850 PP-RG 8800 PP-R

G 8800B PP-RCT

G 8710 PP-R

G 8060 PP-R

G 8060B PP-RCT

G 8860 PP-R

G 8700 PP-R
G 8700B PP-RCT
G 8700/1 PP-R
G 8700/1B PP-RCT

G 8655 PP-R
G 8655B PP-RCT
G 8655/1 PP-R
G 8655/1B PP-RCT

G 8330 PP-R

G 8330B PP-RCT

8490f 

G 8472g PP-R

G 8472gB PP-RCT

G 8599b PP-R

G 8599bB PP-RCT

G 8270g PP-R

G 8270gB PP-RCT

G 8333g PP-R

G 8333gB PP-RCT

G 8270s PP-R

G 8270sB PP-RCT

G 8599a PP-R

G 8599aB PP-RCT

G 8243g PP-R

G 8243gB PP-RCT

G 8332g PP-R

G 8332gB PP-RCT

G 8243s PP-R

G 8243sB PP-RCT

G 8494g PP-R

G 8133g PP-R

G 8133gB PP-RCT

G 8333 PP-R

G 8333B PP-RCT

G 8130s PP-R

G 8130sB PP-RCT

G 8492g PP-R

G 8093g PP-R
G 8093gB PP-RCT
G 8095g PP-R
G 8095gB PP-RCT

G 8600 PP-R
G 8600B PP-RCT
G 8600/1 PP-R
G 8600/1B PP-RCT

❂❃❄❅❆❇❈ ❉❊❋❊●❍■ ｦ❆❋❆❇■❃❅❆ ❏❆ ❋❃❑❃●❊❋❃❅❆  •  Modellübersicht
Summary of Models  •  Sumario de los modelos  •  Обэо моделей
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8980/8981

8500

8983

8501 8502 8970

8990

8975

8974

8982

8977

8984e

8988

8978 

9900

620.75 VB/620.75 KL 671.410.01/674.410.01G 8790 PP-R
G 8790B PP-RCT

G 8791B PP-RCT

8986a 8986b

8991

8593

S/P 34 S/P 17 S/P 17

620.75.00

S/P 34

G 8792B PP-RCT

S/P 17

S/P 35 S/P 35 S/P 35 S/P 35 S/P 36

S/P 17/34

S/P 38S/P 38

S/P 38

8989/250

8989/315

S/P 39 S/P 39

13010

S/P 37 S/P 37

S/P 36

S/P 37

S/P 37 S/P 37 S/P 37

8972

S/P 37S/P 37

S/P 36S/P 36

S/P 36

13015

S/P 36

▲▼◆❖P◗❘ ❙❚❯❚❱❲❳ ｦP❯P◗❳▼❖P ❨P ❯▼❩▼❱❚❯▼❖P  •  Modellübersicht
Summary of Models  •  Sumario de los modelos  •  Обэо моделей
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❢❢❣❤ ⑤❛❞③⑥❛①⑦❛ ✐❥❦❧♠✐♥❥ ♦❢｡＠ﾁ＠q❥❦❧♠r♥❥ ♦❢｡
⑧❡⑨･❡④❞❡⑩❜②❭❛･ｩ｣ｨ･Ｚ＠❶❛❝❡⑥⑨｡❜❜❭❛ ❞❡④ ❷❪❡❝s❸❛❝❡❜s｡ｬｬ｡s❝①❡
❢❛･❜❜❞❛･＠❵❝❵❭
⑧❵❵t❝③❪s❝①❡✈＠❢①s｡｢ｬ･＠❹｡s･❛ ❪❡④ ❺❡④❞❜s❛❝❪t ❺❡❜s｡ｬｬ｡s❝①❡
❶❞②❭ ❵❛･❜❜❝①❡
❶❞②❭❛❻❪ ❜❪❡❝s｡❛ｩ｡＠❵❪❛｡＠｡ｧ❞❪ ❼❛ｩ｡＠❽ ③❪t❝❭❡s･ ❾❿➀➁➂➃❿➄
➅➆➂➇❿

➈･aｶ ＠ｰr･ｳiun･＠ｐｐ➉ｒｃｔ＠➊➋➌ｃ➍➎Ｌ➏＠ｍｐa＠➐＠➏➋➌ｃ➍➋Ｌ➑＠ｍｐa

➒tiｬiｺar･Ｚ＠inｳtaｬa ii＠➓➔→➣↔↕➙➓➛↔ ➜➝ aｰ ＠ｰｯta｢iｬ Ｌ＠aｰｬi｣a ii＠ｬa
niｶ･ｬ＠in､uｳtriaｬ
ｐｐ➉ｒｃｔ＠ｄru｣ｫrｯｨr＠ＲＰﾰｃＯＱＬＶ＠ｍｐa＠ﾁ＠ＶＰﾰｃＯＰＬＸ＠ｍｐa

ａnｷ･n､ungｳ｢･r･i｣ｨ･Ｚ＠ｔrinｫｷaｳｳ･r＠un､＠ｓanit￤rinｳtaｬｬatiｯn

ｐr･ｳｳur･＠ｰiｰ･
ａｰｰｬi｣atiｯnＺ＠ｐｯta｢ｬ･＠ｗat･r＠an➞ ➟n➞uｳtriaｬ＠ｉnｳtaｬｬatiｯn

ｔu｢･＠ｰr･ｳｳiｯn

ｔu｢･r➠a＠ｳanitaria＠ﾁ＠ ➡➢➤➥➦➧ ➨➤➩➦

G 8200

d          DN s            d1         kg/m                         Stp./m
20        15 2,3      15,4     0,139                             100
25        20 2,8      19,4     0,203                             100
32        25 2,9      26,2     0,284                       60
40        32 3,7      32,6     0,420                         40
50        40 4,6      40,8     0,640                         20
63        50 5,8      51,4     1,395                         20
75        –  6,8      61,4     1,440                           
8
90        65 8,2       73,6      2,030                           8

110        80 10,0       90,0      3,080                           8
125      100 11,4       102,2      3,910                          4
160      125 14,6       130,8      6,330                           4
200      160 18,2       163,6      9,950                           4
250      200 22,7       204,6      15,289                           4
315      250 28,6       257,8      24,600                           4
355       300 32,2       290,6      31,160                           4
400        –   36,3       327,4      39,560                           4
450       350 40,9       368,2      50,100                           4
500       400 45,4       409,2      61,700                     4

➫ar➭ ､➭ ➯ ➲➳➵i➭➸➭rｦ➺r➲➻ ➯➲ ｓtang➭n➳➼➺➽➾ in＠➯＠➲➭t➭r➾
ｓ➭ r➭➚➺➲an､➪ uti➶iｺar➭a＠➾u､urii＠➹rin＠➭➶➭➚tr➺➸uｺiun➭ ➘i＠a＠➾u､urii＠｣a➹➴➚a➹ ➹➭ntru＠ra｣➺r､uri＠､➭ ➶a＠➷
➬➮➱➲➲
Verbindungsart Empfehlung ab ø 160 mm 

Heizwendel-Muffenschweißen und Heizelement-Stumpfschweißen

From ø 160 mm on joining by socket welding and butt welding with

d       DN    d1            s           kg/m            Stp./m
16      10    10,6        2,7        0,110                              100
20      12    13,2        3,4        0,180                              100
25      15    16,6        4,2        0,280                              100
32      20    21,2        5,4        0,460                          60
40      25    26,6        6,7        0,680                            40
50      32    33,2        8,3        1,090                            20
63      40    42,0          10,5        1,400                            20
75      50    50,0          12,5        2,500                            
8
90     –      60,0          15,0        3,300                            
8

 110      65     73,2          18,4        5,000                                      8        
 125      80     83,2          20,8        6,500                                4        
➫ar➭ ､➭ ➯ ➲➳➵i➭➸➭rｦ➺r➲➻ ➯➲ ｓtang➭n➳➼➺➽➾ in＠➯＠➲➭t➭r➾             

･✃❐❒ ❮❰ÏÐÑÒÓÏ ÔÔÕÖ×Ø ÙÚÛ×ÜÙÝÚ ÞÔ✃ ß àÚÛ×ÜáÝÚ ÞÔ✃
âãÑäÑå✃❰Ïæ ÑÓÐã✃ä✃çÑÑ ✃äÑèÏÓã✃❰Ï éÒ ✃❮❒ ❮êã✃ëÑä❒Ý ✃❮äÑé✃çÑÑ ä✃
ｮｩ❐Ïä ÑÓìÒÐã❰Ñ✃ä
ｐｐÕÖ×Ø í❰Òéî❰êï❰ ÙÚÛ×ÜÙÝÚ ÞÔ✃ ß àÚÛ×ÜáÝÚ ÞÔ✃
ðÓñÏÓìÒÓòÐëÏ❰ÏÑéïÏæ Ø❰ÑÓîñ✃ÐÐÏ❰ ÒÓì ó✃ÓÑãô❰ÑÓÐã✃ää✃ãÑêÓ
ｐ❰ÏÐÐÒ❰Ï ❮Ñ❮Ï
ð❮❮äÑé✃ãÑêÓæ Ôêã✃ëäÏ õ✃ãÏ❰ ✃Óì öÓìÒÐã❰Ñ✃ä öÓÐã✃ää✃ãÑêÓ
ØÒëÏ ❮❰･ÐÐÑêÓ
ØÒëÏ❰￭｡＠ｳ｡ｮｩｴ｡ｲｩ｡＠ﾁﾁﾁ＠＠＠

d          DN  d1         s           kg/m          Stp./m
20        15 14,4      2,8        0,141                               100
25        20 18,0      3,5        0,238                               100
32        25 23,2      4,4        0,369                         60
40        32 29,0      5,5        0,587                           40
50        40 36,2      6,9        0,900                           20
63        50 45,8      8,6        1,377                           20
75         –  54,4        10,3        1,961                             
8
90        65 65,4        12,3        2,938                              8

110        80 79,8        15,1        4,355                              8
125        90 90,8        17,1        5,555                              4

➫ar➭ ､➭ ➯ ➲➳➵i➭➸➭rｦ➺r➲➻ ➯➲ ｓtang➭n➳➼➺➽➾ in＠➯＠➲➭t➭r➾

÷øùú ûüøýúþÿø • Druckrohre aus PP-R und PP-RCT • PP-R and PP-RCT Pressure Pipes • 

Tubes pression en PP-R/PP-RCT • Tubería sanitaria • Напорные трубы из PP-R/PP-RCT
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d           DN d1 s          kg/m        
Stp./m20°C / 2,0 MPa • 70°C/1,0 MPa

    20         15        14,4   2,8
0,151                           100    25         20        18,0   3,5
0,232                           100    32         25        24,8   3,6
0,340                             60    40         32        31,0   4,5
0,513                             40    50         40        38,8   5,6
0,746                             20    63         50        48,8   7,1
1,244                             20    75            --        58,2   8,4
1,700                               8    90         65        69,8 10,1
2,450                               8  110         80        85,4 12,3
3,647                               8  125       100        97,0 14,0 4,480                               4

20°C / 1,6 MPa  •  70°C / 0,8 MPa
  160       125        130,8 14,6     6,755                               4
200       160        163,6 18,2      10,640                               4
250       200        204,6 22,7     16,160                         4
315       250        257,8 28,6     25,387                         4
355       300        290,6 32,2     36,520                         4
400            –        327,4 36,3     40,601                         4
450       350        368,2 40,9     57,310                         4
500       400        409,2 45,4                                       4
ｂ｡ｲ･＠､･＠Ｔ＠ｭＯｌｩ･ｦ･ｲｦｯｲｭＺ＠Ｔｭ＠ｓｴ｡ｮｧ･ｮＯｒｯ､ｳ＠ｩｮ＠Ｔ＠ｭ･ｴ･ｲｳ

ｓ･＠ｲ･｣ｯｭ｡ｮ､ ＠ｵｴｩｬｩｺ｡ｲ･｡＠ｳｵ､ｵｲｩｩ＠ｰｲｩｮ＠･ｬ･｣ｴｲｯｦｵｺｩｵｮ･＠ ｩ＠｡＠ｳｵ､ｵｲｩｩ＠｣｡ｰＭ｣｡ｰ＠ｰ･ｮｴｲｵ＠ｲ｡｣ｯｲ､ｵｲｩ＠､･＠ｬ｡＠＠
ＱＶＰ＠ｭｭ

ｖ･ｲ｢ｩｮ､ｵｮｧｳ｡ｲｴ＠ｅｭｰｦ･ｨｬｵｮｧ＠｡｢＠＠ＱＶＰ＠ｭｭ＠ｈ･ｩｺｷ･ｮ､･ｬＭｍｵｦｦ･ｮｳ｣ｨｷ･ｩ･ｮ
ｆｲｯｭ＠＠ＱＶＰ＠ｭｭ＠ｯｮ＠ｳｯ｣ｫ･ｴ＠ｷ･ｬ､ｩｮｧ＠ｷｩｴｨ＠ｨ･｡ｴｩｮｧ＠･ｬ･ｭ･ｮｴｳ＠ｲ･｣ｯｭｭ･ｮ､･､

d DN     d1          d2                                    s             kg/m           Stp./m
* 16 12     11,6      17,6           2,2         0,158                100

20 15     14,4      21,6           2,8         0,218                100
25 20     19,4      26,6           2,8         0,294                100

 32 25     24,8      33,7           3,6         0,545                60
40 32     31,0      42,0           4,5         0,644                40
50 40     38,8      52,0           5,6         0,935                20
63 50     48,8      65,0           7,1         1,465                20
75 –     58,2      76,8           8,4         1,929                8
90 65     69,8      91,8           10,1         3,011                8

110 80     85,4      112,7           12,3         4,288                8
125 100     97,0      128,0           14,0         5,280                4
ｂ｡ｲ･＠､･＠Ｔ＠ｭＯｌｩ･ｦ･ｲｦｯｲｭＺ＠Ｔｭ＠ｓｴ｡ｮｧ･ｮＯｒｯ､ｳ＠ｩｮ＠Ｔ＠ｭ･ｴ･ｲｳ
*＠❫ ❴❵❛❜ ❝❞❡❢❣＠❤✐❡❥❦ ❧❧♠♥Ｏ♦♣Ｏ❧❧♠♥＠｣❡q✐rs❦✐❣ tr ❡✉r✈❦✇❦r

❫ ❴❵❛❜ ①✐❡❥❦♠②❞③❥r✇④③⑤⑥③ ❧❧♠♥⑦♦♣⑦❧❧♠♥ ①✐❡❥❦♠②❞③❥r✇④③⑤⑥③❞ ❤❦✇④ ❧❧♠♥⑧⑨

♥⑤⑥③❞ ✈❦✐ ♦✉r♠⑩✈✈❡✇✐❞✉r✇❶Ｎ
①✐❡❥❦ q❦q❞❤ ❡③❞ ❧❧♠♥⑧⑨ q❦q❞❤ ｣⑤❡✐❞④ ｷ❦✐⑥ ♦✉r✈❦✇r✈

s         kg/m         
Stp./m20°C / 1,6 MPa • 70°C/0,8 MPa

20        15        14,4   2,8 0,151                           100
25        20        18,0   3,5 0,232                           100
32        25        24,8   3,6 0,340                             60
40        32        32,6   3,7 0,439                             40
50        40        40,8   4,6 0,682                             20
63        50        51,4   5,8 0,996                             20
75           --        61,4   6,8 1,419                               8
90        65        73,6   8,2 2,039                               8

110        80        90,0 10,0 3,031                               8
125      100        102,2 11,4 3,350                               4

20°C / 1,0 MPa  •  70°C / 0,5 MPa                    
160      150        141,0   9,5        4,635                               4
200      180        176,2 11,9       7,321                               4
250      220        220,4 14,8     11,065                               4
315      250        277,6 18,7     17,229                               4
355      300        312,6 21,2     21,890                               4
400      350        352,6 23,7     27,808                               4
450      400        396,6 26,7     37,200                               4
500      450        440,6 29,7     45,000                               4

ｂ｡ｲ･＠､･＠Ｔ＠ｭＯｌｩ･ｦ･ｲｦｯｲｭＺ＠Ｔｭ＠ｓｴ｡ｮｧ･ｮＯｒｯ､ｳ＠ｩｮ＠Ｔ＠ｭ･ｴ･ｲｳ
ｓ･＠ｲ･｣ｯｭ｡ｮ､ ＠ｵｴｩｬｩｺ｡ｲ･｡＠ｳｵ､ｵｲｩｩ＠ー ｲｩｮ＠･ｬ･｣ｴｲｯｦｵｺｩｵｮ･＠ ｩ＠｡＠ｳｵ､ｵｲｩｩ＠｣｡ｰＭ｣｡ ＠ーー ･ｮｴｲｵ＠･ｦ･｣ｴｵ｡ｲ･｡＠
ｲ｡｣ｯｲ､ｵｲｩｬｯｲ＠､･＠ｬ｡＠＠ＱＶＰ＠ｭｭ＠
ｖ･ｲ｢ｩｮ､ｵｮｧｳ｡ｲｴ＠ｅｭｰｦ･ｨｬｵｮｧ＠｡｢＠＠ＱＶＰ＠ｭｭ＠ｈ･ｩｺｷ･ｮ､･ｬＭｍｵｦｦ･ｮｳ｣ｨｷ･ｩ･ｮ
ｆｲｯｭ＠＠ＱＶＰ＠ｭｭ＠ｯｮ＠ｳｯ｣ｫ･ｴ＠ｷ･ｬ､ｩｮｧ＠ｷｩｴｨ＠ｨ･｡ｴｩｮｧ＠･ｬ･ｭ･ｮｴｳ＠ｲ･｣ｯｭｭ･ｮ､･､

ￎｮ＠｣ｵｲｳ＠､･＠｢ｲ･ｶ･ｴ｡ｲ･＠ﾁ＠ｐ｡ｴ･ｮｴ＠｡ｮｧ･ｭ･ｬ､･ｴ＠ﾁ＠ｐ｡ｴ･ｮｴ＠ｐ･ｮ､ｩｮｧ

❷❸❹❺ ❻❼❸❽❺❾❿❸ • Druckrohre aus PP-R und PP-RCT • PP-R and PP-RCT Pressure Pipes • 

Tubes pression en PP-R/PP-RCT • Tubería sanitaria • Напорные трубы из PP-R/PP-RCT
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ｆÚÛÚÜÝÞßÚ PP-R/PP-RCT • Fittings aus PP-R/PP-RCT
PP-R/PP-RCT Fittings • Raccords en PP-R/PP-RCT• Accesorios • Фитинги из PP-R/PP-RCT

àáâãäåæç èèéê ëâ ìíîïðñç òóôàõö÷ø ùèð ú ûóôàõó÷ü ùèð
ｕæîñîýðïçþ îâìæðñðÿîî ìðâîæðïç �î ãç ðí✁ íáæð✂îñ✁＠ﾁ＠ìîìæç✄ç ãç ëâå✁ñýîïç íïîâ íðïãáìçðñ✁
èèéê ☎ êîâ✆ïá✝ï òóôàõö÷ø ùèð ú ûóôàõó÷ü ùèð
✞â✟çâãäâ✆ì✂çïçîå✝çþ＠✠ïîâ✡✟ðììçï äâã ☛ðâîæ☞ïîâìæðññðæîáâ ú ✌ä✍✂áãçâ✝çîýäâ✆
èèéê ☎ èîíç îâ åáîñì
✞ííñîåðæîáâþ＠èáæð✂ñç ✟ðæçï ðâã ìðâîæðï✎ îâìæðññðæîáâ ú ✏ñááï ✝çðæîâ✆ ì✎ìæç✄ì
✠ä✂ç çâ å✎åñç ú ✠ä✂á çâ ïáññáì ú ✑ ＠ ＠

G 8002a PP-R
G 8002aB PP-RCT

G 8041 PP-R
G 8041B PP-RCT

G 8040 PP-R
G 8040B PP-RCT

d                     D         l       z                                              Stp.
16                    23     36      33                                           10
20                    28     56      42                                           5
25                    34     69      53                                           5
 32                    42     86      68                                           2
40                    52     106      86                                           2

ｃ✒✓ ✔✔✕✖✗✔✔✕✖✘✙ ✚✛✜ ✕ ✢✣✓✤✥✢✒✥✗✤✦✓✤✥✢✒✥

✔✔✕✖✗✔✔✕✖✘✙ ✧ ★✢✣✩･ｬ＠✚✛✜ ✪ ✕ ✫ ✬✢✓ ✭✮✯✰･✢✱✬✲✳✳✤ ✲✣✴ ✭✮✯✰･✢✱✵✓✲✓✶✤✣

✔✔✕✖✗✔✔✕✖✘✙ ✧ ✷✸✹✒✰ ✚✛✜ ✰✢✓✯ ✰･ｬ✴✢✣✺ ✵✒✮✩･✓ ✻✣✴ ✰･ｬ✴✢✣✺ ✵✓✲✹

✘✒✲✴✤ ✼ ✚✛✜ ✽ ✘✒✴✒ ✚✛✜ ✬✻✮✯✒✗✯✤✬✹✥✻ ✵✒✸✴✻✹✸✤ ✽ ✾✿❀❁❂ ✚✛✜

d          DN  d1        s           kg/m        
               Stp./m

20        15  16        2,0        0,107          
                   100

25        20  20,4     

2,3        0,164          
                   100

d                     D         l           z          z1                                 Stp.
20                    29        20        5          28                               5
25                    34        22        6          34                               5
32                    43        26        8          39                          5

d D         l           z                                              Stp.
16 23         19        6                                           10
20 29         21        6                                           10
25 34         24        8                                           10
32 43         28        10                                           10
40 52         32        11                                         5
50 65         37        13                                           5
63 82         44        16                                           2
75 99         50        20                                           2
90 120         58        25                                           1

110 148         69        32                                           1
125 165         77        37                                           1
160 ❃❄❅❆ ❇❈Ｎ＠❉❊❋●❍■❏■ ❑■❍▲■ ▼ ●■■ ◆❖P■ ◗❊ ▼ ❘■P❖❘❙■❚ ◆❖P■ ◗❊

G 8100R PP-R
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ｔ❯❱ ❲❲❳❨❩❲❲❳❨❬❭ ❪❫❴❳ ❵❱ ❛❱❜❯ ❝❯❞❡❢❱ ❣❱❤❱❢✐ ❥❦ ❵❦❝❯❡❯

❲❲❳❨❩❲❲❳❨❬❭ ❧❭ ❳ ♠❡♥❵♦ ❪❫❴ ❛♣❡ ❦❥❥❣❯♣❡♣q❯❢ ♠❵rs❯♣t❛❱❜❜❯

❲❲❳❨❩❲❲❳❨❬❭ ❧❭❯❯ ❪❫❴ s♣❡r s❯❥❤♣❞q ❣✉❵♦❯❡ ❦❡ ❦❥❥ ❯❞❤❣

❭✈ ✇ ❪❫❴ ① ❭❯ ❪❫❴ ❣✉❥❤❦②❥❯

③④⑤⑥⑦⑧⑨ ❪❫❴

⑩❶❷ ❸❸❹❺❻❸❸❹❺⑩❼ ❽❾❿ ❹ ➀➁ ➂➁➃➄ ➅➄➆❷➇➁ ➈➁➉➁➇➊ ➋➌ ➌➂➍➄➋➄

➀➌➅➄❷➄

❸❸❹❺❻❸❸❹❺⑩❼ ➎➏➐➆➑➄➋ ❽❾❿ ➂➐❷ ➍➄➐➉➈➄➐❷➐➒➄➇ ➓➀➔→➄➐➣➂➁➃➃➄

ｐｐ❹❺❻❸❸❹❺⑩❼ ➎ ↔➋➍❶→ ❽❾❿ →➐❷➔ →➄➋➉➐➆➒ ➈❶➀➑➄❷ ➌❷ ➍❶❷➔ ➄➆➉➈

⑩❶➁➉➄ ↕ ❽❾❿ ➙ ⑩❶➉❶ ❽❾❿ ➛ ➈❶➋➉➌➍➋➄ ➙ ➜➝➞➟➠ ❽❾❿

G 8092 PP-R

G 8092B PP-RCT

G 8130 PP-R

G 8130B PP-RCT

➡➢➤ ➥➥➦➧➨➥➥➦➧➩➫ ➭➯➲ ➳➵➤➸➺➳➻➺➨➸➼➤➸➺➳➻➺

➽➽➾➚➪➽➽➾➚➶➹ ➘ ➴➷➬➮➱✃ ❐❒❮ ❰ ➾ Ï＠Ð➷Ñ ÒÓÔÕ➱➷ÖÐ×ØØ➱ ×➬Ù

ÒÓÔÕ➱➷ÖÚÑ×ÑÛ➱➬

➽➽➾➚➪➽➽➾➚➶➹ ➘ Ü✃ÝÞÕ ❐❒❮ ❰ ➾ Ï＠＠Õ➷ÑÔ Õ➱✃Ù➷➬ß ÚÞÓ➮➱Ñ

à➬Ù Õ➱✃Ù➷➬ß ÚÑ×Ý

➶Þ×Ù➱ á ❐❒❮

➶ÞÙÞ ❐❒❮ÐàÓÔÞ➪Ô➱ÐÝâà ÚÞ✃ÙàÝ✃➱

ãäåæåç ＹＰ❮ èéêëìíîïêðíëñêîò

d                     D         l           z                                             Stp.
16 26        24        11                                           10
20 29        28        13                                           10
25 34        32        16                                           10
32 43        38        20                                           10
40 52        44        23                                           10
50 65        52        28                                           10
63 84        62        34                                       2
75  101        71        41                                           2
90    120        83        50                                           1

110  148        99        62                                           1
125   165     124        84                                           1
óôõö÷ø ù úûü ýôþÿ ó�.＠ú5/from d 160 on  see page 15 / regardez page 

15/ab d 160 mm siehe Seite 15

d                     D         l           z          z1                                Stp.
16                    24        22        9        25                               10
20                    29        27        12        36                               10
25                    34        30        14        41                               10
32                    43        36        18        48                               10
40                    52        42        21        55                               10

d                     D         l           z                                             Stp.
16 23 24        11                                           10
20 29 28        13                                           10
25 34 32        16                                           10
32 43 38        20                                           10
40 52 44        23                                           10
50 65 52        28                                           10
63 84 62        34                                           2
75 100 71        41                                           2
90        120 83        50                                           2

110       148 99        62                                           2
125         165 124        84                                           1
ｰôõö÷ø ù úûü ýôþÿ ó�Ｎ＠ú✁✂✄☎✆✝ ✞ ✟✠✡ ✆☛ ☞✌✌ ✍✎✏✌ ✟✁ ✑ ☎✌✏✎☎✞✌✒

✍✎✏✌ ✟✁＠✎✓ ✞ ✟✠✡ ✝✝ ☞✔✌✕✌ ✖✌✔✗✌ ✟✁

ｆ✘✙✘✚✛✜✢✘ PP-R/PP-RCT • Fittings aus PP-R/PP-RCT
PP-R/PP-RCT Fittings • Raccords en PP-R/PP-RCT• Accesorios • Фитинги из PP-R/PP-RCT

G 8090 PP-R

G 8090B PP-RCT
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✣✤✥ ✦✦✧★✩✦✦✧★✪✣ ✫✬✭ ✮✤✯✥✰ ✧ ✱✥ ✲✥✳✤ ✴✤✵✶✮✥
✰✥✯✥✮✷ ✸✹ ✱✹✴✤✶✤
ｐｐ✧★✩✦✦✧★✪✣ ✺ ✣ ✧ ✻✶✼✱✽ ✫✬✭ ✮✤✯✾ ✲✿✶ ✹✸✸✰✤✿✶✿❀✤✮
✻✱❁❂✤✿❃✲✥✳✳✤
✦✦✧★✩✦✦✧★✪✣ ✺ ✣✤✤ ✫✬✭ ✮✤✯✾ ❂✿✶❁ ❂✤✸✯✿✵❀ ✰❄✱✽✤✶ ✹✶
✹✸✸ ✤✵✯✰
✣❅ ❆ ✫✬✭
✣✤ ✫✬✭ ✮✤✯✥✱✿✯✹ ✰❄✸✯✹❇✸✤ ❈❉❊❋●❍■ ✫✬✭ Ｎ

✣✤✥ ✦✦✧★✩✦✦✧★✪✣ ❏❑✭ ✧ ✱✥ ✲✥✳✤ ✴✤✵✶✮✥ ✰✥✯✥✮✷ ✸✹ ✱✹✴✤✶✤
✦✦✧★✩✦✦✧★✪✣ ﾖ＠✣✧✻✶✼✱✽ ❏❑✭ ✲✿✶ ✹✸✸✰✤✿✶✿❀✤✮ ✻✱❁❂✤✿❃✲✥✳✳✤
✻▲★ ＱＱ
✦✦✧★✩✦✦✧★✪✣ ✺✣✤✤ ❏❑✭ ❂✿✶❁ ❂✤✸✯✿✵❀ ✰❄✱✽✤✶ ✹✶ ✹✸✸ ✤✵✯✰
✣￩＠￠＠❏❑✭ ▼ ✣✤ ❏❑✭ ✰❄✸✯✹❇✸✤ ▼ ＠❏❑✭

G 8130 red. PP-R

G 8130red.B PP-RCT

G 8165 PP-R

G 8165B PP-RCT

d                   L        z        z1                          z2                                 
32                  90   42      42        
10                               
40                  120   62      62        
14                                
50                  132   66      66        
16                               
63                  166   90      90        
24                                

d  -   d1   -  d2    D     D1        l          l1          z          z1         Stp.
20 -  16 - 20 29    29     28         28        13        15        10
20 -  25 - 20 34    34     32         32        18        16        10
25 -  16 - 25 34    29     32         32        16        19        10
25 -  20 - 20 34    34     32         32        16        18        10
25 -  20 - 25 34     29     32         32        16        17        10
25 -  25 -  20 34     34     32         32        16        16        10
32 -  20 - 20 43     34     37         38        18        22        10
32 -  20 - 25 43     34     37         38        18        23        10
32 -  20 -  32 43     29     38         36        20        21        10
32 -  25 - 20 43     34     37         38        18        22        10
32 -  25 - 25 43     34     37         38        18        22        10
32 -  25 - 32 43     34     38         36        20        20        10
40 -  20 - 40 52     43     44         39        24        24        5
40 -  25 - 40 52     43     44         40        23        24        5
40 -  32 - 32 52     43     43         44        21        24        5
40 -  32 - 40 52     43     44         40        23        22        5
50 -  20 - 50 65     43     52         46        28        31        10
50 -  25 -  50 65     43     52         46        28        30        10
50 -  32 - 50 65     43     52         46        28        28        10
50 -  40 -  50 85     85     62         62        39        35        10
63 -  20 - 63 85     43     62         62        35        48        2
63 -  25 -  63 85     43     62         62        35        46        2
63 -  32 - 63 85     43     62         62        35        44        2
63 -  40 -  50 85     85     62         62        39        35        2
63 -  40 - 63 85     85     62         62        35        42        2
63 -  50 -  63 85     85     62         62        35        39        2
75 -  20 -  75 100  43     71         71        41        57        2
75 -  25 -  75 100  43     71         71        41        55        2
75 -  32 -  75 100  43     71         71        41        53        2
75 -  40 - 75 100  65     71         71        41        51        2
75 -  50 - 75 100  65     71         71        41        48        2
75 -  63 - 75 100   101     71         71        41        44        2
90 -  63 -  90  85     83     83         50        50        53        2
90 -  75 -  90  120   100     83         83        50        53        2

110 -  63 - 110 148    85     99         99        62        71        2
110 -  75 - 110 148   100     99         99        62        69        2
110 -  90 - 110 148    120     99         99        62        66        2
125 -  75 - 125 165   100  124        104      84        74        2
125 -  90 - 125 165   120  124        106      84        73        2
125 -110 - 125 165   148  124        110      84        87        2
160 -  90 -160 ◆❖P◗ ❘❙❚＠❯❱/siehe Seite 15/see page 15/regardez 
160 -110 -160 ｶ❖P◗ ❘❙Ｎ＠❯❱/siehe Seite 15/see page 15/regardez 

ｆ❲❳❲❨❩❬❭❲ PP-R/PP-RCT • Fittings aus PP-R/PP-RCT
PP-R/PP-RCT Fittings • Raccords en PP-R/PP-RCT• Accesorios • Фитинги из PP-R/PP-RCT
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❪❫❴❵❛❫❜❝❫❵❞❛ ❡❡❢❣❤❡❡❢❣✐❥ ❢ ❦❝ ❧❵❝♠ ♥♦♣❵❛❝ ❴❝q❝❛r ❧❫ ♥s❵❛❝ t❫✉♦❵♦ ♦✈❵♦❛❫❞s❛♦
❡❡❢❣❤❡❡❢❣✐❥ ﾖ＠✇♦❛❵♦❫✉♦❛❢❣❞①❛ ②❫❵ ③❦①④♦❫⑤❴❵❝❵⑥♦♣ ❝♣q ⑦♦⑧✉❫⑧♦② ⑨❝⑤♦♣⑧♦④❫♣q♦
❡❡❢❣❤❡❡❢❣✐❥ ﾖ＠ｍs♣❫t❞✉q q❫❴❵❛❫❜❝❵ｯ❛ ♥❫♥♦ t❞❛ ❴❞❦⑦♦❵ ④♦✉q❫♣⑧⑩＠④❫❵① ④♦✉q❫♣⑧ ❴❵❝❜ s♣q ❦❶✉❫♣q❛❫❦s✉ ②s✉♦ ❵①❛♦sq
❥❝❜♦ q♦ q❫❴❵❛❫❜❝❵❫❞♣ s❷♦❦ ❵s❛s❝qs⑧♦ ②s✉♦
✐❞✉♦❦❵ｯ❛ ❸ ❴s✉❫qs❴ ❶ ♣❞❴❦s ②s❦ｨｯ ❹ ＠ ＠ ＠ ＠

ｄ❺❻❼❽❺❾❿❺❼➀❽ ➁➁➂➃➄➁➁➂➃➅➆ ➂ ➇❿ ➈❼❿➉ ➊➋➌❼❽❿ ❻❿➍❿❽➎ ➈❺ ➊➏❼❽❿ ➐❺➑➋❼➋ ❺➌❼➋❽❺➀➏❽➋
➁➁➂➃➄➁➁➂➃➅➆ ﾖ＠➒➋❽❼➋❺➑➋❽➂➃➀➓❽ ➔❺❼ ＠→➇➓➣➋❺↔❻❼❿❼↕➋➌ ❿➌➍ ↕➙➑❺➌➍❽❺❻➇➓➋➔ ➛➌➌➋➌➜➋➣❺➌➍➋
➁➁➂➃➄➁➁➂➃➅➆ ﾖ＠ｍ➏➌❺➐➀➑➍ ➍❺❻❼❽❺❾❿❼ｯ❽ ➊❺➊➋ ➐➀❽ ❻➀➇➝➋❼ ➣➋➑➍❺➌➜➞＠➣❺❼➓ ➣➋➑➍❺➌➜ ❻❼❿❾ ➏➌➍ ➇➙➑❺➌➍❽❺➇➏➑ ➐➋➔➏➑➋ ❼➓❽➋➏➍

➆❿❾➋ ➍➋ ➍❺❻❼❽❺❾❿❼❺➀➌ ➏➟➋➇ ❼➏❽➏❿➍➏➜➋ ➐➋➔➋➑➑➋

➅➀➑➋➇❼ｯ❽ ➠ ❻➏➑❺➍➏❻ ➙ ➌➀❻➇➏ ➓➋➔❾❽➏ ➡ ＠ ＠ ＠ ＠

ｄｩｳｴｲｩ｢ｵｩｴｯｲ＠＠ｐｐＭｒＯｐｐＭｒｃ➢ ➤ ➥➦ ➧➦➨➩ ➫➭ ➫➯➦➲ ➳➵➸➯➺➦ ➻➦➼➦➺➩ ➽➾ ➥➾➳➵➯➵
ｐｐＭｒＯｐｐＭｒｃ➢ ➚ｖ･ｲｴ･ｩｬ･ｲＭｒｯｨｲ＠ｭｩｴ＠ｓ➥➪➶･ｩｳｴｵｴｺ･ｮ＠ｵｮ､＠ｓ➥➪➶･ｩｭｵｦｦ･
ｐｐＭｒＯｐｐＭｒｃ➢ ➚ ➹➾➸➭➨➘➽➼ ､ｩｳｴｲｩ｢ｵｴｯｲ＠ｰｩｰ･＠ｷｩｴｨ＠ｷ･ｬ､ｩｮｧ＠ｳｯ➥➴･ｴ＠｡ｮ､＠ｷ･ｬ､ｩｮｧ＠ｳｴｵ｢
➢ｵ｢･＠､･＠､ｩｳｴｲｩ｢ｵｴｩｯｮ＠➷ ➬➘➽➵➥➯ｯｲ＠Ｔ＠ｳ｡ｬｩ､｡ｳ＠➷ ＠

➮➱✃❐❒ ❮❮❰ÏÐ❮❮❰Ï➮Ñ ❰ ❐✃ Ò✃Ó❒ Ô❒ÕÖ➱✃ ×✃Ø✃➱Ù ÚÛ ❐ÛÔ❒Ö❒
❮❮❰ÏÐ❮❮❰Ï➮Ñ Ü Ý➱❒✃Þ ÒßÖ ÛÚÚ×❒ßÖßà❒➱ á❐âã❒ßäÒ✃ÓÓ❒ áåÏ ææ
❮❮❰ÏÐ❮❮❰Ï➮Ñ Ü ➮➱ç×× ãßÖâ ã❒ÚØßÕà ×ç❐è❒Ö ÛÖ ÛÚÚ ❒ÕØ×
➮➱çßé ê ➮➱✃Þ ×çÚØÛëÚ❒ ê ìíîïðñòóôõ

G 8240 PP-R

G 8240B PP-RCT

G 8240g PP-R

G 8240gB PP-RCT

G 8241g PP-R

G 8241gB PP-RCT

d                   L        z                                                                          
20               52   23      

25               59   27      

32               78   34                              
40               94   42                              
50                  112   66                                         
63                  138   84                              

d - d1x4   d       t         d1       t1        L        L1       L2       L3 L4  
 25-16x4  25      16      16      13      234    26      37      32     56
 32-20x4  32      18      20      14,5   245    30      43      37     56
 32-25x4  32      18      25      16      250    35      43      41     56
 40-25x4  40      20,5   25      16      248    38      43      41     56
 63-25x2  63      27,5   25      16      434    59    148     82      204
 63-32x2  63      27,5   32      18      434    59    148     82      204

d-Rpx4   d       t         Rp     t1        L        L1       L2       L3 L4  
 32-½x4   32      18      ½       14      250    35      43      41       56
 40-½x4   40      20,5   ½       14      250    38      43      41       56
 63--½x2   63      27,5   ½       14      434    59    148     82      204
 63-¾x2   63      27,5   ¾       15      435    59    148     82      204

d-Rx4      d       t         R        t1        L        L1       L2       L3                   L4   
 32-½x4   32      18      ½       15      250    50      43      41        56
 40-½x4   40      20,5   ½       15      250    53      43      41        56
 63-½x2   63      27,5   ½       15      434    73    148     82      204
 63-¾x2   63      27,5   ¾       15      434    75    148     82      204

ｆö÷öøùúûö PP-R/PP-RCT • Fittings aus PP-R/PP-RCT
PP-R/PP-RCT Fittings • Raccords en PP-R/PP-RCT• Accesorios • Фитинги из PP-R/PP-RCT

G 8180 PP-R

G 8180B PP-RCT
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üýþÿ�✁✂ý ✄✄☎ü✆✄✄☎ü✝✞
✄✄☎ü✆✄✄☎ü✝✞ ✟ üýþÿ✠✡✂☛☞ ✌✂✡ ✍�✎✏ý✂✑✒✡ÿ✡✓ý☞ ÿ☞þ ✍�✎✏ý✂✑✌ÿ✔✔ý
✄✄☎ü✆✄✄☎ü✝✞ ✟ üýþÿ�ý✕ ✏✂✡✎ ✏ý✖þ✂☞✗ ✒☛�✠ý✡ ✘☞þ ✏ý✖þ✂☞✗ ✒✡ÿ✙
ü✚þÿ�✡✂☛☞ ✛ üýþÿ��✂☛☞ ✒☛✖þ✘✙✖ý ✛ ✜✢✣✤✥✦✧★

✩✪✫✬ ✭✭✮✯✰✭✭✮✯✱✲
✭✭✮✯✰✭✭✮✯✱✲ ✳ ✩✪✫✫✴
✭✭✮✯✰✭✭✮✯✱✲ ✳ ✵✶✷✸✴✹
✩✺✻✷✼✶✻ ✽ ✩✺✻✾✪✿✹✶ ❀✶❁❂✺❃❁✴ ✽ ❄❅❆❇

G 8243 PP-R

G 8243B PP-RCT

G 8270 PP-R

G 8270B PP-RCT

d  -  d1           D         l           z                                            Stp.
20 -   16         23        33        20                                           10
25 -   16         23        32        19                                           10
25 -   20         29        36        22                                           10
32 -   20         29        37        23                                           10
32 -   25         34        39        23                                           10
40 -   20         34        43        28                                           10
40 -   25         34        43        27                                           10
40 -   32         43        45        27                                           10
50 -   20         43        51        36                                           10
50 -   25         43        51        35                                           10
50 -   32         43        51        33                                           10
50 -   40         52        53        33                                           10
63 -   20         34        56        42                                           5
63 -   25         34        56        40                                           5
63 -   32         43        58        40                                           5
63 -   40         52        60        40                                           5
63 -   50         65        63        40                                           5
75 -   50         65        67        44                                           2
75 -   63         80        71        44                                           2
90 -   50         65        74        51                                            2
90 -   63         80        78        51                                            2
90 -   75         99        81        51                                           2

110 -   63         85        87        60                                           2
110 -   75         100      90        60                                           2
110 -   90         120      93        61                                           2
125 - 110 vezi pg. 16/siehe Seite 16 / see page 16 / regardez page 16

400 - 355 vezi pg. 16/siehe Seite 16 / see page 16 / regardez page 16

d                   D                     l                       z                      Stp.
16 23                    31 5                     10
20 29                    34 5                     10
25 34                    37 5                     10
32 43                    41 5                     10
40 52                    46 5                     10
50 65                    52 5                     10
63 84                    60 5                     2
75 99                    65 5                     2
90 120                    76 10                      2

110 148                    80 6                     2
125 165                    90 10                     2

ｆ❈❉❈❊❋●❍❈ PP-R/PP-RCT • Fittings aus PP-R/PP-RCT
PP-R/PP-RCT Fittings • Raccords en PP-R/PP-RCT• Accesorios • Фитинги из PP-R/PP-RCT
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■❏❑❏▲ ▼▼◆❖P▼▼◆❖■◗

▼▼◆❖P▼▼◆❖■◗ ❘ ❙❏❑❑❚

▼▼◆❖P▼▼◆❖■◗ ❘ ■❏❑

❯❱❲▲❳❱❨ ❩❚❬❚❭❭❚

◗❏❑❏ ❪❱❭❫❏❴❭❚

❵❛❜❝❞❡❛

ｏ｣ｯｬｩｲ･＠＠ｐｐＭｒＯｐｐＭｒｃ◗ ❑❚❨❢❣❲ ❏❑❤ ❣❚▲❚ ✐❥ ❏❑❤ ▲❏❭❫❤
ｐｐＭｒＯｐｐＭｒｃ◗ ﾖ＠ￜ｢･ｲｳｰｲｩｮｧ｢ｯｧ･ｮ＠ｦ￼ｲ＠ｋ｡ｬｴＭ＠ｵｮ､＠ｗ｡ｲｭｷ｡ｳｳ･ｲｬ･ｩｴｵｮｧ･ｮ
ｐｐＭｒＯｐｐＭｒｃ◗ ﾖ＠ｃｲｯｳｳｯｶ･ｲ＠ｦｯｲ＠｣ｯｬ､＠｡ｮ､＠ｨｯｴ＠ｷ｡ｴ･ｲ
ｒ｡｣｣ｯｲ､＠￠＠､ｯｳ＠､Ｇ￢ｮ･＠ｰｯｵｲ＠･｡ｵ＠｣ｨｯｩ､･＠･ｴ＠ｦｲｯｩ､･＠ﾁ＠ｓ｡ｬｶ｡ｴｵ｢ｯｳ＠｡ｧｵ｡＠ｦｲｩ｡＠ｹ＠｣｡ｬｩ･ｮｴ･
❦❧♠♥ ＠ ＠♥♦♣qr❡❛sss♥t r ♥❧t✉✈ r✇♥♣♥s ①❝②✇♥③④＠⑤⑥⑦ ♠♥⑧♥♦♣♥♠♥⑧❛ ✈ ＠ ＠ ＠♠♥

⑨⑩❶❷ ❸❸❹❺❻❸❸❹❺❼❽ ❾❿❾➀➁➂➃➄⑩➅➆➇➈❿❷
❸❸❹❺ ➉ ❸❸❹❺❼❽ ➊❾➈➋➌❾➍➅❾❿❹➎➀➏➌❾➈➐➑⑩❶❶❾ ❸➒ ➓➔
❸❸❹❺ ➉ ❸❸❹❺❼❽ →❿❾➀➁➂➃❶⑩➄➈➃➍ ➄➃➀➣❾➁
⑨➆➍➀➏➃➍ →❿❾➀➁➂➃➄➃⑩➅➆➇❿❾

⑨➆➍↔⑩➈➁➃➄ ↕➆➂➆ ➄➃❿➅➆➅⑩➂➆ ❾❿❾➀➁➂➈➀➆

➙➛➜➝➞➟➠➜➡ ➢➤➥➦ ＠➧ ➠➜➨➝➩➛➜➦➩➫➭➠➞➯ ➧➲➳➝ ➫➭➵

G 8287 PP-R

G 8287B PP-RCT

G 8301 PP-R

G 8301B PP-RCT

d                  h                    L                                        Stp.
20                52                  70                                    1
25                57                  70                                    1
32                65                  70                                    1
40                75                  85                                    1
50                86                  87                                    1
63                100                  97                                    1
75                114                  120                                    1
90                 130                  147                                      1

110                 144                  157                                    1
125                 167                  165                                    1
➸➺ ➻➼ ➸ ＱＶ➽Ｌ＠➾➺ｺ➚ ➪➶Ｎ＠ＱＶ
｡｢＠､＠ＱＶＰ＠ｳｩ･ｨ･＠ｓ･ｩｴ･＠ＱＶ＠＠＠＠＠＠＠＠＠
ｦｲｯｭ＠､ｩ｡＠ＱＶＰ＠ｯｮ＠ｳ･･＠ｰ｡ｧ･＠ＱＶ
￠＠ｰ｡ｲｴｩｲ＠､･＠､＠ＱＶＰ＠ｲ･ｧ｡ｲ､･ｺ＠ｰ｡ｧ･＠ＱＶ

d                   t         H      z      L                  
20                  14,5  45   131 160
25                  16     55   168 200
32                  26     70   204 240

d                   D                     l                                              Stp.
16                  23                    24                                           10
20                  29                  25                                           10
25                  34                    28                                           10
32                  43                    32                                           10
40                  52                    36                                           10
50                  65                    41                                           10
63                  79                    48                                           5
75                  99                    54                                           2
90                   120                66                                            2

 110                  148                  79                                           2
125                  165                  87                                           2
➸➺ ➻➼ ➸ ＱＶ➽Ｌ＠➾➺ｺ➚ ➪➶Ｎ＠ＱＶ
｡｢＠､＠ＱＶＰ＠ｳｩ･ｨ･＠ｓ･ｩｴ･＠ＱＶ
ｦｲｯｭ＠､ｩ｡＠ＱＶＰ＠ｯｮ＠ｳ･･＠ｰ｡ｧ･＠ＱＶ
￠＠ｰ｡ｲｴｩｲ＠､･＠､＠ＱＶＰ＠ｲ･ｧ｡ｲ､･ｺ＠ｰ｡ｧ･＠ＱＶ

ｆ➹➘➹➴➷➬➮➹ PP-R/PP-RCT • Fittings aus PP-R/PP-RCT
PP-R/PP-RCT Fittings • Raccords en PP-R/PP-RCT• Accesorios • Фитинги из PP-R/PP-RCT

G 8271 PP-R

G 8271B  PP-RCT
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➱✃❐ ❒❒❮❰➱Ï ÐÑÒÓ ÔÕÒ ➱Ö×ÓØ Ù❒Ú Ó ØÕÒ ➱ ÕÓÛ Ù❒Ú
❒❒❮❰➱Ï ÜÝÞßàáâ ÐÑÒÓ＠ÔÕÒ ➱Ö×ÓØ Ù❒Ú Ó＠ØÕÒ ➱ ÕÓÛ Ù❒Ú
❒❒❮❰➱Ï ﾖ＠ｅâã✃ä ÐÑÒÓ＠ÔÕÒ ➱Ö×ÓØ Ù❒Ú Ó＠ØÕÒ ➱ ÕÓÛ Ù❒Ú
➱✃åæá ç ÐÑÒ è ➱✃æ✃ ÐÑÒ è éêëìëí ÐÑÒ

îïð ññòóîô õö÷ø ùö÷ îúûøü ýñþ ø üö÷ î öøÿ ýñþ

ññòóîô �✁✂✄☎･✆ õö÷ø＠ùö÷ îúûøü ýñþ ø＠Ｖö÷ î öøÿ ýñþ

ññòóîô � ✝✆✞ï✟ õö÷ø＠ùö÷ îúûøü ýñþ ø＠Ｖö÷ î öøÿ ýñþ
îï✠✡☛ ☞ õö÷ ✌ îï✡ï õö÷ ✌ ✍✎✏✑ õö÷

Fittings for Butt-Welding with Heating Elements or by Electric Fusion PP-RCT  •  Raccords à souder bout à bout ou par électrosoudage
Manguitos para soldadura a espiral de calefacción o saldadura a tope
Фитинги ПП-Р для сварки посредством нагревательной спирали

15

   SDR 11       
d - d1 red. s         s1 red. l          l1 red.   z        z1 red. Stp.                 
160        14,6    – 124 –          225 –            1
160 -  90 14,6    8,2 111       84        212       190         1
160 -110 14,6    10,0 111       93        212       197         1
200        18,2     – 127 –          251 –            1
200 -  90 18,2    8,2 128       88        258       213         1
200 -110 18,2    10,0 128       98        258       224         1
200 -125 18,2    11,4 128     104        258       226         1
200 -160 18,2    14,6 128     112        258       242         1
250        22,7    – 148 –          314 –            1
315        28,6    – 165 –          357 –            1
355        32,2    – 170 –          392 –            1
400        36,3    – 187 –          435 –            1
450        40,9    – 204 –          480 –            1
500        45,4    – 220 –          523 –            1

G 8090B PP-RCT

G 8041B PP-RCT

G 8130B PP-RCT

✒✓✔ ✕✕✖✗✘✒ ✙✚✛✜ ✢✚✛ ✘✣✤✜✥ ✦✕✧ ✜ ✥✚✛ ✘ ✚✜★ ✦✕✧

✕✕✖✗✘✒ ✩✒ ✖ ✪✫✬✭✮ ✙✚✛✜＠✢✚✛ ✘✣✤✜✥ ✦✕✧ ✜＠Ｖ✚✛ ✘ ✚✜★ ✦✕✧

✕✕✖✗✘✒ ✩✒✓✓ ✙✚✛✜＠✢✚✛ ✘✣✤✜✥ ✦✕✧ ✜＠Ｖ✚✛ ✘ ✚✜★ ✦✕✧

✒✯＠✰ ✙✚✛ ✱ ✒✓ ✙✚✛ ✱ ✲✳✴✵✶✷✸ ✙✚✛

SDR 11  
d          s                    l                z                        Stp.

160      14,6                117                210                1
200      18,2                128                250                1
250      22,7                180                307                1
315      28,6                192                393                   1
355      32,2                170                411                   1
400      36,3                187                470                   1
450      40,9                204                527                   1
500      45,4                222                562              1

SDR 11  
d          s                    l                z         Stp.

160      14,6                113                169               1
200      18,2                127                201               1
250      22,7                155                217               1
315      28,6                161                280               1
355      32,2                170                320               1
400      36,3                187                350               1
450      40,9                204                383               1
500      45,4                220                410               1

ｆ✹✺✹✻✼✽✾✹ ✿❀✻✺✾✽ ❁✽❂✽✾❃ ｣❄✿-｣❄✿＠❅❆ ❇❈❇❉❇❊❋ ●❇ ❍❊❅■❈❏❑▲❇ ❁❄✽ ✿❀✻✺✾✽ ❁✽❂✽✾❃ ✿✾✹✻

❀▼❀◆✺✾❖P✽◗✹✽✻❀ 

Fittings für Heizwendel- oder Stumpfschweißung aus PP-RCT
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❘❙❚❯ ❱❱❲❳❨❩ ❬❭❬❪❫❴❵❛❙❜❝❞❡❭❯

❱❱❲❳❨❩ ❢ ❣❬❡❤✐･ｮ､･ｬ❲❥❪❦✐･ｩｭｵｦｦ･＠｡ｵｳ＠❥❧❳ ♠♠

❱❱❲❳❨❩ ❢ ♥❭❬❪❫❴ｯｦｵｳｩｯｮ＠ｳｯ❪♦･ｴ
❘❝♣❪ｨｯｮ＠♥❭❬❪❫❴ｯｳｯｵ､｡｢ｬ･＠❘❝♣q❙❡❫ｯｳ＠ｰ｡ｲ｡＠ｳｯｬ､｡､ｵｲ｡＠･ｬ･❪❫❴ｩ❪❝ r st✉✈✇①②✉③ ④⑤⑥⑦ ＠ ＠ ＠

⑧⑨⑩⑨❶ ❷❷❸❹⑧❺❻ ❼❽❾ ⑧❿➀❻➁ ➂❷⑨❻ ➁❽❾ ⑧❿❽❻➃ ➂❷⑨

❷❷❸❹⑧❺ ➄ ➅⑨⑩⑩➆❻＠❼❽❾ ⑧❿➀❻➁ ➂❷⑨❻＠Ｖ❽❾ ⑧❿❽❻➃ ➂❷⑨

❷❷❸❹⑧❺ ➄ ⑧⑨⑩❻＠❼❽❾ ⑧❿➀❻➁ ➂❷⑨❻＠Ｖ❽❾ ⑧❿❽❻➃ ➂❷⑨

➇➈➉❶➊➈➋ ➌➆➍➆➎➎➆ ➏ ❺⑨⑩⑨ ➐➈➎➑⑨➒➎➆ ➏ ➓➔→➣↔↕➙➔

Fittings for Butt-Welding with Heating Elements or by Electric Fusion PP-RCT  •  Raccords à souder bout à bout ou par électrosoudage
Manguitos para soldadura a espiral de calefacción o saldadura a tope
Фитинги ПП-Р для сварки посредством нагревательной спирали

SDR 11  
d          s                             L                    l           Stp.

160      14,6                          140                    100        1
200      18,2                          190                    145        1
250      22,7                          218                    163        1
315      28,6                          250                    192        1
355      32,2                          275                    215        1
400      36,3                          283                    228        1
450      40,9                          306                    195        1
500      45,4                          335                    212        1

                                          
d          h                   L                                                 Stp.

160        205                 176                                              1
200        245                 187                                              1
250        315                 243                                              1
315        375                 280                                              1
355        435                 315                                              1
400        482                 355                                              1
450        534                 350                                              1
500        593                 360                                              1

➛➜➝➞➟➠➡➜ ➢➢➤➛➥➦➧ ➨➩➫ ➥➭➯➧➲ ➳➢➵➧ ➲➩➫ ➥➭➩➧➸ ➳➢➵

➢➢➤➛➥➦ ➺ ➛➜➝➞➻➼➡➽➾➧＠➨➩➫ ➥➭➯➧➲ ➳➢｡➧＠➲➩➫ ➥➭➩➧➸ ➳➢｡
➢➢➤➛➥➦ ➺ ➛➜➝➞➟➜➚➧＠➨➩➫ ➥➭➯➧➲ ➳➢｡➧＠➲➩➫ ➥➭➩➧➸ ➳➢｡＠
➛➪➝➞➟➼➡➽➾ ➶ ➛➜➝➞➟➟➡➽➾ ➹➽➘➝➵➴➘➜ ➶ ➷➬➮➱✃❐❒

G 8301B PP-RCT

G 8271B PP-RCT

G 8243B PP-RCT    SDR 11           SDR 9
d  -  d1 s        s1 s         s1 l   l1       z         Stp.

125 - 110 –        –   14,0 12,3   100    85    225           1
160 - 110 14,6   10,0 – –   110    93      255           1
160 - 125 14,6   11,4 –  –   113    95      260           1
200 - 160 18,2   14,6 – –   142  117      303           1
250 - 160 22,7   14,6 – –   138  111      339           1
250 - 200 22,7   18,2 – –   140  130  340           1
315 - 250 28,6   22,7 –  –   160  145    400           1
355 - 250 32,2   22,7 –  –   177  150    425           1
355 - 315 32,2   28,6 –  –   177  173    425           1
400 - 315 36,3   28,6 –  –   190  165    460           1
400 - 355 36,3   32,2 –  –   190  185    463           1

ｆ❮❰❮ÏÐÑÒ❮ ÓÔÏ❰ÒÑ ÕÑÖÑÒ× ｣ØÓ-｣ØÓ＠ÙÚ ÛÜÛÝÛÞß àÛ áÞÙâÜãäåÛ ÕØÑ ÓÔÏ❰ÒÑ ÕÑÖÑÒ× ÓÒ❮Ï

ÔæÔç❰ÒèéÑê❮ÑÏÔ 

Fittings für Heizwendel- oder Stumpfschweißung aus PP-RCT
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ëìíîïðñíò óôìîò õö÷ø ìíùìðò úñ ûüýôø þìÿíïúìð＠�✁＠✂íûôô ✄ ☎ïôôýíø óýîðíñ ì✆ìóðû✝＠þôìî✞ò
✟ôìú✠✆ïú✠ðíïî✡ õö÷ ùïð ☛ðì✠ôýïîôì✡ýø＠✟ìÿíï☞ìð ✂íûôô ✄ ☎ïôôýíø＠þ✌í✍ûí✎ú✠✏ýï✑ÿñî✆ý
✟ôìð ✡ì✎☞ýð õö÷ ✏ïð✠ ✎ðýýô ïîôì✒ø＠✓ìîñþìúðñíýí ✂íûôô ✄ ☎ïôôýíø＠þûí þôìî✡ý ì✆ìóðûí✎

✔✕✖✗✘ ✙✚✛✘ ✜ ✔✢✗✘✛ ✙✚✛✗✛ ✜ ✣✤✥✣✦ ✥✣✧★✩✦✪✣✦ ✫✬✧✣✭✮✦✮✯✦ ✤✣ ✤✭ ＠ ＠ ＠ ＠ ＠

✰✱✲✳✴✵✶ ✷✸✲✹✺✻ ✼✼✽✾✿❀

✼✼✽✾✿❀ ❁❂✵✶❃❄❅❆❇❈❉❊❋✹✱ ＠● ＠✼✼❁✾✿❀ ❁ ❍✸✲✹■❇ ✲✱✲✳✴✵✶ ● ✿✵✸✸❇✴ ❏ ❃✵❋✱❇✶ ● ✿❋❇✸✸✵ ✱❇ ❊✶❈✱✲ ● ❑▲▼◆❖ P ◗▲❘◆❙❚ ＠

Fittings for Butt-Welding with Heating Elements or by Electric Fusion PP-RCT  •  Raccords à souder bout à bout ou par électrosoudage
Manguitos para soldadura a espiral de calefacción o saldadura a tope
Фитинги ПП-Р для сварки посредством нагревательной спирали

❯❱❲❳❨❩ ❱❬❭❪❫❩ ❴❴ ❵❬❳ ❛❜❪❱❝ ❲❫❞❲❡❩ ❢❣ ❤❬❭❫❩ ❵❪ ✐❡❬❢❱❩＠ﾁ＠❯❱❲❳✐❢❥ ＠❴❴❝＠❦❱❲✐❤❲✐❪❫❧❪❫✐❡♠❫♥❡ ❞❬❡ ♦❡❲❥❱❪❬❳❱❲❦❪ ＠ﾁ＠＠♣❲❢♥❬❳❦ ❤❱❲❳❦❪ ❴❴❝＠
❫❪❬❳❤❛❫❢❪❵ q❬❡❥ ❤❬❭❫❪ ❦❱❲✐✐ ❲❳❵ ✐❡❪❪❱ ❬❳❱❲r ﾁ＠♣❫❬❵❪✐ ＠❱❬❭❫❪✐ ❴❴ s ♣❫❬❵❲✐ ❢❛❳ ❲❱❞❲ ❵❪ ❲❢❪❫❛ s t✉✈✇①② ③③ ④⑤ ④⑥✈✉⑦✇⑤⑧ ⑨⑩⑤❶✉✈❷❶⑤⑧

d                   D         k        b        c       l           AL
110                   220      180      18        128      18         8

*125(140)          250      210      24        158      18         8

❸ ❹❺❻❼❽❾ ❿❻➀❼➁➂➁❽❺ ➃➂➁❹❺❼❺ ➄ ➅ ➆➇➈

❸ ➉➊❽ ➄❺❻ ➋❿❻➌➁❾ ➍➎❻ ➏➂➁❹❹❺❻ ➄ ➅ ➆➇➈ ➐➐

❸ ➉➎❽ ❿❻➀❼➁➂➂➁❼❿➎❻ ➎➉ ➉➂➁❹➀ ➄❿➁ ➆➇➈ ➐➐

❸ ❹➎❾❽ ❿❻➀❼➁➂➂➁❼❿➎❻ ➄❺➀ ➃➂➁❹❺❼➀ ➄ ➅ ➆➇➈ ➐➐

❸ ➑➒➓ ➔→➣↔➔↕➙ ➛↔➜➝➞➟➠➡ ↕➒↔➜↔➟➝➔➢ ､ ］ＱＴＰ＠ｭｭ

❯❱❲❳❨❩ ❱❬❭❪❫❩ ❴❴ ❵❬❳ ❛❜❪❱ ❢❩➤❡❣❨❬❡❩ ❢❣ ❤❬❭❫❩ ❵❪ ✐❡❬❢❱❩

❯❱❲❳✐❢❥ ❴❴❝＠❦❱❲✐❤❲✐❪❫❧❪❫✐❡♠❫♥❡ ❞❬❡ ♦❡❲❥❱❪❬❳❱❲❦❪ ＠ﾁ＠＠ｂ❲❢♥❬❳❦ ❤❱❲❳❦❪ ❴❴❝＠❫❪❬❳❤❛❫❢❪❵ q❬❡❥ ❤❬❭❫❪ ❦❱❲✐✐ ❲❳❵ ✐❡❪❪❱ ❬❳❱❲r

ｂ❫❬❵❪✐ ❱❬❭❫❪✐ ❴❴ s ♣❫❬❵❲✐ ❢❛❳ ❲❱❞❲ ❵❪ ❲❢❪❫❛ s t✉✈✇①② ③③ ④⑤ ④⑥✈✉⑦✇⑤⑧ ⑨⑩⑤❶✉✈❷❶⑤⑧

➥❵❲➤❡❛❫ ❴❴➦➧➨➩ ❬❳❡❫❲❫❪ ❧❲❳❩＠ﾁ＠ ❴❴➦➧➨➩ ﾖ＠➥❣✐❡❫❬❡❡✐❥❬❱❤❪ ❤➫❫ ❵❪❳ ➭❬❳✐❲❡➯ ❧❛❳ ➥❭✐➤❪❫❫♥❱❲➤➤❪❳

❴❴➦➧➨➩ ➲ ➭➳❥❲❣✐❡ ❥❪❱➤ ❤❛❫ ❡❥❫❛❡❡❱❪ ❧❲❱❧❪ s ➧❪❡❫❲❬❡ ➤❛❣❫ ❫❛❭❬❳❪❡ s ➨❣❪❱❱❛ ❵❪ ❭❫❬❵❲ ➤❲❫❲ ❞❛❳❡❣❫❲ ❞❲❫❬➤❛✐❲

➵④⑨⑤➸⑤➺✈⑥①✉⑦✇⑤① ⑨⑩➻④⑨⑤④⑤➼✉①✇➻① ➽➾➚ ✈ ❷✉➪ ➽④⑥✈➽❶➻ ➶✈⑨⑤⑩✇➾➚ ❶✉✈⑨✈✇⑤➽

NBR = Perbunan N für Trinkwasser zugelassen nach DVGW - DIN 1988  mit KTW -  

Empfehlung und mikrobiologischer Zulassung entspr. DVGW Arbeitsblatt W 270.

G 8791B PP-RCT

G 8792B PP-RCT

620.75.VB

620.75.KL

671.410.01

SDR 11    SDR 9 
d          s             s       h          D1 d4 z          l       Stp.                
160    14,6          –   25 212        175      175      110   1
200    18,2          –     32 268        232      205      127   1
250    22,7          –    35 320        285      235      146   1
315    28,6          –    36 372        337      262      185   1
355    32,2          –    40 430        373      280      182   1
400    36,3          –    45 482        427      315      192   1
450    40,9          –    60 585        514      340      220   1
500    45,4          –    60 585        530      344      234   1

d            D        k         b          c         l           AL
160        285       240       24         178       22         8
200        340       295       24         235       22         8
250        406       350       31         288       22        12
315        460       400       34         338       22        12
355        520       460       39         376       22        16
400        580       515       43         430       26        16
450        675       620       54         517       26        20
500        675       620       54         533       26        20

SDR 6
d             s           h           D1      d4 z          l            Stp.                 

110         18,3       32         158         125      170      100          1
*125         20,8       40         188         155      185      104          1

Ｊ＠ｰ･ｮｴｲｵ＠ｩｮｳｴ➁➂➁❽❺ ➃➂➁❹❺❼❺ ➄ ➅ ➆➇➈

Ｊ＠ｦ￼ｲ＠､･ｮ＠➋❿❻➌➁❾ ➍ｯｮ＠ｋｬ➁❹❹❺❻ ➄ ➅ ➆➇➈ ➐➐

Ｊ＠ｦｯｲ＠ｩｮｳｴ➁➂➂➁❼❿➎❻ ➎➉ ➉ｬ➁❹➀ ➄❿➁ ➆➇➈ ➐➐

Ｊ＠ｰｯｵｲ＠ｩｮｳｴ➁➂➂➁❼❿➎❻ ➄❺➀ ➃ｬ➁❹❺❼➀ ➄ ➅ ➆➇➈ ➐➐

Ｊ＠➑➒➓ ➔→➣↔➔↕➙ ➛↔➜➝➞➟➠➡ ↕➒↔➜↔➟➝➔➢ ､ ］ＱＴＰ＠ｭｭ

d            D        d1
                      S1          S2

125        162       105       5           6
160        218       135       6           8
200        273       168       6           8
250        328       208       6           8
315        378       262       6           8
355 ➹➘ ➴➷➬➮➱✃❐ ❒ ➮❮❰ Ï➱❰Ð➮Ñ➘ ❒ ➷➱ Ð➘Ò❮➘ÓÔ ❒ Ó❮Ð ✃➘➬➮➱✃➘
400 ➹➘ ➴➷➬➮➱✃❐ ❒ ➮❮❰ Ï➱❰Ð➮Ñ➘ ❒ ➷➱ Ð➘Ò❮➘ÓÔ ❒ Ó❮Ð ✃➘➬➮➱✃➘
450 ➹➘ ➴➷➬➮➱✃❐ ❒ ➮❮❰ Ï➱❰Ð➮Ñ➘ ❒ ➷➱ Ð➘Ò❮➘ÓÔ ❒ Ó❮Ð ✃➘➬➮➱✃➘
500 ➹➘ ➴➷➬➮➱✃❐ ❒ ➮❮❰ Ï➱❰Ð➮Ñ➘ ❒ ➷➱ Ð➘Ò❮➘ÓÔ ❒ Ó❮Ð ✃➘➬➮➱✃➘

NBR = Perbunan N approved for potable water according to DVGW - DIN 1988 with KTW recommendation
and microbiological approval acc. to DVGW form W 270. 

NBR = Perbunan N admìs pour l'eau potable selon DVGW - DIN 1988 avec recommendation KTW et 
admission microbiologique selon DVGW page W 270.

ｆÕÖÕ×ØÙÚÕ ÛÜ×ÖÚÙ ÝÙÞÙÚß ｣àÛ-｣àÛ＠áâ ãäãåãæç èã éæáêäëìíã ÝàÙ ÛÜ×ÖÚÙ ÝÙÞÙÚß ÛÚÕ×

ÜîÜïÖÚðñÙòÕÙ×Ü 

Fittings für Heizwendel- oder Stumpfschweißung aus PP-RCT

óôõ ö＠÷øùúûüýü ó＠øþÿø ý�✁✂ýÿ ✄øüÿùû ý✄☎ ✄✆ÿýú✁✝☎✞＠✟ü ✠✆ü✡✆ù☛✁ÿýÿø ✠û ｄ☞✌✍＠-＠ｄ✎ó＠✏✑✒✒✞＠ý�✓ü✔
ùø✠✆☛ýü✔ýùøý ✕✖✍＠✗✁ ý�✁✂û✝ ☛✁✠ù✆ú✁✆✝✆✘✁✠ ✟ü ✠✆ü✡✆ù☛✁ÿýÿø ✠û ｄ☞✌✍＠✔✁ü✍＠✙✚✛
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✜✢✣ ✤✤✥✦✧✤✤✥✦★✜ ✩✪✫✬ ✭✣ ✮✯✰✢✱ ✯✲✱✢✳✯✴✳

✤✤✥✦✥✦✵✧✤✤✥✦★✜✥✦✵ ✶✜ ✥ ✷✱✸✭✹ ✩✪✫ ✺✯✱ ✻✼✰✯✲✽✳✯✾✭✿✢✺ ❀✲✲✢✲✵✢❁✯✲✽✢ ❂✺ ❃❄✵❂✲✵ ✤✤✥✦✥✦✢✽ ❅✳❂✾✾✧✤✤✥✦★✜✥✦✢✽ ❅✳❂✾✾ ﾖ＠✜✢✢

✩✪✫ ❁✯✱✿ ✭✼✰✯✲✽✳✯✭❂✰ ✮✢✺❂✰✢ ✱✿✳✢❂✽ ❂✱ ✢ｸ✯✱ ✜❆ ❇ ✩✪✫ ✦✵✧✤✤✥✦✧✤✤✥✦★✜ ❈ ✜✢ ✾✴✰✽❂❄✰✢ ✼ ✳✴✾✭❂ ✿✢✺❄✳❂

❉❊❋●❍■❏ ✩✪✫ ❑▲▼▲◆❖P▲◗❘❙❚❯❱ ❲◆❳❨P❘◆◆❘❱ P❘❩❬❭❯❱ ◆❪ ❯❨❲❯❖❘

❫❴❵ ❛❛❜❝❞❛❛❜❝❫❡ ❢❣❤✐ ❥❦ ❧♠♥♦❵ ♦♣❵♦q♠❴q ❥❴r♠❥
❛❛❜❝❜❝s❞❛❛❜❝❫❡❜❝s t ✉♠r✈♦♥ ❢❣❤ ✇♠❵ ♦♠r①♦♠❵♠s♦✇ ✈♦s♥♠s♦✇ ②❦③♦rs♦④♠r⑤♦

❛❛❜❝❜❝♦⑤ ⑥q⑦①①❞❛❛❜❝❫❡❜❝♦⑤ ⑥q⑦①① t ⑧♥⑨❴④ ❢❣❤ ❞ ④♠❵⑩ ❴r♦ ①♠⑤♦⑤ ❥❴r♠❥⑦♥ ✇⑦♥♦ ❵⑩q♦⑦⑤ ❫❴❦⑤♦ ❶ ❢❣❤ ❝s❞❛❛❜❝❞❛❛❜❝❫❡ ❷

❫❴⑤❴ ①❴♥⑤⑦⑨♥♦ ❸ q❴①❥⑦ ✇⑦❥⑩❴ ❷ ❹❺❻❺❼ ＹＰﾰ＠❽ ❺❾❿❺❽➀➁➂＠❼❺❿➃➄➅❽❼❺➆ ❿➇➁➈➉❿❺➆ ➁➅➊➋➌❺➆➆

➍➎➏ ➐➐➑➒➓➐➐➑➒➍➔ →➣↔↕ ➙➛ ➜➝➞➟➏ ➝➠➏➟➡➝➎➡ ➢➝ ➢➏➛➤
➐➐➑➒➑➒➥➓➐➐➑➒➍➔➑➒➥ ➦ ➧➝➠➨➟➞ →➣↔ ➩➝➏ ➟➝➠➫➟➝➏➝➥➟➩ ➭➯➞➝➠➲➡➝➫➙➳➟➩ ➵➠➠➟➠➥➟➸➝➠➲➟ ➛➠➲ ➺➙➳➸➟➝➻➫➏➛➏➭➟➠

➐➐➑➒➑➒➟➲ ➼➡➽➫➫➓➐➐➑➒➍➔➑➒➟➲ ➼➡➽➫➫ ﾖ＠➾➞➚➎➸ →➣↔ ➸➝➏➳ ➎➠➟ ➫➝➲➟➲ ➙➯➞➝➠➲➡➝➙➽➞ ＠➜➟➩➽➞➟ ➏➳➡➟➽➲ ➽➠➲ ➸➟➞➲➝➠➥ ➫➏➛➚ ➍➎➛➲➟ ➪ →➣↔ ➒➥➓

➐➐➑➒➓➐➐➑➒➍➔ ➶ ➍➎➲➎ →➣↔ ➫➎➞➲➽➚➞➟ ➯ ➡➎➫➙➽ ➳➟➩➚➡➽＠➹➘➴➷ ＹＰ↔ ＠＠➬➮➴➱✃❐➴➮➮❒❮ ❰Ï➷Ï➮➬❐Ð＠Ñ➮Ò✃❐❒➮➮❒❮ ❐❒ÓÔÕ➴❮ Ï ➱ÑÖ❐➴ ＠
Ò❰❒❐➴×

ØÙÚ ÛÛÜÝÞÛÛÜÝØß àáâã äå æçèéÚ çêÚéëçÙë
ÛÛÜÝÜÝìÞÛÛÜÝØßÜÝì í îçêïéè àáâ ðçÚ éçêñéçÚçìéð òóèçêôëçñäõéð öêêéêìé÷çêôé

ÛÛÜÝÜÝéô øëùññÞÛÛÜÝØßÜÝéô øëùññ í úèûÙ÷ àáâ ＠÷çÚõ Ùêé ñçôéô äóèçêôëçäùè ＠æéðùèé Úõëéùô ü ØÙåôé＠ý àáâ ÝìÞÛÛÜÝÞÛÛÜÝØß

ü ØÙôÙ àáâ ñÙèôùûèé ó ëÙñäù õéðûëù þ àáâ ＠ ＠ ＠ ＠

ｆÿ�ÿ✁✂✄☎ÿ ｦÿ✆✝�✞�✝ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги

G 8090g PP-R

G 8090gB PP-RCT

G 8091g PP-R

G 8091gB PP-RCT

G 8092gPP-R

G 8092gB PP-RCT

G 8130g PP-R

G 8130gB PP-RCT

 d - Rp      D          l            l1           z            z1           SW         Stp.
 16 - ½              23         25         32         12         18         36          10
 20 - ½      29         28         34         14         20         36          10
 20 - ¾              34         32         40         18         25         44          10
 25 - ½      34         32         36         14         24         36          10
 25 - ¾              34         32         40         16         25         44          10
 32 - ¾      43         38         45         20         30         44          10
 32 - 1       43         38         48         20         30         51          10

 d - Rp                   l            l1           z            z1           SW         Stp.
 20 - ½                          34         34         19         18         36          10

 d - R         D          l            l1           z            z1           SW         Stp.
 16 - ½              23         25         32         12         47         36          10
 20 - ½      29         28         34         14         49         36          10
 20 - ¾              34         32         40         18         56         44          10
 25 - ½      34         32         36         16         53         36          10
 25 - ¾              34         32         40         16         56         44          10
 32 - ¾      43         38         45         20         61         44          10
 32 - 1       43         38         48         20         66         51          10

 d - Rp      D          l            l1           z            z1           SW         Stp.
 16 - ½              23         25         32         12         18         36          10
 20 - ½      29         28         34         14         20         36          10
 20 - ¾              29         28         35         14         20         44          10
 25 - ½      34         32         38         16         24         36          10
 25 - ¾              34         32         40         16         25         44          10
 32 - ¾      43         38         45         20         30         44          10
 32 - 1       43         38         48         20         30         51          10
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✟✠✡☛ ☞☞✌✍✎☞☞✌✍✏✑ ✒✠ ✡✓✔✕✖ ✕✗✖✕✘✓✙✘ ✒✙✚✓✒
☞☞✌✍✌✍✛✎☞☞✌✍✏✑✌✍✛

✜✢✕✘✛✣✚✛✤✌✥✕✦✓✚✧✕✌★✓✩✩✕✔ ✪✓✖ ✫✕✛✔✓✛✕✪

✬✠✭✕✚✛✕✦✓✚✧✕ ☞☞✌✍✌✍✕✧ ✮✘✣✤✤✎☞☞✌✍✏✑✌✍✕✧ ✮✘✣✤✤

✬✧✣✩✖✙✘ ✤✙✒✫✕✖ ✦✓✖✯ ✒✙✚✓✒✣✔ ✪✣✔✕ ✖✯✘✕✣✧

✟✣✚✒✯✙✚ ✧✰✣✧✣✩✖✣✖✓✙✚ ✍✛✎☞☞✌✍✎☞☞✌✍✏✑

✱✚✔✣✒✕ ✤✙✔✧✣✢✔✕ ✲ ✘✙✤✒✣ ✪✣✒✯✙

✳✴✵✴✶

✷✸✹✺ ✻✻✼✽✾✻✻✼✽✿❀❁ ❂✸ ✹❃❄❅❆ ❃❇❆❅❈❃❉❈
✻✻✼✽✼✽❊✾✻✻✼✽✿❀✼✽❊

❋●❅❈❊❍❇❊■✼❏❅❑❃❇▲❅▼✸✹✹❅ ▼❃❆ ◆❖❄❃❇▲❈❃■❂P❅▼

◗❇❇❅❇❊❅❑❃❇▲❅ ✻✻✼✽✼✽❅▲ ❘❈❍■■✾✻✻✼✽✿❀✼✽❅▲ ❘❈❍■■

❙▲❍❚❆❉❈ ■❉❂❯❅❆ ❑❃❆P ❂❖❄❃❇▲❈❃❂❍❄ ✹❅▼❍❄❅

❆P❈❅❍▲ ✷❍❇❂P❉❇ ▲❱❍▲❍❚❆❍❆❃❉❇ ✽❊✾✻✻✼✽✾✻✻✼

✽✿❀ ❲❇❄❍❂❅ ■❉❄▲❍●❄❅ ❖ ❈❉■❂❍ P❅▼●❈❍

❳❨❩❨❬❭❪❫❴❵ ❩❨❛❜❝❭❞❴❵ ❫❡❢❢❨❣❜ ❤✐❥❦❧

ｔ♠♥ ♦♦♣qr♦♦♣qst ✉✈✇① ②♥ ③④⑤♠⑥ ♠⑦⑥♠⑧④⑨⑧ ②⑨⑩④②
♦♦♣q♣q❶r♦♦♣qst♣q❶ ❷ｔ♣❸⑥❹②❺ ✉✈✇ ❻④⑥ ❺♠❶⑤④❶♠❻ ❼ｵ❽♠⑩❶♠ｷ④⑩❾♠ ❿❻❼➀❶❿⑩❶
♦♦♣q♣q♠❾ ➁⑧❿➂➂r♦♦♣qst♣q♠❾ ➁⑧❿➂➂ ❷ｔ♠♠ ✉✈✇ ➃④⑥➄ ②⑨⑩④②❿⑤ ❻❿⑤♠ ⑥➄⑧♠❿❾ ❿⑥ ♠⑦④⑥ ｔ➅ ➆ ✉✈✇ q❶r♦♦♣q ➇ t♠ ➂⑨⑤❾❿➀⑤♠ ➈ ⑧⑨➂②❿
❻❿②➄⑨ ➇ ➉➊➋➌➍➎➏ ✉✈✇

G 8243g PP-R

G 8243gB PP-RCT

G 8270g PP-R

G 8270gB PP-RCT

d - R        D          l            l1           z            z1           SW         Stp.
 16 - ½              23         25         32         12         47         36          10
 20 - ½      29         28         34         14         49         36          10
 20 - ¾              29         28         35         14         50         44          10
 25 - ½      34         32         38         16         53         36          10
 25 - ¾              34         32         40         16         55         44          10
 32 - ¾      43         38         45         20         60         44          5
 32 - 1       43         38         48         20         66         51          10

d - R       D          D1          l            z              SW          Stp.
16 - ½   35 24         53         40            36          10
20 - ½   35 29         55         40            36          10
20 - ¾   43 34         58         42            44          10
25 - ½   35 34         56         40            36          10
25 - ¾   43 34         58         42            44          10
32 - ¾   43 43         58         42            44          10
32 - 1    50 43         66         48            51          10
40 - 1  62 55         71        51            62          10
40 - 1¼  62 52         74         53            63          10
50 - 1¼  69 64         77         54            70          10
50 - 1½ 69 64         77         54            70          10
63 - 2    84 79         92         65            85          5
75 - 2½ 112 99         112         82          115          5
90 - 3    134 120         143       111          135          2

110 - 4    169 148         161       124          170          2
125 - 5    206 168         170       130          208          1

d - Rp    D         D1          l              z              SW          Stp.
16 - ½   35 24 38 11 36          10
20 - ½   35 29 40 11 36          10
20 - ¾   43 34 42 11 44          10
25 - ½   35 34 41 11 36          10
25 - ¾   43 34 42 11 44          10
32 - ¾   43 43 44 11 44          10
32 - 1          50 43 48 12 51          10
40 - 1          62 55 54 14 63          10
40 - 1 ¼ 62 55 54 13 63          10
50 - 1 ¼     69 64 57 12 70          10
50 - 1 ½ 69 64 57 14 70          10
63 - 2    84 79 68 19 85          5
75 - 2 ½ 112 99 82 22 115          5
90 - 3    134 120 108 39 135          2

110 - 4    169 148 121 42 170          2
125 - 5    206 168 125 41 208          1

ｆ➐➑➐➒➓➔→➐ ｦ➐➣↔➑↕➑↔ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги

G 8133g PP-R

G 8133gB PP-RCT
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➼➞➨➽➤➵➾➟➡➝➟ ➺➚➠ ➪➛➾➻➶➞➨➽➞➨➤➵➾➻➸➤➤ ➯➩➲➭➭➦➯➭➭➦➯➙➳

➹➠➞➵➘➟➜ ➠➟➽ ➝➠➞➤➤➲➭➭➦➯➲➭➭➦➯➙➳ ➺➛➠ ➾➛➻➻➛➶ ➶➞➻➻

➴➫➫➻➡➷➸➟ ➯➩➲➭➭➦➯➲➭➭➦➯➙➳ ➫➛➸➠ ➫➞➠➛➡ ➵➠➟➸➬ ➮ ➱➡➤➵➛ ➽➟ ➫➞➠➟➽ ➫➞➠➞ ➟➨➻➞➵➟ ➽➟ ➫➞➠➟➽ ➾➸➟➵➞ ✃❐❒❮❰ÏÏ❐Ð Ñ❐ÒÓ❐ ÔÕÐ

Ö×Ô❒×❰ÔØÏ❰ÏØÐ Ù ❒❮❰Ï❰

ÚÛÜ ÝÞÜßàáß ââãäåââãäÚæç èé êáëßÜ áìÜßàáÛà
íÞìîïèðßáÝß äñåââãäåââãäÚæ òáÜ óôëáìîàáïèðßò õßöáìîß

÷àÞèøßÜ àßî ÝàÞïïåââãäåââãäÚæ êÛà òÛéìÜáìñ öÞëë öáÜð èôëáìîàáèÞë êßòÞëß ÜðàßÞî ù úûûëáüéß＠äñåââãäåââãäÚæ ûÛéà

òÛìÜÞñß ïéà èàýûá ù ÚÛîÛ＠ïÛëîÞÝëß ô àÛïèÞ ðßòÝàÞ èÛì ïéþßèèáÛì Þ ëÞ ûÞàßî ù ÿ☎�✁✂✄✄☎✆ ✝☎✞✟☎

R
p

ÚÛÜ ââãäåââãäÚæ ✠✡☛ç èé êáëßÜ ß☞ÜßàáÛàç ûßìÜàé áìïÜÞëÞàß ✌ì ïûÞ✍áá ëáÝßàßç èé Üàßèßàß
íｩìøßë ✠✡☛ äñåââãäåââãäÚæ ê✎à ✏ÛðëöÞìîÞìïèðëéïïç＠òáÜ ｉììßìñßöáìîß ù ✑ëÝÛö＠✠✡☛ àßî ÝàÞïïåââãä åââãäÚæ êÛà ðÛëëÛö öÞëë
ｩìïÜÞëëÞÜáÛì öáÜð êßòÞëß ÜðàßÞî ÚÛéîß ✒ ✠✡☛ äñåââãäåââãäÚæ ûÛéà ûÞàÛá èàßé☞ ù ÚÛîÛ ✠✡☛ ù ✓✔✕✖ ✠✡☛

✗✘✙✚✛ ✜✙ ✢✣✙✤✙✣✙ ✗✗✥✦✧✗✗✥✦★✩ ✤✪ ✫✘✬✙✢✭ ✮✙✯✢✣✪ ✘✯✚✢✰✬✰✣✙ ✱✯ ✚✮✰✲✘✘ ✬✘✳✙✣✙

✴✳✙✣✵✰✯✵✚✥✶✙✷✘✯✜✙✥✸✘✮✮✙✬ ✦✵✧✗✗✥✦✧✗✗✥✦★✩ ✫✹✣ ✺✻✼✬✷✰✯✜✰✯✚✤✼✬✪✚✚✭＠✽✘✢ ✾✯✯✙✯✵✙✷✘✯✜✙

✿✣✰✤❀✙✢ ✣✙✜ ✳✣✰✚✚✧✗✗✥✦✧✗✗✥✦★✩ ✫✻✣ ✼✻✬✬✻✷ ✷✰✬✬ ✘✯✚✢✰✬✬✰✢✘✻✯ ✷✘✢✼ ✫✙✽✰✬✙ ✢✼✣✙✰✜

❁✮✮✬✘❂✪✙ ✦✵✧✗✗✥✦✧✗✗✥✦★✩ ✮✻✪✣ ✮✰✣✻✘ ✤✣✙✪❃ ❄ ❅✯✬✰✤✙ ✚✻✬✜✰✳✬✙ ❆ ✣✻✚✤✰ ✼✙✽✳✣✰❄❇❈❉❈❊❋●❍■ ❉❈❏❑▲❍▼❍■ ●◆❖❖❈P❑

G 8093g PP-R
G 8093gB PP-RCT
G 8095g PP-R
G 8095gB PP-RCT

G 8472g PP-R
G 8472gB PP-RCT

G 8473g PP-R

G 8244g – length of thread 30 mm                   

d - Rp - G    D         D1      l           z             SW      Stp.
16 - ½ - ¾    43       29     70        42          44       10
20 - ½  - ¾    43       29     70        40,5       44       10

G 8245g – length of thread 19 mm                   

d - Rp - G    D         D1        l           z             SW        Stp.
16 - ½  - ¾    43       29       59        31          44         10
20 - ½  - ¾   43       29       59        29,5       44         10
◗❘❙❚❯❱❲❳ ❨❲ ❩❙❳ ❨❬❭◗❪❙❳ ◗❙❫❳❘❲ ❨❬❫❳❘❯ ❪❴ ❵❛❪❙❳❴❘❙

komplett mit  Kontersatz • complete with counter set
complete avec set de contre • completo con juego de contratuercas 

G 8093g – lungime filet/length of thread 30 mm
d - Rp - G   D        L        L1 z     z1        SW      Stp.
16 - ½  - ¾  29       65      35      15     50       44       10
20 - ½  - ¾ 29       65      35      13,5  50       44       10

G 8095g – lungime filet/length of thread 19 mm. ➟➬➫❜

➫➟➨➜➠➸ ➡➨➜➠➞➠➟ ❝➞➤ ➞➫❞ ➜➛➞➻➟➜❞➲➟❜➩❜＠➺➛➠ ➜➛➡➻➟➜ ➜➞➨➘ ➡➨ ＠＠  
d - Rp - G      D         L        L1  z       z1        SW        Stp.
16 - ½  - ¾    29       54      35       15       39       44         
20 - ½  - ¾   29       54      35       13,5    39       44         10
◗❘❙❚❯❱❲❳ ❨❲ ❩❙❳ ❨❬❭◗❪❙❳ ◗❙❫❳❘❲ ❨❬❫❳❘❯ ❪❴ ❵❛❪❙❳❴❘❙

komplett mit  Kontersatz • complete with counter set
complete avec set de contre • completo con juego de contratuercas 

d - Rp    D       D1   
             L        L1                h         t*        z        z1      Stp.

16 - ½    35      29      35      27      15       40       21      14     10
20 - ½    35      29      35      27      15       40       21      11     10
25 - ½    35      34      37      30      17       40       23      14     10
25 - ¾    43      43      43      35      22       50       28      19     10
32 - ¾    43      43      43      35      22       50       28      17     10
❡❢ ❣ ❤✐❥❡❦❧♠❦ ❤✐❧❡♥♦ ♣qr♥✐s♦ ❤♦ t♥✐❧❤♦♥♦

❡❢ ❣ ✉✈❥❡❦❧❤ ❤♦♥ ✇♦①♦❥❡✐♣r❧♣❥s②③④♦♥ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠
❡❢ ❣ ⑤✐❥❡❦❧③♦ ⑥① ⑦⑥r❧❡✐❧♣ ④⑥s♦❥

❡❢ ❣ ⑤✐❥❡❦❧③♦ ❤♦ ❡♥⑥r❥ ❤♦ ⑦⑥❧❡❦♣♦ ＠

d - Rp    D       D1   
             z                      L        L1        t*        h                Stp.

16 - ½    35      29      21      35      11       59       5                10
20 - ½    35      29      21      35      11       59       5                10
25 - ½    35      34      23      37      13       59       5                10

❡❢ ❣ ❤✐❥❡❦❧♠❦ ❤✐❧❡♥♦ ♣qr♥✐s♦ ❤♦ t♥✐❧❤♦♥♦

❡❢ ❣ ✉✈❥❡❦❧❤ ❤♦♥ ✇♦①♦❥❡✐♣r❧♣❥s②③④♦♥ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠
❡❢ ❣ ⑤✐❥❡❦❧③♦ ⑥① ⑦⑥r❧❡✐❧♣ ④⑥s♦❥

❡❢ ❣ ⑤✐❥❡❦❧③♦ ❤♦ ❡♥⑥r❥ ❤♦ ⑦⑥❧❡❦♣♦ ＠

ｆ⑧⑨⑧⑩❶❷❸⑧ ｦ⑧❹❺⑨❻⑨❺ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги

G 8244g PP-R
G 8244gB PP-RCT
G 8245g PP-R
G 8245gB PP-RCT
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❼❽❾❿➀➁➂❾❿ ➃❿➄➅➆➇➃❿➄➅➆ ➈➂ ❽➉➄❾➊❿➋ ➌➌➇➍➎➌➌➇➍❼➏
➌➌➇➍➎➌➌➇➍❼➏ ➐➑❿➒➓➈➔➒➄➂→➂❾➣ ↔➉➄➈➔ ➊➁➈➔↕❿❾➊
➌➌➇➍➎➌➌➇➍❼➏ ➐ ➙❾➁❽❾ ↔➉➄↕ ➓❿➄➉➁❾➣
➙❾➁❽❾
➙❾➁❽❾ ➛ ➌➁❿➋➄➓
➜➝➞➟➠➡➠➢ ➤➠➢➥➝➞➢➞➝➢ ➤ ➦➧➠➤➨➝➩ ➫➦➧➠➟➞➢➞➝➢➩

➭➂→➄❾➓➄➯→➉➂ →➄↕❿➒➁❿ ➲ ➌➌➇➍➎➌➌➇➍❼➏

➌➌➇➍➎ ➌➌➇➍❼➏ ➐ ➳❽❾↕➄➣❿➣➒➂➵➵❿ ➸ ➌➌➇➍➎➌➌➇➍❼➏ ➐ ➭➂→➄➓➓❿➯→➉➺

➭❽➂➓➇➣➒❽➂➵❿ ➸ ➙❾➁➊➄➊ ➊❿ ➯❽❾↕➄➻❿ ➸ ➼➠➞➟➽➾➞➽➚ ➪➶➫➦➦➽

ｓ➂→➄❾➓➄➯→➉➂ →➄↕❿➒➁❿ ➲➲ ➌➌➇➍➎➌➌➇➍❼➏

➌➌➇➍➎➌➌➇➍❼➏ ➐ ➳❽❾↕➄➣❿➣➒➂➵➵❿ ➸ ➌➌➇➍➎➌➌➇➍❼➏ ➐ ➭➂→➄➓➓❿➯→➉ｹ
ｓ❽➂➓➇➣➒❽➂➵❿ ➸ ➙❾➁➊➄➊ ➊❿ ➯❽❾↕➄➻❿ ➸ ➼➠➞➟➽➾➞➽➚ ➪➶➫➦➦➽

➹➘➴ ➷➬➴➮➱✃➮ ❐❐❒❮❰❐❐❒❮➹Ï ➮ÐÑ➮Ò➴➱✃ÑÓ Ô✃Õ➮➴ ✃Ò➴➮➱✃➘➱
Ö×➱ÑØÙ➬ÒÙÚ❒Û➬ÒÜÚÑØ➮✃➷➮ ❮Ù❰❐❐❒❮❰❐❐❒❮➹Ï

Ý➱➬ÑÞ➮➴ ｒ➮Ü Ý➱➬ÚÚ❰❐❐❒❮❰❐❐❒❮➹Ï Ô➘➱ ß➬ÕÕ à➘×Ò➴✃ÒÙ á âããÕ✃ä×➮ ❮Ù❰❐❐❒❮❰❐❐❒❮➹Ï ã➘×➱ à➘Ò➴➬Ù➮ Ú×➱ Ñ➱åã✃ ➹➘Ü➘ Ú➘ÕÜ➬➷Õ➮ æ

➱➘ÚÑ➬ Ø➮à➷➱➬ Ñ➘Ò Ú×ç➮ÑÑ✃➘Ò ➬ Õ➬ ã➬➱➮Ü＠á＠èéêëìíî ìíïðñììíî òíëóí

G 8492g PP-R

G 8494g PP-R

G 8330 PP-R
G 8330B PP-RCT

d - Rp   D     D1   
                      L                       t*        z             

20 - ½    30    39         58              62       29           

ôõ ö ÷øùôúûüú ÷øûôýþ ÿ�✁ýø✂þ ÷þ ✄ýøû÷þýþ

ôõ ö ☎✆ùôúû÷ ÷þý ✝þ✞þùôøÿ✁ûÿù✂✟✠✡þý ＠＠＠＠＠＠＠＠＠＠＠＠＠＠
ôõ ö ☛øùôúû✠þ ☞✞ ✌☞✁ûôøûÿ ✡☞✂þù

ôõ ö ☛øùôúû✠þ ÷þ ôý☞✁ù ÷þ ✌☞ûôúÿþ ＠

d - Rp   L     L1   
                      L2 

                 L3   
              t                     

20 - ½    211   43                   136     37    14,5        

d - Rp   L     L1   
                      L2 

                 L3   
              L4 

            L5 t     l
20 - ½    250   160        45      45     90    135  14,5    50

d           L     z      SW     
SW1                                           
16          111  83  36    30                                             
20          116  86  44    37                                             
25          119  83  44    37                                             
32          134  96  51    46                                             
40          152    110  63    52                                             
50          163    115  70    59                                             
63          187    131  85    74                                             
75          220    160    115    90                                             
90          290    224    135  109                                            

ｆ✍✎✍✏✑✒✓✍ ｦ✍✔✕✎✖✎✕ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги

G 8490g PP-R
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✗✘✙✚ ✛✛✜✢✣✛✛✜✢✤✥ ✦✘ ✙✧★✩✪ ✩✫✪✩✬✧✭✬ ✮✩✯✪✬✘ ✰✘✙✱
✦✘ ✭★✱✯✲✩✳ ✲✘✴★✘ ✵✶✶✷
✛✛✜✢✣✛✛✜✢✤✥ ﾖ＠ｅ✧✯✸✦✹✬✱✘✴✪✩✧★ ✙✺✬ ✻✩✬✸✦✹✬✱✘✴✘✯✼
✵✶✶✷
✛✛✜✢✣✛✛✜✢✤✥ ✽ ✾✦✬✩✿ ✮✱✬✪ ✙✭✬ ✘✯✧✭✯ ✵✶✶✷

✛✧❀✦✩ ✙✧★✩✪❀✩ ﾁ＠ｅ✯✪✬✭✯❁✘✩ ✬✭✸✦✱✲✭
❂❃❄❃❅❆❇❈ ❅❃❉❇❊❋ ❅❊❈ ●❍❍■

✗✘✙✚ ✛✛✜✢✣✛✛✜✢✤✥ ✦✘ ✭★✱✯✲✩✳❏ ✙✧★✩✪ ✧✯✪✩✬✧✭✬
✛✛✜✢✣✛✛✜✢✤✥ ﾖ＠❑✯✸✦✹★✘✸✸▲✩✬✸✦✹✬✱✘✴✘✯✼✰✧✪ ▼✧✦✹✪✘✯✼❏＠✙✺✬ ❑✬✰✱✪✘✬✩✯ ✘✯✲◆✱✸✸✩✬✳❖✹★✩✬
✛✛✜✢✣✛✛✜✢✤✥ ﾖ＠P✯✧✭✯ ✿✧✪✹ ✼✱✸◗✩✪ ✙✭✬ ✱✬✰✱✪✘✬✩✸ ✱✯✲ ✿✱✪✩✬ ✰✩✪✩✬✸
P✯✧✭✯ ✮✭✘✬ ✬✭✴✧✯✩✪✪✩✬✧✩✸ ✩✪ ✦✭✰✮✪✩✘✬✸ ✲❘✩✱✘
ｅ✯★✱✦✩ ✬✩✲✘✦✪✭✬ ✲✩✸✰✭✯✪✱✴★✩ ✬✭✸✦✱ ✹✩✰✴✬✱
❙❃❚❋❯❱❲❱❃ ❳❱❃❅❨❆❃❨❃ ❅❊❈ ❩❱❅❬❊❭❪❃❆❨❈ ❇❄❫❇ ＠ ＠ ＠ ＠❩❄❱❬❊❇❅❬

❴❵❛❜❵ ❝❝❞❡❢❝❝❞❡❣❤ ✐❥ ❦❥❧♠ ♥♠❵♦♣❥ q❥r❥♣s t✉ ✐✉♥♠♦♠✈ ✇✉♣❵❛♦❥♣s ♣❜♦❥❵rs ①❝②③✈ ④⑤⑥❣✈ ⑦⑤ ⑧✉♣

❣❜❦♥❜❵♠❵♦♠⑨ ⑧❥✐⑩s✈ ❛❵♠t ❶❵⑩❥♣❥⑧✉♣♠✈ ❦❥❧s ❥❵❛❜❵ ✐❥ ❛❵q♠♣❷❛♠ r♠ ❧❛⑧♣s r♠ q♦❛✐ts✈ ✇✉♣❵❛♦❥♣s ♣❜♦❥❵rs❝❝❞❡❢❝❝❞❡❣❤ ﾖ＠
❸❵q✐❹t❥qq❺♠♣q✐❹♣✉❥⑧❥❵✇ ❦❛♦ ⑧♠❛rq♠❛♦❛✇♠♣ ❻✐❹❼♠❛❽❦❥❧❧♠✈＠❡❥❵rr❛✐❹♦♣❛❵✇ ①❝②③✈＠④⑤⑥❣✈＠⑦⑤ ⑧✉♣ ①❛❵❾♠t♦♠❛t♠⑨＠①❛❵t♠✇♦♠❛t✈＠
①❛❵q✐❹♣✉❥⑧♦♠❛t✈＠❿⑧♠♣❼❥♣❧❦❥♦♦♠♣ ✇t✉q❧✉q♠♣❺♠♣q♦➀♣➁♦✈＠❡❥❵rr❛✐❹♦♣❛❵✇
❝❝❞❡❢❝❝❞❡❣❤ ➂ ❴❵❛❜❵ ❼❛♦❹ ❼♠tr❛❵✇ q❜✐➁♠♦ ✉♦ ⑧❜♦❹ ♠❵rq✈＠♣❜❥❵r ✇✉q➁♠♦ ①❝②③✈＠④⑤⑥❣✈＠⑦⑤ ⑧✉♣ ❣❜❦♥❜❵♠❵♦
♥✉♣♦q⑨＠➃❵q♠♣♦✈＠q✐♣♠❼＠♥✉♣♦✈＠❥❵❛❜❵ ❵❥♦ ♣♠❛❵❧❜♣✐♠r ❼❛♦❹ ❧❛⑧♣♠ ✇t✉qq✈＠♣❜❥❵r ✇✉q➁♠♦
③✉❵✐❹❜❵ ❥❵❛❜❵ ✉❺♠✐ ❦✉❵✐❹❜❵ r♠q r♠❥➄ ✐➅♦➆q✈＠ｪ❜❛❵♦ ♦❜♣❛➇❥♠ ｃ❜❦♥❜q❛♦♠q⑨＠❝❛➈✐♠ ❧❜tt♠✈＠♥❛➈✐♠
❧❛t♠♦➆✈＠➆✐♣❜❵
①❵t✉✐♠ ➉ ＠ ＠

G 8332 PP-R
G 8332B PP-RCT

G 8333 PP-R
G 8333B PP-RCT

d            DN          G       L       l       l1        z        D       
 20          15           1        44,0    17,5    26       15       46
 25          20           1¼     47,5    19,0    28       15       56
 32          25           1½     51,5    21,0    30       15       66
 40          32           2        58,0    23,5    34       17       79
 50          40           2¼     66,0    26,5    39       19       87
 63          50           2¾     78,5    30,5    47       23     107

                Nut

d           thread           D1                  ~ L      L1        SW      SW1                
16          G ¾ 29 64 44 36 30              
20         G ¾ 29 66 44 36 30                
20          G 1 29 68 44 44 37                
25          G ¾ 34 67 44 36 30     
25          G 1 34 72 47 44 37                
32          G 1 43 80 53 44 37                
32          G 1¼ 43 80 53 51 46                
40          G 1¼ 55 86 56 63 46                
40          G 1½ 52 90 58 63 52                
50          G 1¾ 64 98 61 70 59                
63         G 23/8 79 114 71 85 74                
75          G 2¾ 99 131 86 113 90                
90          G 3½ 120 172 118 135 109

d  - G             L   z SW                                      
16 -   ¾            50   37   36                                            
20 -   ¾           50   34   36                                            
20 - 1               53   38   44                                            
25 -   ¾           51   35   36                                            
25 - 1               54   38   44                                            
32 - 1¼            62   43   51                                            
40 - 1½            72   51   63                                            
50 - 1¾            77   53   70                                            
63 - 23/8           88   60   85                                            
75 - 2¾             104   74     
115                                            
90 - 3½             137     104     
135                                            

ｆ➊➋➊➌➍➎➏➊ ｦ➊➐➑➋➒➋➑ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги

G 8330A PP-R
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➓➔→➣ ↔↔↕➙➛↔↔↕➙➜➝ ➞➔ ➟➠➡➢➤➥➦ ➤➔➧➠➔➨ →➩➠➥➫ ➩➢➫➥➭➩➟➭
➙➟➯➭➲➥➭➳➞➯➭➡➔➧➔➢➵ ↔↔↕➙➛↔↔↕➙➜➝➛➓➳➛➙➵➨＠→➠➡➞➯ ➤➩➞➯➫➥➢➤➨＠➸➢➳➞➯➠➔➳➳ →➺➭ ➓➥➫➡➠➠➵➥➻➩➢➤➥➨＠➼➢➢➥➢➵➥➻➩➢➤➥
➽➢➩➟➢ ↔↔↕➙➛↔↔↕➙➜➝➛➭➥➤ ➧➭➡➳➳➨＠→➠➡➫ ➳➥➡➠➩➢➵ ➞➟➢➢➥➞➫➩➟➢ →➟➭ ➾➥➫➡➠ ➫➯➭➥➡➤➨＠→➥➾➡➠➥ ➫➯➭➥➡➤
➓➡➢➞➯➟➢ ➔➢➩➟➢ ↔↔↕➙➛↔↔↕➙➜➝➛➙➵

➓➡➞➯➟➢ ➤➥ ➔➢➩➚➢ ↔↔↕➙➛↔↔↕➙➜➝➛➪➡➫➚➢➛➶➭➟➢➞➥ ➹➘➴➘➷➬➮➱✃❐ ❒ ❮➱❰Ï➴➘➱➱➘Ð ➴➘ÑÒÓ➬Ð

ÔÕÖ× ØØÙÚÛØØÙÚÜÝ ÞÕ ßàáâãäå ãÕæàÕç Öèàäé äêéäëèßë
Úßìëí･ëîÞìë｡ÕæÕâï ØØÙÚÛØØÙÚÜÝÔîÛÚïç＠ｦàáÞì ､ｩÞìé･âãç＠ðâîÞìàÕîî ｦñë Ôäé｡ààïäòèâãäç＠ðÕóäâïäòèâãä
ôâèßâ ØØÙÚÛØØÙÚÜÝÛæë｡îîÛë･､＠｢ë｡îîç＠ｦàáé îäáàèâï ÞßââäÞéèßâ ｦßë õäé｡à éìë･｡､ç＠õáàä éìë･｡､
ÔáâÞｨßâ Õâèßâ ØØÙÚÛØØÙÚÜÝÛÚï ÚáÞßë ãä äâàáÞä ãäîõßâé｡｢àä õáÞｨß ö÷ø÷ù ＠ ＠úûøüýúþÿ ø÷☎�✁þÿ

G 8332g PP-R
G 8332gB PP-RCT

G 8333g PP-R
G 8333gB PP-RCT

                Nut

d - Rp     thread           D1                  ~ L      L1        SW      SW1     
SW2     
16 - ½  G ¾      29    85     58       36       30       27       
20 - ½  G ¾      29    85     56       36       30       27       
20 - ¾ G 1       29    93     62       44       37       34       
25 - ½ G ¾      34    87     57       36       30       27       
25 - ¾ G 1       34    95     62       44       37       34       
32 - ¾ G 1       43    97     62       44       37       34       
32 - 1   G 1¼    43      103     67       51       46       44       
40 - 1¼ G 1½    52      115     77       63       52       50       
50 - 1½ G 1¾    64      126     85       70       59       55       
63 - 2   G 23/8    79      142     91       85       74       70       
75 - 2½ G 2¾    99      169   112    113      90       90       

                Nut 

d - R     thread           D1               ~ L       L1        SW      
SW1                
16 - ½  G ¾      29      79      66       36       30                 
20 - ½  G ¾      29      79       65       36       30                 
20 - ¾ G 1       29      86       72       44       37                 
25 - ½ G ¾      34      81       65       36       30                 
25 - ¾ G 1       34      88       72       44       37                 
32 - ¾ G 1       43      81       63       44       37                 
32 - 1  G 1¼    43      98       80       51       46                 
40 - 1¼ G 1½    52    113      92       63       52                 
50 - 1½ G 1¾    64    119      96       70       59                 
63 - 2   G 23/8    79    137     109      85       74                 
75 - 2½ G 2¾    99    175     145     113     90                 

ｆ✂✄✂✆✝✞✟✂ ｦ✂✠✡✄☛✄✡ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги



24 www.baenninger.de

☞✌✍✎✌ ✏✏✑✒✓✏✏✑✒✔✕ ✖✍✌ ✎✗✘✙ ✍✌✎✚✍✖✛✜✍✙✢ ✖✍✣✤✎✌✍✜✍✙ ✖✎✛✥ ✙✛ ✣✘✦✢ ✧★ ✩★✪✫ ✣★✖★✥✫ ✬✍ ✪✍✙✘✦ ✍✌✦✘✥✍✎✥✢ ✭✛✥✌✍✦★✥✫ ✮✏✯✰✢ ✧✎✌✘✧✦✎✥
✤✘✌✦✥★ ✪✍✙✘✦✘ ✩✘✦✛✙✍✧✘
✒✎✱✥✲✘✥✣✧✱✥✛★✜★✌✭ ✏✏✑✒✓✏✏✑✒✔✕✓✳✴✵✢＠✌★✥ ✶✎✩✤✙✘✦✦ ✙✍✘✪✘✥✜✛✥ ✩✍✦ ✷✧✱✸✘✍✹✩★✪✪✘ ★✌✖ ✺✻✙✼＠✽✌✌✘✌✭✘✸✍✌✖✘✢＠✾✙✛✧✱✖✍✧✱✦★✌✭
✮✏✯✰✿ ✵✌✣✧✱✙★✣✣ ✪❀✥ ✰✘✦✛✙✙✭✘✸✍✌✖✘
☞✌✍✎✌ ✏✏✑✒✓✏✏✑✒✔✕✓✣✦✛✍✌✙✘✣✣ ✣✦✘✘✙✢＠✛✲✛✍✙✛✜✙✘ ✎✌✙✻ ✛✣ ✧✎✩✤✙✘✦✘ ✣✘✦✢＠✸✍✦✱ ✸✘✙✖✍✌✭ ✣✎✧✶✘✦ ✛✌✖ ✧✻✙✍✌✖✥✍✧✛✙ ✪✘✩✛✙✘ ✦✱✥✘✛✖✢＠✪✙✛✦
✭✛✣✶✘✦＠✮✏✯✰✢＠✧✎✌✌✘✧✦✍✎✌ ✪✎✥ ✩✘✦✛✙ ✦✱✥✘✛✖
✰✛✌✧✱✎✌ ★✌✍✎✌ ✏✏✑✒✓✏✏✑✒✔✕✓✳✴✵ ❁ ☞✌✍❂✌ ✥✎✣✧✛✖✛ ✖✘ ✦★✜✎✣ ✏✏✑✒✓✏✏✑✒✔✕✓✳✴✵ ❃ ＠ ✏✏✑✒✓✏✏✑✒✔✕✓✳✴✵

20° ❄/1Ｌ0 ❅P❆

❇❈❉❊❈ ❋❋●❍■❋❋●❍❏❑ ▲❉❈ ❊▼◆❖ ❉❈❊P❉▲◗❘❉❖❙ ▲❉❚❯❊❈❉❘❉❖ ▲❊◗❱ ❖◗ ❚◆❲❙ ❳❨ ❩❨❬❭ ❚❨▲❨❱❭ ❪❉ ❬❉❖◆❲ ◆P❲◆❱❉❊❱ ❳❊❈❉❳❙ ❫◗❱❈❉❲❨❱❭ ❴❋❵❛❙

｣❊❈◆❳❲❊❱ ❯◆❈❲❱❨ ❬❉❖◆❲◆ ❩◆❲◗❖❉❳◆

❍❊❜❱❝◆❱❚❳❜❱◗❨❘❨❈❫ ❋❋●❍■❋❋●❍❏❑■❞❡❢❙＠❈❨❱ ❣❊❩❯❖◆❲❲ ❖❉◆❬◆❱❘◗❱ ❩❉❲ ❤❳❜✐◆❉❥❩❨❬❬◆ ❨❈▲ ❣◆❫❖❉❫◆❩ ❢❨❥◆❈❫◆✐❉❈▲◆❙＠
❦❖◗❳❜▲❉❳❜❲❨❈❫ ❴❋❵❛❧ ❢❈❚❳❜❖❨❚❚ ❬♠❱ ❛◆❲◗❖❖❫◆✐❉❈▲◆

❇❈❉❊❈ ❋❋●❍■❋❋●❍❏❑■❚❲◗❉❈❖◆❚❚ ❚❲◆◆❖❙＠◗❝◗❉❖◗❘❖◆ ❊❈❖♥ ◗❚ ❳❊❩❯❖◆❲◆ ❚◆❲❙＠✐❉❲❜ ✐◆❖▲❉❈❫ ❚❊❳❣◆❲ ◗❈▲ ❳❊❈❉❳◗❖ ❩◗❖◆ ❲❜❱◆◗▲❙＠❬❖◗❲

❫◗❚❣◆❲ ❴❋❵❛❙＠｣❊❈❈◆❳❲❉❊❈ ❬❊❱ ❩◆❲◗❖ ❲❜❱◆◗▲
❛◗❈❳❜❊❈ ❨❈❉❊❈ ❋❋●❍■❋❋●❍❏❑■❞❡❢ ♦ ❇❈❉♣❈ ❱❊❚❳◗▲◗ ▲◆ ❲❨❘❊❚ ❋❋●❍■❋❋●❍❏❑■❞❡❢ q rsts✉✈✇①② ｐｐＭｒＯｐｐＭｒ❏❑■❞❡❢

③✛✥✌✍✦★✥✫ ✤✙✛✦✫ ✎✙✛✌✖✘✺

ｆ✙✛✧✱✖✍✧✱✦✥✍✌✭

ｆ✙✛✦ ✭✛✣✶･ｴ
④ｯｩｮｴ＠✤✙✛✦

④ｵｮｴ✛ ✤✙✛✌✛

＠ ＠

･ーｮｴｲｵ＠☞✌✍✎✌ ✏✏✑✒✓✏✏✑✒✔✕

ｦ￼ｲ＠✒✎✱✥✲✘✥✣✧✱✥✛★✜★✌✭✘✌ ✏✏✑✒ ✓ ✏✏✑✒✔✕

ｦｯｲ＠ｵｮｩｯｮｳ＠✏✏✑✒✓✏✏✑✒✔✕ ＠ﾁ＠＠ｯーｵｲ＠＠ｵｮｩｯｮｳ＠✏✏✑✒ ✓ ✏✏✑✒✔✕

✵✥✦✼✑⑤✥✼＠③ ⑥⑦⑦⑧✢＠③ ⑥⑦⑦✴✢＠③ ⑥⑦⑦✴✭✢＠③ ⑥⑦⑦⑦✭✢＠③ ⑥⑨⑧⑧ ⑩ ③ ⑥⑨❶⑧

s

d1

D ▼

▼

▼

▼

▼

▼

x x x x

20° C/1,0 MPa

8490f

G 8542g PP-R
G 8542gB PP-RCT

G 8547g PP-R
G 8547gB PP-RCT

                               Mutter-

d      R/Rp   gewinde                 D   d1                 s                    
16/20/25     ½      G   ¾           24      17       3
20/25/32     ¾     G 1              30       21       3                   

32         1         G 1¼           38       27       3                   
40   1¼      G 1½           44       32       3                   
50   1½       G 1¾           50       40       3                   
63   2         G 23/8           66       52       3                   
75   2½       G 2¾           78       63       3                   
90   3         G 3½           97       75       3                   

d - Rp     DN       G L  l         l1 z  SW    SW1

20 -   ½ 15     1    49      21       25       21       38     27
25 -   ¾ 20     1¼ 52      21       28       20       47     32
32 - 1   25     1½ 57      23       31       21       52     38
40 - 1¼ 32     2   62      26       33       21       66     47
50 - 1½ 40     2¼ 68      29       36       24       72     53
 63 - 2   50     2¾ 78      33       42       26       87     65

d  -  R     DN       G L l         l1 z  SW    SW1

20 -   ½ 15     1    68    21       43       52       38     27
25 -   ¾ 20     1¼  73    21       49       58       47     27
32 - 1   25     1½  79    23       53       61       52     34
40 - 1¼ 32     2    87    26       58       82       66     43
50 - 1½ 40     2¼  94    29       62       89       72     50
 63 - 2   50     2¾    107    33       71     102      87     61

ｆ❷❸❷❹❺❻❼❷ ｦ❷❽❾❸❿❸❾ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги
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Adaptori • Übergangsfittings aus PP-R/PP-RCT • PP-R/PP-RCT Adaptor Pipe 
Fittings  • Raccords d'adaptation Racores de paso  •  Переходые резьбовые фитинги

➀➁ ➂➃ ➄➃➅➆ ➇➇➈➉➊➇➇➈➉➋➌
➇➇➈➉➊➇➇➈➉➋➌ ➍ ➎➏➐➑➂➒➓･ｩ➑➁➔➔･→
➇➇➈➉➊➇➇➈➉➋➌➣･→↔➏➐↕ ➑➁↔↔→➙

➛➙→→➙ ↔➙ ➑➜➃↔➁↕➙ ➝↔➁➞➔➁↔➜➟ ➁ ➑➜→↔➁➟ ➠➡➢➤➥➦➧ ➨➧➩➫➦

Dim. d x d1          d2          h           SW
40-  63 x 20        25         29         38
40-  63 x 25        25         29         38
75-125 x 20        25         29         38
75-125 x 25        25         29         38
75-125 x 32        32         35         51
75-125 x 40        40         38         63

110-125 x 50        50         39         70
125 x 63        63         45         85

160-250 x 20        25         29         38
160-250 x 25        25         29         38
160-250 x 32        32         35         51
160-250 x 40        40         38         63
160-250 x 50        50         39         70
160-250 x 63        63         45         85
315-630 x 20        25         29         38
315-630 x 25        25         29         38
315-630 x 32        32         35         51
315-630 x 40        40         38         63
315-630 x 50        50         39         70
315-630 x 63        63         45         85

G 8130sB PP-RCT
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Ö×ØÙÚÛÜ ÝÜÞßÛ Ý ÚØÙ ＠

Dim. d x R           d2          h           SW
40-  63 x ½         25         43         38
75-125 x ½         25         43         38
75-125 x ¾         32         50         51
75-125 x 1          32         52         51
75-125 x 1          40         56         63
75-125 x 1 ¼      40         58         63
90-125 x 1 ¼      50         59         70

110-125 x 1 ½      50         59         70
125 x 2          63         70         85

160-250 x ½         25         43         38
160-250 x ¾         32         50         51
160-250 x 1          32         52         51
160-250 x 1          40         56         63
160-250 x 1 ¼      40         58         63
160-250 x 1 ¼      50         59         70
160-250 x 1 ½      50         59         70
160-250 x 2          63         70         85
315-630 x ½         25         43         38
315-630 x ¾         32         50         51
315-630 x 1          32         52         51
315-630 x 1          40         56         63
315-630 x 1 ¼      40         58         63
315-630 x 1 ¼      50         59         70
315-630 x 1 ½      50         59         70
315-630 x 2          63         70         85

ｆàáàâãäåà ｦàæçáèáç • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги

G 8243sB PP-RCT
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éê ëì íîïðñ îòñðóîôó õõö÷øõõö÷ùú

ûîòüëýþðîÿüêññðï õõö÷øõõö÷ùúø÷� ✁îñ ✂òòðò�ðþîò✄ð

☎ðï✄îò� üê✄✄ïð õõö÷øõõö÷ùúøóð✄ ✆óêüü þîñý íð✁êïð ñýóðê✄

✝ðïïð ✄ð üôì✄ê�ð ê✞ðë ñêóêì✄ê�ð îòñ✟óîðìóð

✠✄ê✡ñê✄ôó ê üôï✄êó ëôò óôüëê ýð✁✆óê

＠ ＠ ＠ ＠

Dim. d x Rp        d2          h           SW
40-  63 x ½         25         43         38
75-125 x ½         25         43         38
75-125 x ¾         32         50         51
75-125 x 1          32         52         51
75-125 x 1          40         38         63
75-125 x 1 ¼      40         38         63
90-125 x 1 ¼      50         39         70

110-125 x 1 ½      50         39         70
125 x 2          63         45         85

160-250 x ½         25         29         38
160-250 x ¾         32         35         51
160-250 x 1          32         52         51
160-250 x 1          40         38         63
160-250 x 1 ¼      40         38         63
160-250 x 1 ¼      50         39         70
160-250 x 1 ½      50         39         70
160-250 x 2          63         45         85
315-630 x ½         25         29         38
315-630 x ¾         32         35         51
315-630 x 1          32         52         51
315-630 x 1          40         38         63
315-630 x 1 ¼      40         38         63
315-630 x 1 ¼      50         39         70
315-630 x 1 ½      50         39         70
315-630 x 2          63         45         85

ｆ☛☞☛✌✍✎✏☛ ｦ☛✑✒☞✓☞✒ • Übergangs-Gewindefittings aus PP-R/PP-RCT
Adaptor Pipe Fittings with thread  • Raccords mixtes d'adaptation Racores de paso  
• Переходые резьбовые фитинги

G 8270sB PP-RCT
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❴❵❛❵❜❵❛❝❞❵❡❢❣❤ ✐❥❢❦❧♠✐ ♥❛ ❛❵ ❛❦❵❜❵♦❵♣ ❵q♦❝❦❢❵r❵ ❜❵❦❵s❝ ❧ s❵❦❢♦❵♠t❢❣♣ ❜❝❦♦✉qs❵♣

Robinete PP-R/PP-RCT • Armaturen aus PP-R/PP-RCT • PP-R/PP-RCT 
Armatures • Robinetteries • Válvula • Арматура

✈✇①②③④⑤ ⑥④⑦⑤⑧⑦ ⑨③⑩❶②③⑧⑤ ❷② ✇❶⑧③❸④❹ ❺❻ ❼❼❽✈❾❼❼❽✈❿➀

➁⑩➂⑦➃➄⑥②⑤❹➅④③⑤②❶ ➆⑥ ➇②⑤ ➈③⑤❶④④⑦➉③➄➊ ➋③⑥⑩➂❶➉⑥⑥ ❼❼❽✈❾❼❼❽✈❿➀ ➁⑩➂➌④②➍➇➉➎➎④
➏➐➑➒➓ ➔➓→➣ ↔↕→➔➔ ➙→➒➙➓ ➛➜➣➝ ➞↕→➜➐➜➐➑ ➟➠➐➐➓➟➣➜➠➐ ➡➡➢➤➥➡➡➢➤➦➧ ➛➓➒➞➜➐➑ ➔➠➟➨➓➣
➤➠↔➜➐➓➣ ➩ ➔➠➫➭→➭➓ ➞➜→➑➠➐→➒➓ ➓➐ ➒→➜➣➠➐ →➙➓➟ ➙➜➞→➑➓➯＠↔↕→➐➟➝➓➲➓➐➣ ➡➡➢➤➥➡➡➢➤➦➧ ➲→➐➟➝➠➐ ➩ ➔➠➫➞➓↕
➳➵➒➙➫➒→ ➟➠➐ →➔➜➓➐➣➠ ➞➓ ➒→➣➸➐ ➓➐ ➵➐➑➫➒➠ ➺ ➟➠➐➓➻➜➸➐ ➭→↕→
➼ ＠ ＠ ＠ ＠ ＠

ｒｯ｢ｩｮ･ｴ＠ｳ･ｲｴ｡ｲ＠￮ｮ｣ｬｩｮ｡ｴ＠✦✗ ✕✥✢✘✧✙★ ✩✩✩✪ ✫✫✬✔✭✫✫✬✔✮✯
ｓ｣ｨｲ￤ｧｳｩｴｺｶ･ｮｴｩｬ＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｭｩｴ＠ｍ･ｴ｡ｬｬｳｩｴｺＬ＠ｅｮｴｬ･･ｲｵｮｧｳｶ･ｮｴｩｬ＠ｵｮ､＠ｐｲ￼ｦｳｴｯｰｦ･ｮ［＠ｭｩｴ＠ａｮｳ｣ｨｬｵｳｳｶ･ｲｳ｣ｨｲ｡ｵ｢ｵｮｧ
ａｮｧｬ･＠ｳ･｡ｴ＠ｶ｡ｬｶ･＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｷｩｴｨ＠ｭ･ｴ｡ｬ＠ｳ･｡ｴＬ＠ｷｩｴｨ＠､ｲ｡ｩｮｩｮｧ＠｣ｯｮｮ･｣ｴｩｯｮ＠｡ｮ､＠ｵｮｩｯｮ
ｒｯ｢ｩｮ･ｴ＠￠＠ｳｯｵｰ｡ｰ･＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｳｩ￨ｧ･＠･ｮ＠ｭ￩ｴ｡ｬ＠｡ｶ･｣＠ｶｩ､｡ｧ･＠｡ｶ･｣＠｢ｲ｡ｮ｣ｨ･ｭ･ｮｴ＠ｵｮｩｯｮ
ｖ￡ｬｶｵｬ｡＠､･＠｡ｳｩ･ｮｴｯ＠ｩｮ｣ｬｩｮ｡､ｯ＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｭ･ｴ｡ｬ＠｣ｯｮ＠､･ｳ｡ｧ･＠ｹ＠ｴ｡ｰｮ＠､･＠ｰｲｵ･｢｡［＠｣ｯｮ＠ｵｮｩｮ
❵❛❵❜❵❛❝❞❵❡❢❣❤ ✐❥❢❦❧♠✐ ❛ ♣❥❦❝♠♠❧❡❥❛s❵❤ ❵❛❢❵✐❵❤➽ ❛❵ ❛♠❧✐❢❣♣ s❵❦❢♦❵♠t❢❣♣ ❜❝❦♦✉qs❵♣ ❧ ❜❵❞❛❵❥❞❧❢❧❦❥♠t❢❵❤ ❞❥❦❝♠t➾

ｒｯ｢ｩｮ･ｴ＠ｳ･ｲｴ｡ｲ＠￮ｮ｣ｬｩｮ｡ｴ＠✦✗ ✕✥✢✘✧✙★ ✩➚✪ ✫✫✬✔✭✫✫✬✔✮✯
ｓ｣ｨｲ￤ｧｳｩｴｺｶ･ｮｴｩｬ＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｭｩｴ＠ｍ･ｴ｡ｬｬｳｩｴｺ＠ｯｨｮ･＠ｅｮｴｬ･･ｲｵｮｧｳｶ･ｮｴｩｬ［＠ｭｩｴ＠ａｮｳ｣ｨｬｵｳｳｶ･ｲｳ｣ｨｲ｡ｵ｢ｵｮｧ
ａｮｧｬ･＠ｳ･｡ｴ＠ｶ｡ｬｶ･＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｷｩｴｨ＠ｭ･ｴ｡ｬ＠ｳ･｡ｴＬ＠ｷｩｴｨｯｵｴ＠､ｲ｡ｩｮｩｮｧ＠｣ｯｮｮ･｣ｴｩｯｮ＠ｷｩｴｨ＠ｵｮｩｯｮ
ｒｯ｢ｩｮ･ｴ＠￠＠ｳｯｵｰ｡ｰ･＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｳｩ￨ｧ･＠･ｮ＠ｭ￩ｴ｡ｬ＠ｳ｡ｮｳ＠ｶｩ､｡ｧ･＠｡ｶ･｣＠ｵｮｩｯｮ
ｖ￡ｬｶｵｬ｡＠､･＠ｰ｡ｳｯ＠ｴｯｴ｡ｬ＠ｐｐＭｒＯｐｐＭｒｃｔ＠ｭ･ｴ｡ｬ＠｣ｯｮ＠ｵｮｩｮ
❵❛❵❜❵❛❝❞❵❡❢❣❤ ✐❥❢❦❧♠✐ ➪➪➶ ❛ ♣❥❦❝♠♠❧❡❥❛s❵❤ ❵❛❢❵✐❵❤ q❥➹ ❛♠❧✐❢❵r❵ ❜❝❦♦✉qs❝➽ ❛ ❜❵❞❛❵❥❞❧❢❧❦❥♠t❢❵❤ ❞❥❦❝♠t➾

G 8600 PP-R
G 8600B PP-RCT

G 8600/1 PP-R
G 8600/1B PP-RCT

G 8650 PP-R
G 8650B PP-RCT

G 8655 PP-R
G 8655B PP-RCT

d             L              L1                            

50           298         251                         

63           347         292                         

d             L              L1                            

 50           298         251                         

63           347         292         

d             L              L1                            

20           258         229
25           261         229         

32           294         258         

 40           336         295

d             L              L1                            

20           258         229         

25           261         229                        
32           294         258                        

 40           336         295         
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➘➴➷➬➮➱✃ ❐➱❒✃❮❒ ❰➮ÏÐ➬➮❮✃ ÑÑÒ ÓÓÔ➘ÕÓÓÔ➘Ö×
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☎✄✆✄✝✄✆✞✟✄ ＠✠✡☛☞✌✍✠ ✆✄ ✆☞✄✝✄✎✄✏ ✄✑✎✞ ＠✝✄☞✄✒✞ ✑✡✓ ✆✍✌✠✞ ✠✄✟✔

ａ･ｲｩｳｩｴｯｲ＠ｩｮｴ･ｲｩｯｲＯ･ｸｴ･ｲｩｯｲ
ä➮✃Ð➱➱❒â➮Û❐❐✃â✃Ü➱➮ ｭｩｴ＠ØÏÙ✕･ｩｭｵｦｦ･＠ｵｮ､＠ØÏÙ✕･ｩｳｴｵｴｺ･ｮ
ｄｲ｡ｩｮ＠ｶ｡ｬｶ･＠ｦｯｲ＠ｳｯ｣ｫ･ｴＭｷ･ｬ､ｩｮｧＬ＠ｦ･ｭ｡ｬ･＠｡ｮ､＠ｭ｡ｬ･
✖úøûëûé ûúø÷ ü✗ûúþé÷
ｖ✁èíøèë üé ü÷･ｮ｡ｪ･
✘✍✌✠☛✄✙ ✝✞ ＠✆✠✞✎✄ ＠ ＠ ＠✆✠✞✎☛✔✏ ✚☞✛✜✡✎✄✏

✢✣✤✥✦✧★ ✩✧✪★✫✪ ✬✦✭✮✥✦✫★ ✯✰ ✱✱✲✢✳✱✱✲✢✴✵

✶✭✷✪✸✹✩✥★✺✻✧✦★✥✮ ✱✱✲✢✳✱✱✲✢✴✵ ✣✷✦✧ ✼✦★✮✧✧✪✽✦✹
✾✿❀❁❂ ❃❂❄❅ ❆❄❁❆❂ ❇❇❈❉❊❇❇❈❉❋● ❍■❅❏❑▲❅ ▼◆❄■✿■✿❀ ❖❑✿✿❂❖❅■❑✿ ❉❑P■✿❂❅ ◗ ❃❑▲❘❄❘❂
❙❚❁❆▲❁❄ ❘❄❃❑ ❅❑❅❄❁ ❯ ❄❃■❂✿❅❑ ■✿❖❁■✿❄▼❑
❱❲❳❲❨❲❳❩❬❲❭❪❫❴ ❵❛❪❜❝❞❵ ❡❛❢ ❳❞❝❵❩ ❵❲❬❫

❣❤✐❥❦❧♠ ♥❧♦♠♣♦ q❦rs❥❦♣♠ t❥ ❤s♣❦✉❧✈ ✇① ②②③❣④②②③❣⑤⑥

⑦r⑧♦⑨⑩♥❥♠✈❶❧❦♠❥s ②②③❣④②②③❣⑤⑥ ❷❥♠ ❸❧♠♣ss♥❥♠✈ ❹❦✉ ❣❺r❻❼s❹♥♥❶❧♦⑧❥❦✉❧♦❧♦❽ ❷❥♠ ❾❦♥r⑧s❹♥♥❶❧♦♥r⑧♦♣❹✐❹❦⑩
❿➀➁➂➃ ➄➃➅➆ ➇➅➂➇➃ ➈➈➉➊➋➈➈➉➊➌➍ ➎➏➆➐ ➑➃➆➅➂ ➄➃➅➆ ➅➀➒ ➎➏➆➐ ➓➃➆➔➓➀ →➂➣➎ ↔➓➃➇➃➀➆➣➓ ➅➀➒ ➔➀➏➣➀
➊➣↕➏➀➃➆ ➙ ➄➣➔↔➅↔➃ ➈➈➉➊➋➈➈➉➊➌➍ ➅➇➃➛ ➃➑↔➜➛➐➃➑➃➀➆ ➒➝➃➛➣➔➂➃➑➃➀➆ ➒➃ ➓➃➆➣➔➓ ➃➆ ➔➀➏➣➀
➞➟➂➇➔➂➅ ➒➃ ➅➄➏➃➀➆➣ ➏➀➛➂➏➀➅➒➣ ➈➈➉➊➋➈➈➉➊➌➍➋➑➃➆➅➂ ➠ ➒➏➄↔➣➄➏➆➏➇➣ ➅➀➆➏➓➃➆➣➓➀➣➡＠➛➣➀ ➔➀➏➣➀
➢➤➥➦➧➨➩➫➭ ➯➲➩➳➵➸➯ ➤ ➺➲➳➥➸➸➵➨➲➤➻➧➭ ➧➤➩➧➯➧➭➼ ➤➧ ➤➸➵➯➩➫➺ ➻ ＠➽➥➾➚➻ ＠➵ ➽➧➦➤➧➲➦➵➩➵➳➲➸➪➩➧➭ ➦➲➳➥➸➪➶

G 8700 PP-R
G 8700B PP-RCT

G 8700/1 PP-R
G 8700/1B PP-RCT

G 8710 PP-R

d                     L                 L1                
 20                     258             229             
 25                     261             229             
 32                     294             258             
 40                     336             295                                               

                          mit Metallsitz
d                     L                z               

 20                     115           86
 25                     115        83             
 32                     120         84             
 40           145           
104             

                          mit Metallsitz
d                     L                z               

 20                     115           86
 25                     115        83             
 32                     120         84             
 40           145           
104             

d           L              z              H                                        
20          52           8             51           

25          54           8             53           

32          59           9             56                         
40          62           7             62           

Robinete PP-R/PP-RCT • Armaturen aus PP-R/PP-RCT • PP-R/PP-RCT 
Armatures • Robinetteries • Válvula • Арматура

G 8655/1 PP-R

G 8655/1B PP-RCT
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äåæçè éèêë ìêçìè ííîïðííîïñò óôëõ ö÷êôåôåæ øùååèøëôùå êåö ëèéë úçûæ ïùüôåèë ý éùûúêúè
öôêæùåêçè èå çêôëùå êìèø ìôöêæè
þÿçìûçê öè êéôèåëù ôåøçôåêöù øùå öèéêæ�è ✁ ëêú✂å öè ú÷ûèüê ☎✄✆✄✝✄✆✞✟✄✠✡☛☞ ✌✍✡✎✏✑✌ ✆
✏✡✎✍✒✓✏✓✔＠✆✑✏✌✡☛✕ ✏ ✖✄✎✡✓✔＠✝✞✎✓✗✘✖✄✕
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✯✧✰✣★✱✲✱✢ ✪✪✫✙✬✪✪✫✙✭✮
✳✴✵✵ ✶✴✵✶✷ ✸✸✹✺✻✸✸✹✺✼✽ ✺✾✿❀❁✷❂ ❃ ✿❀✵✵✷ ❄❅✵✶❆✵✴ ❇✷ ✷❈❉✷❊✴
❋●❍■❏■❑ ▲❍
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ｋｵｧ･ｬｨ｡ｨｮ＠｡ｵｳ＠ｐｐ＠ｓｄｒ＠ＱＱＬ＠ｭｩｴ＠ｄｩ｣ｨｴｵｮｧ＠｡ｵｳ＠ｅｐｄｍＬ＠ｋｵｧ･ｬ｡｢､ｩ｣ｨｴｵｮｧ＠｡ｵｳ＠ｐｔｆｅ［＠ＲＰﾰｃＬ＠ＱＰ＠｢｡ｲ
ｂ｡ｬｬ＠ｶ｡ｬｶ･＠ｐｐ＠ｓｄｒ＠ＱＱＬ＠ｷｩｴｨ＠ｳ･｡ｬｩｮｧ＠ｅｐｄｍＬ＠｢｡ｬｬ＠ｳ･｡ｬｩｮｧ＠ｩｮ＠ｐｔｆｅ［＠ＲＰﾰｃＬ＠ＱＰ＠｢｡ｲ ｒｯ｢ｩｮ･ｴ＠￠＠｢ｩｬｬ･
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▼◆❖P◗❘❙ ❚❯❱❘❯ ❲❲❳❨❩❲❲❳❨❬❭ ❪❚ ❫❚❴❵ P❛❯◗❙❚ ❜❚◆❚❙❵ ❝❖ ❚❯❱❘❯ ◆❛ ◗❱P ❞ ❡❢❢❣▼❤ ❞ ❡✐❥❦❧❤ ❞ ❡✐❥♠❧ ♥❱ ❙❘♦❱❯❛◗ ◆❛ ◗❱P ❞ ❡❡✐❦

♣❱❯❝❛❧◗❛❱❝ ❖❚❜ ❲❲❳❨❩❲❲❳❨❬❭ ❫❱◗ q❪rs❛❱t❫❚❴❴❛ ❴✉❙ ✈❛❙❜❪r❙❖❚♦❚❯❧❛❯ ❞ ❡❢❢❣▼❤＠❞ ❡✐❥❦❧❤＠❞ ❡✐❥♠❧ ❚❯◆ ✇❚❧❛❝r❖r❯ ❞ ❡❡✐❦
①②③④⑤⑥ ⑦⑧ ⑨⑨⑩❶❷⑨⑨⑩❶❸❹ ❺❻⑥❼ ❺④❽❾❻②❿ ③⑦➀➁④⑥ ⑧⑦⑤ ➂②❻⑦②③ ➃ ➄➅➅➆➇➈＠➃ ➄➉➊➋❿➈＠➃ ➄➉➊➌❿ ➍②❾ ➎➍❽❽ ➏➍❽➏④ ➃ ➄➄➉➋
⑨❻➐➀④ ⑧⑦❽❽④ ④② ⑨⑨⑩❶❷⑨⑨⑩❶❸❹ ➍➏④➀ ➑➍②➀❼⑦② ③⑦➂❾➍➎❽④ ➒⑦➂⑤ ➑➍②➀❼⑦② ➂②❻⑦② ➃ ➄➅➅➆➇➈＠➃ ➄➉➊➋❿➈＠➃ ➄➉➊➌❿ ④⑥ ⑤⑦➎❻②④⑥ ➃ ➄➄➉➋
⑨❻④➓➍ ❽⑦➀➍ ❾④ ⑨⑨⑩❶❷⑨⑨⑩❶❸❹ ➀⑦② ➂②❻➔② ③⑦❽❾➍➎❽④ ➒➍⑤➍ →②❻⑦②④③ ➃ ➄➅➅➆➇➈＠➃ ➄➉➊➋❿➈＠➃ ➄➉➊➌❿ ➣↔❽➏➂❽➍ ❾④ ④③⑧④⑤➍ ➀⑦② ➂②❻➔② ❾⑦➎❽④ ➃ ➄➄➉➋＠

＠ ＠ Ｍ ＠Ｏ＠ Ｍ ＠ ＠ ＠ ｇ＠ＸＳＳＰａＬ＠ｇ＠ＸＵＴＲｧＬ＠ｇ＠ＸＵＴＷｧ＠ ＠ ＠

G 8800 PP-R
G 8800B PP-RCT

G 8850 PP-R

G 8852

G 8060 PP-R
G 8060B PP-RCT

                          mit Metallsitz
d                     L                z

 20                     115           86
 25                     115        83             
 32                     120         84             
 40           145           
104             

d           D           L           z              H                         
20        30       74         45           54
25        37       78         46           72           

32        48       91         55           56                         
40        60         105         64           62           

50        75         122         75           67           

63        94         145         90           85           

75          108         166        106          98           

d DN           L L1 z    D   H     A
20       15 98 63 70 46 51       68
25        20 113 75 82 56 61       78
32        25 121 79 87 66 70       88
40        32 138 91 98 79 81       98
50        40 148 95 101 87 90     108
63        50 175 115 121 107 110     118
75        65 275 205 213 128 137     186

d DN          D1               D  l    z     
20       15          27,5       30          21           6          
25       20          36          38,5       21           6                          
32       25          41,5       44,7       23           6                          
40       32          53          56,5       28           7          
50       40          59          62,6       32          8          
63       50          74          78,5       42          13        
75        –           90          97,2       35          5          
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↕➙➛➜➝➞➟ ➠➡ ➢➞➤➟➥➤ ➦➥➝➧➨ ➩➫➭ ➯➯➲➳➨ ➥➵➥➸➧ ➩➫➭➺➻➼➲➨ ➺➽ ➛➥➤➜

➾➵➥➝➢➠➚➞➝➪➶➠➚➜➞➛➞➤ ➩➫➭ ➯➯➲➳➨＠➥➡➢ ↕➙➟➹➡➢➢ ➩➫➭ ➺➻➼➲➨＠➭➞➝➝➘➤➡➠➴ ➺➽ ➛➥➤
➷➬➮➱ ✃➬❐❒➱ ❮❰Ï ÐÐÑÒÓ＠Ô➱Õ ÖÔ➬×× ❮❰Ï ØÙÚÑÓ＠ØÛ Ö➬Ô ÜÝ❒➱Ô➮ÝÔ➱ ÖÔÞÕ➱Ó＠❮❰Ï ÐÐÑÒÓ＠ßÝÞ❒Ô➱ ❮❰Ï ØÙÚÑÓ＠ØÛ Ö➬Ô àÝ➱Ô➮➬ ❒➬❐❒Ý❐➬× ❮❰Ï ÐÐÑÒÓ＠ßáÖÔ➱ ❮❰Ï ØÙÚÑÓ＠ØÛ Ö➬Ô
âãäåæçäè éäêëìíîä

ïðñòóôò ðõòöñò÷ øøùúûøøùúüý

þôÿ�ò✁ò✂ù✄ôö÷�✁ðññòóôò øøùúûøøùúüý
☎✆✝✞✟✠ ✡✆☛✆✝✞ ☞✠✌✆✍✠ ✎✎✏✑✒✎✎✏✑✓✔ ✕✖✟✗✝✞✠✘✙ ✚✆✝✞✟✠ ✎✎✏✑✒✎✎✏
✑✓✔ ✛✙✆✜✠✙✢✗ ✎✎✏✑✒✎✎✏✑✓✔

＠

✣✤✥✦✥✧★ ✩✧✪✥✫✩✬✫ ✭✭✮✯✰✭✭✮✯✱✲ ✳✥✧★✫✴ ✵✬✧✥✵★✶✫✥ ✫✬✷✩✧✥★ ✸✰✹✺ ✻✼✧ ✳✥✫✥★✥ ✽✶✴ ✶✳✶✫✥✧★✾✿ ✶❀❁✧❂ ✬
✤✴✧❃✩✦✥ ✦✶❄✩✦❅ ✶ ✪✩✤✥★✴✤✴✩ ❂✥ ❆❇ ✦✦
✭✭✮✯✰✭✭✮✯✱✲ ﾖ＠❈✥✧★✩✤✮❉✧★✥✫★✥✩✤✿＠✪❊✫ ❋✷✥✫★✥✩✤ ✸✰✹● ✻❉✭ ✬❂✥✫ ❍✭✾ ✦✶❄■＠❆❇ ✦✦ ❏✥❑✩✧❂✥✤▲✧❃✥
▼▼◆❖P▼▼◆❖◗❘ ❙ ❚❯❱❱❯❲ ❳❨❩❱ ❯❬ ❭❨❪❭❫ ❬❯❩ ❴❳❳❫❩ ❳❨❩❱ ❵P❛❜ ❝❞❡ ❢❨❪❪ ❯❩ ❯❡ ❢❨❪❪❣❤＠❲❨✐❥＠❦❧ ❲❲❘♠❩❫❨♥❞❡♦ ❪❫❡♦❱♠
▼❞♣q❫ ❞❡❬r❩ｩ･ｵ❩･＠､･＠❩ｯs❞❡❫❱ t ❩･✉❫ｶｯｩ❩ ❳❞♣q❫ ✈❴❳r❩ｩ･ｵ❩･＠❵P❛❜❤＠ｭ｡ｸ❥＠❦❧ ❲❲ ❪❯❡♦❴❫❴❩ ♥❫ ❱｡❩｡ｵ､｡♦❫ ◗❴❫❩ｰｯ＠､･＠ｶ￡ｬｶｵｬ｡＠❝✈❯❪❯ ❳❨❩ｴ･＠ｩｮｦ･❩ｩｯ❩❣
✇①②③④⑤⑥◆②④⑦②⑧⑧ ⑨⑩❶③⑥❤＠❷⑤⑧ ❸①❹❺②①❻ ⑨⑩❶③④ ❵P❛❜❤＠❼⑩❽❶④❼⑩⑤⑥❥＠❷⑤④②⑩ ②⑩❹①❾❽④ ❦❧❼❼

G 8860 PP-R

G 8910 

G 8599a PP-R
G 8599aB PP-RCT

d                     z                 h                
 20                     27               130                                

d         DN          D           L            H                        
90         80         200         150         245

110         100         220         160        340
125         125         250         200         400
160         150         285         210         430
❿➀ ➁➂➃➀➄➅➆ ➇➈➄➉ ➅➊➇➋➂➄➊➌➊❿➍ ➎➊ ➅➊➃➍➄➇➊➈➄➊ ➃➀➊ ➃➀➏➊

➐➏➑➒➍➏➍ ➓➊➃➍➄➇➊➂➄➍➄ ➀➈➔ →➄➔➏➀➣➍↔

↕➊➣➣➍➏ ➇➊➙➍➇ ➀➛➀➊❿➀➌❿➍ ➂➄ ➏➍➜➈➍➇➉↔

d - G     D             D1           z              L              h            Stp.
20 - ¾    34           45           46           75           33           5
25 - ¾    34           45           43           75           33           5
32 - ¾    43           45           39           75           33           5
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➝➞➟➠➡➢➤ ➥➦➞➧➨➤ ➩ ➫➫➭➝➯➫➫➭➝➲➳
➫➫➭➝➯➫➫➭➝➲➳ ➵ ➸➫➭➺➢➡➤➠➻ ➧➠➤ ➼➻➽➾➢➻➦➨➚ ➪➡➚ ➾➢➶➥➹➻➞➶➶➢➡➢➦ ➘➨➴➴➢
➫➫➭➝➯➫➫➭➝➲➳ ➵ ➲➞➡➥➢➨➻➢➚ ➷➨➻➷➢ ➬➠➤➹ ➬➠➡➾➢➚ ➬➹➢➢➻ ➨➡➚ ➥➻➞➶➢➚ ➮➻➨➴
➱➞➪➴➨➴➢ ✃ ➺❐➻➷➪➻➨ ➴➨➦➨ ➢➧➴➞➤➦➨➦ ✃ ❒❮➭❰ÏÐÑÒÓÔ Õ❮Ö×ÑÐØÙ Ú ÛÖÜÓÝÞÚ

➝➞➟➠➡➢➤ ➶➢➦➤➨➦ ➚➦➢➴➤ ➫➫➭➝➯➫➫➭➝➲➳
➫➫➭➝➯➫➫➭➝➲➳ ➵ ß➢➦｡➚➶➠➤à➷➢➡➤➠➻
➫➫➭➝➯➫➫➭➝➲➳ ➱➤➦｡ｩ➾➹➤ ➶➢➨➤ ➷｡➻➷➢
➱➞➪➴➨➴➢ ➚➦➞➠➤➢ ✃ ｖ❐➻➷➪➻➨ ➚➢ ➥➞➧➴➪➢➦➤｡＠ﾁ＠❮áâÙÕ❮Õ×ÖãÕäÐØå ❰ÏÐÑÒÓÔ

➝➞➟➠➡➢➤ ➥➦➞➧➨➤ ➩➩æ ➫➫➭➝➯➫➫➭➝➲➳
➫➫➭➝➯➫➫➭➝➲➳ ﾖ＠➸➫➭➺➢➡➤➠➻ ➧➠➤ ➷➢➦➥➹➦➞➧➤➢➧ ｏ➟➢➦➤➢➠➻
➫➫➭➝➯➫➫➭➝➲➳ ﾖ＠➲➞➡➥➢➨➻➢➚ ➷➨➻➷➢ ➬➠➤➹ ➥➹➦➞➧➢➚ ➪➴➴➢➦ ➴➨➦➤
➱➞➪➴➨➴➢ ➴➞➪➦ ➠➡➶➤➨➻➻➨➤➠➞➡ ➶➞➪➶ ➥➦ç➴➠ ➨➷➢➥ ➴➠è➥➢ ➶➪➴➢➦➠➢➪➦ ➥➹➦➞➧ç ✃ ➺❐➻➷➪➻➨ ➚➢ ➥➞➦➤➢ ➧➨➡➚➞ ➥➦➞➧➨➚➞
é❮➭❰ÏÐÑÒÓÔ áÕÙÒáÕ❰ÖÐÐÕå ❰ÏáêÐÏå äÖ×ÑØÕ

G 8599b PP-R
G 8599bB PP-RCT

G 8599c PP-R
G 8599cB PP-RCT

G 8599d PP-R
G 8599dB PP-RCT

d - G     D             D1            z              L              H             
20 - ¾    34           45           46           75           63           
25 - ¾    34           45           46           75           63           
32 - ¾    43           45           39           75           63           

d - G    D           D1           z            L            H           
20 - ¾     34           45           46           75           69          
25 - ¾    34           45           43           75           69          
32 - ¾     43           45           39           75           69          

d - G      D             D1            z              L              H           
20 - ¾     34           45           46           75           112         
25 - ¾    34           45           43           75           112         
32 - ¾     43           45           39           75           112         
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 PN 16

ＳＯＴ
ｇ＠ＸＳＳＲ

t✉❯❚✈P❖◗▼ ✇P❯❖◗▼ ◗P▲▼◆❖❚◗ ✇◗P❘❙▼❯P

①6Ｗ0
ｉ②ｴ③ｲｶ④⑤ ⑥ ⑦⑧ｲ④ｲ③ 0＠-＠⑨⑩ ❶④ｲｩ＠Ｈ⑩ -＠⑨ＴＵ＠❷ｓｉＩ＠❸ｩ⑤③ｴ
❹❺②③❹ｴ④ｲ③ ❻③ ｴｩ❼ ｇ＠⑨❽Ｔ

t✉❯❚✈P❖P◗ ｦ❾ｲ Dｲｵ｣ ｫ✈❙❯▲P◗P◗ ①6Ｗ0
ｍ･ｳｳ｢･ｲ･ｩ｣ｨ＠Ｐ＠｢ｩｳ＠ＱＰ＠｢｡ｲ＠ＨＰ＠｢ｩｳ＠ＱＴＵ＠ｐｓｉＩ
ａｮｳ｣ｨｬｵｳｳｧ･ｷｩｮ､･＠ｇ＠ＱＯＴ

P◗P❘❘▼◗P ｇ✉▼❿P
ｦｯｲ＠ｰｲ･ｳｳｵｲ･＠ｲ･､ｵ｣･ｲ＠＠ＸＶＷＰ
ｍ･｡ｳｵｲｩｮｧ＠ｲ｡ｮｧ･＠Ｐ＠ｴｯ＠ＱＰ＠｢｡ｲ＠ＨＰ＠ｴｯ＠ＱＴＵ＠ｐｓｉＩＬ
｣ｯｮｮ･｣ｴｩｮｧ＠ｴｨｲ･｡､＠ｇ＠ＱＯＴ

t✉❯❚✈➀ｴｲP  ｰｯｵｲ  ｲ❑▲▼◆❖P▼◗ ▲P ｰｲP❘❘❙❚❯
①6Ｗ0Ｌ＠ｧ｡ｭｭ･＠､･＠ｭ･ｳｵｲ･＠Ｐ＠ｪｵｳｱｵＧ｡ｵ＠ＱＰ＠｢｡ｲ ＨＰ＠￠＠
ＱＴＵ＠ｐｓｉＩ
｣ｯｮｮ･ｸｩｯｮ＠ｴ｡ｲ｡ｵ､｡ｧ･＠ｇＱＯＴ

ＸＶＷＰ
Ｐ＠ ＱＰ＠ ＨＰ＠ ＱＴＵ＠ｐｓｉＩＬ

ｇ＠ＱＯＴ＠＠

ｓ▼✇✉✇➁ ◗P➂❙❯P◗P PN 16

❹⑧ ❸ｩ⑤③ｴ＠ｩ②ｴ③ｲｩ❺ｲ＠Ｓ❽Ｔ＠❼③②ｴｲ⑧ ｕ②ｩ❺② ｇ＠➃ＳＳＳｧ

R❾｣ｫ ｳ｣ ｨ➄✉❿➅P❯❖❙➄ PN 16

ｭｩｴ＠ｉｮｮ･ｮｧ･ｷｩｮ､･＠ＳＯＴ＠ｦ￼ｲ＠ｒｯｨｲｶ･ｲｳ｣ｨｲ｡ｵ｢ｵｮｧ＠
ｇ＠ＸＳＳＳｧ

CｨP◆ｫ ➅✉➄➅P PN 16＠
ｷｩｴｨ＠ｦ･ｭ｡ｬ･＠ｴｨｲ･｡､＠ＳＯＴ ｦｯｲ＠＠ｵｮｩｯｮ＠ｇ＠ＸＳＳＳｧ

ｓ❚▼✇✉✇P ▲P ｲP❖P❯▼P  ➆ ➇❙➄➄P PN 16

ｴ｡ｲ｡ｵ､｡ｧ･＠ｦ･ｭ･ｬｬ･＠ＳＯＴ
ｰｯｵｲ＠ｭ｡ｮ｣ｨｯｮ＠ｵｮｩｯｮ＠ｇ＠ＸＳＳＳｧ

➈➉➊➋➌➍➎➏ PN 16

ＳＯＴ
ｇ＠ＸＳＳＳｧ

8599v

8670

8670A

83600

L
 30
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➐➑➒➓➔→➣➒↔ ↕➙➑➓↔ ➛➜➝➞ ➟➑➠➒➔➡➑➓→ ➢➒➤➙➙ ➥ ➦➔➙➙➧➒➞ ↕➧➓→➒➣ ➑➨➑↕→➤➒ ➟➙➑➓➩↔

➫➙➑➡➭➨➔➡➭→➒➔➓➯ ➛➜➝ ➲➔→ ➳→➑➭➙➧➔➓➙➑➯➧ ➫➑➠➒➔➵➑→ ➢➒➤➙➙ ➥ ➦➔➙➙➧➒➞＠➟➸➒ ➜➣➓➨➠➣➡➭➺➧➓
➫➙➑→ ➯➑➺➵➧→ ➛➜➝➞＠➻➑➓➣➟➑➡→➣➒➧➒ ➢➒➤➙➙ ➥ ➦➔➙➙➧➒➞＠➟➤➒ ➟➙➑➓➯➧ ➑➨➑↕→➤➒ ➼ ➽➤➔➓→ ↕➙➑→ ➼ ➽➣➓→➑ ↕➙➑➓➑ ➾➚➪➶➹

➘➴➷ ➬➚➮➱➪✃ ❐❒➪➹➚➬❮➹

❰ÏÐÑÒÓÔ ÕÖÐ×ØÙ ÚÚÛÜÝÚÚÛÜÞßà áâ ãÒÔäÐåää Ñæ×ÒÔâ çÐÔ×äÒâÔÙ ÑÖÐÒÙ

ÚÚÛÜÝÚÚÛÜÞß è éâ×Ïêâáëãæà＠ÕìÔ íÖÐáëÏäáëÒÔä×ç îäáëÒÕÖïáëæ çæÔäÖÖÒ

ÚÚÛÜÝÚÚÛÜÞß ﾖ＠íÖÐ×çæ ÐÏÐÑÒÓÔ ÕÓÔ ÕÖÐÒ çÐãðæÒà＠ãæÐÖ ÕÐáæ çÔÓÓñæÏ ÞÓÖÖæÒ ò ÞâæÖÖÓã Ïæ êÔäÏÐã ò óôõö÷ø

íÖÐ×ØÙ ÖäêæÔÙ ÚÚÝÓåæÖ Ñæ×ÒÔâ ÐÏÐÑÒÓÔ ÕÖÐ×ØÙà Úùúû

íÖÐ×ãáë Ðâã ÚÚà＠çÖÐãÕÐãæÔñæÔãÒïÔðÒ üäÒ ýÒÐëÖæä×ÖÐçæ ÕìÔ éâ×Ïêâáëãæ×à＠❰×ãáëÖâããüÐþæ ×Ðáë Úù úûÝÚùúÿ

éÐáðä×ç ÕÖÐ×çæã ÚÚÝýÒ ÕÓÔ ÕÖÐ×çæ ÐÏÐÑÒÓÔà＠�äÒë ãÒææÖ ä×ÖÐ✁à＠Òäæ Ïäüæ×ãäÓ× Ðáá✂＠ÒÓ Úù úû ò éÔäÏæã ÖäêÔæã ÚÚÝýÒ ÑÓâÔ

áÓÖÖæÒã ✄ ãÓâÏæÔ éÔäÏÐã áÓ× ÐÖüÐ Ïæ ÐáæÔÓ ò ☎öø✆✝✞

✟✠✡ ☛ ☞✌✍✎✏✑✒✑ ✟ ✓✔✍ ✕✍✖✑✗✘✒✙✙✌✍ ✚✏✛✌✜✒✙✙✌✑ ✑✒✢✣ ✤✥✦✧★ ✤✩✟ ✪✫✬✬ ✭✖✮ ✯✕✧ ★ ✰✭✱✓✌✣✜✏✑✛ ✏✑✲ ✭✖✗✍✳✎✖✳✜✳✛✖✙✢✣✌✍
✜✳✛✖✙✢✣✌✍ ✴✏✜✒✙✙✏✑✛ ✌✑✮✙✱✍✵＠✤✥✦✧✶✍✎✌✖✮✙✎✜✒✮✮ ✧ ✷✸✹✵ ＠＠
✟✠✡ ☛ ☞✌✍✎✏✑✒✑ ✟ ✒✱✱✍✳✺✌✲ ✓✳✍ ✱✳✮✒✎✜✌ ✘✒✮✌✍ ✒✢✢✵＠✤✥✦✧ ★ ✤✩✟ ✪✫✬✬ ✘✖✮✣ ✯✕✧★✡✌✢✳✭✭✌✑✲✒✮✖✳✑ ✒✑✲ ✭✖✢✍✳✎✖✳✜✳✛✖✢✒✜
✒✱✱✍✳✺✒✜ ✒✢✢✵＠✮✳ ✤✦✧✧✷✸✹✵
✟✠✡ ☛ ☞✌✍✎✏✑✒✑ ✟ ✒✲✭✻✙ ✱✳✏✍ ✜✼✌✒✏ ✱✳✮✒✎✜✌ ✙✌✜✳✑ ✤✥✦✧ ★ ✤✩✟ ✪✫✬✬ ✒✺✌✢ ✍✌✢✳✭✭✌✑✲✒✮✖✳✑ ✯✕✧ ✌✮ ✒✲✭✖✙✙✖✳✑
✭✖✢✍✳✎✖✳✜✳✛✖✽✏✌ ✙✌✜✳✑ ✤✥✦✧ ✱✒✛✌ ✧ ✷✸✹✵
✟✠✾ ☛＠✿❀❁❂❃❄❅❄ ✟＠･❆❇❀ ❅✺❈✚｡❇ ✱･❄❇❁❃ ❅✱❉＠✱❊❇❅❂❈❋❉● ❍❄ ■❊❄✓❊❁ｭ❈❇❅❇❀ ■❃ ✤✥✦✧＠❏ ✤✩✟＠❑✫▲▲● ❅✺▼❄◆ ❁❀■❊ｭ｡❄◆❅❁❀❅ ✯❖ｗ＠P❈
｡✺❈✚❃❋ ｭ❈■❁❊❂❈❊❋❊✛❈■ ❍❄ ■❊❄✓❊❁ｭ❈❇❅❇❀ ■❃ ✤✥✦✧＠､❈❄ ｗ＠◗✸❘

G 8790 PP-R
G 8790B PP-RCT

620.75.00

674.410.01

d                   D         D1         l           z          h                     Stp.
40 61        50      29         9         8                    2
50 74        61      27         4         8                    2
63 102        76      40       13         17                    2
75 122        90      38         8         19                    2
90 137      108      45       12         21                    2

 110 158      131      50       13         21                    2
 125 162      146      53       13         25                    2
､･＠ｬ｡＠､＠ＱＶＰＬ＠ｶ･ｺｩ＠ｰ｡ｧｩｮ｡＠ＱＷ
｡｢＠､＠ＱＶＰ＠ｳｩ･ｨ･＠ｓ･ｩｴ･＠ＱＷ
ｦｲｯｭ＠､＠ＱＶＰ＠ｯｮ＠ｳ･･＠ｰ｡ｧ･＠ＱＷ＠
￠＠ｰ｡ｲｴｩｲ＠､･＠､＠ＱＶＰ＠ｲ･ｧ｡ｲ､･ｺ＠ｰ｡ｧ･＠ＱＷ

d           D          k           b           c           l            AL         Stp.
40         140       100       16         51         18         4           1
50         150       110       18         62         18         4           1
63         165       125       18         78         18         4           1
75         185       145       18         92         18         4           1
90         200       160       18        110        18         8           1

110        220       180       18        133        18         8           1
125        220       180       18        149        18         8           1

､･＠ｬ｡＠､＠ＱＶＰＬ＠ｶ･ｺｩ＠ｰ｡ｧｩｮ｡＠ＱＷ
｡｢＠､＠ＱＶＰ＠ｳｩ･ｨ･＠ｓ･ｩｴ･＠ＱＷ
ｦｲｯｭ＠､＠ＱＶＰ＠ｯｮ＠ｳ･･＠ｰ｡ｧ･＠ＱＷ＠
￠＠ｰ｡ｲｴｩｲ＠､･＠､＠ＱＶＰ＠ｲ･ｧ｡ｲ､･ｺ＠ｰ｡ｧ･＠ＱＷ

d           D             d1           s1             s2                            Stp.
40         82         40         3             4                            1
50         91         51         3,5          4,5                         1
63         107         63         4             5                            1
75         127         75         4             5                            1
90         142         90         4             5                            1

110         162         110         5             6                            1
125         162         105         5             6                            1
➨➧ ➙➑ ➨ ❙❚❯➞ ❱➧❲➔ ↕➑➯➔➓➑ ❙❳＠ﾁ＠➑➠ ＠➨ ❙❚❯ ➺➔➧➭➧ ➳➧➔→➧ ❙❳ ➼ ➟➒➤➲ ➨

ＱＶＰ＠➤➓ ➺➧➧ ↕➑➯➧ Ｑ❳ ﾁ＠ ￠＠↕➑➒→➔➒ ➨➧ ➨ ❙❚❯ ➒➧➯➑➒➨➧❲ ↕➑➯➧ ❙❳

❨❩❩❬❭❪❫❴❴ • Zubehör 
Accessories • Accessoires • Accesorios• Комплектующие детали
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❵❛❜ ❜❝❛❞❡ ❜❝❢❣❤✐❥❢ ❦✐ ❧♠❝❥❤♥✐❝❡ ♦❤❥ ♣qr
s❞❜❝❢❣❣t♠❜✉❢❥ ✈❤♥ ❵❤❦✇♥✐❥❧①＠♣qr
②♠③③ ❤❥③❢♥ ❜③✐❧ ④❤♥✇ ❧♠❣⑤❢♥ ♣qr ⑥ ⑦❛✐❦✇❛❥ ⑧♥♠❥❦✇❢ ⑨ ✈✐❝❢❝ ♠⑩❢❦ ❜③♠♥ ⑥ ❶♠❜❷❥ ❜♠❝♠ ❢✈❜❛♥❝♠❝ ❦❛❥ ❸✐❥♥♠ ❹❺❻❼❽❾❿➀ ➁❼➂

➃➂➄❿➅❾➆❾❼➆❽

ｃ❛③❤❢❝ ✉❤➇♠❝❢ ➈❢♠⑩❡
ｒ❛✇❝❣❦✇❢③③❢
ｐ❤❜❢ ❞❝♠❦⑤❢♥

ｃ❛③③❤❢❝ ❜❛✐❝ ♥✐❞❢
s❞❝♠t♠♦❢❝♠❣ ✈❢♥♠③❤❦♠❣

➉➊➋➌➍ ➎➏➐ ➂➊➎➑➒➓➔→

9900

➣➣↔↕ ❧♠❝❥❤♥✐❝❡ ❝❛♥✐❥♦❡ ♦❢ ❝❢t❢❝⑩❡＠ﾁ＠➣➣↔↕ ＠➙❝❣♠♥t♦❤❦✇♥❝❤❥❧
➣➣↔↕ ➛❢❜③♠❦❢✈❢❥♥ ❝❛✐❥♦ ❧♠❣⑤❢♥ ﾁ＠➣➣↔↕ ➜❛❤❥♥ ❢✈❜③♠❦❢✈❢❥♥

8500

➝✐❜❛❝♥ ❣❢✈❤➞♥✐❞① ❧♠③⑩♠❥❤t♠♥① ♦❢✉❢❦♥❢③❢ ⑩❤t✐♠③❢ ❣✐❥♥ ❤❥❢⑩❤♥♠❞❤③❢ ♦♠❦❡ ❣❢ ♦❢❜❛t❤♥❢♠t❡ ❤❥❦❛❝❢❦♥

➟♠③❞❣❦✇♠③❢Ｌ＠⑩❢❝t❤❥⑤♥①＠❛❜♥❤❣❦✇❢ ➠➡❥❧❢③ ❣❤❥♦ ♦✐❝❦✇ ✐❥❣♠❦✇❧❢✈➡➢❢ ➤♠❧❢❝✐❥❧ ❥❤❦✇♥ t✐ ⑩❢❝✈❢❤♦❢❥ ➝✐❜❜❛❝♥

❣❢✈❤➞♥✐❞❢Ｌ＠❧♠③⑩♠❥❤t❢♦①＠⑩❤❣✐♠③ ♦❢✉❢❦♥❣ ❦♠❥❥❛♥ ❞❢ ♠⑩❛❤♦❢♦ ❞➥ ❤❥❦❛❝❝❢❦♥ ❣♥❛❝♠❧❢

➝✐❜❜❛❝♥ ❣❢✈❤➞♥✐❞❢Ｌ＠❧♠③⑩♠❥❤❣⑧Ｌ＠♦⑧✉♠✐♥❣ ⑩❤❣✐❢③❣ ❣❛❥♥ ❤❥⑧⑩❤♥♠❞③❢❣ ❜♠❝ ❣♥❛❦⑤♠❧❢ ❤❥❦❛❝❝❢❦♥

➝❛❜❛❝♥❢ ❧♠③⑩♠❥❤t♠♦❛ ❜♠❝♠ ♥✐❞❛❣Ｌ＠❢❣ ❤❥❢⑩❤♥♠❞③❢ ♦❢✉❢❦♥❛❣ ❷❜♥❤❦❛❣ ❜❛❝ ♠③✈♠❦❢❥♠✈❤❢❥♥❛ ❥❛ ♠❜❝❛❜❤♠♦❛

➦❿➄➃➧➨➄➩➫➭➁①＠❿➯❼❾➨❿➧➩❾❾➭➀①＠➂➲❼ ❾➆➂➲➩➧❼➄➳❾❿❽ ➩❾➆❾❼❼ ❾➆ ❼➵❺➆❻➩ ➳ ➂❿➸➧➄➆❾❼➆ ➧❼➵➃➩➄➳❾➭➺ ❾➆➫❿➻➅➩ ➨❿➧

ｐ③♠❦❡ ♦❢ ✈❛❥♥♠❸ ❣✐❞♠❥❣♠✈❞③✐ ❞♠♥❢❝❤❢＠⑥ ➠❛❥♥♠❧❢❜③♠♥♥❢＠⑥ ➠❛✐❥♥❤❥❧ ❜③♠♥❢ ⑥ ♣③♠➼✐❢ ⑨ ✈❛❥♥♠❧❢ ⑥ ♣③♠❦♠ ♦❢ ✈❛❥♥♠❸❢ ⑥ ➽❿❾➅➩❻❾➩➸

➂➄❼➅➩ ➫➄➸ ➩➵❽➆➲❿➧ ➾➚①＠↔↕↕①＠↔➪➶①＠➹↕↕ ❽❽

G           O-Ring                                                               Stp.
 ½            19,4 x 3                                                                 10
 ¾            25 x 3                                                                    10

G           D      l       h       SW                                            Stp.
 ½            33      87      10      36                                               10
 ¾            40      91      14      41                                               10

d  Größe/Size                                         Stp.
  16                 15 - 18                                            10
  20                 20 - 23                                            10
  25                 25 - 28                                            10
  32                 31 - 35                                            10
  40                 40 - 43                                            10
  50                 47 - 53                                            10

        63                 64 - 67                                            10
  75                 75                                                   10 
  90                 90                                                   10
110                 110                                                   10
125                 125                                                   10
160                 160                                                   10
200                 200                                                   10
250                 250                                                   10
315                 315                                                   10

d           s                kg/m                    Länge
16 - 25           0,6              0,200                  3m
32                  0,6              0,255                  3m
40                  0,6              0,315                  3m
50                  0,6              0,380                  3m
63                  0,6              0,500                  3m
75                  0,6              0,600                  3m
90                  0,6              0,684                  3m

110                  0,6              0,783                  3m

Für Stichmaße:   mm
For depth gauge:  mm
Distance:            mm

                              76
                             100
                             153
                             200

➘➴➴➷➬➮➱✃✃ • Zubehör 
Accessories • Accessoires • Accesorios• Комплектующие детали

❐➪↕↔

❐➪↕➹
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ｓ｣❒❮❰ • Pｲｯ｣❰ÏÏÐÑÒ  ｴÓÓ❮Ï

ÔÕÖ×ØÙÚ Û×ÜÝÕÞ ØÖß àÙÜÚà×á×

âÖß× áãØØ×ÚÞ＠Øäß× åáÖååÙÚå

ÔÕÖ×ØÙÚ ÚÙØÜØÖÝ

Ôãæ×çáãØØ×Ú

èéêë ìí îïðëñéò

óîðéôíð

óîïõë ìí ö÷ìíôëðòéðí øùõúí ìí éõïêú÷úï
ñíéûë óòéüú ýþõíÿùð✂

�ííõú÷✁ òùùõ øùð òïüí óòéüú✄�úôí

☎ïñúò ìí
ðíÿíðûë ôí÷òðï ✆îïõé ìí

ö÷ìíôëðòéò øùõúé ìí éõïêú÷úï ñíéûë
óòéüú

óôéðí üõéìí
øùð ôííõú÷✁ òùùõ øùð óòéüú✄�úôí

óîïõë ö÷ìíôëðòéðí øùõúú
ìí éõïêú÷úï

�ííõú÷✁ òùùõ

âÚÜáØÖáÜ ✝× ✞Ö áã ✞Ö Ü ✝ÙÝ×✝ÖØ àÜßØã✟ áÕ åáã✟×✟× á×✟× ✠ÜÖ
æã✡× ß×✡ØÚã ØÕÖ×Ú×Ü Û×ÝÖ✟ÙÚ ✝Ö✡ ✠ÜØ×ÚÖÜ✟ ß✟ÜåØÖá åã✡Ø
àÙÜÚà×áÖ✟× ☛Ö ØÕÖ×ØÙÜÚ×✟× åß×áÖÜ✟× ß×✡ØÚã Øãæã✟ÜØãÚÖ☞ ✌✠æ×✟×
✝ÖåßÙ✞ÖØÖÝ× ×à×áØã×Ü✞Õ ØÕÖ×ØãÚÖ Ú×áØÜ✡✍ã✟ÜÚ× á✟ÜÚ× áÜÚ×
åã✡Ø àÙÜÚØ× Ö✠ßÙÚØÜ✡Ø× ÜØã✡áÖ á✎✡✝ å× Ú×Ü✟Ö✞×Ü✞Õ åã✝ãÚÖ
ßÚÙà×åÖÙ✡Ü✟×☞ ✏×ÝÖ✟× ââç✑ ßÙØ àÖ ØÕÖÜØ× ã☛ÙÚ áã Üá×åØ× åáã✟×☞

✒ÜÖ✟ä ßÚÜáØÖá× ßÚÙÝ×✝ Øãæ× áãØØ×Úå Ü✡✝ ßÖß× åáÖååÙÚå ØÙ æ×
Ø✓× ÙßØÖ✠ã✠ ØÙÙ✟å àÙÚ áãØØÖ✡✍ ß✟ÜåØÖá ßÖß×å☞＠✔ÙØ✓ ✝×ÝÖá×å
✠Ü✕× á✟×ÜÚ Ú×áØÜ✡✍ã✟ÜÚ áãØå Ö✡✝Öåß×✡åÜæ✟× àÙÚ
ßÚÙà×ååÖÙ✡Ü✟ ✖×✟✝ ✗ÙÖ✡Øå☞＠ââç✑ ßÖß×å áÜ✡ ×ÜåÖ✟ä æ× áãØ
ｷÖØ✓ Ø✓×å× ØÙÙ✟å☞

✏×ÝÖ✟× ✝× ß✎✡Õ ✟Ü ✘✙ ✠✠ ✚✡ ✝ÖÜ✠×ØÚã å× ßÙØ ØÕÖÜ ßÚÖ✡
àÙ✟ÙåÖÚ×Ü àÙÜÚà×á×✟ÙÚ ß×✡ØÚã Û×ÝÖ ✝Ö✡ ✠ÜØ×ÚÖÜ✟ ß✟ÜåØÖá☞ ✛✡åÕÞ
ß×✡ØÚã Û×ÝÖ✟× áÜÚ× Üã ✝× ✟Ü ✜✙ ✠✠ ✚✡ åãåÞ å× ÝÜ àÙ✟ÙåÖ
Ùæ✟Ö✍ÜØÙÚÖã ã✡ ØÕÖ×ØÙÚ ÚÙØÜØÖÝ ß×✡ØÚã Û×ÜÝÕ

âÖß×å Ùà ãß ØÙ ✘✙ ✠✠ Ö✡ ✝ÖÜ✠×Ø×Ú áÜ✡ æ× áãØ ✖ÖØ✓ Ø✓×
ß✟ÜåØÖáçØãæ× åáÖååÙÚå☞＠✢ÙÚ ßÖß× àÚÙ✠ ✜✙ ✠✠ Ö✡ ✝ÖÜ✠×Ø×Ú
Ù✡Þ＠Ø✓× ßÖß× áãØØ×Ú ✓Üå ØÙ æ× ãå×✝☞

�í÷òðï ö÷ìíôëðòéðíé ✆òðéòïõïú ù✣úìéò ìí õé ✆ïôðéøéñé
ñíûúú ìí ��✄✤ ✆í øùõù✆í✥òí ù õéêë ìí îïðëñéò✦ ✧÷éú÷òí ìí
é ✆ïìé ñíéûé ôðú÷ íõíîòðùøïÿúï÷í ýéðò✦ ÷ð✦ ★✩✪✫✂✬ éîí✆ò
✆òðéò ìí õé ✆ïôðéøéñé ñíûúú ûé òðíüïú ✆ë øúí ðëÿïúò ôí òùéòë
✆ïôðéøéñé îéðí ïðêíéÿë é øú ✆ïìéòë✦
✭✮í ✆îðéôíð ú✆ ï✆íì òù ðíêùûí ò✮í ùïòíð ✆ïðøéîí ù✣úìí
õé✯íð ù÷ ò✮í ��✄✤ ôúôí✦
✰íøùðí ✱íõìú÷✁ ò✮í ôúôí ✱úò✮ ò✮í íõíî✄òðùøï✆úù÷ ✆ùî✲íò
ýôéðò ÷ù✦＠★✩✪✫✂ ò✮ú✆ õé✯íð ù÷ ò✮í ùïòíð ✆ïðøéîí ✮é✆ òù üí
✆îðéôíì ùøø ✱úò✮ú÷ ò✮í ✱íõìú÷✁ ✆íîòúù÷✦

✳íûúõí óòéüú ✆ï÷ò í✣íîïòéòí ôðú÷ ú÷✆íðñúé ï÷íú øùõúú ìí
éõïêú÷úï ôí ✆ïôðéøéñé õùð í✣òíðúùéðë✦ þîí✆ò ✆òðéò ìí
éõïêú÷úï òðíüïúí ö÷ìíôëðòéò ìí ôí ✆ïôðéøéñé ôí îéðí
✆í í✣íîïòë ✆ïìïðé✦ ✴úíîéðí ✆îïõë øùõù✆úòë ôí÷òðï é
ö÷ìíôëðòé øùõúé ìí éõïêú÷úï í✆òí îù÷îíôïòë ôí÷òðï ìùïë
ìúéêíòðí ìúøíðúòí✦ óîïõíõí ôí÷òðï ö÷ìíôëðòéðíé øùõúíú
ôí÷òðï ìúéêíòðí îéðí ìíôë✥í✆î ✵✶êê ✆ï÷ò ôðíûëÿïòí
îï ê✷÷íðí ôí÷òðï ðë✆ïîúðí✦

✭✮í óòéüú✄�úôí✆ éðí øú÷ú✆✮íì ✱úò✮ é÷ éõïêú÷úïê
îùéòú÷✁ ù÷ ò✮íúð ùïòíð ✆ïðøéîí✦
✭✮ú✆ éõïêú÷úïê îùéòú÷✁ ✮é✆ òù üí ✆îðéôíì ùøø ✱úò✮ú÷ ò✮í
✱íõìú÷✁ ✆íîòúù÷ üíøùðí ✱íõìú÷✁ ò✮í ôúôí✦＠✸éî✮ ôííõú÷✁
òùùõ ú✆ ìí✆ú✁÷íì øùð ò✱ù ú÷ìúûúìïéõ ôúôí ìúéêíòíð✆✦＠✭✮í
ôííõú÷✁ òùùõ✆ øùð ìúéêíòíð✆ øðùê ✵✶ êê ù÷ ✮éûí òïð÷ú÷✁
✮é÷ìõí✆✦

8970

8975

8974

8977

8978

d = 
16 + 20
20 + 25
32 + 40
50 + 63, 
75,   90, 
110 mm
125 mm

d 16 - 40 mm

d 50 - 110 mm
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8982

8984e

d = 40, 50, 63, 75, 90, 110, 125, 160, 200, 
      250, 315, 355, 400 mm

8983

d = 7, 11 mmd =16, 20, 25, 32, 40, 50, 63, 75, 90, 110, 125

8593

8986b 8972 13010

d = 7, 11 mm

✹✺✻ ✼✽✾✿ ❀ ❁❂❃❄ ❅✺✿✻✾❂ ❆❂✼❂✾❄

❇✺❈✼❉✿❊ ✻✽✽❈

✹✺✻ ❆❂✼❋✾✺ ❃❉✻❉✿❊❂✾❉ ✻❉❅ ●❋

❇✺❈✼❉✿❊ ✻✽✽❈ ❃✽✾ ✻❍✺ ■✺❈✼❉✿❊ ✽❃
❆❋✼✼❈✺❆

❏❑▲▼◆❖❑ ▼P❑▲❖▲◗ ❘❙

❏❚▲◗▲ ❯❚▲ ❱◆◗ ❖❲❳❱❙❨❨❙❱❖❚❲ ❚❯
❩◗❨❬❖❲▼ ❳❙❬❬❨◗❳

✹❭❪ ❫❭❴❵❫❵❛❜❜ ❝❴❞❫❪❡❫❜

❢✺❅❋❉✾❉✿❊ ❆✺✻

❣❤❫✐ ❫❭❴❵❫❵❛❜❜ ❴❭✐❪❫❡ ❝❡❥❵❫❭ ❦❞❡❫❜ ❧❴♠✐❞
♥❵ ♦♣ qqrs ❵❫❪❜t❤♥ ✐❫✉ ✈✇✈①

❢✺❅❋❉✾❉✿❊ ❅❈❂❊ ❃✽✾ ■✺❈✼❉✿❊ ✽❃ ②✽✾✺ ■❍✽❈✺❆
③❂❅ ✻✽ ④⑤ ❁❁⑥ ❅❋✾✻⑦ ✿✽⑦ ⑧⑨⑧⑩

❶◗▲❷❚❷◗❱▲❑ ❸▲◗❹P❺❑❱ ❻❑ ❳◗❲❺❚▲ ❸◗❲❱▲❑
❳❑❸▲❙❯◗❼◗

❶◗❷❸◗▲❙❱❑▲◗ ❷◗❙❳❑▲❖❲▼ ❖❲❳❱▲❑❷◗❲❱ ❩❖❱◆
❳❑▲❯❙❻◗ ❳◗❲❳❚▲

❽❖❳❸❚❺❖❱❖❹ ❙❨❖❲❖◗▲◗ ❼◗❹❖

❾❨❙❷❸❖❲▼ ❱❚❚❨
❬ ❿➀➁ ➂ ➃❿➄ ❷❷

d                              d2

40-  63 x 25
75-125 x 25
75-125 x 32
75-125 x 40
75-125 x 50
75-125 x 63

160-250 x 25
160-250 x 32
160-250 x 40
160-250 x 50
160-250 x 63
315-630 x 25
315-630 x 32
315-630 x 40
315-630 x 50
315-630 x 63

8986a

✹➅❂❈❄ ➆✿✼✺❅❄✾✻❋✾✺ ❃✽❈❉✺ ✼✺ ❋❈❂❁❉✿❉❂ ✼✺
❅✺ ➇✺➈❉ ✹✻❋②❉➉ ➆✿ ➈✺✼✺✾✺❋ ❅✾✺❊❄✻❉✾❉❉
❆❂❅✾❋❃✺➇✺❉ ❅✺✿✻✾❂ ❆❂✼❂✾❄ ➅❂ ❃❉✻❉✿❊❂✾❉ ✼✺
✻❉❅ ●❋

➊❍❋❁❃✺✾❉✿❊ ✼✺➈❉➅✺ ❃✽✾ ✾✺❁✽➈❉✿❊ ✻❍✺
❋❈❂❁❉✿❉❂❁ ❃✾✽❁ ❆✻❋②❉ ❅❉❅✺❆ ❋❆
❅✾✺❅❋✾❋✻❉✽✿ ❃✽✾ ■✺❈✼❉✿❊ ❆❋✼✼❈✺❆

d = 25, 32, 40, 50, 63 mm

ｓ｣➋➌➍ • Pｲｯ｣➍➎➎➏➐➑  ｴ➒➒➌➎
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➓➔→➣↔ ↕➙ ➣→↕↔➔➙ ➛➔➙➜➙➝➞↔➞➟ ➠➝ ➡➢↔➤➡➝➙ ↔ ➥➦➣➞
➧➦➝➧➙➛→➞➟ ➣➛➔➙ ↔ ➥➡ →➞➡➨➡➜↔➞➟ ➠➝ ➣→↕→➔↔ ➢↔➝→↔➨➟➩
➫➡➭↔➔➙↔ ➯➙➲➡➡ ➣➙ ➛➦↔➞➙ ➥↔➧➙ ➛➔➡➝ ➡➝➞➙➔➢➙↕➡→➨ →➝→➡
➣➡➢➛➨→ ↕➡➣➛➦➜➡➞➡➲ ↕➙ ➥➡➭↔➔➙➩ ➳➡↔➢➙➞➔→➨ ➙➨➙➢➙➝➵
➞→➨→➡ ↕➙ ➠➝➧➟➨➜➡➔➙ ↕➙ ➛➸➝➟ ➨↔ ➺➻ ➢➢ ➛➙➔➢➡➞➙
➙➭➙➧→➞↔➔➙↔ ➣→↕→➔➡➡ ➥➟➔➟ ➝➡➧➡➦ ➛➔➦➼➨➙➢➟➽ ➧➾➡↔➔
➚➡ ➠➝ ➧➦➝↕➡➯➡➡➨➙ ➲➡➞➔➙➤➙ ➙➭➡➣➞➙➝➞➙ ➠➝ ➚↔➝➞➡➙➔➙➨➙
↕➙ ➧➦➝➣➞➔→➧➯➡➡ ➣↔→ ➠➝ ➧➟➢➡➝➙➨➙ ➠➝ ➧↔➔➙ ➣→➝➞
➡➝➣➞↔➨↔➞➙ ➯➙➲➡➨➙➩ ➪➔➡➝ ↔➨➡➢➙➝➞↔➔➙↔ ➨↔ ➶➶➹ ➘➽
➙➨➙➢➙➝➞→➨ ↕➙ ➠➝➧➟➨➜➡➔➙ ➧↔➔➙ ➙➣➞➙ ➧➦➝➞➔➦➨↔➞ ➛➔➡➝
➡➝➞➙➔➢➙↕➡→➨ →➝→➡ ➞➙➔➢➦➣➞↔➞ ➥→➔➝➡➜➙↔➜➟ ➦ ➛→➞➙➔➙
↕➙ ➺➹➹ ➴↔➯➡ ➧↔➔➙ ➠➝➧➟➨➜➙➚➞➙ ➥➡➞➡➝➤→➨ ➚➡ ↕➦➔➝→➔➡➨➙
➛➙➝➞➔→ ➔➙➛↔➔↔➯➡➡ ↕➙ ➨↔ ↕➡↔➢➙➞➔→➨ ↕➙ ➷➺ ➢➢ ➚➡
➛➸➝➟ ➨↔ ↕➡↔➢➙➞➔→➨ ↕➙ ➺➻ ➢➢➩ ➬➧➙➣➞ ➡➝➣➞➔→➢➙➝➞➽
➠➢➛➔➙→➝➟ ➧→ →➝ ➢➦➝➞↔➝➞ ➚➡ ↔➨➞➙ ➣➧→➨➙ ➙➣➞➙ ➨➡➲➔↔➞
➠➝➞➔➵➦ ➧→➞➡➙ ↕➙ ➢➙➞↔➨➩

➓➔→➣➟ ➣→↕↔➔➙
➮➙↔➞➡➝➤ ➙➨➙➢➙➝➞ ➥➦➔ ➴➙➨↕➡➝➤ ➼➱ ➾↔➝↕

➬➔➞➩ ➝➔➩＠✃❐✃➹➽＠↕ ❒ ➷➺ ❮ ➺➻ ➢➢
➬➔➞➩ ➝➔➩＠✃❐✃➷➽＠↕ ❒ ➶➹ ❮ ➻➶ ➢➢

❰ÏÐÑÐÒÓ ÔÐ ÕÒÖ×ÏØÙÚÐ ÛÐÒÓÚÜ ÝÜÔÜÚ× ÑÞÒÜÞÏ×
ßÐÞà× ÔÐ áâã ÑÑä å×Ú× ÝÖÜÏÐ ÛÐÒÓÚÜ ÝÜÔÜÚ×

æÐÞÓÙÒç ÐÏÐÑÐÒÓ åèÚ éÐÏÔÙÒç êë ìÞÒÔ áâã ÑÑ
éÙÓìèÜÓ éÐÏÔÙÒç ÓèèÏÝ

íÛÞÚÞÓ ÝÜÔÞÚÐ ÞÓÐÏÙÐÚ

îèÖïÐÓðéÐÏÔÙÒç ÑÞÖìÙÒÐ éÙÓì ìÐÞÓÙÒç
ÐÏÐÑÐÒÓÝ

ñòóôóõö÷ øù úöøóôù óõù÷ûùô úù üý÷ýúùþõù
òùÿõôö ✂ù�û þû üûõûÿ✁öôû ✄óôù òôù☎ûÿõ✆ øûó✝ùõùôù
Õÿõôù ã0＠✝✝ þû áâã＠✝✝✞＠✟÷ù✝ù÷ù øù üû✠óôù
úöÿõ ✄ýÿ✄ùòöõù óúõüù÷ Õÿ✄✡õ ú✆ ýüùôù ý üû✠óôù
úöüû✄ûùÿõ øù ☛öÿ✆☞ òôù✄ö✝ þû ý òý☎û✂ûýÿóôù
✄ýÿõôó÷✆ ó õö☛ö÷óõöôûû✞＠✌ù ✁óôóÿõùó☎✆ üóòõö÷ ✄✆
ó✄ùúõù ✄÷ù✝ù øù üû✠óôù úöÿõ ó÷ûÿûóõù ✄ùÿõôó÷
òù ó✠ö÷ óòóôóõö÷öû✞＠✍÷ù✝ùÿõö÷ øù Õÿ✄✆÷☎ûôù
ùúõù ✄ýÿõôý÷óõ òôûÿ ûÿõùô✝ùøûö÷ öÿöû õùô✝ýúõóõ
þû ùúõù òôù�✆☎öõ ✄ö ý ÷ö✝ûÿ✆ ûÿøû✄óõýóôù✞
✎öõùôùó úó ùúõù øù á✏✏✏＠øù ✑ó✂û ÷ó ý õùÿúûöÿù
øù ó÷û✝ùÿõóôù øù ââ✏＠✒✞＠✓öüù÷ù þû øýôÿöôû÷ù
üý÷ýúûõù òùÿõôö ÷ûòûôù þû ✄óôù óö öô✝✆õýóôù÷ù
øûó✝ùõôù ã✏☞ ✔✕☞ ✖ã☞✗✏☞ áá✏＠þû áâã＠✝✝ óö
ûÿúùô✂ûû øù õùü÷ýÿ☞ òöõ✡ÿø üû öþýô øù ✝ýÿõóõ òù
ù÷ù✝ùÿõö÷ øù Õÿ✄✆÷☎ûôù

8980/8981

8988 

8991 

Ô ✘ Û✡Ò× ÏÞ＠áâã ÑÑ

d = 50 - 125 mm

ｓ｣✙✚✛ • Pｲｯ｣✛✜✜✢✣✤  ｴ✥✥✚✜

➓➾➙ ➣➾➦➴➝ ➾➙↔➞➡➝➤ ➙➨➙➢➙➝➞ ➴↔➣
↕➙➲➙➨➦➛➙↕ ➥➦➔ ➢↔➝→↔➨ ➴➙➨↕➡➝➤➩ ✦➞↔➞➡➦➝↔➔➱
➢➦→➝➞➡➝➤ ➧↔➝ ➼➙ ↕➦➝➙ ➼➱ ↔ ➣➡➢➛➨➙ ➥➡➭➡➝➤
↕➙➲➡➧➙➩ ➓➾➙ ➾➙↔➞➡➝➤ ➙➨➙➢➙➝➞ ↕➡↔➢➙➞➙➔ →➛
➞➦ ➺➻ ➢➢ ↔➨➨➦➴➣ ➴➙➨↕➡➝➤ ➴➡➞➾➦→➞ ➛➔➦➼➨➙➢➣
➙➲➙➝ →➝↕➙➔ ↕➡➥➥➡➧→➨➞ ➧➦➝➣➞➔→➧➞➡➦➝ ➣➡➞➙
➧➦➝↕➡➞➡➦➝➣ ↔➝↕ ➡➝ ➣➨➦➞➣➩ ➬➞ ➶➶➹ ➲➦➨➞ ➞➾➙
➞➾➙➔➢➦➣➞↔➞➡➧↔➨➨➱ ➧➦➝➞➔➦➨➨➙↕ ➾➙↔➞➡➝➤ ➙➨➙➢➙➝➞
➾↔➣ ➛➦➴➙➔ ➦➥ ➺➹➹ ➴↔➞➞ ➥➦➔ ➧➦↔➞➙↕ ➾➙↔➞➡➝➤
➣➦➧✧➙➞➣ ↔➝↕ ➢↔➝↕➔➡➨➣ ➥➔➦➢ ➷➺ ➢➢ ➞➦ ➺➻
➢➢ ➡➝ ↕➡↔➢➙➞➙➔➩ ➓➾➡➣ ↕➙➲➡➧➙ ➧➦➢➛➨➙➞➙↕ ➼➱
↔ ➛➦➣➞ ↔➝↕ ➞➦➦➨➣ ➡➣ ↕➙➨➡➲➙➔➙↕ ➡➝ ↔ ➢➙➞↔➨
➧↔➣➙➩

★ìÐ ÝèÖïÐÓðéÐÏÔÙÒç ÑÞÖìÙÒÐ éÙÓì ìÐÞÓÙÒç
ÐÏÐÑÐÒÓ ÙÝ ÝÜÙÓÞêÏÐ åèÚ ÛÙÛÐÝ ÞÒÔ åÙÓÓÙÒçÝ Óè
áâã ÑÑ ÙÒ ÔÙÞÑÐÓÐÚ✞＠★ìÐ ÖÏÞÑÛÙÒç åÙ✩ÓÜÚÐÝ
ÞÚÐ ÔÐÝÙçÒÐÔ Óè ÛÚèàÙÔÐ êèÓì ÝÜååÙÖÙÐÒÓ
ÖÏÞÑÛÙÒç åÜÒÖÓÙèÒ ÞÒÔ ÖÐÒÓÚÙÖ ÛèÝÙÓÙèÒÙÒç✞＠í
ÔÐåÙÒÙÓÐ èÒðÞ✩ÙÝ ÞÏÙçÒÑÐÒÓ èå ÓìÐ ÖÏÞÑÛÐÔ
✪èÙÒÓ ÛÞÚÓÝ ÙÝ çÜÞÚÞÒÓÐÐÔ✞
★ìÐ ìÐÞÓÙÒç ÐÏÐÑÐÒÓ ÙÝ ÓìÐÚÑèÝÓÞÓÙÖÞÏÏë
ÖèÒÓÚèÏÏÐÔ ÞÒÔ ìÞÝ Þ ÝÙçÒÞÏ ÏÞÑÛ✞ ✫ÓÝ ÛèéÐÚ
ÙÝ á✏✏✏ é✞＠ÞÓ ââ✏ à✞＠★ìÐ ìÐÞÓÙÒç ÝèÖïÐÓÝ ÞÒÔ
ÑÞÒÔÚÙÏÝ èå ã✏ä＠✔✕ä＠✖ãä ✗✏ä＠áá✏ ÞÒÔ áâã ÑÑ
ÞÚÐ ÓÐåÏèÒÙØÐÔ ÞÒÔ ÐÞÝë Óè ÑèÜÒÓ èÒ ÓìÐ
ìÐÞÓÙÒç ÐÏÐÑÐÒÓ✞
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8989/250

8989/315

8989/500

8990

✬✭✮✯✮✰ ｳｵ､ｵｲ ＠✱✮✭✲✱✮✭ ✱✳ ･ｬ･ｭ･ｮｴ＠
✴✵✱✶✷✸✹✯✺.
ｔｩー ＠✻✼ 250＠✲ ✮✯✰.＠ｮｲ.＠＠✽2✽9✾250

Bｵｴｴ＠✿✺✷❀✹✵❁ ❂✮✱❃✹✵✺ wｩｴｨ H･✮✰✹✵❁
Eｬ･ｭ･ｮｴ .

ｔｹー･＠✻✼ 250＠✲ ✼✮✯✰ N✳❄❅✺✯ ✽2✽9✾250

❆❇❈❉❈❊❋● ❍■ ❏❋❍❋❉❑ ▲❈❇▼▲❈❇ ◆❖P◗❘ ❏■
❙❚●❚❏■❯❊■＠ ❇■❱❊❉❋ ❈ ❏❋❍❈ ❊❋❲❋●❈❊❋❉❈ ❯❳
❙❳❊❳❱❨❋❉❳●■ ＠❖❖▼❩❬ ❖❖▼❩❭❪ ▲❋ ❍❳❈❫■❊❉■ ❴❱❊❉■
❵❘ ❫❫ ❯❳ P◗❘ ❫❫❛
❆❇❈❉❈❊❋● ❍■ ❏❋❍❋❉❑ ❳❱▲●❋❍■❜ ❈❇❈❉❈❊❋●
❇❉❚❇❉❳❋▼❝❳❏❞ ■●■❫■❱❊❋● ❍■ ❴❱▲❑●❝❳❉■❞ ❋❱❳❊❈❊■❈
❡❳❍❉❈❋●❳▲❑❞ ❇❉■▲❋❫ ❯❳ ❚ ❙❉■❝❈ ■●■▲❊❉❳▲❑❛
❢●■❫■❱❊❋● ❍■ ❴❱▲❑●❝❳❉■ ■❏❊■ ❇❉❚❊■❣❈❊ ▲❋ ❋❱
❏❊❉❈❊ ❍■ ❊■❙●❚❱❞ ❙❳❳❱❍ ▲❚❱❊❉❚●❈❊ ❇❉❳❱
❳❱❊■❉❫■❍❳❋● ❋❱❋❳ ❊■❉❫❚❏❊❈❊ ❯❳ ❈❉■ ❚ ❇❋❊■❉■
❍■ ❤◗❘❘ ❍■ ✐❈❥❳ ●❈ ❚ ❊■❱❏❳❋❱■ ❍■ ❈●❳❫■❱❊❈❉■
❍■ PP❘ ❦

❪❡■ ❲❋❊❊ ✐■●❍❳❱❨ ❫❈▲❡❳❱■ ◆❖P◗❘ ❳❏ ❏❋❳❊❈❲●■
❙❚❉ ✐■●❍❳❱❨ ❖❖▼❩❬❖❖▼❩❭❪ ❇❳❇■❏
❈❱❍ ❙❳❊❊❳❱❨❏ ❙❉❚❫ ❵❘ ❫❫ ❊❚ P◗❘ ❫❫❛ ❪❡■
✐■●❍❳❱❨ ❫❈▲❡❳❱■ ❳❱▲●❋❍■❏ ❊❡■ ❲❈❏❳▲
❫❈▲❡❳❱■❞ ❊❡■ ❡■❈❊❳❱❨ ■●■❫■❱❊❞ ❈ ❡❧❍❉❈❋●❳▲
❈❨❨❉■❨❈❊■ ❈❏ ✐■●● ❈❏ ❈❱ ■●■▲❊❉❳▲❈● ❇●❈❱❳❱❨
❊❚❚●❛
❪❡■ ❡■❈❊❳❱❨ ■●■❫■❱❊ ❳❏ ▲❚❈❊■❍ ✐❳❊❡ ❪■❙●❚❱❞
❊❡■❉❫❚❏❊❈❊❳▲❈●●❧ ▲❚❱❊❉❚●●■❍ ❈❱❍ ❡❈❏ ❈❱
❚❋❊❇❋❊ ❚❙ ❤❛◗❘❘ ✐❈❊❊ ❈❊ PP❘ ♠❚●❊❛

✬✭✮✯✮✰ ♥✳❀✳✯✶ ✱✮✭✲✱✮✭ ✱✳ ✺✷✺❄✺✵✰
✴✵✱✶✷✸✹✯✺.
ｔｩー ＠✻✼ 315＠✲ ✬ｲｴ.＠ｮｲ.＠＠✽9✽9✾315

Bｵｴｴ＠✿✺✷❀✹✵❁ ❂✮✱❃✹✵✺ wｩｴｨ H･✮✰✹✵❁
Eｬ･ｭ･ｮｴ .

ｔｹー･＠✻✼ 315＠✲ ✼✮✯✰ N✳❄❅✺✯ ✽9✽9✾315

♦♣qrqst✉ ✈✇ ①t✈tr② ③q♣④③q♣ ⑤⑥⑦⑧⑨ ①✇
⑩❶✉❶①✇❷s✇ ♣✇❸srt q ①t✈q st❹t✉qstrq ❷❺
⑩❺s❺❸❻tr❺✉✇ ＠ ⑥⑥④❼❽⑥⑥④❼❾❿ ③t ✈❺q➀✇sr✇ ➁❸sr✇
➂➃＠➀➀ ❷❺ ⑦⑧⑨ ➀➀➄ ♦♣qrqst✉ ✈✇ ①t✈tr② ❺❸③✉t✈✇➅
q♣qrqst✉ ♣r❶♣r❺t④➆❺①➇ ✇✉✇➀✇❸st✉ ✈✇ ➁❸③②✉➆❺r✇➇
t❸❺sqs✇q ➈❺✈rqt✉❺③②➇ ♣r✇③t➀ ❷❺ ⑩r✇➆q ✇✉✇③sr❺③q➄
➉✉✇➀✇❸st✉ ✈✇ ➁❸③②✉➆❺r✇ ✇①s✇ ♣r❶s✇➊qs ③t t❸
①srqs ✈✇ s✇⑩✉❶❸➇ ⑩❺❺❸✈ ③❶❸sr❶✉qs ♣r❺❸ ❺❸s✇r➀✇✈❺t✉
t❸t❺ s✇r➀❶①sqs ❷❺ qr✇ ❶ ♣ts✇r✇ ✈✇ ➋⑨➃➃ ✈✇
➌q➍❺ ✉q ❶ s✇❸①❺t❸✇ ✈✇ q✉❺➀✇❸sqr✇ ✈✇ ➋➋➃ ➎➄

❿➈✇ ❹tss ➌✇✉✈❺❸❻ ➀q③➈❺❸✇ ⑤⑥⑦⑧⑨ ❺① ①t❺sq❹✉✇
⑩❶r ➌✇✉✈❺❸❻ ⑥⑥④❼❽⑥⑥④❼❾❿ ♣❺♣✇① q❸✈ ⑩❺ss❺❸❻①
⑩r❶➀ ➂➃ ➀➀ s❶ ⑦⑧⑨ ➀➀➄ ❿➈✇ ➌✇✉✈❺❸❻
➀q③➈❺❸✇ ❺❸③✉t✈✇① s➈✇ ❹q①❺③ ➀q③➈❺❸✇➇ s➈✇
➈✇qs❺❸❻ ✇✉✇➀✇❸s➇ q ➈➏✈rqt✉❺③ q❻❻r✇❻qs✇ q①
➌✇✉✉ q① q❸ ✇✉✇③sr❺③q✉ ♣✉q❸❺❸❻ s❶❶✉➄
❿➈✇ ➈✇qs❺❸❻ ✇✉✇➀✇❸s ❺① ③❶qs✇✈ ➌❺s➈ ❿✇⑩✉❶❸➇
s➈✇r➀❶①sqs❺③q✉✉➏ ③❶❸sr❶✉✉✇✈ q❸✈ ➈q① q❸ ❶ts♣ts
❶⑩ ➋➄⑨➃➃ ➌qss qs ➋➋➃ ➐❶✉s➄

✬✭✮✯✮✰ ♥✳❀✳✯✶ ✱✮✭✲✱✮✭ ✱✳ ✺✷✺❄✺✵✰
✴✵✱✶✷✸✹✯✺.
ｔｩー ＠✻✼ 500＠✲ ✬ｲｴ.＠ｮｲ.＠＠✽9✽9✾500

Bｵｴｴ＠✿✺✷❀✹✵❁ ❂✮✱❃✹✵✺ wｩｴｨ H･✮✰✹✵❁
Eｬ･ｭ･ｮｴ .

ｔｹー･＠✻✼ 500＠✲ ✼✮✯✰ N✳❄❅✺✯ ✽9✽9✾500

➑➒➓➔➓→➣↔ ↕➙ ➛➣↕➣➔➜ ➝➓➒➞➝➓➒ ➟➠➡➢➤➤➥ ➦➧↔➧➛➙➨→➙
➒➙➩→➔➣ ➓ ➛➣↕➓ →➣➫➣↔➓→➣➔➓ ➨➭ ➦➭→➭➩➯➣➔➭↔➙ ＠➡➡➞➲➳➡➡➞
➲➵➸ ➝➣ ↕➭➓➺➙→➔➙ ➻➩→➔➙ ➼➤➤ ➺➺ ➨➭ ➢➤➤ ➺➺➽
➑➒➓➔➓→➣↔ ↕➙ ➛➣↕➣➔➜ ➭➩➝↔➣↕➙➾ ➓➒➓➔➓→➣↔ ➒➔➧➒➔➭➣➞
➚➭➛➪ ➙↔➙➺➙➩→➣↔ ↕➙ ➻➩➝➜↔➚➭➔➙➪ ➣➩➭→➓→➙➓ ➶➭↕➔➓➣↔➭➝➜➪
➒➔➙➝➣➺ ➨➭ ➦➔➙➚➓ ➙↔➙➝→➔➭➝➜➽
➹↔➙➺➙➩→➣↔ ↕➙ ➻➩➝➜↔➚➭➔➙ ➙➛→➙ ➒➔➧→➙➘➓→ ➝➣ ➣➩ ➛→➔➓→
↕➙ →➙➦↔➧➩➪ ➦➭➭➩↕ ➝➧➩→➔➧↔➓→ ➒➔➭➩ ➭➩→➙➔➺➙↕➭➣↔ ➣➩➣➭
→➙➔➺➧➛→➓→ ➨➭ ➓➔➙ ➧ ➒➣→➙➔➙ ↕➙ ➴➢➤➤ ↕➙ ➷➓➬➭ ↔➓ ➧
→➙➩➛➭➣➩➙ ↕➙ ➓↔➭➺➙➩→➓➔➙ ↕➙ ➼➼➤ ➮

➸➶➙ ➫➣→→ ➷➙↔↕➭➩➯ ➺➓➝➶➭➩➙ ➠➡➱✃➢ ➭➛ ➛➣➭→➓➫↔➙ ➦➧➔
➷➙↔↕➭➩➯ ➡➡➞➲➳➡➡➞➲➵➸ ➒➭➒➙➛ ➓➩↕ ➦➭→→➭➩➯➛ ➦➔➧➺
➼➤➤ ➺➺ →➧ ➢➤➤ ➺➺➽ ➸➶➙ ➷➙↔↕➭➩➯ ➺➓➝➶➭➩➙
➭➩➝↔➣↕➙➛ →➶➙ ➫➓➛➭➝ ➺➓➝➶➭➩➙➪ →➶➙ ➶➙➓→➭➩➯
➙↔➙➺➙➩→➪ ➓ ➶❐↕➔➓➣↔➭➝ ➓➯➯➔➙➯➓→➙ ➓➛ ➷➙↔↔ ➓➛ ➓➩
➙↔➙➝→➔➭➝➓↔ ➒↔➓➩➭➩➯ →➧➧↔➽
➸➶➙ ➶➙➓→➭➩➯ ➙↔➙➺➙➩→ ➭➛ ➝➧➓→➙↕ ➷➭→➶ ➸➙➦↔➧➩➪
→➶➙➔➺➧➛→➓→➭➝➓↔↔❐ ➝➧➩→➔➧↔↔➙↕ ➓➩↕ ➶➓➛ ➓➩ ➧➣→➒➣→ ➧➦
➴➽➤➢➤ ➷➓→→ ➓→ ➼➼➤ ❒➧↔→➽

✬✭✮✯✮✰ ✭✺✵✰✯✳♥✳❀✳✯✶ ✱✮✭✲✱✮✭
✬ｲｴ.＠ｮｲ.＠✽9✽9✾250＠､＠❮＠90＠✲250＠ｭｭ＠
✬ｲｴ.＠ｮｲ.＠✽9✽9✾315＠､＠❮＠90＠✲315＠ｭｭ＠

✬ｲｴ.＠ｮｲ.＠✽9✽9✾500＠､＠❮＠200＠✲500＠ｭｭ

✿･ｬ､ｩｮｧ＠❄✮✱ｨｩｮ･＠ｦｯｲ＠❅✳✰✰ w･ｬ､ｩｮｧ
✼✮ｲｴ.＠ｮｯ.＠✽9✽9✾250＠､＠❮＠90＠ﾖ ＠250＠ｭｭ
✼✮ｲｴ.＠ｮｯ.＠✽9✽9✾315＠､＠❮＠90＠ﾖ ＠315＠ｭｭ
✼✮ｲｴ.＠ｮｯ.＠✽9✽9✾500＠､＠❮＠200＠ﾖ ＠500＠ｭｭ
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DVGW
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W 544
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DIN 8077

DIN 8078

DIN EN ISO
15874

DVS 2207
Part 11

DVS 2208
Part 1

KTW
Recommendation

VOB Partl C
DIN 18381

DIN EN 10226
Part 1

DIN 16928

✎✏✑✒ ✓✒✔ ✕✖✗✒✕✘✖✕✒✗✏✔✙ ✚✛✛✜✢ ✣✖✔✓✒✤✒✒ ✥✏✔✏✘✦✗✏ ✓✏ ✧✦✗✒★✦★✏
✛✖✗✩✕✘✖✕✩✗✏✔✏ ✚✛✛✜ ✕✒✕✏✪ ✫✏✔✏✘✦✗ ✬✭✦✗✒★✩ ✘✏✬✭✒✘✏✮✏✔★✪

ｓ✒✪★✏✮✏ ✓✏ ✧✦✔✦✗✒✯✦✘✏ ✓✏ ✮✦★✏✘✒✦✗✏ ✕✗✦✪★✒✧✏ ✕✏✔★✘✭
✒✔✪★✦✗✦✰✒✒✗✏ ✓✏ ✦✕✙ ✧✦✗✓✙ ✱✒ ✘✏✧✏✢ ✛✖✗✒✕✘✖✕✒✗✏✔✙ ✚✛✛✜

✛✗✦✪★✒✧ ✕✒✕✒✔✥ ✪✩✪★✏✮✪ ✲✖✘ ✳✖★ ✦✔✓ ✧✖✗✓ ✴✦★✏✘ ✒✔✪★✦✗✗✦★✒✖✔✪
✛✖✗✩✕✘✖✕✩✗✏✔✏ ✚✛✛✜

✵✶✷✶✸✹ ✺✹✻✼✸✽✹✾✼✾✿✸ ✻✼✸✺✿❀✾✹❁✻✽❂✼
✵✶✷✶✸✹ ❀✸✽❃ ❄✿✾✿❁✽✸✼✹ ✼✾✼✺✼❃✻✼✾✿✸ ✷✼ ❅❃❂❆✾❇✽✸✼❈ ✹ ❉✼❊✽✾✿✸❈ ❄✽✻✽❃❋✶✸✽✾✿✸ ●✽

❀✹❃✿✶✸✽✾✿✸ ✼❍✼❂✶✻✹✻✼ ✷✽❃ ■■
❏✼✾✷✽❃❋ ✿❄ ✻❑✼✸✺✿❀✾✹❁✻✽❂
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Standarde si norme pentru tubulatura de plastic care vehiculeaza
apa rece si calda
Standards and Prescriptions for Cold- and Hot Water Pipes of Plastic

▼◆❖P ◗P❘ ❙❚❯P❙❱❚❙P❯◆❘❲ ❳❨❨❩❬ ❭P❪◆❘❫P❴❘P
❨❚❯❵❙❱❚❙❵❯◆❘◆ ❳❨❨❩ ❙P❙◆❫ ❭P❪◆❘❫P❚❘❫

❛❜❝❜❞❡ ❢❡❣❤❞✐❡❥❤❥❦❞ ❣❤❞❢❦❧❥❡♠❣✐♥❤
♦❧❡❞❡❣❤ ♣✐ ✐q♠❣❞❜❢❤q❣❤ r❦❥❦♠✐❣❤ ❧❤q❣❞❜ ❤r❤♥❣❜❡❞❤❡ ♠❜❝❜❞✐✐ ❧❞✐q r❦❥❦♠✐❞❤❡

❤❥❤❢❤q❣❤❥❦❞ ❝❤ ❝❤ sq♥t❥✉✐❞❤✈ ❡ ✇❤①✐❥❦❞✈ r✐❣✐q②❜❞✐❥❦❞ ♣✐ ❧❡q❦❜❞✐❥❦❞ ❤③❤♥❜❣❡❣❤ ❝✐q
④④

⑤❤❥❝✐q② ❦r ❣⑥❤❞❢❦❧❥❡♠❣✐♥♠
⑦❡♥⑥✐q❤♠ ❡q❝ ❝❤①✐♥❤♠ r❦❞ ⑥❤❡❣❤❝ ❣❦❦❥ ⑧❤❥❝✐q② ❦r ❧✐❧❤♠✈ ❧✐❧✐q② ❧❡❞❣♠ ❡q❝

❧❡q❤❥♠

⑨❡❞❡♥❣❤❞ ✐q❦r❤q♠✐① ❝✐q ❧❜q♥❣ ❝❤ ①❤❝❤❞❤ r✐✉✐❦❥❦②✐♥
⑩q ♥❦qr❦❞❢✐❣❡❣❤ ♥❜ ❞❤♥❦❢❡q❝t❞✐❥❤ ❡❜❣❦❞✐❣t✇✐✐ ②❤❞❢❡q❤ sq ❝❦❢❤q✐❜❥ ♠tqt❣t✇✐✐

④⑥❶♠✐❦❥❦②✐♥❡❥ ⑥❡❞❢❥❤♠♠q❤♠♠
♦♥♥❦❞❝✐q② ❣❦ ❣⑥❤ ❞❤♥❦❢❢❤q❝❡❣✐❦q♠ ❦r ❣⑥❤ ❷❤❞❢❡q ⑥❤❡❥❣⑥ ❡❜❣⑥❦❞✐❣❶

④❞❦♥❤❝❜❞✐ ❡r❤❞❤q❣❤ ♥❦q❣❞❡♥❣❤❥❦❞ ❝✐q ❝❦❢❤q✐❜❥ ♥❦q♠❣❞❜♥✇✐✐❥❦❞ ❝✐q
❷❤❞❢❡q✐❡ ❸❹❺❻❼ ❽ ❧❡❞❣ ⑨❾ ♠❧❤♥✐r✐♥❡✇✐✐ ❣❤⑥q✐♥❤ ②❤q❤❞❡❥❤ ❧❤q❣❞❜ ♥❦q❣❞❡♥❣❤ ❝✐q
❝❦❢❤q✐❜❥ ♥❦q♠❣❞❜♥✇✐✐❥❦❞ ❸♦❿❹❼ ❽ ➀q♠❣❡❥❡❞❤❡ ❣❜➁❜❥❡❣❜❞✐✐ ❧❤q❣❞❜ ②❡✉❤✈ ❡❧t ♣✐

❧❤q❣❞❜ ♥❡q❡❥✐✉t❞✐ sq ✐q❣❤❞✐❦❞❜❥ ♥❥t❝✐❞✐❥❦❞
❷❤❞❢❡q ♥❦q♠❣❞❜♥❣✐❦q ♥❦q❣❞❡♥❣ ❧❞❦♥❤❝❜❞❤♠ ❸❹❺❻❼ ➂ ❧❡❞❣ ⑨❾ ❷❤q❤❞❡❥

❣❤♥⑥q✐♥❡❥ ♠❧❤♥✐r✐♥❡❣✐❦q♠ ✐q ♥❦q♠❣❞❜♥❣✐❦q ♥❦q❣❞❡♥❣♠ ❸♦❿❹❼❽➀q♠❣❡❥❥❡❣✐❦q ❦r ②❡♠✈
⑧❡❣❤❞ ❡q❝ ❝❞❡✐q❡②❤ ❧✐❧❤⑧❦❞➃ ✐q♠✐❝❤ ➁❜✐❥❝✐q②♠

ｆ➄➅➆➇➆ ❏➄➇➇➈➉➊➇➋ ➌➆➍➇➊➎ ✇❤①✐ ♣✐ r✐❣✐q②❜❞✐❾ r✐❥❤❣❤ ❧❡❞❡❥❤❥❤ ✐q❣❤❞✐❦❡❞❤ ♣✐ r✐❥❤❣❤
❤③❣❤❞✐❦❡❞❤

❏➄➇➇➈➉➊➇➋ ➌➄➌➆ ➇➋➊➆➏➐➑ ➒➉➊ ➌➄➌➆➑ ➏➍➐ ➒➄➇➇➄➍➓➑ ➔➏➊➏➅➅➆➅ ➒➆→➏➅➆ ➇➋➊➆➏➐ ➏➍➐
➇➏➌➆➊➆➐ →➏➅➆ ➇➋➊➆➏➐

➀q♠❣❡❥❡❞❤❡ r✐❣✐q②❜❞✐❥❦❞ ♣✐ ❤❥❤❢❤q❣❤❥❦❞ ❧❤q❣❞❜ ❣❜➁❜❥❡❣❜❞✐
➣❤②❜❥✐ ②❤q❤❞❡❥❤

④✐❧❤ ↔❦✐q❣♠ ❡q❝ ❧✐❧✐q② ❧❡❞❣♠ ✐q♠❣❡❥❥❡❣✐❦q ❷❤q❤❞❡❥ ❞❤②❜❥❡❣✐❦q♠
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For your  security we have covered a product liability insurance with a reputated German insuran-

ce company. Compliance with the existing DIN standards, our planning and working instructions

as well as professional installation by an approved skilled company are compulsory for any

indemniication.

In case of any damage – provided that the damage has veriiably been caused by manufacturing

resp. material faults – you will be indemniied up to the below mentioned amounts:
1. Product liability:      € 30.000.000,-- for personal damages and physical damages at buildings and machinery

2. Costs for installationand disassembly:    €   1.000.000,-- without any consequential charges
3. Damages caused 

to the environment: € 10.000.000,-- caused by products inluencing soil, air or water

The warranty starts on the day of installation and will end 10 years after the production date of

the installed Bänninger products. 
This certiicate is valid after the performing company has conirmed the professional installatio n

with their signature and stamp and Bänninger has countersigned it. 
Please ill in the warranty certiicate after installation has been completed and send it to

Bänninger Kunststoff-Produkte GmbH, Bänningerstrasse 1, 35447 Reiskirchen, Germany. 

Bänninger will countersign the certiicate and return it to you. 

This is to conirm  that the used Bänninger products have been installed professionally accor -

ding to the DIN standards and the planning and working instructions.

Full addres s

Name of constructor resp. project

Installed material: PP-R⁄ PP-RCT          approx.  meters of pipeInstalled material: PE

Installed material: PVC- U

Assigned purpose:
(e.g. residential house, hotel etc.)
Installation has been carried out and completed by us on:

Delivery / commissioning date:

Full address:

Warranty Certi�cate No.Bänninger Kunststoff- Produkte GmbH • Bänningerstr.  1 • D-35447 Reiskirchen⁄Germany • Phone + 49 6408 89-0 • Fax + 49 6408 6756

Policy-N°: 13294786-0101811313294786-01031133Handled by:
Date:

Back to: Sender Constructor
Installation Company
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Reiskirchen,

Mandatory signature

Stamp installation company

Mandatory signature

(No legal right can be derived from this warranty certiicate.)

04⁄12

Starting at the day of installation of the PP-R / PP-RCT piping system PN 20 we grant a warranty of 10 years.
This product liability includes personal and physical damages, installation costs and costs for disassembly up
to 30 Mio EURO per damage event. This will be confirmed by issuing the warranty certificate related to the
project.
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Instructiuni proiectare si instructiuni de lucru
Planning and working instructions

Index ↕➙➛➜➝➞➟➠➡➡ ➢➤➥➙➡➦➤➧➨➤➦➥➙➡➦➟➩ ➡➙➛➜➝➞➟➢➡➜➙➫ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➭➭ ➯ ➭➲

➳➤➵➡➫➢➤➙➠➸ ➦➥➡➞➡➦➸➧➺➥➤➞➡➦➟➩ ➝➤➫➡➫➢➟➙➦➤ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➭➻ ➯ ➭➼

➽➜➞➤➙➡➾ ➚➤ ➾➢➡➩➡➵➟➝➤➧➳➟➙➪➤ ➜➛ ➟➶➶➩➡➦➟➢➡➜➙ ➧ ➨➤➞➶➹ ➢➤➙➫➡➜➙＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➭➘ ➯ ➭➴

➷➝➜➡➤➦➢➟➝➤➧➷➩➟➙➙➡➙➪ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➲➬ ➯ ➲➲

➮➾➙➦➠➡➜➙➟➝➤➧➱➜➝✃➡➙➪＠ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠ ➲➻ ➯ ➼❐

❒➙➦➤➝➦➟➝➤ ➶➝➤➫➡➾➙➤➧➷➝➤➫➫➾➝➤ ➢➤➫➢ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➼➭ ➯ ➼➼

↕➵➜➩➟➠➡➤➧↕➙➫➾➩➟➢➡➜➙ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➼➘

➷➝➤❮➤➙➡➝➤➟ ➡➙➦➤➙➚➡➡➩➜➝➧➮➡➝➤ ➶➝➤❮➤➙➢➡➜➙ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➼➘

➨➝➟➙➫➶➜➝➢ ❰➡ ➚➤➶➜➵➡➢➟➝➤➧➨➝➟➙➫➶➜➝➢ ➟➙➚ Ï➢➜➦✃➡➙➪ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➼➴

Page



46 www.baenninger.de

Informatii tehnice
Technical informations

ｍÐÑÒÓÔÐÕÖ
××ØÙ ÚÛÜÝÞÛßÜÛÞÝàáâ ãÜÛÜÝÞäàßÞåæçâ æÝàæçÜßè ãé Ü
äæêâ äÜÝàãéÝæßâ ßÞëÞãæçâ ìÞ êçæíÞÝÞåæçâ Ýæ
çàäÛàßæçéßÞ ßÞëÞãæçàî ïæçàßÞæÝéÝ ðáçßéáàìçà
ãÜáëÞñÞÞÝà ëà ãæÝÞçæçà ëÞá ãæëßéÝ ÙàãÜäæáëâßÞÞ
òóô æ õÜáêÞÝÞéÝéÞ öàßäæá æÝ êâáâçâñÞÞî

÷êæäíÝæßàø
ïéùà ëà êéëæßà
úéëæßàæ ãæÛØãæÛ êà ùæãà ÛßÞá ùÜÝÜêÞßàæ éáÜß
àÝàäàáçà ëà ðáãâÝåÞßàû ðá ãÜáùÜßäÞçæçà ãé
êçæáëæßëàÝà＠üýú ÚþáêçÞçéçéÝ öàßäæá Ûàáçßé
àùàãçéæßàæ＠êéëéßÞÝÜßèø＠íßÜìéßæ ÿÿ�✁û Ûæßçàæ ✂✂û
ãæÛÞçÜÝéÝ ✄îÿî þáêçßéäàáçàÝà ìÞ ëÞêÛÜåÞçÞ☎àÝà
Ûàáçßé＠êéëæßàæ＠ãé＠æ✆éçÜßéÝ àÝàäàáçàÝÜß ëà
ðáãâÝåÞßà ðá ãÜáùÜßäÞçæçà ãé êçæáëæßëàÝà＠üýúû＠
íßÜìéßæ ÿÿ�✝û Ûæßçàæ ✂û ãæÛÞçÜÝéÝ ✞û＠÷áà✟æ＠ÿû＠çÞÛéÝ＠
÷

✠äíÞáâßÞ ùÞÝàçæçàø
✠äíÞáâßÞÝà ùÞÝàçæçà æùàßàáçà ùÞçÞáöéßÞÝÜß æëæÛçÜæßà
êéáç ãÜáùÜßäà ãé Ûßà☎àëàßÞÝà êçæáëæßëéÝéÞ üþ✡
ÿ☛☛☛û ßàêÛàãçÞ☎ þú☞ ✁û æëÞãâû ùÞÝàç ÞáçàßÞÜß
ãÞÝÞáëßÞãû ùÞÝàç à✟çàßÞÜß ãÜáÞãî ✌ÞÝàçàÝà à✟çàßÞÜæßà
ùÜÝÜêÞçà Ûàáçßé ãÜáàãçæßàæ ãÜáçßæØÛÞéÝÞñàÝÜß
ãÜßàêÛéáëà ãàßÞáñàÝÜß çà✍áÞãà ÞäÛéêà ëà
êçæáëæßëéÝ üþ✡Ø þú☞ ÿÿ✝û Ûæßçàæ ✂î

üÞäàáêÞéáÞø
óéíéÝæçéßæø ðá ãÜáùÜßäÞçæçà ãé êçæáëæßëéÝ üþ✡
✝�✁✁ Ú✎à☎Þ ÛÜÝÞÛßÜÛÞÝàáâ ××èî
✌ÞçÞáöéßÞø ðá ãÜáùÜßäÞçæçà ãé êçæáëæßëéÝ üþ✡ þú☞
✂✞✝✁✏ ÚãÜáàãçÜßÞ ìÞ ùÞçÞáöéßÞ Ûàáçßé çéíéÝæçéßâ ëÞá
ÛÜÝÞÛßÜÛÞÝàáâ ××èû ùÞçÞáöéßÞ ùæíßÞãæçà ÛßÞá
Þá✆àãçæßàû çÜÝàßæáñâ ëÞäàáêÞéáà å ✑ ✄ ääû áà
ßàåàß☎âä ëßàÛçéÝ ëà æ äÜëÞùÞãæ ëÞäàáêÞéáÞÝà
ùâßâ Ü áÜçÞùÞãæßà ÛßàæÝæíÞÝâî

ïæçàßÞæÝø
××ØÙ Ú×ÜÝ✒ÛßÜÛ✒Ýàáà ÙæáëÜäØõÜØÛÜÝ✒äàßÞêæçàè
Üù ✍Þö✍ äÜÝàãéÝæß ✓àÞö✍ç æáë êçæíÞÝÞåàë çÜ ✍Þö✍
çàäÛàßæçéßàî ó✍à äæçàßÞæÝ ãÜßßàêÛÜáëê çÜ òóôØ
ßàãÜääàáëæçÞÜá Üù ç✍à ✔àßäæá ✕Üæßë Üù ✖àæÝç✍î

✗ÜÞáçÞáöø
ôàÝëÞáö ✆ÜÞáçê
úÜã✘àçØ✓àÝëÞáö í✒ ✍àæçÞáöØàÝàäàáçê æããÜßëÞáö
çÜ üýú Ú✔àßäæá ôàÝëÞáö þáêçîè êÛàãÞùÞãæçÞÜáêø
ÝàæùÝàç ÿÿ�✁û Ûæßç ✂✂û êàãçÞÜá ✄îÿî óÜÜÝê æáë
ëà☎Þãàê ùÜß êÜã✘àçØ✓àÝëÞáö í✒ ✍àæçÞáöØàÝàäàáçê
æããÜßëÞáö çÜ üýú ÝàæùÝàç ÿÿ�✝û Ûæßç ✂û êàãçÞÜá ✞û
êã✍àëéÝà ÿû ç✒Ûà ÷î

ó✍ßàæëàë ✆ÜÞáçêø
ó✍à ç✍ßàæëàë ✆ÜÞáç Üù æëæÛçÜß ÛÞÛàØùÞççÞáöê
ãÜßßàêÛÜáë çÜ ç✍à ßà✙éÞßàäàáçê Üù üþ✡ ✚✡
✂�ÿÿ✛ ×æßç ✂ ßàêÛî þú☞ ✁û Þî àî ã✒ÝÞáëßÞãæÝ ùàäæÝà
ç✍ßàæëû ãÜáÞãæÝ äæÝà ç✍ßàæëî
ïæÝà ç✍ßàæëê ùÜß ãÜááàãçÞáö íæã✘Øáéçê
ãÜßßàêÛÜáë çÜ ç✍à ßà✙éÞßàäàáçê Üù üþ✡Øþú☞ ÿÿ✝û
Ûæßç ✂î

üÞäàáêÞÜáêø
×ÞÛàêø ÷ããÜßëÞáö çÜ üþ✡ ✝�✁✁ Ú×ÞÛàê Üù
ÛÜÝ✒ÛßÜÛ✒Ýàáà ××èî
✌ÞççÞáöêø ÷ããÜßëÞáö çÜ üþ✡ ✚✡ þú☞ ✂✞✝✁✏û Ú×ÞÛà
ãÜááàãçÞÜáê æáë ùÞççÞáöê ùÜß ÛÜÝ✒ÛßÜÛ✒Ýàáà ××è
Þá✆àãçÞÜá äÜéÝëàë ùÞççÞáöêû åØëÞäàáêÞÜáê çÜÝàßæáãà
ﾱ＠✄ ääû ✓à ßàêàß☎à ç✍à ßÞö✍ç çÜ äÜëÞù✒
ëÞäàáêÞÜáê ✓Þç✍Üéç Ûßà☎ÞÜéê áÜçÞãàî

✜ÐÕÔÑÐÑÒÖ
óéíéÝæçéßæø êà ãÜáùÜßäàæåâ êçæáëæßëéÝéÞ üþ✡
✝�✁✝ Ûàáçßé ÛÜÝÞÛßÜÛÞÝàáæ ××ØÙ ÚçéíéÝæçéßâ ëÞá
ÛÜÝÞÛßÜÛÞÝàáâèî
úçæáëæßëà öàáàßæÝà ëà ãæÝÞçæçàû çàêçàî
✌ÞçÞáöéßÞø êà ãÜáùÜßäàæåâ êçæáëæßëéÝéÞ üþ✡ ✂✞✝✁✏
ÚßæãÜßëéßÞ ìÞ ùÞçÞáöéßÞ ñà☎Þ ÛßàêÞéáà ÛÜÝÞÛßÜÛÞÝàáâîè
úçæáëæßëà öàáàßæÝà ëà ãæÝÞçæçàû çàêçàî
×ßàêÞéáà ùéáãñÞÜáæßàø
×àáçßé æÛæ ßàãà Ýæ ÿ�✢ õø Û✣áâ Ýæ ÿ� íæßÞ✤✥✦

✧★✩✪✫✬ ✭✧✮ ✯✭✰✱✮ ✰✭ ✲✳✴ ✵✶ ✧✷✩✮ ✰✭ ✤✳ ✸✭✫✹✤✥✦

✧★✩✪✫✬ ✺✩✯✮✰✻✹✫★ ✰✭ ✲✳✴ ✵✶ ✧✷✩✮ ✰✭ ✼ ✸✭✫✹✥
✽★ ✫★✾✧★✯✪✮ ✱★ ✭✾★✿★✩★✭ ✫★❀✰★✿★✩★✪✮✫✹✰★ ❁✹
✰✹✩✹✹✰★ ✱✹✫★✯✪❂✭✫★ ✯✭✫★ ✭✯❂✧★✫✮ ✱✹❃★✫✹✪★ ✱❂✿★✩✹✹✥

❄★✻✹✾✪★✩❅✭ ✯❆✹✿✹✯✮✶
❇✩❃❂✫✿✭❅✹✹ ✱★✪✭✰✹✭✪★ ✯✬ ✧✫✹❈✹✫★ ✰✭ ✫★✻✹✾✪★✩❅✭ ✯❆✹✿✹✯✮
✭ ✪✬✸✬✰✭✪✬✫✹✹ ✱★ ✧❂✰✹✧✫❂✧✹✰★✩✮ ✾★ ✫★❀✮✾★✾✯ ✺✩
❉✩★❊✭ ✤ ✭ ✾✪✭✩✱✭✫✱✬✰✬✹ ❋❇● ❍✳✲❍✥ ■✮ ✫✬❀✮✿ ✾✮
❂✸✾★✫❈✭❅✹ ❁✹ ★❊✧✰✹✯✭❅✹✹✰★ ✧✫★✻★✩✪✭✪★ ✧★ ✧✭❀✹✩✭ ✤ ✭
✭✩★❊★✹✥

✵❂✿★✩✻✹✶
❉✪✬✩✯✹ ✯✷✩✱ ✧✰✭✾✭❅✹ ❂ ✯❂✿✭✩✱✮❏ ❈✮ ✫✬❀✮✿ ✯✭ ✧★
✰✷✩❀✮ ✩✬✿★✰★ ✭✫✪✹✯❂✰✬✰✬✹ ✧★ ✯✭✫★ ✱❂✫✹❅✹ ✾✮❑✰
✯❂✿✭✩✱✭❅✹❏ ✾✮ ✿★✩❅✹❂✩✭❅✹ ✱✹✿★✩✾✹✬✩✹✰★ ❁✹ ✩✬✿✮✫✬✰
✱★ ✸✬✯✮❅✹ ✱❂✫✹✪★❏ ✧✫★✯✬✿ ❁✹ ✯❂✱✬✰ ✭✫✪✹✯❂✰✬✰✬✹
✫★✾✧★✯✪✹❈✥
✽✧✫★ ★❊★✿✧✰✬✶ ✵❂✪ ▲✳✴❏ ✱ ✼▼❏ ●✫✥ ❍✳▲✳

◆✭✫✯✭✫★✶
❖✹✪✹✩❀✬✫✹✰★ ✾✬✩✪ ✿✭✫✯✭✪★ ✱✬✧✮ ✯✬✿
✬✫✿★✭✻✮✶ P◗ ❘❘❙❚◗ ❘
✽❯❱❲❯ ❳ ❨❳❱❩❬❭❪❫❳✶
P ❴＠P❳❵❱❯❛❫❪ ❲❬❱❳❲❵❭ ❴＠P❳❵❱❯❛❫❪ ❯❵❈✮
❚ ❴＠❜❳❭❯❛ ❯❊❛❯❫❳❬❫ ❝❬❲❳❝
❚✧＠❴＠❜❳❭❯❛ ❳❲❛❯❫❳❬❫ ❝❳❭❳❲P❫❳❝
❚❝ ❴＠❜❳❭❯❛ ❳❲❛❯❫❳❬❫ ❝❬❲❳❝
❞＠＠❴＠❜❳❭❯❛ ❯❊❛❯❫❳❬❫ ❝❳❭❳❲P❫❳❝
✽❛✧＠❴＠❵❱❩❵❭❵❫❯ ❨❛❵❲P❵❫P
❡＠＠❴＠❱❵❫❝ ＠￮❲❫❯❢❳❨❛❫❵❛ ＠
❉❣＠＠❴＠❲❪❱ ❫❪❭ P❯ ❢ ❪❫❳ ✧❯❲❛❫❪ ❪❫❪❩❪❫❳
Q❤ÐÕÔÑ✐
×ÞÛàêø æããÜßëÞáö çÜ üþ✡ ✝�✁✝ ùÜß ××ØÙ
ÚÛÜÝ✒ÛßÜÛ✒Ýàáà ×× ÛÞÛàêèî ✔àáàßæÝ ✙éæÝÞç✒
êçæáëæßëêû çàêçî ✌ÞççÞáöêø æããÜßëÞáö çÜ üþ✡ ✚✡
þú☞ ✂✞✝✁✏
Ú×ÞÛà ãÜááàãçÞÜáê æáë ùÞççÞáöê ùÜß ÛÜÝ✒ÛßÜÛ✒Ýàáà
×× Ûßàêêéßà ÛÞÛàÝÞáàîè
✔àáàßæÝ ✙éæÝÞç✒ êçæáëæßëêû çàêçî
☞ÛàßæçÞáö Ûßàêêéßàø
✌Üß ãÜÝë ✓æçàß æç ÿ�✢ õø éÛ çÜ ÿ� íæß✂îè
ùÜß ✍Üç ✓æçàß æç ✁�✢ õø éÛ çÜ ✂� íæß✂îè
ùÜß ✍àæçÞáö æç ✁�✢ õø éÛ çÜ ✄ íæßî ó✍à
ßàöéÝæçÞÜáê æáë öéÞëàØÝÞáàêØëàæÝÞáö ✓Þç✍ ç✍à
ëÞùùàßàáç ùÞàÝëê Üù æÛÛÝÞãæçÞÜá æßà çÜ íà
Üíêàß☎àëî
õ✍àäÞãæÝ ÙàêÞêçæáãàø
üàçæÞÝàë ÞáùÜßäæçÞÜá Üá ç✍à ã✍àäÞãæÝ ßàêÞêçæáãà Üù
ÛÜÝ✒ÛßÜÛ✒Ýàáà ÛÞÛàê æáë ÛÞÛàÝÞáàê Þê æ☎æÞÝæíÝà Þá
æááà✟ ✂ çÜ üþ✡ ✝�✁✝î ×Ýàæêà áÜçà ç✍à
à✟ÛÝæáæçÞÜáê Üá Ûæöà ✂ Üù æááà✟î
☞ßëàßêø
ô✍àá ÜßëàßÞáöû ✘ÞáëÝ✒ æÝ✓æ✒ê êçæçà ç✍à
ëÞäàáêÞÜáê æáë ç✍à Üßëàß áéäíàß Þá æëëÞçÞÜá çÜ
ç✍à ëàêÞöáæçÞÜá Üù ç✍à ÛÞàãà ßà✙éÞßàëî ✚✟æäÛÝàø
✚ÝíÜ✓ ☛�✢û ë ✄ÿû ✡Üî ✝�☛�
ïæß✘Þáöø
ó✍à ùÞççÞáöê æßà äæß✘àë æê ùÜÝÝÜ✓êø
✚✟æäÛÝàø＠＠＠＠＠＠＠û ëû ××ØÙû ×
úÞöáê æáë ú✒äíÜÝêø
ë ❥áÜäÞáæÝ êÞåà ❥ ÛÞÛà ëÞæäàçàß Ù ❥äæÝà
ç✍ßàæëØãÜáÞãæÝ
ÙÛ ❥ùàäæÝà ç✍ßàæëØã✒ÝÞáëßÞã
Ùã ❥ùàäæÝà ç✍ßàæëØãÜáÞãæÝ
✔ ❥äæÝà ç✍ßàæëØã✒ÝÞáëßÞã
úçÛ❥êçæáëæßë Ûæã✘Þáö
ﾮ＠＠❥ßàöÞêçàßàë çßæëà äæß✘
÷❦ ❥áéäíàß Üù êãßà✓ ✍ÜÝàê

U❧♠♥♠♦Ð♣q
úrst✉✈✇① ②✉ t✇③✇①④t✇⑤ ＠⑥⑥-⑦⑧ ④ ④ ⑨✇✈ ✉st✉ ✉①
②✉s⑨⑤rs ￮⑩ ⑨④②⑤✇① ④⑨✉st✇r ⑨④t④①❶❷⑧ ④ ❸❶st ￮⑩
Û⑤r⑩⑨rÛ④① ✉①④③❶⑤④t sÛ⑤✉ ④ ❸r ④Û①r⑨④t ￮⑩ ②❶✈✉⑩r✇①
r⑩st④①④ rr①❶⑤ s④⑩rt④⑤✉⑧ Û✉⑩t⑤✇ ④①r✈✉⑩t④⑤✉④ ⑨✇ ④Ûâ
⑤✉⑨✉ r ⑨✇ ④Ûâ＠⑨④①②

❹❺❻❼❽ ❼❾❼❽❻❿ ❼❻ ➀➁➂❽❻ ➃❽❾➄❾➅➂ ➆❻ ➂❼❻❿❻➇❻➂ ➈❾
➉➇ ❼❻❺❽➁➊➃➄ ❾➇➆➃❼❽➊❾➂➄➋

➌➃➍➃➄➂❽➃➊➂ ➈❾ ➎❾❽❾➇➏➃➊❾➄❻ ❼➃➇❽ ➆❾❿❻➇❼❾➁➇➂❽❻
➂❼❽➎❻➄ ➉➇❺➐❽ ❼➑＠➂❼❾➏➃➊❻ ➉➇ ❺➁➇➎➁➊❿❾❽➂❽❻ ❺➃
➊❻➅➃➄❽➂❽❻➄❻ ➁➍➒❾➇➃❽❻ ➆❾➇ ❽❻❼❽➂➊❻➂ ❻➎❻❺❽➃➂❽➑＠➀❻
➃➇ ❽❻➊❿❻➇ ➄➃➇➏ ➂❼➃➀➊➂ ➂❺❻❼❽➁➊➂➓ ➁ ➃❽❾➄❾➅➂➊❻ ➆❻
❺❻➄ ➀➃➒❾➇ ➔→ ➆❻ ➂➇❾➓ ➄➂ ➁ ➀➊❻❼❾➃➇❻ ❿➂➣❾❿➑＠➆❻
↔→ ➍➂➊❾ ➈❾ ➁ ❽❻❿➀❻➊➂❽➃➊➑＠❺➁➇❼❽➂➇❽➑＠➆❻ ↕→
➏➊➂➆❻ ❺❻➄❼❾➃❼➋

➙❻➇❽➊➃ ❽➃➍➃➄➂❽➃➊➂ ➎➁➄➁❼❾❽➑＠➀❻➇❽➊➃ ➂➀➑＠❺➂➄➆➑➓ ➉➇
❺➁➇➎➁➊❿❾❽➂❽❻ ❺➃ ❼❽➂➇➆➂➊➆➃➄ ➛➜➝ ↔➞➟➟➓ ❻❼❽❻
➠➂➄❾➆ ➊➐➇➆➃➄ ➡,＠❽➃➍➃➄➂❽➃➊➑＠➢➙➝＠➤→➥ ❺➁➇➎➁➊❿
❼❽➂➇➆➂➊➆➃➄➃❾ ➛➜➝＠➟→↕↕➓ ➀❻➇❽➊➃ ➆❾❿❻➇❼❾➃➇❾➄❻
➀➊❻➅❻➇❽➂❽❻ ➉➇ ❽➂➍❻➄➃➄ ↔➋

➦❻➠❾➄❻ ❼➃➇❽ ➄❾➠➊➂❽❻ ➉➇ ➍➂➊❻ ➆❻ ➧＠❿➋ ➦❻➠❾➄❻ ➈❾
➎❾❽❾➇➏➃➊❾➄❻ ➙➙➨➩ ➂➃ ➉➇ ➏❻➇❻➊➂➄ ➂➠➂➇❽➂➫❻ ❺➂➊❻
❼➃➇❽ ➆❻➫➂ ➉➇➊❻➏❾❼❽➊➂❽❻ ➄➂ ➇❾➠❻➄➃➄ ❽➃❽➃➊➁➊
❼❻❺❽➁➂➊❻➄➁➊ ❾➇➆➃❼❽➊❾➂➄❻ ➈❾ ➄➂ ➇❾➠❻➄➃➄ ❽❻➭➇❾❺❾➄➁➊
➎➁➄➁❼❾❽❻ ➀❻➇❽➊➃ ❻➎❻❺❽➃➂➊❻➂ ❾➇❼❽➂➄➂➒❾❾➄➁➊➋

➙❻ ➄➐➇➏➑＠➎➂➀❽➃➄ ❺➑＠❻❼❽❻ ➎➁➂➊❽❻ ➊❻➅❾❼❽❻➇❽ ➄➂
❺➁➊➁➅❾➃➇❻➓ ❿➂❽❻➊❾➂➄➃➄ ❻❼❽❻ ➆➁➠❻➆❾❽ ❺➂ ➎❾❾➇➆ ➃➇
❿➂❽❻➊❾➂➄ ❺➂➊❻ ➀➁➂❽❻ ➎❾ ➃❽❾➄❾➅➂❽ ❽❾❿➀＠➉➇➆❻➄➃➇➏➂❽
➀❻➇❽➊➃ ❽➃➍➃➄➂❽➃➊➂ ➎➁➄➁❼❾❽➑＠➉➇ ❺➁➇❼❽➊➃❺➒❾❾➓ ➎➑➊➑＠➂
❻➣❾❼❽➂ ➊❾❼❺➃➄ ➆❻❽❻➊❾➁➊➑➊❾❾ ❼➂➄❻ ❺➂ ➃➊❿➂➊❻ ➂
❾➇❽❻➊➂❺➒❾➃➇❾❾ ❺➃ ❿➂❽❻➊❾➂➄❻ ❿❻❽➂➄❾❺❻➋ ❹➈➂➆➂➊
➀➁➄❾➀➊➁➀❾➄❻➇➂ ➙➙➨➩ ➎➁➄➁❼❾❽➑＠❺➂ ❿➂❽❻➊❾➂➄ ➀❻➇❽➊➃
❾➇❼❽➂➄➂➒❾❾ ➊❻➀➊❻➅❾➇❽➑＠➁ ➂➄❻➏❻➊❻ ❻➣❺❻➄❻➇❽➑＠➀❻➇❽➊➃
❾➇❼❽➂➄➂➒❾❾➄❻ ➆❻ ➂➀➑＠➊❻❺❻ ➈❾ ➂➀➑＠❺➂➄➆➑➋

U❧♠♥♠♦Ð❧♠➯➲

ó✍à ê✒êçàä Üù çéíÞáö Üù ××ØÙû＠æê
ëàêãßÞíàë Þá ç✍Þê ãæçæÝÜöéàû＠✍æê ÛßÞäæßÝ✒
íààá ëà☎àÝÜÛÛàë ùÜß æÛÛÝÞãæçÞÜá Þá ç✍à
êæáÞçæßｹùÞàÝë ùÜß ãÜÝë æáë ✍Üç ✓æçàßî

ó✍Þê ê✒êçàä ãæá íà æÛÛÝÞàë æê ✓àÝÝ Þá ç✍à
ÞáëéêçßÞæÝ êàãçÞÜáî

óéíàê æáë ùÞççÞáöê æßà ëÞäàáêÞÜáàë Þá æ ✓æｹ＠çÜ
æêêéßàû＠æããÜßëÞáö çÜ æãçéæÝ ßàêéÝçê Üù ÝÜáöØçàßä
çàêçê æ éçÞÝÞêæçÞÜá Üù æç Ýàæêç ✞� ✒àæßêû íæêàë Üá
äæ✟î＠✂� íæß æáë æ ãÜáêçæáç çàäÛàßæçéßà Üù ✁�
ëàößààê õàÝêÞéêî

✌Üß ✍Üç ✓æçàß ÛÞÛÞáöû＠äæëà æããÜßëÞáö çÜ üþ✡
✂☛✝✝û＠ç✍à çéíà ßÜ✓ ✛
Ú×✡ ÿ�è æããÜßëÞáö çÜ üþ✡ ✝�✁✁ Þê ☎æÝÞëû＠ùÜß
ëÞäàáêÞÜáê æããÜßëÞáö çÜ çæíÝà ✂î

óéíàê æßà æ☎æÞÝæíÝà Þá Ýàáö✍çê Üù ✏äî

×ÝæêçÞã ÛÞÛàê æáë ùÞççÞáöê Üù ××ØÙ öàáàßæÝÝ✒ ✍æ☎à
æÝÝ æë☎æáçæöàê ✓✍Þã✍ ✍æ☎à íààá ßàöÞêçàßàë Þá æÝÝ
êàãçÞÜáê Üù Þáëéêçßｹ＠æáë Üù ÞáêçæÝÝæçÞÜá çàã✍áÞãêî＠
ïÜêç Üù æÝÝ ç✍à à✟ãàÝÝàáç ßàêÞêçæáãà Üù ãÜßßÜêÞÜá
öÞ☎àê ÛßÜÜù Üù æá à✟çàáêÞ☎àÝ✒ ÝÜáö éçÞÝÞåæçÞÜá Üù
ÞáêçæÝÝæçÞÜá çéíÞáö Þá ç✍à íéÞÝëÞáö çàã✍áÞãû＠✓Þç✍Üéç
ßÞê✘ Üù ëæäæöàê ✘áÜ✓á ùßÜääàçæÝÝÞã äæçàßÞæÝêî
ó✍àßàùÜßà ××ØÙ æê ÞáêçæÝÝæçÞÜáØäæçàßÞæÝ ßàÛßàêàáçê＠
æá à✟ãàÝÝàáç ã✍ÜÞãà ùÜß＠ ÛÞÛÞáö Üù ãÜÝë æáë ✍Üç
✓æçàßî
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➳➵➸➺➵➻➼➽➾➚➻➪➳➵➸➺➼➵➽➻➼➶ ➹➼➘➴➻➷➻ ➬➼ ➮➾➶➱➵✃➵➼

❐➼✃➶➱➵➻➴❒ ➽➼➷➘➴➻❮➱➼

❰ÏÐ ÑÒÓ

ÔÕÖ×ØÙÚÛÜØÝ ÕÞÙÕßÕÜÙàá

ÕÞÙÕßÕÜÙà àÕÖ×ØÙÚÛÜÛØ

＠â➴➻➽✃➽➼ ➬➼
➮➾➶➱➵➾➪â➴➻➽

ãäÑå æçèé

ãäÑå æçèé

êëì

íäæ ê

20

 800

îïðïñ

òóôõö÷õôøîñ

ùõúðö÷õû

üýþ ÿ ü�✁✂

�ý✄✂

✄ý�

�ý��☎

✆✃✝➸✃➵➼ ➳➳✞✟✠➹

➳➳ ✞ ✟✠➹ ✆✃✝➱➼

23

 900

✡☛☞☛✌

✍✎✏✑✒✓✑✏✔✡✌

✕✑✖☞✒✓✑✗

＠✘✙✚ ✛ ✘✜✢✣

✜✙✤✥

✤✙✜

✜✙✜✜✦

✆✃✝➸✃➵➼ ➳➳✞✟

➳➳ ✞ ✟ ✆✃✝➱➼

✧★✩ ➪ ✟ ✪✪✫✫

✬✭✮ ✯✰✱✲✳

✬✭✮ ✴✵✱✲✴✶✯✷

✸✹✺✻✼✽✼✺✾✿ ❀✺ ❁✺❂✼❃✿✺✾❄❅＠❆✼❀❁❇❈❉✼✽❅
❊❀✺ ✻❁✺✽❇❁✺❋

●✼❍✺ ✻❁✼✽✿✼✹✾ ✻❇✽✿✹❁

■❏❑▲▼◆❖P ◗▲ ❑❘❍❙▼▲❚＠❯▲P❑❙❏❱ ▼❖❏❱▲

❲✺❂✼❃✿✺✾❄❅＠❃✽❈❁❳✺❁✺❨❩✼✺❉❀ ❃✿❁✺❃❃

❬❭❪❫❴❵❭❛❜❝＠❞❡ ❢❣❤❭❢❭✐❥❭❛❴❫❞❭ ❴❵❢❭❛❦❵❧

♠♥♦♣qrq♦st ♦✉✈✇s①q②s♦③④♦s①q⑤♦ ♦✉✈✇s①q♥s

❲✺❂✼❃✿✺✾❄❇ ❉❇ ⑥✾❀✹✼❁✺ ⑦⑧⑨⑩❨

❶✺✾❀✼✾❳ ❃✿❁✺❃❃ ❇✿ ⑦⑧⑨⑩

❷ｸ❤❡❛❴❫❣❛❭ ❸❡❢❦❫❛❡❞❝＠❡ ❹❫❺❢❭❫
❻❡❢❦❫❛❡❞ ❹❫❺❢❭ ❭❼❤❡❛❴❫❽❛

Ô×Û❾ÙàÙÛ❿Ü ÞÛ ÛÖÕ➀ÜÙàÙÜÕÜÛ

➁×ÞÝÖÝ➀ ×❾ ÛÖÕ➀ÜÙàÙÜ➂

➃➄➅➆➄➇➈➉➊➋➇ ➌➈➍➎➏➇➍➈ ➇➌➈➐➇➎➉

➐➑➆➊＠➈➒➈➍➉➑➎➄➈➎ ➑➏➑➇ ➉➈➓➉ ➐➈
➇➌➆➎➍➉ ➔➎ →➣↔

↕➈➍➙➎➏➇➍➎➔ ➆➄➅➆➈➄➉➇➈➓ ➒➅➔➔➅➛➇➏➜

➇➌➆➎➍➉ ➝➈➏➐➇➏➜ ➉➈➓➉ ➎➉ →➣ ↔

Ô×Û❾ÙàÙÛ❿Ü Û➞➟Õ❿➀ÙÝ❿Û

ÜÛØÚÙà➠

➡ｸ➟Õ❿➀Ù×❿ à×Û❾❾ÙàÙÛ❿Ü

➢➤➥➦➧➨➩➫➭➫➩➯➩➲ ➩➲➳➵➫➨➸＠➺➯ ➻➼➽ ➢➾
➚➪➽ ➶＠
➹➘➲➳➵➯➺ ➨➤➥➦➧➨➩➫➭➫➩➴ ➯➩ ➻➼➽ ➢➾➚➪➽

➶

➷➬➮➱✃❐➬＠❒❮❰ÏÐÑÐÏ➬＠➮Ò ÓÔÕ ➷Ö×ØÕ Ù＠
Ú❮❰ÏÐÑÐÏ Û❰ÒÜ ÒÜ ÓÔÕ ➷Ö×ØÕ Ù

❰ÏÐ ä Ý ÑÑÓÞ
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＠❰ÏÐ ä Ý áâÒ

ã✼✿✺❂❅＠❇❉✼ä✺✾✿❇❁✺❨✻✺✺❀ ❃❍✺✺❀

✸✹✾❀❈✽✿✹❁ ❀✺ ✽✹✾✿❁✹❉❨å✺❃✿ æ❇❁

ç▼❘è❅ ◗▲ ⑥❏é▲▼é❖▼▲ ⑨êë❚❑▲ì❑
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✧➴➬➻➷➼ ➬➼ ù✝➱➻➬➻➽✃➽➼➪❐➼✝➽➻➴❒ ➻➴➬➼ｸ

ãäúæû

üýþ

üýÿ

ïäææ�

ïäææ�

✁

ïäææ�
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å☎âñ ø å☎Þ÷

å☎Ó✆á å☎✆åá

✝✞✟ ✠ ✝✡✟

☛☞✌ ✠ ✍✟☛

✝✞✟ ✠ ✝✡✟

☛☞✞ ✠ ✍✟☛

☛✝

✞✟

Ｖ✟✟

25

45

300

✎✏✑✒✓✔✕✔✏✲✎✏✑✒✓✔✖
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Rezistență chimică
Chemical Resistance

 

 

  

Conc. % 
T E M P :  

20°C 60°C 100°C
Acetat de etil/Ethyl acetate 
Acetat de butil/Butyl acetate  
Eter/Ether 
Etilbenzen/Ethyl benzene 
Cloretan/Ethyl chloride 

 

Ulei de ace de pin/Pine needle oil  
Acid fluorhidric, în soluție/Hydrofluoric acid solution  
Formaldehidă, hidr./Formaldehyde, hydr. 
Antigel, soluție/Antifreezing solution (motor vehicles)  
Sucuri de fructe/Fruit juices 

 

Glicerină/Glycerine 
 

Uree, hidr/Urea, hydr.  
Combustibil lichid/Fuel oil  
Heptan/Heptane  
Hexan/Hexane 

 

Izooctan /Iso-octane 
 

Iod, soluție/Jodine salution 
 

Hidroxid de postasiu, soluție/Caustic potash solution (potassium hydroxide)  
Carbonat de potasiu/Potassium carbonate (Potash)  
Clorat de postasiu/Potassium chlorate 
Potassium chloride  
Bicromat de potasiu/Bichromate of potash  
Iodură de potasiu/Potassium iodide  
Azotat de potasiu, hidr./Potassium nitrate, hydr.  
Permanganat de potasiu/Potassium permanganate  
Peroxodisulfat de potasiu/Potassium persulphate  
Ulei de nucă de cocos/Coconut oil 
Crezol/Cresol 

 

Lanolină/LANOLIN®  

Ulei de in/Linseed oil  
Acid lactic/Lactic acid 

 

Săruri de magneziu/Magnesium salts  
Montol/Menthol  
Metanol/Methanol 
Clorură de metilen/Methylene chloride  
Metiletilcetonă/Methyl ethyl ketone  
Lapte/Milk 
Ulei motor (autovehicule)/Motor oil (motor vehicles)  
Săruri nichel, hidr./Nickle salts, hydr. 

 

Carbonat de sodiu/Sodium carbonate  
Clorat de sodiu/Sodium chlorate  
Clorură de sodiu/Sodium chloride  
Clorit de sodiu, hidr./Sodium chlorite, hydr. 
Hidroclorit de sodiu, hidr./Sodium hydrochlorite, hyd.  
Nitrat de sodiu/Sodium nitrate 
Nitrit de sodium/Sodium nitrite  
Fosfat de sodium/Sodium phosphate 
Sulfat de sodium/Sodium sulphate  
Sulfur de sodium/Sodium sulphide  
Sulfit de sodium/Sodium sulphite  
Tiosulfat de sodium/Sodium thiosulphate  
Sodă causitcă, soluție/Caustic soda solution 

TR 
TR 

 

TR 
TR 

 

H 
40 
40 

H 
H 

TR 

GL 
H 

TR 
TR 

 

TR 

H 

50 
 

GL 
GL 
GL 
GL 
GL 
GL 
GL 
GL 
TR 
90 

 

H 
H 

90 
 

GL 
TR 
TR 
TR 
TR 
H 

TR 
GL 

 

50 
GL 
VL 

2 – 20 
10 
GL 

G 
GL 
GL 
GL 
40 
GL 

up to 60 

+ 
• 

 

• 
– 

 

+ 
+ 
+ 
+ 
+ 

 

+ 
 

+ 
+ 
+ 
+ 

 

+ 
 

+ 
 

+ 
 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

 

+ 
+ 
+ 

 

+ 
+ 
+ 
•
+ 
+ 
+ 
+ 

 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

• 
– 

 

– 
– 

 

•
+
+
+
+ 

 

+ 
 

+ 
• 
• 
• 

 

• 
 

• 
 

+ 
 

+
+
+
+
+
+ 
–
+ 

 

+ 
 

•
+
+ 

 

+ 
•
+ 
– 
•
+ 
•
+ 

 

+
+
+ 
• 

 

+
+
+
+
+
+
+
+ 

– 
– 

 

– 
– 

 

 

 

 

+
+ 

 

+ 
 

 

 

– 
 

 

– 
 

 

 

+ 
 

 

 

 

 

 

 

 

 

 

 

 

 

+ 
 

 

 

 

 

– 
 

+ 
 

 

 

• 
 

+ 
– 

 

 

 

+ 
 

 

+ 
 

+ 

 

 

 

 

   

Conc. % 
T E M P :  

20°C 60°C 100°C
Acetonă/Acetone 
Alaun/Alum 
Alaun de toate tipurile, hidratat/ Alum 
of all kinds, hydr.  
Acid formic/Formic acid 

 

 

Amoniac, gaz/Ammonia, gaseous  
Amoniac, lichid/Ammonia, hydr.  
Acetat de amoniu/Ammoniumacetate 
Carbonat de amoniu/Ammonium carbonate  
Clorură de amoniu/Ammonium cloride  
Azotat de amoniu/Ammonium nitrate 
Fosfat de amoniu/Ammonium phosphate  
Sulfat de amoniu/Ammonium sulphate  
Alcool amilic pur/Amylalcohol, pure  
Anilină/Aniline 
Suc de mere/Apple juice 

 

Acid baterie/Batterie acid  
Săruri de bariu/Barium salts  
Benzaldehidă/Benzaldehyde 
Benzină/Benzine  
Acid benzoic/Benzoic acid  
Benzen/Benzene 
Acid succinic, hidratat/Succinic acid, hydr.  
Bere/Beer 
Înnălbitor în soluție/Bleaching solution
Borax Acid boric/Borax Boric acid  
Brom, lichid/Bromine, liquid  
Brom, gaz/Bromine, vapours  
Apă de brom/Bromine water  
Butan, gaz/Butane gas 
Acetat de butil/Butyl acetate 

 

Clorură de calciu/Calcium cloride  
Azotat de calciu/Calcium nitrate  
Ulei de porumb/Corn oil 
Clor, lichid/Chlor, liquid 
Clor, gaz, umed/Chlorine, gaseous wet 
Clorobenzen/Chlorobenzene  
Clorură de var/Chloride of lime  
Cloroform/Chloroform  
Acid clorsulfonic/Chlorosulphonic acid 
Apă de clor/Chlorine water 
Acid clorhidric, gaz/Hydrogen chloride, gaseous 
Acid cromosulfuric/Chromic sulphuric acid  
Ciclohexan/Cyclohexane
Ciclohexanol/Cyclohexanol
Ciclohexanonă/Cyclohexanone 

 

Decalină/Dekahydronaphtaline  
Dibutil-ftalat/Dibutyl phthalate  
Motorină/Diesel oil 
Dietil eter/Diethylether 
1,4-Dioxan/1,4-Dioxane 

 

Ulei arahide/Peanut oil 
Oțet/Vinegar 
Acid acetic (glacial)/Acetic acid (glacial acetic acid)  
Acid acetic, hidr./Acetic acid, hydr.
Anihidră acetică/Acetic acid anhydride

TR 
GL 
all 

 

 

85 
10 
TR 

conc. 
GL 
GL 
GL 
GL 
GL 
GL 
TR 
TR 
H 

 

 

GL 
GL 
H 

GL 
TR 
GL 
H 

20 
L 

GL 
TR 
all 
GL 
TR 

 

 

GL 
GL 
TR 
TR 

1 
TR 
all 
TR 
TR 
GL 
TR 

 

TR 
TR 
TR 

 

TR 
TR 
H 

TR 
TR 

 

TR 
H 

TR 
50
TR 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
•
+ 

 

+ 
+ 
+ 
•
+ 
•
+ 
+ 
•
+ 
+ 
– 
• 
•
+ 

 

 

+ 
+ 
+ 
– 
– 
•
+ 
• 
– 
•
+ 
– 
+ 
+ 
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•
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+ 
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+ 
+ 
+ 
+ 
+ 

+
+
+ 
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•
+
+
+
+
+
+
+
+
+
+ 
•
+ 

 

+
+
+
–
+
–
+ 
+ 
•
+
+
–
–
–
+ 

 

 

+
+ 
•
– 
– 

 

+
–
–
–
+ 
– 

 

• 
– 

 

– 
– 
• 
• 
• 

 

+
+ 
•
+ 

 

 

 

 

– 
• 

 

 

 

 

 

+
+
+
+ 

 

+ 
 

 

+ 
 

– 
 

– 
 

+ 
– 

 

+
–
– 
– 

 

 

 

+ 
 

 

– 
– 

 

 

–
– 
– 

 

– 
 

 

– 
 

– 
– 

 

 

 

 

 

+ 
– 
• 
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Resistance

 

 

  

Conc. % 
T E M P :  

20°C 60°C 100°C
Oleum/Oleum  
Ulei de măsline/Olive oil 
Acid oleic/Oleic acid 
Acid oxalic/Oxalic  
Ozon/Ozone 

 

Parafină/Paraffin  
Ulei/oil  
Tetracloretilenă/Perchlorethylene  
Eter de petrol/Petroleum ether  
Țiței/Petroleum  
Ulei de mentă/Peppermint oil 
Fenol (fază apoasă)/Phenol (hydr. phase)  
Acid fosforic/Phosphoric acid  
Soluții developare filme/Photographic developer  
Propan, gaz/Propane, gaseous  
Piridină/Pyridine 

 

Mercur/Mercury 
Săruri de mercur/Mercury salts 

 

Ulei de ricin/Castor oil 
 

Acid azotic, hidr./Nitric acid, hydr.  
Acid clorhidric, hidr./Hydrochloric acid, hydr. 

 

Bioxid de sulf/Sulphur dioxide  
Sulfură de carbon/Carbonum disulphide 
Acid Sulfuric, hidr./Sulphuric acid, hydr. 

 

 

Hidrogen sulfurat/Hydrogen sulphide
Apă de mare/Sea water  
Săruri de argint/Silver salts  
Ulei siliconic/Silicone oil 
Carbonat de sodiu (sodă)/Sodium carbonate (soda)  
Ulei semințe soia/Soybean oil 
Amidon, soluție, hidr./Starch solution, hydr. 

 

Ulei terebentină/Turpentine oil  
Înlocuitor terebentină/Turpentine substitute  
Tetracloretan/Tetrachloroethane
Tetracloretilenă/Tetrachloroethylene (Perchlorethylen)  
Tetraclorură de carbon/Carbon Tetrachloride 
Tetrahidrofuran/Tetrahydrofurane  
Tretalină/Tetrahydronaphtalene (Tetralin)  
Toluen/Toluene 
Ulei de transformator/Transformer oil 
Tricloretilenă/Trichloroethylene 

 

Vaselină/Petroleum jelly 
 

Detergent/Detergent 
Apă/Water 
Apă oxigenată, hidr./Hydrogen peroxide, hydr.  
Tricresilfosfat/Tricresyl phosphate  
Trioctilfosfat/Trioctyl phosphate 
Vin/Wine 
Acid tartric, hidr./Tartaric acid, hydr. 

TR 
TR 
GL 
GL 

0,5 ppm 
 

H 
TR 

 

TR 
TR 
TR 
5 

85 
H 

TR 
TR 

 

TR 
GL 

 

TR 
 

10 
up to 20 
20 – 36

TR 
TR 

80-TR 
10 – 80 

10 
TR 
H 

GL 
TR 
50 
TR 
all 

 

TR 
TR 
TR 
TR 
TR 
TR 
TR 
TR 
TR 
TR 

TR 

VL 
H 

30 
TR 
TR 
H 

10 

– 
+ 
+ 
+ 
+ 

 

+ 
+ 

 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
• 

 

+ 
+ 

 

+ 
 

+ 
+ 
+ 
+ 
– 
•
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

 

– 
+ 
• 
• 
– 
• 
– 
• 
• 
– 

 

+ 
 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

–
+ 
•
+ 
• 

 

+ 
• 

 

• 
• 

 

+
+
+ 
• 
• 

 

+
+ 

 

+ 
 

•
+ 
•
+
–
–
+
+
+
+
+
+
+ 
•
+ 

 

– 
• 
– 
•
–
–
–
–
– 
– 

 

• 
 

+
+ 
• 
• 

 

+
+ 

– 
• 
– 
• 

 

 

 

– 
 

 

 

 

 

+ 
 

 

 

 

 

 

 

 

 

– 
 

 

 

– 
 

 

+ 
 

+ 
 

+ 
• 

 

 

 

–
– 
– 

 

–
–
– 
– 

 

– 
 

 

 

 

+ 

 

 

 

 

 

 

 

 

 

 

 

Semne și simboluri: 
 

VL =  afânare moderată, parte-masă ≤ 10%/ moderate loosening, 

mass-part ≤ 10%  

L   =  afânare moderată, parte-masă ≤ 10%/moderate loosening, 

mass-part > 10%  

GL =   saturat (cu 20°C), soluție apoasă/Saturated(with 20°C), 

hydrous solution 

TR =  debitul minim este cel puțin curat din punct de vedere 
tehnic/medium rate flow is minimum-technical pure 

 

H   =  compoziție normală după efectuarea testului/usual in 
trade composition 

 

+   = rezistent/resistant 
 

• =  rezistență minimă/limited resistant 
 

–  =  inconstant 

  

Conc. % 
T E M P :  

20°C 60°C 100°C
Xilen/Xylene 
 

Săruri de zinc, hidr./Zinc salts, hydr.  
Clorură stanoasă/Stannous chloride  
Acid citric, hidr./Citric acid, hydr.  
Sirop de zahăr/Sugar sirup 

TR 
 

GL 
GL 
VL 
H 

• 
 

+ 
+ 
+ 
+ 

– 
 

+
+
+
+ 

– 
 

 

 

+ 

Rezistență chimică
Chemical
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Domeniul de utilizare/presiuni de lucru maxim admise
Application areas / max. operating pressures

Pｲ･ｳｩｵｮ･ ｭ｡ｸｩｭ  Ｈ｢｡ｲｩ✗ ､･ ｦｵｮ｣ ｩｯｮ｡ｲ･Ｌ ￮ｮ ｣ｯｮｦｯｲｭｩｴ｡ｴ･ ｣ｵ ｳｴ｡ｮ､｡ｲ､ｵｬ DｉN ✘0✙✙
ｍ｡ｸ. ✚ｰ･ｲ｡ｴｩｮｧ ー ｲ･ｳｳｵｲ･ Ｈ｢｡ｲ✛ ｡｣｣ｯｲ､ｩｮｧ ｴｯ DｉN ✜0✢✢

✣✤✥ ✦✧✤★✩✥✪✤✫✬✭/✮✯✭✬✫✰✥✤✱＠✲✭✫✬✳

✴ ✵✶✷✸ ✹

✺✻✼✽✾ ✿❀ ❁❂❃❄✾ ✿❅❆❇❅❈❂❉✾ ❊❊❋●❍■

❊❊❋●❍■ ❏❉｡｢❂ ✿❅❆❇❅❑❂❉✻ ❇❂❇✻

▲▼◆ ❍❖▲P▼ ◗❊｡P＠❘▼◆ ❍❖❙P▼ ◗❊｡

❚✤✳✰✫❯✫✩✥✥ ✫✯ ＠ｲ･｣･❱

❲✪ｬ､＠❳✫ｴ･ｲ＠✯ｩ✯･ｬｩｮ･✳❱

❨❩❬❭❩❪❫❴❵❪❛ ､･ ｦ❵❜❝❞❡❢❜❫❪❩ ❝❢❜❴❡❜❵❛ ❭❣❜❛
❤❫ 20✐❥ ❦❡ ❭❪❩❧❡❵❜❩ ､･＠ｦ❵❜❝❞❡❢❜❫❪❩ ❝❢❜❴❡❜❵❛
､･＠❭❣❜❛ ❤❫ ♠♥ ♦❫❪❡

❥❢❜❴❡❜❵❢❵❧ ❢❭❩❪｡❴❡❢❜ ❴･❬❭❩❪｡❴❵❪･＠❵❭ ❴❢＠♠♥✐❥
❥❢❜❴❡❜❵❢❵❧ ❢❭❩❪｡❴❡❢❜ ❭❪･❧❧❵❪･＠❵❭ ❴❢＠♠♥ ｢｡❪

❚ｮ✳ｴ✫ｬ✫✩ｩｩ＠✫✯ ＠｣✫ｬ､ ❱

♣✫ｲｭ＠❳✫ｴ･ｲ＠✯ｩ✯･ｬｩｮ･✳❱

❨❩❬❭❩❪❫❴❵❪❛ q❩ r❵❜❝❞❡❢❜❫❪❩ ❝❢❜❴❡❜❵❛ ❭❣❜❛ ❤❫
s♥✐❥ ❦❡ ❭❪❩❧❡❵❜❩ q❩ r❵❜❝❞❡❢❜❫❪❩ ❝❢❜❴❡❜❵❛ q❩
❭❣❜❛ ❤❫ t♥ ♦❫❪❡

❥❢❜❴❡❜❵❢❵❧ ❢❭❩❪❫❴❡❢❜ ❴❩❬❭❩❪❫❴❵❪❩ ❵❭ ❴❢ s♥✐❥
❥❢❜❴❡❜❵❢❵❧ ❢❭❩❪❫❴❡❢❜ ❭❪❩❧❧❵❪❩ ❵❭ ❴❢ t♥ ♦❫❪

❚ｮ✳ｴ✫ｬ✫✩ｩｩ＠､･＠￮ｮ｣ ｬｺｩｲ･❱

H･✫ｴｩｮ✱＠✯ｩ✯･ｬｩｮ･✳❱

❨❩❬❭❩❪❫❴❵❪❛ q❩ r❵❜❝❞❡❢❜❫❪❩ ❝❢❜❴❡❜❵❛
❭❣❜❛ ❤❫ s♥✐❥
✉❪❩❧❡❵❜❩ q❩ r❵❜❝❞❡❢❜❫❪❩ ❝❢❜❴❡❜❵❛ ❭❣❜❛ ❤❫
✈ ♦❫❪❡
✇①❫❤❢❫❪❩ ❭❪❩❧❡❵❜❩ ❝❢❜r❢❪❬❛ ❧❴❫❜q❫❪q❵❤❵❡
②③④ ⑤④ t♠⑥♠⑥⑦

❥❢❜❴❡❜❵❢❵❧ ❢❭❩❪❫❴❡❢❜ ❴❩❬❭❩❪❫❴❵❪❩ ❵❭ ❴❢
s♥✐❥ ❥❢❜❴❡❜❵❢❵❧ ❢❭❩❪❫❴❡❢❜ ❭❪❩❧❧❵❪❩ ❵❭
❴❢ ✈ ♦❫❪
✇③❜❧❴❫❤❤❫❴❡❢❜ ❭❪❩❧❧❵❪❩ ❫❝❝❢❪q❡❜⑧ ❴❢
②③④ ⑤④ t♠⑥♠⑥⑦

⑨ ⑩❶❷❷

❸❹❺❻❼ ❽❾❹❿➀➁➂❹ ➃➃➄➅

➃➃➄➅ ➃❾❹❿❿➁❾❹ ➃➀❽❹

➆➇➈ ➉➊➆➋➇ ➌➍➎➋＠➏➇➈ ➉➊➐➋➇ ➌➍➎

20
40
60
70
80
95

29,9
21,6
15,4
12,9
10,8
7,6

28,1
20,2
14,3
12,0
9,6
5,2

27,4
19,6
13,9
11,6

8,1
4,3

26,4
18,8
13,3
10,0

6,5
–

25,7
18,3
12,9

8,5
–
–

25,0
17,8

–
–
–
–

20
40
60
70
80
95

25,0
18,6
13,5
11,3
9,5
7,1

24,2
18,0
13,0
10,9
9,0
6,7

23,9
17,7
12,7
10,7
8,9
6,6

23,5
17,3
12,4
10,4
8,6
–

23,1
17,1
12,2
10,2

–
–

22,8
16,8

–
–
–
–

⑨ ⑩❶❷❷ ➑

❸❹❺❻❼ ❽❾❹❿➀➁➂❹ ➃➃➄➅➒➓

➃➃➄➅➒➓ ➃❾❹❿❿➁❾❹ ➃➀❽❹

➆➇➈ ➉➊➆➋➇ ➌➍➎➋＠➏➇➈ ➉➊➐➋➇ ➌➍➎

D➔ｭ･ｮｩｩ＠､･＠ｵｴｩｬｩｺ→ｲ･＠➣･ｮｴｲｵ＠ｴｵ↔ｵｬ→ｴｵｲ ＠ ｩ＠↕ｩｴｩｮ➙ｵｲｩ＠､ｩｮ＠➛➛Ｍｒ＠ ｩ＠➛➛Ｍｒ➜ｔＬ＠｣➔ｮ↕➔ｲｭ＠DｉN➝0➞➞
ａ➟➟ｬｩ｣➠ｴｩ➡ｮ＠➠ｲ･➠➢＠➤➡ｲ＠➤ｩｴｴｩｮ➥➢＠➠ｮ､＠➟ｩ➟･➢＠ｭ➠､･＠➡➤＠➦➦Ｍｒ＠➠ｮ､＠➦➦Ｍｒ➧ｔ＠➠｣｣➡ｲ､ｩｮ➥＠ｴ➡＠DｉN＠➨0➩➩

20
40
60
70
80
95

26,3
19,6
14,2
11,9
9,9
7,4

25,4
18,9
13,6
11,4
9,5
7,1

25,1
18,6
13,4
11,2
9,3
6,9

24,6
18,2
13,1
10,9
9,1
–

24,3
17,9
12,8
10,7

–
–

24,0
17,6

–
–
–
–

⑨ ⑩➫➭❷ ➑

❸❹❺❻❼ ❽❾❹❿➀➁➂❹ ➃➃➄➅➒➓

➃➃➄➅➒➓ ➃❾❹❿❿➁❾❹ ➃➀❽❹

➆➇➈ ➉➊➐➋➯ ➌➍➎➋＠Ｖ➇➈ ➉➊➇➋➲ ➌➍➎

20
40
60
70
80
95

16,6
12,3
8,9
7,5
6,2
4,7

16,0
11,9
8,6
7,2
6,0
4,4

15,8
11,7
8,4
7,0
5,9
4,3

15,5
11,5
8,2
6,9
5,7
–

15,3
11,3
8,1
6,8
–
–

15,1
11,1

–
–
–
–

➳➵➸➺➻➼➽ ➾➺ ➽➚➼➪➼➶➹➘➺➴ ➼➻➷➚➹➪➹➬➼➼ ➹➮➱ ➮➵➚➹✃➼➪➱ ❐➼ ➷➹➻➼➚➹➘➺❒❮❰ÏÐÑ ÒÓ＠ÔÕÕÐ❰ÖÔ×❰ÒØÙ＠➳Ú❰ØÛ❰ØÜ＠ÝÔ×ÏÚ＠ÔØÑ ÞÔØ❰×ÔÚß ❰ØÞ×ÔÐÐÔ×❰ÒØ

5 10 25 50 100
❨❩❬❭❩❪❫❴❵❪❛à❨❩❬❭❩❪❫❴❵❪❩ ＠✐❥

1



Pｲáâãäåá ｭ｡ｸｩｭæ Ｈ｢｡ｲｩＩ ､á ｦｵｮçèãéåêëáＬ ￮ｮ çéåìéëíãîêîá çä ｳｴ｡ｮ､｡ｲ､ｵｬ DïN ð0ññ
ｍ｡ｸ. òｰóô｡ｴｩｮõ ー ｲóöö÷ôó Ｈ｢｡ｲＩ ｡øøùô､ｩｮõ ｴｯ DúN û0üü

ａýþ ÿ�ý✁✂þ✄ý☎✆✝/✞✟✝✆☎✠þý✡ ｹ✝☎✆☛

☞✌✍✎✏✑✒ ✓✎ ✒✔✑✕✑✖✗✘✎✙ ✑✏✚✔✗✕✗✛✑✑ ✗✜✢ ✜✌✔✗✣✑✕✢ ✤✑ ✚✗✏✑✔✗✘✎✥✦✧★✩✪ ✫✬＠✭✮✮✩✧✯✭✰✧✫✱✲＠☞✳✧✱✴✧✱✵＠✶✭✰★✳＠✭✱✪ ✷✭✱✧✰✭✳✸ ✧✱✷✰✭✩✩✭✰✧✫✱

5 10 25
✹✺✻✼✺✽✾✿❀✽❁❂✹✺✻✼✺✽✾✿❀✽✺ ＠❃❄
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20
40
60
70
80
95

19,9
14,8
10,7
9,0
7,5
5,6

19,3
14,3
10,3
8,6
7,2
5,3

19,0
14,1
10,1
8,5
7,0
5,2

18,6
13,8
9,9
8,3
6,9
–

18,4
13,6
9,7
8,1
–
–

18,1
13,3

–
–
–
–

❅ ❆❇❈❈ ❉❊

❋●❍■❏ ❑▲ ▼◆❖P❏ ❑◗❘❙◗❚◆❯❏ ❱❱❲❳❨❩

❬❍❯●P❯●❑

❱❱❲❳❨❩ ❭◆❖●P ❑◗❘❙◗❪◆❯● ❙◆❙●

❊｡❫❴❵❫❴❛

❜❝❞ ❨❡❢❣❤ ✐❱｡❣＠❥❝❞ ❨❡❝❣❦ ✐❱｡

❧ ♠♥♦♣ qr

st✉✈✇ ①② ③④⑤⑥✇ ①⑦⑧⑨⑦⑩④❶✇ ❷❷❸❹❺❻

❺❼④⑧✉❶t①

❷❷❸❹❺❻ ❽④⑤t⑥ ①⑦⑧⑨⑦❾④❶t ⑨④⑨t

r❿➀➁➂➃➄➅

➆➇➈ ❺➉➊➋➇ ➌❷｡➋＠➍➇➈ ❺➉➇➋➎ ➌❷｡

➏➐➑➒➓➔→ ➣➒ →↔➔↕➔➙➛➜➒➝ ➔➓➞↔➛↕➛➟➔➔ ➣➒ ➛➒➜ ➠➡➓➣➔➟➔➡➓➛↔➢ →➙➔➓➒ ➔➓➣→➞↔➜➔➛↕➒➢ ➔➓➞↔➛↕➛➟➔➔ ➣➒ ➛➤➥ ➤➡↔➛➦➔↕➥ ➧➔

➞➛➓➔↔➛➜➒
➨➩➫➭➯ ➲➳ ➵➸➸➭➩➺➵➻➩➲➼➽  ➾➩➚ ➺➲➼➯➩➻➩➲➼➩➼➪➶ ｉ➼➯➹➘➻➚➩➵➭ ➸➭➵➼➻➘➶ ➏➚➩➼ｫ➩➼➪ ➴➵➻➫➚ ➵➼➯ ➘➵➼➩➻➵➚ｹ ➩➼➘➻➵➭➭➵➻➩➲➼

20
40
60
70
80
95

12,5
9,3
6,7
5,7
4,7
3,5

12,1
9,0
6,5
5,4
4,5
3,3

12,0
8,8
6,4
5,3
4,4
3,3

11,7
8,7
6,2
5,2
4,3
–

11,6
8,5
6,1
5,1
–
–

11,4
8,4
–
–
–
–

❅ ❆➷➬❈ ❉➮

❋●❍■❏ ❑▲ ▼◆❖P❏ ❑◗❘❙◗❚◆❯❏ ❱❱❲❳❨❩

❨➱◆❘❍❯●❑

❱❱❲❳❨❩ ❭◆❖●P ❑◗❘❙◗❪◆❯● ❙◆❙●

➮✃❐❒❮❫❴❛

❜❝❞ ❨❡❢❣❤ ✐❱｡❣＠❥❝❞ ❨❡❝❣❦ ✐❱｡

20
40
60
70
80
95

19,9
14,8
10,7
9,0
7,5
5,6

19,3
14,3
10,3
8,6
7,2
5,3

19,0
14,1
10,1
8,5
7,0
5,2

18,6
13,8
9,9
8,3
6,9
–

18,4
13,6
9,7
8,1
–
–

18,1
13,3

–
–
–
–

50 100

20
40
60
70
80
95

25,0
18,6
13,5
11,3
9,5
7,1

24,2
18,0
13,0
10,9
9,0
6,7

23,9
17,7
12,7
10,7
8,9
6,6

23,5
17,3
12,4
10,4
8,6
–

23,1
17,1
12,2
10,2

–
–

22,8
16,8

–
–
–
–

❅ ❆❇❈❈ ❉❊

❋●❍■❏ ❑▲ ▼◆❖P❏ ❑◗❘❙◗❚◆❯❏ ❱❱❲❳❨❩

❬❍❯●P❯●❑

❱❱❲❳❨❩ ❭◆❖●P ❑◗❘❙◗❪◆❯● ❙◆❙●

❊❮❫❴❵❫❴❛

❜❝❞ ❨❡❜❣❝ ✐❱❍❣ ❥❝❞ ❨❡❢❣❝ ✐❱❍

Domeniul de utilizare/presiuni de lucru maxim admise
Application areas / max. operating pressures

ｉý☛✠☎❰☎✂þþ ☎✟ ＠ｲ･｣･Ï

Ð✄ｬ､＠Ñ☎ｴ･ｲ＠✟ｩ✟･ｬｩｮ･☛Ï

✹✺✻✼✺✽✾✿❀✽❁ ､･ ｦ❀ÒÓÔÕÖÒ✾✽✺ ÓÖÒ✿ÕÒ❀❁ ✼×Ò❁
Ø✾ 20❃❄ ÙÕ ✼✽✺ÚÕ❀Ò✺ ､･＠ｦ❀ÒÓÔÕÖÒ✾✽✺ ÓÖÒ✿ÕÒ❀❁
､･＠✼×Ò❁ Ø✾ ÛÜ Ý✾✽Õ

❄ÖÒ✿ÕÒ❀Ö❀Ú Ö✼✺✽｡✿ÕÖÒ ✿･✻✼✺✽｡✿❀✽･＠❀✼ ✿Ö＠ÛÜ❃❄
❄ÖÒ✿ÕÒ❀Ö❀Ú Ö✼✺✽｡✿ÕÖÒ ✼✽･ÚÚ❀✽･＠❀✼ ✿Ö＠ÛÜ ｢｡✽

ｉｮ☛ｴ☎ｬ☎✂ｩｩ＠☎✟ ＠｣☎ｬ､ Ï

ｗ☎ｲｭ＠Ñ☎ｴ･ｲ＠✟ｩ✟･ｬｩｮ･☛Ï

✹✺✻✼✺✽✾✿❀✽❁ Þ✺ ß❀ÒÓÔÕÖÒ✾✽✺ ÓÖÒ✿ÕÒ❀❁ ✼×Ò❁ Ø✾
àÜ❃❄ ÙÕ ✼✽✺ÚÕ❀Ò✺ Þ✺ ß❀ÒÓÔÕÖÒ✾✽✺ ÓÖÒ✿ÕÒ❀❁ Þ✺
✼×Ò❁ Ø✾ áÜ Ý✾✽Õ

❄ÖÒ✿ÕÒ❀Ö❀Ú Ö✼✺✽✾✿ÕÖÒ ✿✺✻✼✺✽✾✿❀✽✺ ❀✼ ✿Ö àÜ❃❄
❄ÖÒ✿ÕÒ❀Ö❀Ú Ö✼✺✽✾✿ÕÖÒ ✼✽✺ÚÚ❀✽✺ ❀✼ ✿Ö áÜ Ý✾✽

ｉｮ☛ｴ☎ｬ☎✂ｩｩ＠､･＠￮ｮ｣ ｬｺｩｲ･Ï

H･☎ｴｩｮ✡＠✟ｩ✟･ｬｩｮ･☛Ï

✹✺✻✼✺✽✾✿❀✽❁ Þ✺ ß❀ÒÓÔÕÖÒ✾✽✺ ÓÖÒ✿ÕÒ❀❁
✼×Ò❁ Ø✾ àÜ❃❄
â✽✺ÚÕ❀Ò✺ Þ✺ ß❀ÒÓÔÕÖÒ✾✽✺ ÓÖÒ✿ÕÒ❀❁ ✼×Ò❁ Ø✾
ã Ý✾✽Õ
äå✾ØÖ✾✽✺ ✼✽✺ÚÕ❀Ò✺ ÓÖÒßÖ✽✻❁ Ú✿✾ÒÞ✾✽Þ❀Ø❀Õ
æçè éè áÛêÛêë

❄ÖÒ✿ÕÒ❀Ö❀Ú Ö✼✺✽✾✿ÕÖÒ ✿✺✻✼✺✽✾✿❀✽✺ ❀✼ ✿Ö
àÜ❃❄ ❄ÖÒ✿ÕÒ❀Ö❀Ú Ö✼✺✽✾✿ÕÖÒ ✼✽✺ÚÚ❀✽✺ ❀✼
✿Ö ã Ý✾✽
äçÒÚ✿✾ØØ✾✿ÕÖÒ ✼✽✺ÚÚ❀✽✺ ✾ÓÓÖ✽ÞÕÒì ✿Ö
æçè éè áÛêÛêë

Díｭ･ｮｩｩ＠､･＠ｵｴｩｬｩｺîｲ･＠ï･ｮｴｲｵ＠ｴｵðｵｬîｴｵｲ ＠ ｩ＠ñｩｴｩｮòｵｲｩ＠､ｩｮ＠ｐｐＭｒ＠ ｩ＠ｐｐＭｒóｔＬ＠｣íｮñíｲｭ＠DｉNô0õõ

ａööｬｩ｣÷ｴｩøｮ＠÷ｲ･÷ù＠úøｲ＠úｩｴｴｩｮûù＠÷ｮ､＠öｩö･ù＠ｭ÷､･＠øú＠ｐｐＭｒ＠÷ｮ､＠ｐｐＭｒüｔ＠÷｣｣øｲ､ｩｮû＠ｴø＠DｉN＠ý0þþ
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Conditii de utilizare
Operating conditions

a
＠ÿ� ✁✂�✄☎✆✝ ✞✝ ✟✝✠✡✝☛✝�☞✌✟✆✡✝ �✍☎✆✎�✍✡✝ ✏� ✑✆✠✎✍✟✝ ✒✝ ✓✎✍☞✝ ✍✡✝✠✝ ✏�☞✟✝ ✄✡✍✒✍ ✔ ✒✍✂ ✕ ✞✝ ✂☞✆✡✆✖✍✟✝

✗･✟☞✆�✝�☞ ☞✎ ☞✘✝ �✍☞✆✎�✍✡ ✟･ｧ✂✡✍☞✆✎�✒ ✝✆☞✘✝✟ ✍✓✓✡✆✄✍☞✆✎� ✄✡✍✒✒ ✔ ✎✟ ✍✓✓✡✆✄✍☞✆✎� ✄✡✍✒✒ ✕ ☛✍✙ ✚✝ ✒✝✡✝✄☞･､✛

b    

✜✢✣✤✣ ✥✦
✧★✩✢✩✪✣✫✦

✬✭✭✢✩✮✣★✩✯✰
✮✢✣✤✤

1a

2a

4b

5b

60

70

20 2,5
✱✫✲✣★ ✥✦✳Followed by

40 20
✱✫✲✣★ ✥✦✳Followed by

60 25
✱✫✲✣★ ✥✦✳Followed by
(vezi coloana urm✴✵✶✷✸✹✺
(see next column)

20 14
✱✫✲✣★ ✥✦✳Followed by

60 25
✱✫✲✣★ ✥✦✳Followed by

80 10
✱✫✲✣★ ✥✦✳Followed by
(vezi coloana urm✴✵✶✷✸✹✺
(see next column)

49

49

80

80

70

90

1

1

2,5

1

✱✫✲✣★ ✥✦✳Followed by
(vezi coloana urm✴✵✶✷✸✹✺
(see next column)

✱✫✲✣★ ✥✦✳Followed by
(vezi coloana urm✴✵✶✷✸✹✺
(see next column)

95

95

100

100

100

100

100

100

✻✼✽✾✿❀❀ ❁✾

❂❃❀❄❀❅❆❇✾ ❃❀❈❀❉✾

❊❋❈❀❉❆❄

❆❈❈❄❀❉❆❃❀✼✿ ❆❇✾❆

●❍■❏❑▲▼❑◆ ■❍❖❏❑◆P◗❑◗

❘◗❙❚◗❑❍❘▼❑❯ ❑◆▲◆■❍❘❯

❱◆❲❳ ❘◗❙❚◗❑❍❘▼❑◗

❑❍▲◆❍❘❏❑ ■❏❨❨◗■❘◆❏❨❩

❬❭❪❫❴❵❴ ❛❴
❫❜❝❜❞❡❫❜❢❣ ❤❤✐❥
❤❤✐❥ ❦❭❦❴ ❪❧❪❫❴❵

❬♠❥ ♥

10 bar

6  bar

❬❭❪❫❴❵❴ ❛❴
❫❜❝❜❞❡❫❜❢❣ ❤❤✐❥♦♣

❤❤✐❥♦♣ ❦❭❦❴
❪❧❪❫❴❵
❬♠❥ qrs

10 bar

8 bar

2)
1 bar = 105 N/m² = 0,1 MPa
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ｓ➙➛➜➝➞➙➟
➠➡ ➢➤➡➥➝

ｓ➙➛➜➝➞➙ ➠➝➦➙➟
➡➧ ➢➤➨➙➡➛➩

➫➭➯➲

➳➵

ｓ➙➛➜➝➞➙ ➠➡ ➢➸➺➻
➡➥➝＠

ｓ➙➛➜➝➞➙ ➠➝➦➙➡➧
➢➼➡➽
➨➙➡➛➾➩➚

➫➭➯➪

➳➵

ｓ➙➛➜➝➞➙ ➠➡
➢➼➡➠ ➶

ｓ➙➛➜➝➞➙ ➠➝➦➙
➡➧ ➢➼➡➠➶

❊✾✽❈✾❇❆❃❂❇➹ ❁✾

❉❆❄❉❂❄

➘❆❄❉❂❄❆❃❀✼✿➴

❃✾✽❈✾❇❆❃❂❇✾ ❊✻ ➷➘
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   –   ✮✯✰✱ ✲✳✴✵ ✶✷ ✸✹＠✺✻✳ ✼✽✴✺✲ ✶✷ 20°C over 14 years followed by
   –   ✾✯✰✱ ✲✳✴✵ ✶✷ ✮✿＠✺✻✳ ✼✽✴✺✲ ✶✷ 60°C over 25 years followed by
   –   ❀✯✰✱ ✲✳✴✵ ✶✷ ✸✯＠✺✻✳ ✼✽✴✺✲ ✶✷ 80°C over 10 years followed by
   –   ❁✯✰✱ ✲✳✴✵ ✶✷ ✸＠✺✻ ✼✽✴✺✲ ✶✷ 90°C over   1 year followed by 
   – ✸✯✯✰✱ ✲✳✴✵ ✶✷ ✸✯✯＠❂✽✷ 100°C over 100 h)
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Presiuni de lucru permise
Allowed operating overpressures

PP-RCTPP-R
➞➟➠➡➢➤➡ ➥➤➦➧➨➥➟➦➧➟➩➡➥➫➩➭

➯➤➦➟➨➯➟➦➧➟➩➡➥➫➩➟
➲➳➠➠➟➲➥➤➵➟

➸➺➻➼➺➽
➾➚➪➶➾➹
➸➺➻➼➺➽
➾➚➪➶➾➺

➘➴➷➬ ➮➱
✃❐❒❮❰➴Ï❒ÐÑ➱
(Ò❒➴)

O➬➱ÑÐÓ➴❒Ô ➬➱Ñ➴Ï➮
(Y➱ÐÑÕ)

PÖ×ｳØÙÚØ Û× ÜÙÝÖÙ ｰ×ÖÞØｳ× ß PÖ×ｳØÙÚ×｡ ÚｯÞØÚ｡Üà
áÜÜｯâ×Û ｯｰ×Ö｡ãØÚä ｰÖ×ｳｳÙÖ×ｳ ß  NｯÞØÚ｡Ü ｰÖ×ｳｳÙÖ× 

    SDR 61) (bar)         SDR 7,4 (bar)            SDR 9 (bar)           SDR11 (bar)

åæçèéêëé ìç íêîæê ïçæðéèç ïçëñæê ñêòêíóñêæó ååôõöååôõ÷ø ùúíúèéñû üë éëèñóíóýééíç ïçëñæê óïû

îóíìû þé ïçëñæê üëîûíÿéæç

�ííú✁çì úïçæóñéë✂ ïæçèèêæçè

ùúæ ✁óæð óëì ✄úñ ✁óñçæ ïéïçíéëçè ðóìç úù ååôõ óëì ååôõ÷ø

1) SDR = Raport standard de dimensiune = diamteru/grosime perete

SDR = Standard Dimension Ratio = diameter / wall thickness
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☎✆✝✞✆✟✠✡☛✟✠
☞✌✍✡✎✍☛✏ ✑✆ 7✒✓✔✕
✎✍☞✖☛✗✎✘ 3✒ ✑✆ ✙✎✖✆
✞✆ ✠✍ ✖✠

☎✆✝✞✆✟✠✡☛✟✠
☞✌✍✡✎✍☛✏ ✑✆ 7✒✓✔✕
✎✍☞✖☛✗✎✘ 6✒ ✑✆ ✙✎✖✆
✞✆ ✠✍ ✖✠

☎✆✝✞✆✟✠✡☛✟✠
☞✌✍✡✎✍☛✏ ✑✆ 7✒✓✔✕
✎✍☞✖☛✗✎✘ 9✒ ✑✆ ✙✎✖✆
✞✆ ✠✍ ✖✠

75°C
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85°C
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85°C

90°C

75°C
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       14,12                      13,30                       10,50                         8,40
         13,66                      13,00                       10,30                         8,20
         11,69                      12,70                       10,10                         8,00
         10,13                      12,50                         9,90                         7,90
         13,80                      12,20                         9,70                         7,70
         13,36                      12,00                         9,50                         7,50
         11,04                      11,70                         9,30                         7,30
           9,70                      11,50                         9,10                         7,20
         13,28                      11,10                         8,80                         7,00
         12,53                      10,90                         8,70                         6,90
         10,03                      10,60                         8,40                         6,70
           9,09                      10,50                         8,30                         6,60
         12,57                      10,10                         8,00                         6,40
         10,94                        9,90                         7,90                         6,20
           8,76                        9,60                         7,60                         6,10
           8,07                        9,50                         7,60                         6,00
         14,06                      13,10                       10,40                         8,20
         13,32                      12,80                       10,20                         8,10
         11,30                      12,50                         9,90                         7,90
           9,83                      12,30                         9,80                         7,80
         13,09                      12,00                         9,50                         7,50
         12,44                      11,70                         9,30                         7,40
         10,52                      11,50                         9,10                         7,20
           9,31                      11,30                         9,00                         7,10
         11,96                      10,90                         8,70                         6,90
         11,33                      10,40                         8,30                         6,60
           9,04                      10,40                         8,30                         6,60
           8,32                      10,30                         8,20                         6,50
         10,79                        9,90                         7,90                         6,20
           9,66                        9,70                         7,70                         6,10
           7,71                        9,40                         7,50                         5,90
           7,39                        9,40                         7,40                         5,90
         13,85                      13,00                       10,30                         8,20
         13,40                      12,70                       10,10                         8,00
         11,13                      12,40                         9,80                         7,80
           9,65                      12,20                         9,70                         7.70
         13,19                      11,80                         9,40                         7,50
         12,32                      11,60                         9,20                         7,30
           8,86                      11,30                         9,00                         7,10
           8,94                      11,20                         8,90                         7,00
         12,36                      10,80                         8,60                         6,80
         10,52                      10,60                         8,40                         6,60
           8,42                      10,30                         8,20                         6,50
           7,90                      10,20                         8,10                         6,40
         10,40                        9,80                         7,80                         6,20
           8,79                        9,60                         7,60                         6,00

           7,03                        9,30                         7,40                         5,90
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PP-RCTPP-R

   SDR 61) (bar)         SDR 7,4 (bar)            SDR 9 (bar)           SDR11 (bar)
                                  12,90                       10,20                         8,10
                                     12,60                       10,00                         7,90
                                     12,30                         9,70                         7,70
                                     12,10                         9,60                         7,60
                                     11,70                         9,30                         7,40
                                     11,50                         9,10                         7,20
                                     11,20                         8,90                         7,10
                                     11,10                         8,80                         7,00
                                     10,70                         8,50                         6,70
                                     10,50                         8,30                         6,60
                                     10,20                         8,10                         6,40
                                     10,10                         8,00                         6,40
                                       9,70                         7,70                         6,10
                                       9,50                         7,50                         6,00
                                       9,20                         7,30                         5,80
                                     12,80                       10,10                         8,00
                                     12,50                       10,00                         7,90
                                     12,20                         9,70                         7,70
                                     12,10                         9,60                         7,60
                                     11,70                         9,30                         7,30
                                     11,40                         9,10                         7,20
                                     11,20                         8,90                         7,00
                                     11,10                         8,80                         7,00
                                     10,60                         8,40                         6,70

                                           9,40                         7,50                         5,90

                                           9,30                         7,30                         5,80
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      25
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                                          10,10                         8,00                         6,40
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Presiuni de lucru permise
Allowed operating overpressures

✚✛✜✢✛✣✤✥✦✣✤
✧★✩✥✪✩✦✫ ✬✛ 7✭✮✯✰
✪✩✧✱✦✲✪✳ 12✭＠✬✛
✴✪✱✛ ✢✛ ✤✩ ✱✤

✚✛✜✢✛✣✤✥✦✣✤
✧★✩✥✪✩✦✫ ✬✛ 7✭✮✯✰
✪✩✧✱✦✲✪✳ 15✭＠✬✛
✴✪✱✛ ✢✛ ✤✩ ✱✤

✵✶✷✸✹✺✸ ✻✺✼✽✾✻✶✼✽✶✿✸✻❀✿❁
❂✺✼✶✾❂✶✼✽✶✿✸✻❀✿✶

❃❄✷✷✶❃✻✺❅✶

❆❇❈❉❇❊
❋●❍■❋❏

❆❇❈❉❇❊
❋●❍■❋❇

❑▲▼◆ ❖P
◗❘❙❚❯▲❱❙❲❳P
(❨❙▲)

O◆P❳❲❩▲❙❬ ◆P❳▲❱❖
(YP❲❳❭)

P❪❫ｳ❴❵❛❴ ❜❫ ❝❵❞❪❵ ｰ❫❪❡❴ｳ❫ ❢ P❪❫ｳ❴❵❛❫｡ ❛ｯ❡❴❛｡❝❣
❤❝❝ｯ✐❫❜ ｯｰ❫❪｡❥❴❛❦ ｰ❪❫ｳｳ❵❪❫ｳ ❢  Nｯ❡❴❛｡❝ ｰ❪❫ｳｳ❵❪❫ 

❧♠♥♦♣qr♣ s♥ tq✉♠q ✈♥♠✇♣♦♥ ✈♥r①♠q ①q②qt③①q♠③ ❧❧④⑤⑥❧❧④⑤⑦⑧ ⑨⑩t⑩♦♣①❶ ❷r ♣r♦①③t③❸♣♣t♥ ✈♥r①♠q ③✈❶

✉③ts❶ ❹♣ ✈♥r①♠q ❷r✉❶t❺♣♠♥

❻tt⑩❼♥s ⑩✈♥♠③①♣r❽ ✈♠♥♦♦q♠♥♦

⑨⑩♠ ❼③♠✇ ③rs ❾⑩① ❼③①♥♠ ✈♣✈♥t♣r♥♦ ✇③s♥ ⑩⑨ ❧❧④⑤ ③rs ❧❧④⑤⑦⑧
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    SDR 61) (bar)         SDR 7,4 (bar)            SDR 9 (bar)           SDR11 (bar)
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                                       11,10                         8,80                         7,00
                                       11,00                         8,80                         6,90
                                       10,50                         8,40                         6,60
                                       10,30                         8,20                         6,50
                                       10,10                         8,00                         6,30
                                         9,60                         7,60                         6,00
                                         9,40                         7,40                         5,90
                                         9,20                         7,30                         5,80
                                       12,70                       10,10                         8,00
                                       12,40                         9,90                         7,80
                                       12,10                         9,60                         7,60
                                       12,00                         9,50                         7,50
                                       11,60                         9,20                         7,30
                                       11,30                         9,00                         7,10
                                       11,10                         8,80                         7,00
                                       11,00                         8,70                         6,90
                                       10,50                         8,30                         6,60
                                       10,30                         8,20                         6,50
                                       10,00                         8,00                         6,30
                                         9,50                         7,60                         6,00
                                         9,30                         7,40                         5,90
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Proiectare
Planning
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Fig. 2: Temperaturadebit/Temperature of the flow medium
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Presiune minima a debitului
Minimum flow pressures

❘❙❚❯❱ ❲❳❨❲❩❨❳❱ ❨❬＠❭❩❪❲❱❩❨ ❫❙ ❚❴❳❪❵❳❛❙❪❱ ❭❙❪❱❴❩
❜❳❨❲❩❨❳❱❙❫ ❝❨❞❡ ❝❞❴ ❞❩❱❨❙❱ ❞❝

❢❣❤✐❥❦❧❤ ♠❥❧❥♠♥

♦❤♣❥q

❢rst ✉✈＠✇①②③④⑤

⑥④⑦④⑧⑨⑧ ⑩❶❷❸

❹③❺❻❻⑨③❺

❼❽❾❿ ➀➁

➂➃➄

0.5
0.5
0.5
1.0
1.0

1.0

1.2
1.2
0.4
1.0

0.5

1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0

0.5

1.0

1.1**
1.2**

1.5
1.9
2.1
2.4

1.0

➅❥➆❦➇ ➆❦❧➈q❤➇➉❣ ♦❤ ➇❦➈❣❦ ➊➇❤ ❥❧✐q➊➇➊➋❥❤❥ ♦❤ ➊➆♥

➆➉q➊♣❥➇♥

➅➌➆❤ ➉➍ ♦❣❥❧➎❥❧➏ ➐➊q❤❣ ✐❤❣➑❥➈❤ ➆➉❥❧q✐

  
➒➉♣❥❧❤q ❤v➊➈❦➊❣❤➓O❦q➇❤q v➊➇v❤

➍♥❣♥ ➊❤❣❥✐❥q➉❣➓➐❥q➔➉❦q ➊❥❣ ➐➔❥❣➇❤❣ DN 15
  DN 20
  DN 25
➈❦ ➊❤❣❥✐❥q➉❣➓➐❥q➔ ➊❥❣ ➐➔❥❣➇❤❣ DN 10
  DN 15

→➣↔↕➙➛ ➜➝ ➜↕➞ ↔➝➟➠➙↕ ➜↕➞↕➙➛ ➜➝ ➡↔➢➤➣➙➝
➡➥➦➧➝➙ ➥➝➣➜➡ ➨➦➙ ➩➤➛➟➡➛➟➫ ➡➥➦➧➝➙➡ ➭➯ ➲➳
➵➸➺➻➼➽➾➚➪ ➶➸ ➹➪➸➘➴➻➷➸ ➬➚➷➮➚➪➱ ✃❐❒ ❮❰ÏÐ ➹➽➪➾➸➽ Ñ
Ò➙➝➡➡↕➙➝ ➙➛➟➡➝➙ ➛➟ ➣➩➩Ó➠➦ ➭Ô➯ ÕÖ×➳ ↔➣➙➠ ➲ ➭➯ ➲➳
➵➸➺➻➼➽➾➚➪ ➶➸ ➹➪➸➘➴➻➷➸ ➬➚➷➮➚➪➱ ✃❐❒ ❮❰ÏÐ ➹➽➪➾➸➽ Ñ
Ò➙➝➡➡↕➙➝＠➙➛➟➡➝➙ ➛➟ ➣➩➩Ó➠➦ ➭Ô➯ ÕÖ×➳ ↔➣➙➠ ➲ ➭➯ ÖØ
➵➸➺➻➼➽➾➚➪ ➶➸ ➹➪➸➘➴➻➷➸ ➬➚➷➮➚➪➱ ✃❐❒ ❮❰ÏÐ ➹➽➪➾➸➽ Ñ
Ò➙➝➡➡↕➙➝＠➙➛➟➡➝➙ ➛➟ ➣➩➩Ó➠➦ ➭Ô➯ ÕÖ×➳ ↔➣➙➠ ➲ ➭➯ Ö➳
➵➸➺➻➼➽➾➚➪ ➶➸ ➹➪➸➘➴➻➷➸ ➹➸➷➾➪➻ ➹➴Ù➚➽➪➸
Ò➙➝➡➡↕➙➝ ➙➛➟➡➝➙ ➨➦➙ ↕➙➛➟➣➤➡ DN 15

➵➚Ú➴➷➸➾ ➬➻ ➬➚➾ ➹➸➷➾➪➻ ➹➴Ù➴➚➽➪➸
Û➚➪➷➸➪ Ü➽➼Ü➸ ➮➚➪ ➻➪➴➷➽➼➘

DN 15

ÝÞßàáâ ãä åæâçèé êèåäëìíîåäïíçã ãàåïðèåïäñ DN 15
Ýèßàáâ ãä åæâçèé ïèàáäëìíîåäïíçã ðèåïàáò óèôïàáä＠＠＠＠＠＠＠＠DN 15

DN 15
õö÷ø ùú ûüøúýûüþÿ þ�û✁ DN 15
õÿø�✂úþú û�✄öþö☎øúý✆øþ✄ÿú✝ ✁ø✝✆✁ DN 15
✞✟ö✠öþ✡☎ý☛ü✁ÿ☞✁þü✝ù✁ DN 15
✌øùú�ýûøùúþ DN 15

✌üþú☎øú ü✍ú✁þú✄ý✎ø✏ú☎ DN 20

✑ú÷ú☎✂✡☎ ü✟ö ✂ü✁ ùú þ✡ü✠úþö ✄✡✝✒✡☎✍ ✓✔✕ ✖✗✘✙✚

✛✠�✁ÿø✝✜ û✡✏ ü✄✄✢þ✡ ✓✔✕ ✖✗✘✙✚ DN 15

DN 15

✣Þ✤Þ✥ ✦✧✦★✩✪✫★ ✬✫ ✭✮✫✧✦✪✯✰✧✦★✩✪✫★ ✱✮✩ ✲Þ✩✦✪ ✩Þ✥✳ Þ✥✴ ✭✮✫✧✦✪
★Þ✵Þ★✫✩Þ✩✦ ✥✮✶✫✥Þ✧✷✯✲✫✩✱ ✥✮✶✫✥Þ✧ ★✮✥✩✦✥✩✸ ✹ ✺ ✻✹ ✧ ✼✽ ✻✹
ôèæèôàéèéä áíóàáèçâëðàéï áíóàáèç ôíáéäáéå ✾✿ ✺ ✻✹✿ ✧ ✼✽ ✻✹

❀áôâç❁àéíñ äçäôéñàô èæâ ôî åíáãâ æñäåàîáä ïàãñèîçàôâ
❂âñâ çàóàéèéíñ ãä❃àé
❄èæèôàéèéä áíóàáèçâ

＠✦✧✦★✩✪✫★ ❅✧✮✲ ✲Þ✩✦✪ ✱✦Þ✩✦✪ ✲✫✩✱ ✱❆✴✪Þ❇✧✫★ ✩✦✸✩❈
＠＠✲✫✩✱✮❇✩ ❅✧✮✲ ✧✫✶✫✩Þ✩✫✮✥
＠＠✥✮✶✫✥Þ✧ ★Þ✵Þ★✫✩❆

12 kW
  18 kW
  21 kW
  24 kW

❉✝✄ö✠÷øþ✡☎ ü✟ö ✟ú ûü÷ö ùú ✜ü÷

❊ü✁ ✒✠✡☛ ☛üþú☎ ÿúüþú☎
12 kW

❋●❍■❏ ❑▲▼
❋●❍■❏◆ ❖❍●P

❍◗❘

❋●❍■❏ ❑▲▼ ❙❑❍❚▼
❋●❍■❏◆ ❖❍●P ❯●❱

❍◗❘

❋●❍■❏ ❑▲▼ ❲◆❙◆
❋●❍■❏◆ ❖❍●P ❙●❍❚

❍◗❘

❳❭❨ ❲❳❨❫❨❩❳❭❨ ❴❙❲❙
❬❯❱❭❙❴ ❲❞❨❫ ❞❴ ❭❞❱

❡❳❱❙❴

❪♠❤✐q❤➈ ♦❤ ➊➆♥

❫❥❴❤♦ ➐➊q❤❣

–
–
–
–
–

0.10

–
–
–
–

–

–
–

0.15
0.15
0.07
0.07
0.07

0.30

–

–

–
–

–
–
–
–

–

–
–
–
–
–

0.10

–
–
–
–

–

–
–

0.15
0.15
0.07
0.07
0.07

0.30

–

–

–
–

–
–
–
–

–

0.30
0.50
1.00
0.15
0.15

0.20

0.70
1.00
1.00
0.30

0.30

0.15
0.25

–
–
–
–
–

–

0.13

0.10*

0.10
0.20

0.06
0.08
0.09
0.10

0.10

❵＠ôî åîæèæâ ãä ñäòçèñä è ãä❃àéîçîà ôíóæçäé ãäåôïàåâëðàéï ❛îçç❜ íæäáäã éïñíééçä êèçêä ❝ ❵❵＠êèçíñà ❞á ôíáãà❡àà áä❛èêíñè❃àçä ❢ãîßîñà❣ëêèçîäå îáãäñ îá❛èêíîñè❃çä
ôíáãàéàíáå ❢åïíðäñ❣
❤íéâ✐＠æîáôéäçä ãä çîôñî ôèñä áî åîáé àáôçîåä ❞á éè❃äç ßà ãàåæí❁àéàêäçä åàóàçèñä ôî ãä❃àéä óèà óèñà ãäô❥é ãä❃àéäçä àáãàôèéä❦ éñä❃îàä åâ ❛àä ôíáåàãäñèéä áîóèà ❞á
ôíá❛íñóàéèéä ôî ñäôíóèáãâñàçä ❛è❃ñàôèáéîçîà èéîáôà ô❥áã åä åéè❃àçäßéä ãàèóäéñîç ❡äêàà❧
❤íéä✐＠♠äñêàôä æíàáéå ðïàôï èñä áíé àáôçîãäã àá éïä éè❃çä èáã ãäêàôäå í❛ åàóàçèñ ♥àáã ðàéï çèñòäñ èñóèéîñä ❛çíðå éïèá àáãàôèéäã èñä éí ❃ä éè♥äá àáéí èôôíîáé
èôôíñãàáò éí éïä ñäôíóóäáãèéàíáå í❛ éïä óèáî❛èôéîñäñ èå ❛èñ èå ãäéäñóàáèéàíá í❛ æàæä ãàèóäéäñ àå ôíáôäñáäã

♦♣qrst ✉✈ s✈✇✈st①②③ ④✈①⑤s⑥ ④s✈⑦t⑥①✈⑧ ⑨t①t⑨③ ｩ＠､･｢ｩｴｵｬ＠､･＠｣｡ｬ｣ｵｬ＠ｰ･ｮｴｲｵ＠ｰｵｮ｣ｴ･ｬ･＠､･＠ｬｵ｣ｲｵ＠｡ｬ･＠ｩｮｳｴ｡ｬ｡ ｩ･ｩ＠
､･＠｡ｰ ＠ｰｯｴ｡｢ｩｬ
ｒ･ｦ･ｲ･ｮ｣･＠ｶ｡ｬｵ･ｳ＠ｦｯｲ＠ｴｨ･＠ｭｩｮｩｭｵｭ＠ｦｬｯｷ＠ｰｲ･ｳｳｵｲ･ｳ＠｡ｮ､＠｣｡ｬ｣ｵｬ｡ｴ･､＠ｦｬｯｷｳ＠ｦｯｲ＠ｧ･ｮ･ｲ｡ｬｬｹ＠ｵｳ･､＠､ｲｩｮｫｩｮｧ＠
ｷ｡ｴ･ｲ＠ｳ･ｲｶｩ｣･＠ｰｯｩｮｴｳ

⑩èéäñàà èóäåéäô æäáéñî＠ãîßîñàëÝà❶äñ ❛íñ＠åïíðäñå

❷❸❹❺❻❼❽❾❿➀ ➁➂❺ ➂❿❾➁➃❽❻❺➄ ➁❻❽➅➆❸❾➁➀➆ ➂➇❸❹❾➆ ➈➆ ❻➇❹➀➇ ❽❸➉❾➁❻➁➊❽➆
➋❽❸❹❻➇➉❽➌ ➍❽❾❽❸➎➇➀❽ ➂➆❸❾➀➇ ➃➁❾➆➀❽❽ ➁➅➆➉❾➆❹➏
➐➆➁❾➆➀ ➍❿➀ ➈➀❽❸➑❽❸➎ ➒➁❾➆➀ ➍❿➀ ➉➇➂➂❻➓ ❿➍ ➉➆➀➌❽❹➆ ➂❿❽❸❾ ➋❽❸❹❻➔
➍❽❾❾❽❸➎ ➍❿➀ ➅❽→➆➈ ❿➇❾❻➆❾➏
➣❿❽❻➆➀ ➆❻➆❹❾➀❽❹ ➈➆ ↔❸❹❺❻❼❽➀➆ ➁ ➁➂➆❽↕➆❻➆❹❾➀❽❹ ➒➁❾➆➀ ➃❿❽❻➆➀



58 www.baenninger.de

Deformare liniara tevi PP-R sub actiunea caldurii
Linear deformation of PP-R pipes under heat influence

εt = 1.5 • 10-4 (K-1)

εt = 0.3 • 10-4 (K-1)

∆ l = εt • L •∆t   (mm) 

➙➛➜➝➞➜➞➜ ➟➠➡➢➤➥➦➤➧➜➢➤ ➜➧➨➧➛➤➠ ➩➠ ➡➞➨➟➛➥➠➨➫➠➛➭➦ ➯➠ ➫➠➥➯➠➤➛➫➞➤➛ ➟➠ ➤➠➡➠➤➧➨➲➦ ➜➛ ➝➛➤➠ ➩➠ ➠➳➠➝➞➫➦ ➧➨➩➫➛➜➛➲➧➛➵
➸➳➠➥➯➜➞➜ ➟➠ ➥➛➧ ➺➢➩ ➻➦ ➯➤➠➭➧➨➫➦ ➥➢➟➞➜ ➟➠ ➝➛➜➝➞➜➵
➼➽➠ ➝➛➜➝➞➜➛➫➧➢➨ ➢➡ ➫➽➠ ➜➧➨➠➛➤ ➟➠➡➢➤➥➛➫➧➢➨ ➧➩ ➾➛➩➠➟ ➢➨ ➫➽➠ ➜➛➚➧➨➪ ➫➠➥➯➠➤➛➫➞➤➠➵＠➼➽➠ ➡➢➜➜➢➶➧➨➪ ➠➳➛➥➯➜➠ ➪➧➻➠➩
➚➢➞ ➛➨ ➧➟➠➛ ➢➡ ➽➢➶ ➫➢ ➝➛➜➝➞➜➛➫➠➵
➸➳➠➥➯➜➞ ➟➠ ➝➛➜➝➞➜ ➯➠➨➫➤➞ ➢ ➲➠➛➻➦ ➹➨ ➜➞➨➪➧➥➠ ➟➠ ➘➥➴➸➳➛➥➯➜➠ ➡➢➤ ➛ ➯➧➯➠ ➜➠➨➪➫➽ ➢➡ ➘➥➷

➬➵＠➙➠➛ ➥➛➧ ➩➝➦➭➞➫➦ ➫➠➥➯➠➤➛➫➞➤➦ ➛ ➯➠➤➠➫➠➜➞➧ ➲➠➻➧➧➧
＠＠＠➮➢➶➠➩➫ ➯➧➯➠ ➶➛➜➜ ➫➠➥➯➠➤➛➫➞➤➠ ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠➱ ✃❐ ➙ ❒❮❰ÏÐÑ ÏÒÑ Ó❰Ô❰➴➝➢➜➟Õ➶➛➫➠➤ ➯➧➯➠Ö

×ØÙ❰Ó❰Ú❮Ñ
Û➧➡➡➠➤➠➨➝➠ Ü❐ Ý

Þ➵＠ß❰àÒ❰ÓÏáâÓÑ ã❰ Ó❰Ù❰ÓØÚ❮Ñä➮➛➚➧➨➪ ➫➠➥➯➠➤➛➫➞➤➠ å æçè é

êëìíîíïðñòêëììíîíïóí ôõè ö

÷ø ùúû üûý þýÿý�û✁✂ ✁úü✄úþû✁☎þ✂ û ✄úþú✁ú✆☎ý ðú✝ýýë
✞ë✟✠í✡☛ ☞ë☞í ✌✍✎✎ ☛í✏☞íî✍☛✑îí ＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠＠å ✒✓è é ✔ðúû✝✂ û✄✂ �û✆ÿ✂ò✠✕☛✖✌✍☛íî ☞ë☞í✗

✘íï☛î✑ æø é✕ï☛î✍ó☛✍îí ðí✍✝ñ✙ ✚ ✏ ✛ ✒è ✛ ✓✜✓÷ ✢ æ✜ç✚ ✏✏
✣✤✥✦✧★ ✩✪ ✫✬✭✮✦✮✧✤ ✯✤✮✰✱✲ ✳ ✴ ✵ ✶✷✸ ✵ ✹✺✹✩ ✻ ✼✽✺✾✿ ✴✴

❀✕ æø ❁✠✕î☛íïëï✟ ✕ì ☛✠í ☞ë☞í✙ ✚ ✏ ✛ ✒è ✛ ✓✜✓÷ ✢ æ✜ç✚ ✏✏
❀✕ ÷ø ❂❃☛íï✡ë✕ï ✕ì ☛✠í ☞ë☞í✙＠✚ ✏ ✛ ôõè ✛ ✓✜✓÷ ✢ æ❄✜❅ç ✏✏

ßâ❆â❇ÏáâÓÏ ãØÚ àÏá❰ÓØÏ❇ á❰Óà❈Ò❇Ï❉áØÔ ❊❊❋● ❍Ø ❊❊❋
●■ß ❰❉á❰ ❰❏Òâ❉Ñ Ù❰Ú❈à❰Úâ❇âØ ã❰ ãØ❇ÏáÏÓ❰ á❰ÓàØÔÑ❑
×Ø❇ÏáÏÓ❰Ï ❇ØÚØÏÓÑ Ï ÏÔ❰❉á❈Ó ❮❰ÐØ ❰❉á❰ àÏØ àÏÓ❰
ã❰Ô▲á Ô❰Ï Ï ❮❰ÐØ❇❈Ó ãØÚ à❰áÏ❇❑ ▼Ô❰❉á ÙÏÒá áÓ❰❆âØ❰
Ú❰ÏÒÑÓÏá ❇âÏá ➹Ú Ô❈Ú❉Øã❰ÓÏÓ❰ ÏáâÚÔØ Ô▲Úã ❉❰
ØÚ❉áÏ❇❰Ï◆Ñ ÏÔ❰❉á❰ ❮❰ÐØ❑ ❖ÚÔÑ ãØÚ ÙÏ◆Ï ã❰ ÒÓ❈Ø❰ÔáÏÓ❰
Ï ÏàÒ❇Ï❉ÑÓØØ ØÚ❉áÏ❇Ï❮Ø❰Ø áÓ❰❆âØ❰ ❇âÏá❰ ➹Ú Ô❈Ú❉Øã❰ÓÏÓ❰
❈ÓØÔ❰ Ù❰❇ ã❰ Ò❈❉Ø❆Ø❇ØáÑ❮Ø ÒÓØÚ ÔÏÓ❰ ❉Ñ ÙØ❰ Ô❈àÒ❰Ú❉Ïá❰
ÒÓ❈Ô❰❉❰❇❰ ã❰ ãØ❇ÏáÏÓ❰ ÏÒÑÓâá❰ ➹Ú ÔÏãÓâ❇ âÚ❰Ø
❉❰Ô❮ØâÚØ Ï áâ❆â❇ÏáâÓØØ➵

➼➽➠➤➥➢➯➜➛➩➫➧➝ ➯➜➛➩➫➧➝➩ PPÕ◗ ➯➧➯➠➩ ➛➤➠ ➠➳➯➢➩➠➟ ➫➢
➫➽➠➤➥➛➜ ➠➳➯➛➨➩➧➢➨➵ ➼➽➠ ➜➧➨➠➛➤ ➠➳➫➠➨➩➧➢➨ ➢➡ ➩➞➝➽
➯➧➯➠➩ ➧➩ ➽➧➪➽➠➤ ➫➽➛➨ ➶➧➫➽ ➩➫➠➠➜ ➯➧➯➠➩➵＠➼➽➧➩ ➡➛➝➫ ➥➞➩➫
➾➠ ➛➜➜ ➥➠➛➨➩ ➾➠ ➫➛❘➠➨ ➧➨➫➢ ➝➢➨➩➧➟➠➤➛➫➧➢➨ ➧➨ ➫➽➠
➜➛➚➧➨➪ ➯➤➢➝➠➩➩➵＠❙➜➤➠➛➟➚ ➧➨ ➫➽➠ ➯➧➯➠ ➛➤➤➛➨➪➠➥➠➨➫
➯➜➛➨➨➧➨➪ ➩➫➛➪➠ ➠➛➝➽ ➯➢➩➩➧➾➧➜➧➫➚ ➩➽➢➞➜➟ ➫➽➠➤➠➡➢➤➠
➾➠ ➞➫➧➜➧➭➠➟ ➡➞➜➜➚ ➫➢ ➝➢➥➯➠➨➩➛➫➠ ➛➜➜ ➠➳➫➠➨➩➧➢➨
➯➤➢➝➠➩➩➠➩ ➶➧➫➽➧➨ ➛ ➯➧➯➠ ➩➠➝➫➧➢➨➵

➙➢➠➡➧➝➧➠➨➫➞➜ ➫➠➤➥➧➝ ➟➠ ➠➳➯➛➨➩➧➞➨➠ ➯➠➨➫➤➞ ➲➠➻➧
PPÕ◗ ❚➧ PPÕ◗➙➼ ➠➩➫➠➷

➼➽➠ ➜➧➨➠➛➤ ➫➽➠➤➥➛➜ ➠➳➯➛➨➩➧➢➨ ➝➢➠➡➡➧➝➧➠➨➫ ➡➢➤ PP◗
➛➨➟ PPÕ◗➙➼ ➯➧➯➠➩ ➧➩➷

εt = 0.35 • 10-4 (K-1)
➙➢➠➡➧➝➧➠➨➫➞➜ ➫➠➤➥➧➝ ➟➠ ➠➳➯➛➨➩➧➞➨➠ ➯➠➨➫➤➞ ➲➠➻➧
PPÕ◗➙➼ ➝➞ ➧➨➩➠➤➲➧➠ ➟➠ ➡➧➾➤➦ ➠➩➫➠➷

➼➽➠ ➜➧➨➠➛➤ ➫➽➠➤➥➛➜ ➠➳➯➛➨➩➧➢➨ ➝➢➠➡➡➧➝➧➠➨➫ ➡➢➤ PPÕ
◗➙➼ ❯➧➾➤➠ÕP➧➯➠➩ ➧➩➷

❱➠➻➧➜➠ ➟➧➨ ➯➢➜➧➯➤➢➯➧➜➠➨➦ ➩➫➛➾➧➜➧➭➛➫➠ ➟➧➨ ➯➞➨➝➫ ➟➠
➻➠➟➠➤➠ ➥➠➝➛➨➧➝ ➯➤➧➨ ➧➨➩➠➤➲➧➛ ➟➠ ➛➜➞➥➧➨➧➞ ➜➛ ➥➛➤➪➧➨➠➛
➲➠➻➧➧ ❒➲➠➻➧ ➟➠ ➫➧➯ ❲➫➛➾➧Õ◗➢➽➤➴❲➫➛➾➧ÕP➧➯➠Ö ➯➤➠➭➧➨➫➦ ➞➨
➝➢➠➡➧➝➧➠➨➫ ➫➠➤➥➧➝ ➟➠ ➠➳➯➛➨➩➧➞➨➠ ➥➛➧ ➤➠➟➞➩➵ ❳➨➩➠➤➲➧➛
➟➠ ➛➜➞➥➧➨➧➞ ➹➥➯➧➠➟➠➝➦ ➟➠➡➢➤➥➛➤➠➛ ➜➧➨➧➛➤➦ ➟➠
➛➯➤➢➳➧➥➛➫➧➻ ❨➴❩➵

P➢➜➚➯➤➢➯➚➜➠➨➠ ➯➧➯➠➩ ➥➠➝➽➛➨➧➝➛➜➜➚ ➩➫➛➾➧➜➧➭➠➟ ➾➚ ➛➨
➛➜➞➥➧➨➧➞➥ ➝➢➛➫➧➨➪ ➢➨ ➫➽➠ ➯➧➯➠ ➯➠➤➧➯➽➠➤➚ ❒❲➫➛➾➧Õ
◗➢➽➤➴❲➫➛➾➧ÕP➧➯➠Ö ➽➛➻➠ ➛ ➤➠➟➞➝➠➟ ➫➽➠➤➥➛➜
➠➳➯➛➨➩➧➢➨ ➝➢➠➡➡➧➝➧➠➨➫➵＠➼➽➠ ➛➜➞➥➧➨➧➞➥ ➝➢➛➫➧➨➪
➯➤➠➻➠➨➫➩ ➜➧➨➠➛➤ ➠➳➫➠➨➩➧➢➨ ➛➫ ➛➾➢➞➫❨➴❩➵

➙➢➠➡➧➝➧➠➨➫➞➜ ➫➠➤➥➧➝ ➟➠ ➠➳➯➛➨➩➧➞➨➠ ➯➠➨➫➤➞ ➲➠➻➧
PPÕ◗ ❚➧ PPÕ◗➙➼ ➟➠ ➫➧➯ ❲➫➛➾➧ ➯➢➛➫➠ ➡➧ ➝➢➨➩➧➟➠➤➛➫
➝➞ ➛➯➤➢➳➧➥➛➲➧➠ ➟➤➠➯➫➷

➼➽➠ ➜➧➨➠➛➤ ➫➽➠➤➥➛➜ ➠➳➯➛➨➩➧➢➨ ➝➢➠➡➡➧➝➧➠➨➫ ➡➢➤ PP◗
❲➫➛➾➧ÕP➧➯➠➩ ➝➛➨ ➾➚ ➛➯➯➤➢➳➧➥➛➫➧➢➨ ➛➩➩➞➥➠➟ ➛➩➷

Û➠➡➢➤➥➛➤➠➛ ➜➧➨➧➛➤➦ ➛ ➞➨➠➧ ➲➠➻➧ ➠➩➫➠ ➝➛➜➝➞➜➛➫➦
➯➤➧➨ ➞➤➥➛➤➠ ➟➞➯➦ ➞➤➥➦➫➢➛➤➠➛ ➡➢➤➥➞➜➦➷

➼➽➠ ➜➧➨➠➛➤ ➟➠➡➢➤➥➛➫➧➢➨ ➢➡ ➛ ➯➧➯➠ ➧➩ ➫➽➞➩
➝➛➜➝➞➜➛➫➠➟ ➛➝➝➢➤➟➧➨➪ ➫➢ ➫➽➠ ➡➢➜➜➢➶➧➨➪ ➡➢➤➥➞➜➛➷

∆l = Linear extension in                 (mm)

εt = Thermal expansion mm
coefficient in                          m °C

L   = Pipe length (m)

∆t = Temperature difference    (°K)

( )
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D❬❭❪❫❭❴❵ ❛❬ ❜❭❝❞❡ ❢❞❣❜❫❤ ✐❜❭❝❬❡❬❫❞❭ ❣❬❥❞❡❤❡❤❬ ❦❞ ❦❬❡❭❜❭❫❞ ❡❬❣❬❭❫❵ ￮❣
❧❤❣♠♥❬❞ ❦❞ ❜❞❴❢❞❫❭❜❤❫❵ ❢❞❣❜❫❤ ❜❤❝❤❡❭❜❤❫❭ ♦♦♣qr♦♦♣qst

D❬❭❪❫❭❴ ❭❣❦ ♠✉❭❫❜ ❜✈ ❞✐❜❭❝❡❬✐✉ ❜✉❞ ❜❞❴❢❞❫❭❜❤❫❞♣❦❞❢❞❣❦❞❣❜ ❡❬❣❞❭❫

❞ｸ❢❭❣✐❬✈❣ ✈❧ ♦♦♣q ❭❣❦ ♦♦♣qst ♣ ♦❬❢❞✐✇
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Fig. 4
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Fig. 4a

0,9 m
0,8 m
0,7 m

0,5 m
0,4 m

0,2 m

2,70

1,80 8,107,20

0,1 m 0,15 0,30 0,45 0,60 0,75 0,90 1,05 1,20 1,50
0,30 0,60 0,90 1,20

0,3 m 0,45 0,90 1,35 1,80 2,25 2,70 3,15 3,60 4,05 4,50
1,50 1,80 2,10 2,40 2,70 3,00

0,60 1,20 1,80 2,40 3,00 4,20 4,80 5,40 6,00
0,75 1,50 2,25 3,00 3,75 4,50 5,25 6,00 6,75 7,50

0,6 m 6,30
1,05 2,10 3,15 4,20 5,25 6,30 7,35 8,40 9,45 10,50

1,35 4,05 5,40 6,75 8,10 9,45 10,80 12,15 13,50

3,00 6,00 9,00 12,00 15,00 18,00 21,00 24,00  27,00 30,00
45,00

1,0 m
2,0 m
3,0 m 4,50 9,00 13,50 18,00 22,50 27,00 31,50 36,00 40,50
4,0 m 6,00 12,00 18,00 24,00 36,00 42,00 48,00 54,00 60,00
5,0 m 7,50 15,00 22,50 30,00 37,50 45,00 52,50 60,00 67,50 75,00
6,0 m 9,00 18,00 27,00 36,00 45,00 54,00 63,00 72,00 81,00 90,00
7,0 m 10,50 21,00 31,50 42,00 52,50 63,00 73,50 84,00 94,50 105,00
8,0 m 12,00 24,00 36,00 48,00 60,00 72,00 84,00 96,00 108,00 120,00
9,0 m 27,00 40,50 54,00 67,50 81,00 94,50 108,00 121,50 135,00

10,0 m 15,00 30,00 45,00 60,00
13,50

75,00 90,00 105,00 120,00 135,00 150,00

①
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❿➀➁➂➃➄➅➃➀ ➆➇➈➇➅➃➉➊➋➇➈➀➅➃ ➀➌➍➅➈➎➇➂➈ ➏➋ ➇➈ ➄➄

❿➀➁➂➃➄➅➃➀ ➆➇➈➇➅➃➉➊➋➇➈➀➅➃ ➀➌➍➅➈➎➇➂➈ ➏➋ ➇➈ ➄➄

❿➇➁➀➃➀➈➐➅➑➀ ➒➀➄➍➀➃➅➒➓➃➉➊➔➀➄➍➀➃➅➒➓➃➀ ➑➇➁➁➀➃➀➈→➀ ➏➔ ➇➈ ➣

Pipe length

↔↕
➙➛
➜➝
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➤➥➦➧➨➩➫ ➭➫➯➲➳
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Fig. 5a

✃❐❒❮❰ÏÐÑ Ò❮ ÑÓÔÕÐ❐ÐÔ Ö×Ó×❒ÐØÙ Ú❮❐Ø❰Ô Ï❮ÛÐÓ❮ Ò❮ ØÐÚ ÜØÑÝÐ ❰❮ÒÔÞ❮
Þ×❮ÖÐÞÐ❮❐ØÔÓ Ò❮ ÒÐÓÑØÑ❰❮ ÓÐ❐ÐÑ❰Ù ÑÓ ÑÞ❮❒Ø×❰ Ï❮ÛÐ ÞÔ ÑÚ❰×ßÐÕÑØÐÛ àáâ ÒÐ❐

ÛÑÓ×Ñ❰❮Ñ Þ×❮Öã Ò❮ ÒÐÓÑØÑ❰❮ ÑÖ❮❰❮❐Ø ä❮ÛÐÓ×❰ ååæç ÖÙ❰Ù Ð❐❒❮❰ÏÐ❮ã

èéê ëìíîïðïíî ñòëóïðô òõ óéê ö÷óëøïùèíøêúö＠ûêüíñêú óéê éêëóù
üêýêðüêðó ìïðêëû êþýëðúïòð óò ñëÿ＠�✁✂ òõ óéê ✄ëìíê òõ óéê

ðòðùúóëøïìï☎êü ✆✆ù✝ ýûêúúíûê óíøêúÿ

✞✟✠✡☛✠☞✌ ✍✟ ✎✠✏✑✒ ✓✑✔✎☛✕ ✖✎✠✏✟✒✟☛✑✠ ✔✟✗✑✒✕✒✕✟ ✘✑ ✘✟✒✠✎✠☛✑ ✒✟✔✟✠☛✌ ✙✔ ✚✕✔✛✜✟✑ ✘✑

ｴ✑☞✓✑☛✠✎✕☛✌ ✓✑✔✎☛✕ ✎✕✏✕✒✠✎✕☛✠ ✢✢✣✤✥✢✢✣✤✦✧ ✘✑ ✎✟✓ ★✎✠✏✟ ✩✜✑✠✗✌ ✛✕ ✟✔✖✑☛✜✟✑ ✘✑

✠✒✕☞✟✔✟✕✪
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ｯ✚ ✮★✎✠✏✟✣✧ｵ✏✑✖ﾔ＠＠Ｈ✠✒✕☞✟✔✟✕☞✣✛✭✠✎✑✘ ✢✢✣✤ ✎✕✏✑✖✯✪＠
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✸
✱✲
✲✳
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✵
❀
✳
❁
✿
✱✵
❂

Pipe length

❃❄❅❆❇❆❈❉ ❅❄❊❄❆❈❋●❍■❏❑▲▼ ❑◆❖▲❏P■◗❏ ❘❍ ■❏ ❙❙

❃❄❚❉❈❉❊❯❋ ❱❉ ❇❉❲❳❉❈❆❇❨❈❋❩❬❑❙❖❑▼▲❭❪▼❑ ❫■❴❴❑▼❑❏❵❑ ❘❬ ■❏ ❛

❜■❝▲❭▲▼❑ ❝■❏■▲▼❞❩❍■❏❑▲▼ ❑◆❖▲❏P■◗❏ ❘❍ ■❏ ❙❙

0,3 m 0,09 0,18 0,27
0,60

0,1 m 0,03 0,06 0,09 0,18 0,21
0,42 0,48 0,54 0,60
0,63

0,12 0,15
0,360,300,24
0,540,450,36

0,750,600,450,300,150,5 m 1,501,35
0,96 1,08 1,20
0,72 0,81 0,90

0,720,540,360,18 1,800,90 1,62
0,90 1,20

0,6 m 1,44
1,05

1,08 1,28
1,68 1,89 2,100,840,630,420,210,7 m 1,05 1,26 1,47

0,8 m 0,24 0,48 0,72 0,96 1,20 1,44 2,16 2,401,921,68

1,200,900,600,301,0 m 2,40 2,70 3,002,10
0,810,540,270,9 m 1,89 2,16 2,43 2,70

1,50 1,80
1,08 1,35 1,62

5,40 6,00
9,00

4,80  3,60
8,107,20 2,701,800,903,0 m

4,20
5,40 6,304,503,60

3,002,401,801,200,602,0 m

12,0010,809,606,004,803,602,401,204,0 m
5,0 m 1,50 3,00 4,50 6,00 12,00 13,50 15,00

7,20 8,40
7,50 10,509,00

6,0 m 1,80 3,60 5,40 7,20 9,00 10,80 12,80 14,40 16,20 18,00
21,0018,9016,8014,7012,6010,508,406,434,202,107,0 m
24,0021,6019,2016,8014,4012,009,607,204,802,408,0 m
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Fig. 5b
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Fig. 5c

✈✇ ①②③✇②④ ✇ ⑤⑥⑦④⑧⑤④⑤ ⑨④ ⑩⑤❶②❷ ⑨④ ⑦❸⑤❹❺❷ ⑨⑤❺✇❸✇②④✇ ❻④ ❺①⑥❼⑤③④
❹✇①❽✇❸❷ ⑨④ ❹❷❺⑨①②❷ ⑦❹✇⑨④ ❹① ✇❻②❾❿⑤③✇❸⑤➀ ➁➂➃ ⑨⑤⑥ ➀✇❺❾✇②④✇

❹❾④⑩➄ ⑨④ ⑨⑤❺✇❸✇②④ ✇⑩④②④⑥❸ ⑧④➀⑤❺❾② ➅➅➆➇ ⑩❷②❷ ⑤⑥⑦④②⑧⑤④➈

➉➊ ➋ ➌➍➊➎➏➐ ➑➒ ➐➓➍ ➔→➊➔➣➍ ➏➋↔➍➌ ↕➋➣➍ ➑➒ ➒➔➙➍➌ ➛➏➋➊➊ ➐➓➍ ➏➍→➛➐➓
➍➏➑→➛➋➐➔➑→ ➜➋➎➊➍➣

➙↔ ➐➓➍ ➓➍➋➐ ➔➊ ➌➍➣➎➜➍➣ ➙↔ ➋➝➝➞＠➟➠➡ ➑➒ ➐➓➍ ➢➋➏➎➍ ➑➒ →➑➐ ➊➐➋➙➔➏➔➤➍➣
➥➥➦➧ ➝➌➍➊➊➎➌➍ ➝➔➝➍➊➞

➨➩➫➭➯➫➲➳ ➵➩ ➸➫➺➻➼ ➽➻➾➸➯➚ ➪➸➫➺➩➼➩➯➻➫ ➾➩➶➻➼➚➼➚➩ ➹➻ ➹➩➼➫➸➫➯➻ ➼➩➾➩➫➯➳ ➘➾ ➴➚➾➷➬➩➻ ➹➻ ➸➻➲➽➻➯➫➸➚➯➳ ➽➻➾➸➯➚

➸➚➺➚➼➫➸➚➯➫ ➮➮➱✃❐➮➮➱✃❒❮ ➷➚ ➩➾➪➻➯➬➩➻ ➹➻ ➴➩➺➯➳ ❰➬➻➫➶➳ ➷➚ ➩➾➪➻➯➬➩➻ ➹➻ ➴➩➺➯➳ ➹➻ ➪➸➩➷➼➳ÏÐ

➨➩➫➭➯｡➲ ➫➾➹ ➷Ñ➫➯➸ ➸Ò ➻➪➸｡｢➼➩➪Ñ ➸Ñ➻ ➸➻➲➽➻➯｡➸➚➯➻ ➹➻➽➻➾➹➻➾➸ ➼➩➾➻➫➯ ➻Ó➽➻➾➪➩Ò➾ Ò➴ ➮➮➱✃❒❮ ➴➩➺➯➻ ➽➩➽➻➪
Ｈｐｐ➱✃ Ô➩➸Ñ ➩➾➼➫Õ➻➹ ➮➮ ➴➩➺➻➯ ➭➼➫➪➪ ➼➫Õ➻➯ÏÐ

10

Ö
×Ø
Ù
ÚÙ
Û
ÜÝ
Þ
Ù
ßÙ
à
á
Ù
Úâ
ßã
ÚÝ
äå
Ù
à
á
Ù
Úâ
ßã
ÚÙ
Þ
×ØØ
Ù
ÚÙ
Û
æÙ
ç
å
×Û
è

éêëìíìîï ëêðêìîñòóêðïìî ïôõìðöê÷ð øó êð ùù

Pipe length

úûüýþýÿ�✁ ✂ý ✄ý☎✆ýþ✝✄✞þ✁✟✠ý☎✆ýþ✝✄✞þý ✂ûüüýþýÿ✡ý ☛✠ ûÿ ☞

úû✌✝✄✝þý ✌ûÿû✝þ✁✟✍ûÿý✝þ ý✎✆✝ÿ✏û✑ÿ ☛✍ ûÿ ☎☎

0,04 0,07 0,11 0,14 0,18 0,21 0,25 0,28 0,32 0,35
0,2 m
0,1 m

0,3 m 0,11 0,21 0,32 0,42 0,53 0,63 0,74 0,84 0,95 1,05
0,4 m 0,14 0,28 0,42 0,56 0,70 0,84 0,98 1,12 1,40
0,5 m 0,18 0,35 0,53 0,70 0,88 1,05

1,26

0,6 m 0,21 0,42 0,63 0,84 1,05
0,7 m 0,25 0,49 0,74 0,98 1,23
0,8 m 0,28 0,56 0,84 1,12
0,9 m 0,32 0,63 0,95 1,26 1,58
1,0 m 0,35 0,70 1,05 1,40 1,75 2,10 2,45
2,0 m 0,70 1,40 2,10 2,80 3,50 4,20 6,30 7,00
3,0 m 1,05 2,10 3,15 4,20 5,25
4,0 m 1,40 2,80 4,20 5,60 7,00
5,0 m 1,75 3,50 5,25 7,00
6,0 m 2,10 4,20 6,30 8,40

8,0 m 28,002,80 5,60 8,40 11,20 14,00 19,60 22,40 25,20
9,0 m 3,15 6,30 9,45 12,60 15,75 22,05 25,20 28,35

1,751,40 1,581,23
2,10

2,21

1,26 1,68
1,47

3,15 3,50

6,30 7,35
8,40

10,50 12,25
9,80 11,20 12,60 14,00

14,00 15,75 17,50
18,90 21,00

16,80
14,7012,25 22,05 24,50

18,90

2,45
1,891,47

1,96 2,211,72

1,89
2,80

1,40 1,68 1,96 2,24 2,52 2,80
2,52 2,84 3,15

4,90 5,60

8,75
12,6010,50

17,15
14,70

19,60
16,80

8,40
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Ls = C . √ d .∆L  (mm)
❛❜＠＠＠❝ ❛❞❡❢❣❤✐ ❥❦❧❞♠♥ ♦❡♣qrq❣✐♠✐s❛✐❡❢❧t q✉ ✈✐❡✇❣❡❢ ❥❣❤✈①❤❤②

✇ ❝ ③❣❦❤❧✐♠❞❥ ✐④❧✐♠❣q♠ ❦❥ ⑤✐r❣❣s⑥❞❧❜❣✇✐ ⑦❣⑦✐ ✇❣❦❤✐❧✐♠
①❤❤②

③❛ ❝ ③✐✉q♠❤❦♠✐ ❥❣❡❣❦♠♥s❛❣❡✐❦♠ ✇✐✉q♠❤❦❧❣q❡ ①❤❤②

⑧ ❝ ⑧q❡❜❧❦❡❧♥ ♣❦♠✐ ✇✐⑦❣❡✇✐ ✇✐ ❤❦❧✐♠❣❦❥s⑨❦❧✐♠❣❦❥⑩
✇✐⑦✐❡✇❣❡❢ ♣q❡❜❧❦❡❧ ✉q♠ ❶❶⑩❷ ❝ ❸❹

❺❻❼❽＠❾❿
➀➁❻➂➃❻➄❻➅➆ ➃➇➈➄➉➂➊➋➁❻❻ ➌➉➍➇➁➈➋➁❻❻ ➆❻➂❻➎➁➉ ➄➁❻➂ ➍➇➆➇➊❻➁➉➎ ➆➎➏➅➁❻❻ ➌➉ ➐➂➃➇➑➇❻➉➁➉➒ ➍➎➓➋ ➌➉
➆➅➂❼❻➈➉ ➔
➀➁❻➂➃❻➄➆➉ ➇➍ ➆❻➂➉➎➁ ➌➉➍➇➁➈➎➏❻➇➂ ➎→➊➇➁➄➏❻➇➂ →➣ →➉➂➌❻➂❼ ➆❻➈→➊➒＠➁➉➆➎➏➉➌ ➏➇ ➆➉➂❼➏↔ ➔

FP = punct localizare/locating point

LP = punct liber/loose point

❺❻❼❽＠↕❿
➀➁❻➂➃❻➄❻➅➆ ➃➇➈➄➉➂➊➋➁❻❻ ➌➉➍➇➁➈➋➁❻❻ ➆❻➂❻➎➁➉ ➄➁❻➂ ➍➇➆➇➊❻➁➉➎ ➅➂➉❻
➆❻➁➉ ➌➉ ➌❻➆➎➏➎➁➉
➀➁❻➂➃❻➄➆➉ ➇➍ ➆❻➂➉➎➁ ➌➉➍➇➁➈➎➏❻➇➂ ➎→➊➇➁➄➏❻➇➂ →➣ ➎➂
➉➙➄➎➂➊❻➇➂ →➉➂➌

FP = punct localizare/locating point

LP = punct liber/loose point 
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➮➻➸➥➡➱ ➥✃➞ ➡➤➜➞➠➟ ➞➘➥➞➜➸➤➻➜ ➻➾ ➠ ➫➫➭➯ ➲ ➫➫➭➯➳➵ ➺➤➺➞ ➡➤➜➞ ➼➠➜
➶➞ ➼➻➽➺➞➜➸➠➥➞➢ ➶➱ ➼✃➠➜➝➤➜➝ ➥✃➞ ➢➤➟➞➼➥➤➻➜➚＠➪➥➥➞➜➥➤➻➜ ✃➠➸ ➥➻
➶➞ ➺➠➤➢ ➥➻ ➥✃➞ ➾➠➼➥ ➥✃➠➥ ➥✃➞ ➺➤➺➞➡➤➜➞ ➼➠➜ ➞➠➸➤➡➱ ➽➻➩➞ ➤➜ ➠➘➤➠➡
➢➤➟➞➼➥➤➻➜➚＠❐➜ ➼➠➸➞ ➡➤➜➞➠➟ ➞➘➥➞➜➸➤➻➜ ➼➻➽➺➞➜➸➠➥➤➻➜ ➻➾ ➠ ➼✃➠➜➝➞➢
➢➤➟➞➼➥➤➻➜ ➤➸ ➜➻➥ ➺➻➸➸➤➶➡➞ ➤➜➸➥➠➡➡➠➥➤➻➜ ➻➾ ➠➜ ➞➘➺➠➜➸➤➻➜ ➶➞➜➢ ➤➸
➜➞➼➞➸➸➠➟➱➚➪➜ ➠➘➤➠➡ ➼➻➽➺➞➜➸➠➥➤➻➜ ➤➸ ➽➻➸➥➡➱ ➜➻➥ ➸➧➤➥➠➶➡➞ ➠➜➢
➧➜➞➼➻➜➻➽➤➼➠➡➚



63www.baenninger.de

Construirea lirelor de compensare 

Construction of Expansion Bends

❒❮❰Ï ÐÑÒ
Ó❮ÔÕ Ö× ØÙÚÛ×ÜÝÑÔ× ØÙÜÝÞÔß❮ÞÕ Ö❮Ü
ÞßàßáÑÞßÔÕ â❮ ØÙÞßÔ❮ áÑ ãäå ææçèéææçèêë
ìíÛÑÜÝ❮ÙÜ à×ÜÖî ÚÑÖ× Ùï ææçè Û❮Û×
ÑÜÖ ãäå ×áàÙð
Ö ñ Ö❮ÑÚÞ×Ôß ×íÞ×Ô❮ÙÔ ò×ÑóÕéôßÞ×Ô Ö❮ÑÚ×Þ×Ô
Ùï Û❮Û×
Ó ñ áßÜ❰❮Ú× ò×ÑóÕéÓ×Ü❰Þõ Ùï Û❮Û×
öÓ ñ Ö×ïÙÔÚÑÔ× á❮Ü❮ÑÔÕ ò×ÑóÕ
÷áÙÜ❰❮ÜÞßÖ❮ÜÑáÕøé Ó❮Ü×ÑÔ ×áÙÜ❰ÑÞ❮ÙÜ Ùï Û❮Û×
÷áÙÜ❰❮ÞßÖ❮ÜÑáø
ÓÝ ñ áßÜ❰❮Ú× á❮ÔÕ Ö× Ö❮áÑÞÑÔ×éÓ×Ü❰Þõ Ùï
à×ÜÖ❮Ü❰ ÝõÑÜù
úÚ❮Ü ñ áÕò❮Ú× á❮ÔÕ Ö× Ö❮áÑÞÑÔ×éû❮ÖÞõ Ùï
à×ÜÖ❮Ü❰ ÝõÑÜù
úü ñ Ö❮ÝÞÑÜòÕ Ö× Ý❮❰ßÔÑÜòÕ ÷Ú❮ÜÏ ýþä ÚÚøé
üÑï×Þÿ Ö❮ÝÞÑÜØ× ÷Ú❮ÜÏýþä ÚÚø
�✁✂✄☎✂ ✂✆✝✞＠✟✠ ✟✆✂✁✡✁✝✠☛êÑáØßáÑÞ❮ÙÜ Ùï
×íÛÑÜÝ❮ÙÜ à×ÜÖÒ
ｳ
＠＠＠＠＠＠＠＠＠＠＠☞✌✍✎ ✏ ✑ ✒ ✓✔ ✕ ☞✖

Fig. 8

Ó❮Ô×á× Ö× ØÙÚÛ×ÜÝÑÔ× ÛÙÞ ï❮ ØÙÜÝÞÔß❮Þ×
ïÙÑÔÞ× ßâÙÔ ✗Ü ØÑÖÔßá ÑÚÛáÑÝÑÚ×ÜÞßáß❮Ï
æ× á✘Ü❰Õ ò×ÑóÑ Ü×Ø×ÝÑÔÕ áÑ Ù ÑÜßÚ❮ÞÕ
áßÜ❰❮Ú×î ÝßÜÞ Ü×Ø×ÝÑÔ× ÑáÞ× ✙ ØÙÞßÔ❮
÷✚äãäø ÝÑß ✙ ØßÔà× ÷✚ää✛ÑøÏ
æ×ÜÞÔß Ñ ØÙÜÝÞÔß❮ Ù á❮ÔÕ Ö× Ö❮áÑÞÑÔ×î Ý×
ØÑáØßá×Ñ✜Õ áÑÞßÔÑ Ö× ✗ÜØÙóÙ❮×Ô× ÓÝ ✗Ü
ïßÜØò❮× Ö× Ö×ïÙÔÚÑÔ×Ñ á❮Ü❮ÑÔÕ öÓÏ
êÑ óÑáÙÑÔ× Ö× Ô×ï×Ô❮ÜòÕî Ý× ÛÙÑÞ× ïÙáÙÝ❮
óÑáÙÑÔ× ÓÝ ÛÔ×✜×ÜÞÑÞÕ ✗Ü ❒❮❰Ï ✚Ï
✢❮ÝÞÑÜòÑ úÚ❮Ü ÞÔ×àß❮× ÝÕ ï❮× Ö× Ø×á
Ûßò❮Ü ✛ýä ÚÚÏ

ìíÛÑÜÝ❮ÙÜ à×ÜÖÝ ØÑÜ ×ÑÝ❮áÿ à× ÚÑÖ×
Ô❮❰õÞ ÑÞ Þõ× Ý❮Þ×Ï ú×Ý❮Ö× Þõ× Ô×✣ß❮Ô×Ö
Û❮Û× á×Ü❰Þõ ✙ ×áàÙðÝ ÷✚äãäø ÙÔ ✙ Û❮Û×
à×ÜÖÝ÷✚ää✛Ñø ÑÔ× Ü××Ö×ÖÏ
ëÙ ØÙÜÝÞÔßØÞ ÑÜ ×íÛÑÜÝ❮ÙÜ à×ÜÖî Þõ×
à×ÜÖ❮Ü❰ á❮Úà ÓÝ ❮Ý ØÑáØßáÑÞ×Ö ❮Ü
Ö×Û×ÜÖ×ÜØ× ÙÜ Þõ× á❮Ü×ÑÔ Ö×ïÙÔÚÑÞ❮ÙÜ öÓÏ＠
✤Ý ÝÞÑÜÖÑÔÖ óÑáß×î Þõ× ÓÝ óÑáß× ❰❮ó×Ü ❮Ü
Þõ× ❒❮❰Ï＠✚ Ö❮Ñ❰ÔÑÚ ØÑÜ à× ßÝ×ÖÏ ｓÛÑØ❮Ü❰
úÚ❮Ü ÝõÙßáÖ à× ÑÞ á×ÑÝÞ ✛ýä ÚÚÏ
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Fig. 9
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Fig. 1
ｃ❶❷ ❸❷❹ ❺❻❼❽＠❷❸❾❿❷➀❷➁❶ ❷
❹❼➀➂❷❿❷➃❹❶❹ ➄❼ ➅❷➁➅❷➀❽
➆❶➀➂ ❾➇➀❹➂❹➇❼❹❼➈ ❹❼ ➂➉❶ ❾❹❾❶ ➀➉❷➊➂➋

Fig. 2
➌❹❸❶❼➀❹➇❼❷➁❶ ➀❻➊❹➅❹❶❼➂❽＠❷ ➅❷➁➅❷➀❶❹
❾❶❼➂➁❻ ❶➊❶➅➂❻❷➁❶❷ ➁❷➅➇➁➍❻❿❻❹
➎❻➊➊❹➅❹❶❼➂ ➍❹❸❶❼➀❹➇❼❹❼➈ ➇➊＠➂➉❶ ➅❷➀❹❼➈
❾❹❾❶ ➊➇➁ ➂➉❶ ➍❹➏❶➁➂❹❼➈ ❾❹❾❶❿❹❼❶.

Fig. 3
➐❼➀➂❷❿❷➁❶❷ ❻❼❻❹ ➁❷➅➇➁➍ ❷➁➅❻❹➂
➍❶ ➍❶➁❹➏❷➃❹❶
➐❼➀➂❷❿❿❷➂❹➇❼ ➇➊＠❷ ➀❾➁❹❼➈ ❿❶➈➋

➑➒➓➔❽ →➣↔ ↕➣➙ ❸➛➔➜

➝❸❾❿❻➂❻➁❽➞➎➂❻➊➊❹❼➈➟❻❼➅➂ ➊❹➠➞➡❹➠❶➍ ❾➇❹❼➂

➐➢➇❿❷➃❹❶ ➂❷➏❷❼➞➤❶❹❿❹❼➈ ❿❹❼❹❼➈

➌❹❿❷➂❷➁❶➥➅➇❼➂➁❷➅➂❷➁❶➞➦➠❾❷❼➀❹➇❼-➅➇❼➂➁❷➅➂❹➇❼

➌❹➀➅ ➄❼ ❾❶➁❶➂❶➞❾❻❼➅➂ ➊❹➠
➧❷❿❿ ➍❹➀➨➩➡❹➠❶➍ ❾➇❹❼➂
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➫➭➯➲➳➵➸➺➻➵➭➻ ➼➽ ➻➭➯➲➾➚➾➳➽

➫➭➯➲➾➚➚➾➲➻➪➭ ➫➭➯➲➳➵➸➲➻➪➭➯

➶➹➘➴➷ ➬➹ ➮➴ｭ➱✃➴➷ ➘➴➮❐❒❮➷❰✃ Ï➹Ð❮ ÑÏ❮✃❮➮❒❮
❒➴Ò➴➷Ñ❒➴✃➹➹ Ó❮➘➹➮Ó ➘✃➹➮❒✃❮ Ñ➷❒❮➷❮ ➬➹ Ó❮
Ó➹Ô❮➮Õ➹➴➮❮Ñ Ö❮×➹➹ ➬➹ Ó❮ Ó➹➷Ñ❒Ñ✃❮Ñ ❮➹
➷➹➮➹Ñ✃➱Ø＠Ù➴➘❰✃Ö➹➹ Ó❮ Ö❮Ñ×➱＠❒✃❮Ò➴➹❮ Õ➱
ÚÔ➘Ñ✃❒➱＠Ö❮Ñ×Ñ Ú➮ Õ❮❐Ö➹➴➮➹ ➹➮Ó➹×➹Ó➴Ñ➷❮
❐Ñ✃❮ Õ➱＠➘❮✃Ô➹❒➱＠Ó➹➷Ñ❒Ñ✃❮Ñ ➬➹
❐❰➮❒✃Ñ❐❒Ñ✃❮Ñ Ö❮×➹➹Ø＠ｃ❰➮Ó➴❐❮✃❮Ñ ➴➮❮➹
ÑÕ❮ｭ❮➮❮Ñ Õ❮❐Ö➹➴➮➹ Ó❮ Ö❮Ñ×➱＠Õ❮ ÏÑ❐❮ ❐➴
ÑÛ➴❒❰✃➴➷ ➴➮❰✃ Õ➴➘❰✃Ö➹ Ô❰Ò➹➷➹Ø＠Ü➹Õ❒Ñ➮Ö❮➷❮
Ú➮❒✃❮ Õ➴➘❰✃Ö➹ Ó❮➘➹➮Ó Ó❮ ❐❰➮Ó➹Ö➹➹➷❮ Ó❮
Ï➴➮❐Ö➹❰➮Ñ✃❮Ý ÔÑ❒❮✃➹Ñ➷➴➷ Ó➹➮ ❐Ñ✃❮ ❮Õ❒❮
Ï➱❐➴❒➱＠Ö❮Ñ×ÑÝ ➘✃❮❐➴Ô＠➬➹ Ó❮ Þ✃❮➴❒Ñ❒❮Ñ
Ö❮×➹➹ ➴ｭ➘➷➴❒❮Ø＠ß➮ ➘✃Ñ❐❒➹❐➱Ý Õ❮ ➘Ñ✃❮ ❐➱
Ó➹Õ❒Ñ➮Ö❮➷❮ ➘✃❮à❮➮❒Ñ❒❮ Ú➮ ❒ÑÒ❮➷❮➷❮ Ó➹➮
Ï➹Þ➴✃➹➷❮ áâÝ áâÑÝ ááÝ ááÑ ➬➹ ááÒ Ñ✃ Ï➹
❐❮➷❮ ｭÑ➹ Ò➴➮❮Ø

➶ã❮ ä➹➮Ó Ñ➮Ó ➮➴ｭÒ❮✃ ❰Ï＠➘➹➘❮ Ï➹Ð➹➮ÞÕ
Ó❮➘❮➮ÓÕ Ñｭ❰➮Þ ❰❒ã❮✃ ❒ã➹➮ÞÕ ❰➮ ❒ã❮
➘➹➘❮ Õ➹à❮ Ñ➮Ó ➷➹➮❮Ñ✃ ❮Ð➘Ñ➮Õ➹❰➮Ø＠å❰❐Ñ
❒➹➮Þ ➘❰➹➮❒Õ ÕãÑ➷➷ Ó➹×➹Ó❮ ❒ã❮ ➘➹➘❮Õ ➹➮❒❰
➹➮Ó➹×➹Ó➴Ñ➷ ➘➹➘❮ Õ❮❐❒➹❰➮Õ Ñ➷➷❰æ➹➮Þ
❮Ð➘Ñ➮Õ➹❰➮ ❰✃ ❐❰➮❒✃Ñ❐❒➹❰➮Ø＠➶ã❮
Þ➴➹ÓÑ➮❐❮ ❰Ï＠Õ➴❐ã Õ❮❐❒➹❰➮Õ ➹Õ ｭÑÓ❮
æ➹❒ã ➷❰❰Õ❮ ❐➷➹➘ÕØ＠➶ã❮ ❐➷➹➘ Ó➹Õ❒Ñ➮❐❮Õ ❰✃
Õ➘Ñ➮Õ Ó❮ç ➘❮➮Ó ❰➮ ❰➘❮✃Ñ❒➹❰➮
❐❰➮Ó➹❒➹❰➮ÕÝ ➘➹➘❮ ｭÑ❒❮✃➹Ñ➷Ý Ñ➮Ó æ❮➹Þã❒ ❰Ï
❒ã❮ Ï➹➷➷❮Ó ➘➹➘❮Ø＠è➮ ➘✃Ñ❐❒➹❐Ñ➷ ➴Õ❮ ❒ã❮
Õ➘Ñ➮Õ Þ➹×❮➮ ➹➮ Ï➹Þ➴ç ✃❮Õ áâÝ áâÑÝ ááÝ
ááÑ Ñ➮Ó ááÒ ➘✃❰×❮Ó ❒❰ Ò❮ Ñ➘➘✃❰➘✃➹Ñ❒❮

d éêëìíîïí ð ñî òó＠ôí õö÷øùúíîë ð íì òó ûüê õö÷

d Spans L at cm bei T°C

mm    20°C        30°C        40°C        50°C        60°C        70°C        80°C

Ø     20°C        30°C        40°C        50°C        60°C        70°C        80°C

20        73            68            64            61            58            56            54

20        70            66            62            59            56            54            52

32        98            92            87            83            79            76            73

32        90            85            80            76            73            70            67

50      124          118          113          109          105          101            97

50      117          111          106          102            97            94            89

75      152          145          138          134          129          126          121

75      143          137          130          126          121          118          114

ýþÿ�＠✁✁✂＠＠
✄þ☎✆✝✞✟✠ ✡✠✞✆☛☞ ✟✠✌þ ✍✍✎✏✑✒ ✓✠ ✆þ✡ ✔✆✝✕þ✖ ✞✗� ✘ ✙✚✁✛✜
✔✡✝✞☎ ✢ｯｲ＠✍✍✎✏✑✒ ✔✆✝✕þ✎✍þ✡✠☎✖ ｮｯ�＠✘ ✙✚✁✛✜

ýþÿ�＠✁✣✂＠
✄þ☎✆✝✞✟✠✡✠✞✆☛☞ ✟✠✌þ✍✍✎✏✤þ✍✍✎✏✑✒�✘✙✚✣✣✜✖✘✙✚✣✣
✔✡✝✞☎ ✢ｯｲ＠✍✍✎✏ ✝✞✓ ✍✍✎✏✑✒ ｰþ✡✠☎✖ ｮｯｳ�＠✘ ✙✚✣✣✜✖＠✘ ✙✚✣✣

16        62            59            55            53            50            48            46

16        60            56            53            51            48            47            44

25        84            79            74            71            67            65            62

25        77            72            68            65            62            60            57

40      111          106          100            96            91            88            84

40      104            98            92            88            84            81            77

63      139          133          127          123          118          115          111

63      131          125          119          116          111          109          104

90      166          159          152          147          141          138          133
110      184          176          168          162          156          152          147
125      208          198          189          183          176          172          166

90      157          150          143          138          133          130          125
110      173          165          158          153          147          143          138 
125      195          187          178          172          166          162          156 

d Spans L at cm bei T°C

Ø     20°C        30°C        40°C        50°C        60°C                

25      73          69            65            62            59                                

40      100          94          88            84          80                                

63      127          121          115          111          107                                

90      151          144          137          133          128                                

ýþÿ�✁✣✝✂＠＠
✄þ☎✆✝✞✟✠✡✠✞✆☛☞ ✟✠✌þ✍✍✎✏✑✒✘✙✁✥✣✜
✔✡✝✞☎ ✢ｯｲ＠✍✍✎✏✑✒✖＠ｮｯ�＠✘ ✙✁✥✣✜

20        64            60            57            54            51                                

32      86          81          76          73          69                                

50      113          108          101            97            92                                

75      138          132          125          121          117                                

110      167          159          152          147          142                                
125      188          180          171          166          160                                
140      208          199          190          184          177                
160      223          213          203          197          189                
200      249          238          227          220          212
250      279          266          254          246          237
280      295          282          269          260          251
315      313          299          285          276          266
355      332          317          302          293          282
400      353          337          321          311          300
450      374          357          341          330          318
500      394          377          359          348          335
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✦✧★✩✪✫✬✭✮✫✧✮ ✯✰ ✮✧★✩✱✲✱✪✰

✦✧★✩✱✲✲✱✩✮✳✧ ✦✧★✩✪✫✬✩✮✳✧★
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❉✵✷✵❄❊✼✿✵✺✸ ✻✸ ❃❂❃✺✵✿✸ ❋●✵❊❇ ❍■❏❇
❑❄ ✹❃✻ ✶✵✹✵✺✾✿ ❂✼ ✿✸✾✺✵▲✾✿✸✾ ✺✵✿✸✺❃✿ ✻✸ ❂❃✹❁✸❄✶✾✿✸ ✻✵❄
❉✵✷✵❄❊✼✿✵ ▼✵ ❅✸❆✵ ◆❖❄❄✵❄❊✸✿P ✺✾ ❉✸✺ ▼✵ ❃❂❃✺✵✿✵✺✸ ✶✸ ❁❃✿ ✿✸✾✺✵▲✾
✼▼❃✿ ❂✼ ✾◗✼✷❃✿✼✺ ✾ ✻❃✼❀ ❂❃✷✼✿✵ ✺✾ ❘❙❚ ❋❯❱❘❱❏P ❂✼ ❉✵✺✸✷ ✵❄✷✸✿✵❃✿
▼✵ ❂✼ ❉✵✺✸✷ ✸❲✷✸✿✵❃✿ ▼✵ ❂✼ ✾◗✼✷❃✿✼✺ ✼❄✸✵ ❂✼✿✽✸ ✺✾ ❳❱❚ ❋❯❱❱■✾❏❇

❨✵❁✵❄❊ ✶❩✶✷✸✹ ❁✵❁✸✶ ❃❉✷✸❄ ✿✸❬✼✵✿✸ ❁✵❁✸✶ ✷❃ ✽✸ ✽❩❁✾✶✶✸✻❇
❭✿❃✶✶ ❃❆✸✿ ❂❃❄❄✸❂✷✵❃❄✶ ❋●✵❊❇ ❍■❏ ✾✿✸ ❪✵❊❪✺❩ ✶✼✵✷✾✽✺✸❇
✴✵✹✵✺✾✿ ✷❃ ✹✾❄✼❉✾❂✷✼✿✵❄❊ ✸❲❁✾❄✶✵❃❄ ✽✸❄✻✶ ❃❉ ◆✾❄❄✵❄❊✸✿
❁✾✿✷✶ ❂✿❃✶✶ ❃❆✸✿ ✽✸❄✻✶ ❂✾❄ ✸✾✶✵✺❩ ✽✸ ✹✾✻✸ ❫✵✷❪ ■ ✸✺✽❃❴ ❫✶
❘❙❚
❋❯❱❘❱❏ ✹✾✺✸ ✾❄✻ ❉✸✹✾✺✸ ✾❄✻ ❍ ✽✸❄✻ ❋❯❱❱■✾❏❇

❵❛❜❝❞❡ ❢❣❜❛❢❝❤❞❛❤ ❤❜✐❤❥❦❧❡❞♠❧❣❞ ✐❤❜♠❝❤❞❛♥ ♦♠✐♣❣q♠❝♠r❛❧❣❞ ♦❛
s❜❢t♠♦❛❞❛ ✐❤❡ ♣❛❜❝❞❡ ❢❣❜❛❢❝❤❞❛❤ ♣♠❛✐❛❧❣❞ ♦❛ ❝❞❛❢❛❞❛
♣❧❤✐❝♠❢✉❥❛❝❤❧♥ ✐❣❢♠❛❝❤❝❛❤ ❜❣❤✐❝❞✈ ❣✇❛❞✈ ✇♠❝♠❜①❡❞♠❧❛ ❜❛❢❛✐❤❞❛
♦❛ ❝❞❛❢❛❞❛②
ｆ♠❧❛❝❛❧❛ ✐❛ ❢❣❜✇❣❞❥❛❤q✈ ✐❝❤❜♦❤❞♦❡❧❡♠ ③④⑤ ⑥⑤ ⑦⑧⑨⑨⑩ ❵❤❞❝ ⑦
❶♠ ✐❝❤❜♦❤❞♦❡❧❡♠ ④❷❸ ❹❺ ✇♠❧❛❝❛ ❢♠❧♠❜♦❞♠❢❛ ❢❡ ✇♠❧❛❝ ♠❜❝❛❞♠❣❞ ❶♠
✇♠❧❛❝❛ ❢❣❜♠❢❛ ❢❡ ✇♠❧❛❝ ❛❻❝❛❞♠❣❞② ❼❣❽♠ ❢❣❜❛❢❝❣❞♠♠ ✇♠❧❛❝❤❽♠♥ ❥❡✇❛❧❛
✐❤❡ ❜♠♣❧❡❞♠❧❛ ❢❡ ✇♠❧❛❝ ♣❛❜❝❞❡ ❝❡❦❡❧❤❝❡❞♠ ✐❡❜❝ ♣❞❣♠❛❢❝❤❝❛ ❤✐❝✇❛❧
￮❜❢❾❝ ✐✈ ✐❛ ♣❣❤❝❛ ♠❜✐❝❤❧❤ ❡❶❣❞ ❢❡ ❤❿❡❝❣❞❡❧ ❢t❛♠❧❣❞ ✐♣❛❢♠✇♠❢❛②
➀ ❜❡ ✐❛ ❡❝♠❧♠q❤ ❢t❛♠ ♣❛❜❝❞❡ ❽❛r♠ ❤❝❡❜❢♠ ❢❾❜♦ ✐❛ ❥❤❜♠♣❡❧❛❤q✈
✇♠❝♠❜①❡❞♠❧❛ ♦❛ ♣❧❤✐❝♠❢ ♣❛❜❝❞❡ ❤ ❛r♠❝❤ ❣❞♠❢❛ ✇❛❧ ♦❛ ♦❛❝❛❞♠❣❞❤❞❛ ❤
❤❢❛✐❝❣❞❤② ③❛ ❤✐❛❥❛❜❛❤♥ ❝❞❛❦❡♠❛ ❛r♠❝❤❝✈ ❣❞♠❢❛ ✇❛❧ ♦❛
♦❛✇❣❞❥❤❞❛ ♣❣❝❛❜❽♠❤❧✈ ❤ ♣♠❛✐❛❧❣❞♥ ❢❤ ❡❞❥❤❞❛ ❤ ✇❣❧❣✐♠❞♠♠ ❡❜❛♠
❢t❛♠ ♣❛❜❝❞❡ ❽❛r♠②
④❜✐❝❤❧❤❞❛❤ ❽❛r♠❧❣❞ ♣❛❜❝❞❡ ❤♣✈ ❞❛❢❛ ❶♠ ♣❛❜❝❞❡ ❤♣✈ ❢❤❧♦✈ ✐❛ r❤
❛✇❛❢❝❡❤ s❜ ❢❣❜✇❣❞❥♠❝❤❝❛ ❢❡ ❜❣❞❥❛❧❛ ❢❡♣❞♠❜✐❛ s❜ ✐❝❤❜♦❤❞♦❡❧
③④⑤⑦➁➂➂②

❵❛❜❝❞❡ ♠❜✐❝❤❧❤❽♠♠❧❛ ♣❣q❤❝❛ ♣❛ ❝❤r❤❜♥ ♦❤❢✈ ❛✐❝❛ ❢❤q❡❧♥ ✐❛
ｲ❛❢❣❥❤❜♦✈ ✇❣❧❣✐♠❞❛❤ ❡❜❣❞ ✐❡♣❣❞❽♠ ①❤❧r❤❜♠q❤❽♠ ✐❤❡ ❥❛❝❤❧♠❢♠
➃➄♠① ⑦➅➆② ➇❜ ❤✐❛❥❛❜❛❤ ✐♠❝❡❤❽♠♠ ♦♠✐❝❤❜❽❛❧❛ ♦❛ ✇♠❻❤❞❛ r❣❞
❢❞❛❶❝❛ s❜ ❥❣♦ ❢❣❞❛✐♣❡❜q✈❝❣❞②

ｆ❣❞ ❢❣❜❜❛❢❝♠❜① ✐❤❜♠❝❤❞➈ ❤❞❥❤❝❡❞❛✐♥ ｳt❡❝✉❣✇✇ ♦❛r♠❢❛✐ ❣❞ ✇❣❞
♣❧❤✐❝♠❢✉❥❛❝❤❧ ❝❞❤❜✐♠❝♠❣❜ ♣♠❛❢❛✐ ❣❡❞ ♣❞❣①❞❤❥❥❛ ❣✇✇❛❞✐ ❝t❛
ｲ❛➉❡♠❞❛♦ ❝❞❤❜✐♠❝♠❣❜ ✇♠❝❝♠❜①✐②
❼t❛ ❝t❞❛❤♦✐ ❤❞❛ ❤❢❢❣❞♦♠❜① ❝❣ ③④⑤ ⑥⑤ ⑦⑧⑨⑨⑩ ❵❤❞❝ ⑦ ❤❜♦
④❷❸ ❹❺ ❢➈❧♠❜♦❞♠❢❤❧ ✇❛❥❤❧❛ ❝t❞❛❤♦ ❤❜♦ ❢❣❜♠❢❤❧ ❥❤❧❛ ❝t❞❛❤♦②
➀❧❧ ✐❢❞❛➊ ❢❣❜❜❛❢❝♠❣❜✐♥ ❝t❞❛❤♦❛♦ ♣♠♣❛ ✐❣❢➋❛❝✐ ❣❞ ❜♠♣♣❧❛✐
❤❞❛ ♦❛✐♠①❜❛♦ ✇❣❞ ❛❤✐➈ ♠❜✐❝❤❧❧❤❝♠❣❜ ➊♠❝t ✐❝❤❜♦❤❞♦ ➊❞❛❜❢t❛✐②
③❣ ❜❣❝ ❡✐❛ ♣♠♣❛ ➊❞❛❜❢t❛✐ ✇❣❞ ❝t❞❛❤♦❛♦ ♣❧❤✐❝♠❢ ♣❤❞❝✐ ❝❣
♠❥♣❛❞❤❝♠r❛❧➈ ❤r❣♠♦ ❤❜➈ ♦❤❥❤①❛② ➀❧✐❣ ❤ ♣❣✐✐♠❦❧❛
♦❛✇❣❞❥❤❝♠❣❜ ❣✇ ❝t❛ ♣❤❞❝✐ ❦➈ ❡✐♠❜① ❤ ♣♠♣❛ ➊❞❛❜❢t ❥❡✐❝ ❦❛
❛❻❢❧❡♦❛♦②
❼t❛ ♠❜✐❝❤❧❧❤❝♠❣❜ ❣✇ ♣♠♣❛✐ ✇❣❞ ❢❣❧♦ ❤❜♦ t❣❝ ➊❤❝❛❞ ✐❡♣♣❧➈
❥❡✐❝ ❦❛ ♦❣❜❛ ♠❜ ❤❢❢❣❞♦❤❜❢❛ ➊♠❝t ❝t❛ ❜❣❞❥✐ ❣✇
③④⑤⑦➁➂➂②
ｆ❣❞ ❢❛♠❧♠❜① ♠❜✐❝❤❧❧❤❝♠❣❜ ❝t❛ ❡✐❛ ❣✇ ①❤❧r❤❜♠q❛♦ ❣❞ ❢❣❤❝❛♦
❥❛❝❤❧ ✐t❛❧❧✐ ➃➄♠①② ⑦➅➆ ♠✐ ❞❛❢❣❥❥❛❜♦❛♦ ♠✇ ❜❛❢❛✐✐❤❞➈② ④❜
ｳ❡❢t ❢❤✐❛ ❝t❛ ✇♠❻♠❜① ♦♠✐❝❤❜❢❛✐ ❤❞❛ ❝❣ ❦❛ ❛❻❝❛❜♦❛♦
❤❢❢❣❞♦♠❜①❧➈②

ｆ➌➍➎ ➏➐➑ ➒➓➔→➌➣↔↕➙➣➔➛➛ ➔➜↔➣ ➓➔➝➝↔➓➞➌➔➝

ｆ➌➍➎＠➏➟➑＠➠↔➡➜➢ ➤➝ ➛➥➦➔➣➞↕➧➌➦↔ ➌➝ ➛➨↔→→

ｌ➩➫➭➯➩➭ ➲➭➳➭➵➸➺➻➼➽➾➚➪➶➩➹➶➾➭➲ ➘➪➹➴➾➹➫
➷✈q♠❧❛ ❶♠ ❤♦❤♣❝❣❤❞❛❧❛ ❤❢❞♠❧♠❢❛ ♣❛❜❝❞❡ ♦❡❶❡❞♠ ❢❤❞❛ ✐❡❜❝ ❢❣❜❛❢❝❤❝❛ ❧❤ ♠❜✐❝❤❧❤❽♠♠ ❥❛❝❤❧♠❢❛ ♦❛ ❤❧♠❥❛❜❝❤❞❛ ❢❡ ❤♣✈ ✐❤❡ ❧❤ ♠❜✐❝❤❧❤❽♠♠❧❛ ♦❛ ❢❤❜❤❧♠q❤❞❛ ❜❡ ❜❛❢❛✐♠❝✈ s❥♣✈❥❾❜❝❤❞❛ ♦❤❢✈ ✐❛ ✇❣❧❣✐❛✐❢
ｳ♠✐❝❛❥❛ ♦❛ ❝❡❦❡❧❤❝❡❞♠ ➬➮⑤⑤④⑤➱⑥✃ ❵❵✉✃❐❵❵✉✃➷❼♥ ♦❛❣❤❞❛❢❛ ❜♠❢♠ ❝❡❦❡❧❤❝❡❞♠❧❛ ❶♠ ❜♠❢♠ ❤♦❤♣❝❣❤❞❛❧❛ ♦♠❜ ❵❵✉✃❐❵❵✉✃➷❼ ❜❡ ✐❡❜❝ ❢❣❜♦❡❢❝❣❤❞❛ ♦❛ ❢❡❞❛❜❝ ❛❧❛❢❝❞♠❢② ➀❝❡❜❢♠ ❢❾❜♦ ✐❛ ✇❣❧❣✐❛✐❢
❤♦❤♣❝❣❤❞❛ ♦♠❜ ❥❛❝❤❧♥ ❝❞❛❦❡♠❛ ❛✇❛❢❝❡❤❝✈ ❧❛①❤❞❛❤ ❧❤ ❥❤✐✈② ❵❛❜❝❞❡ ❥❤♠ ❥❡❧❝❛ ♠❜✇❣❞❥❤❽♠♠ s❜ ❤❢❛✐❝ ✐❛❜✐♥ r✈ ❞❡①✈❥ ✐✈ ❢❣❜✐❡❧❝❤❽♠ ✐❝❤❜♦❤❞♦❡❧ ③④⑤ ❒③⑥ ⑧⑦⑧⑧♥ ♣❤❞❝❛❤ ❹⑧⑦②
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❰ÏÐÑ＠ÒÒÓÔ＠
ÕÏÖ×ÓØÙÚ ÛÚØ×ÜÝ ÙÚÞÏ ßßàáâãä åÓ×ÚÜ×Úæ æÝ ÏØÖÚÜÙÏÚ çÚ èÏéÜê ØëÑ ì íîïï❰å
ðÛÓØÖ èëÜ ßßàáâã ❰ÏéÜÚ ÛÏÛÚÖ åÓ×ÚÜ×Úæä ØëÑ＠ì íîïï❰å

ｆ➌➍➎＠➏➏ñ➑＠
ò➌➛➞➡➝ó↔ ➦↔➝➞➣➥ ó↔➜➌ ➧➧ôõ➙ö÷ ➙→➌ø➡➞↔➓÷ ➓➥ ➌➝➛↔➣ó➌↔ ù↔ ú➌ñ➣➢÷ û ü➏ýþÿ➙
ｓ➦➡➝➛ ú➔➣ ➧➧ôõ➙ö ÿ➌ñ➣↔ ➦➌➦↔➛ ➙→➌ø➡➞↔➓÷ ➝➔➎＠û ü➏ýþÿ➙

d ò➌➛➞➡➝ó➡ � ➤➝ ➓ø →➡ ö✁➙↕ｓ➦➡➝➛ � ➡➞ ➓ø ñ↔➌ ö✁➙

Ø     20°C        30°C        40°C        50°C        60°C        70°C        80°C
20        70            66            62            59            56            54            52
25        81            76            71            68            65            63            60

40      104            98            92            88            84            81            77

63      131          125          119          116          111          109          104

90      157          150          143          138          133          130          125

125      195          187          178          172          166          162          156

200      249          238          227          220          213          206          199

315      313          299          285          276          266          259          250

400      353          337          321          311          300          292          282

500      394          377          359          348          335          327          315

32        90            85            80            76            73            70            67

50      117          111          106          102            97            94            89

75      143          137          130          126          121          118          114

110      173          165          158          153          147          143          138

160      223          213          203          197          189          185          178

250      279          266          254          246          237          231          223

355      332          317          302          293          282          275          265

450      374          357          341          330          318          310          299

d ò➌➛➞➡➝ó➡ � ➤➝ ➓ø →➡ ö✁➙↕ｓ➦➡➝➛ � ➡➞ ➓ø ñ↔➌ ö✁➙

Ø     20°C        30°C        40°C        50°C        60°C        70°C        80°C
20        70            66            62            59            56            54            52
25        81            76            71            68            65            63            60

40      100            94            88            84            80            77            74

63      127          121          115          111          107          104            99

90      151          144          137          133          128          125          121

125      188          180          171          166          160          156          150

200      229          219          209          202          195          190          182

315      288          275          262          254          244          238          230

400      324          310          295          286          275          268          259

500      363          346          330          320          308          300          290

32        90            85            80            76            73            70            67

50      113          108          101            97            92            89            85

75      138          132          125          121          117          114          110

110      167          159          152          147          142          138          133

160      205          196          187          181          172          166          159

250      256          245          233          226          217          212          205

355      306          292          278          270          260          253          244

450      344          329          313          303          292          285          275
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➮ÚÚä➬

20          14,5

32          18,0

50          23,5

75          30,0

110          37,0 
125          40,0 

16
20
25

5
5
7

4 2

32
40
50

8
12
18

6 4

63
75

90
110
125

10 8

24
30

8 6

ìíîï
ðñòóôõíö÷
ø÷ùúíñû
ïüùý÷

ý

ìþÿ� ✁✂✄✂☎✆
✝✞þ✟✠ü

✁

ìþÿ� ☎✆✠þ☎✡
ｃ☛☛☞þ✌✍

ÿþ✌

40
50
60

1 2 3 4
✎✏✑✒✓✔✕✖

✓✗✔✓✕✏✘✕ ✙✓✑✚✛
✜✏✢✓ ✘✖✔✣✏✤✓
✤✏✑✒✓✔✓✕
✒✒

✥✦✧★✩✪
✫✬✭✦ ✮ ✯
✰✱✱✲ ＠

✳✬✱✦✴✵✬✶✴✦ ✱✶✷✩ ✸ ✹✯✺✴✻✬✱✦ ✬✴✵✦✼✽✬✦
✾✶✵✿ ✯✦✭❀✿✸❁✴✵✦✼❀✬❂✴ ✯✦✭❀✿

✰✱✱✲
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❃❄❅❆ ❇❈ ❄❅❉❊❅ ❋ ●❅❇❅❊❍ ■❏❑❅❏❄❍

▲❊▼❉❈❈❇◆❑❖ P▼❉◗❈❘ ❙❈❄❇◆❑❖

❚❯
❱❲❳❨❩❲ ｳ❬❭❪ ❫❴❵❬❛❜❪❲ ❝❨ ❪❴❨❜❪❲ ❩❜
❞❨❫❲❭❵❨❬❭❲❜ ❭❲❡❲❵❜❛❴❯ ❢❴❨❲❛❲❜ ❪❛❲❣❬❨❲ ❵❴
❤❨❲ ❞❛❲❜✐❪❴ ✐❲ ❜❥❬❩ ❡❲❭❪❛❜❩ ❜❩ ❦❲❳❨❨ ❧♠♥♦♣

q❨✐❲❵ ❜❛❲ ❫❲❜❵❬❛❲❞ ❜❭❞ ❡❬❪ ❪r ❪s❲ ❛❲t❬❨❛❲❞
❩❲❭✉❪s❯＠✈❬❪❪❨❭✉ ❵sr❬❩❞ ❣❲ ❛❲❡❪❜❭❡❬❩❜❛ ❪r ❪s❲
✐❨✐❲ ❜❥❨❵ ❧♠♥♦♣❯

✇❯
❱❲❜❳❜ ❝❨ ❤❨❪❨❭✉❬❩ ❪❛❲❣❬❨❲ ①❭❡❴❩②❨❪❲ ❵❨❫❬❩❪❜❭❯
q❨❲❵❲❩❲ ❪❛❲❣❬❨❲ ✐❛❲❵❜❪❲ ❵✐❛❲ ❜ ❤❨ ❵❬❞❜❪❲ ✐❲
❜❥❬❩ ❩r❛ ❡❲❭❪❛❜❩❯

q❨✐❲ ❜❭❞ ❤❨❪❪❨❭✉ s❜❳❲ ❪r ❣❲ s❲❜❪❲❞
❵❨❫❬❩❪❜❭❲r❬❵❩③❯＠q❬❵s ❨❭ ✐❜❛❪❵ ❪r ❣❲ ④r❨❭❲❞
❜❥❨❜❩❩③❯

⑤❫❲❞❨❜❪ ❞❬✐❴ ❡❲ ❵⑥❜ ❵❡❬❛❵ ❝❨ ❪❨❫✐❬❩ ❞❲ ❛❴❡❨❛❲⑦ ✐❨❲❵❲❩❲ ①❫❣❨❭❜❪❲ ✐r❪ ❩❬❡❛❜ ❵❬❣ ✐❛❲❵❨❬❭❲❯ ⑧❫❣❨❭❜❛❲❜ ❡❲❩r❛ ❞r❬❴ ✐❨❲❵❲ ❜❛❲ ❡❜ ❛❲②❬❩❪❜❪ r ❫❬❤❜❛❲
❩r❭✉❨❪❬❞❨❭❜❩❴ ①❭❡s❨❵❴ ❤r❛❦❜❪❯

⑤❫❫❲❞❨❜❪❲❩③ ❜❤❪❲❛ ❪s❲ ❡rr❩❨❭✉ ❪❨❫❲ ❪s❲ ❤❬❵❲❞ ④r❨❭❪❵ ❡❜❭ ❤❬❩❩③ ⑨r❛⑩ ❬❭❞❲❛ ✐❛❲❵❵❬❛❲❯ ❢s❲ ❤❬❵❨r❭ r❤ ❪s❲ ④r❨❭❪ ✐❜❛❪❵ ❛❲❵❬❩❪❵ ❨❭ ❜ ❬❭❨t❬❲
❩r❭✉❨❪❬❞❨❭❜❩❩③ ❤r❛❡❲⑥❩r❡⑩❲❞ ④r❨❭❪❯

❶❯
❱❲❜❳❜ ❡❜❛❲ ❵❲ ❨❭❪❛r❞❬❡❲ ①❭ ❦❲❜❳❴ ❪❛❲❣❬❨❲
❡❬❛❴❦❜❪❴ ❡❬ ❞❲❡❜✐❜❭❪❯ ❷❲ ❫❜❛❡s❲❜②❴
❜❞❸❭❡❨❫❲❜ ❤❨❪❨❭✉❬❩❬❨ ✐❲ ❦❲❜❳❴❯

✈❩❲❜❭ ❪s❲ ④r❨❭❪ ❜❛❲❜ ⑨❨❪s ❡❩❲❜❭❲❛❯❹❜❛⑩
❪s❲ ❨❭❵❲❛❪ ❞❲✐❪s r❤ ❪s❲ ❤❨❪❪❨❭✉ r❭ ❪s❲ ✐❨✐❲❯

❺❯
❻❜ ❤❨❭❜❩❬❩ ❪❨❫✐❬❩❬❨ ❞❲ ①❭❡❴❩②❨❛❲⑦ ❦❲❜❳❜ ❝❨
❤❨❪❨❭✉❬❩ ❵❲ ①❭❞❲✐❴❛❪❲❜②❴ ❛❜✐❨❞ ❝❨ ❵❨❫❬❩❪❜❭
❞❲ ✐❲ ❲❩❲❫❲❭❪❬❩ ❞❲ ①❭❡❴❩②❨❛❲❯

❼❪ ❪s❲ ❲❭❞ r❤ s❲❜❪❨❭✉ ✐❲❛❨r❞ ❤❨❪❪❨❭✉ ❜❭❞
✐❨✐❲ ❲❭❞ ❤❛r❫ ❪s❲ s❲❜❪❨❭✉ ❲❩❲❫❲❭❪❵ s❜❳❲
❪r ❣❲ ✐❬❩❩❲❞ r❤❤ ❤❨❤❬❩❩③ ❜❭❞ ❵❨❫❬❩❪❜❭❲r❬❵❩③❯

❽❯
❼❪❬❭❡❨ ❡❸❭❞ ❵❲ ❤r❩r❵❲❵❡ ❦❲❳❨ ❾ä❿❿➀❿➁➂➃
❞❲ ❪❨✐ ➄➅➆➇➀⑦ ❨❭❵❲❛❦❨❜ ❞❲ ❜❩❬❫❨❭❨❬ ❪❛❲❣❬❨❲
①❭❞❲✐❴❛❪❜❪❴ ①❭❜❨❭❪❲ ❞❲ ❜ ❵❬❞❜ ❛❲❵✐❲❡❪❨❳❲❩❲
❦❲❳❨❯
❻❬❭✉❨❫❲❜ ✐❲ ❡❜❛❲ ❵❲ ①❭❞❲✐❴❛❪❲❜②❴ ❤r❩❨❜ ❞❲
❜❩❬❫❨❭❨❬ ❞❲✐❨❭❞❲ ❞❲ ❪❨✐❬❩ ❞❲ ❞❨❵✐r②❨❪❨❳ ❤r❩r❵❨❪❯

➈s❲❭ ❬❵❨❭✉ ❾ä❿❿➀❿➁➂➃ ➄➅➆➇➀-P➀➉➂➊⑦
❪s❲ ❜❩❬❫❨❭❬❫ ❡r❜❪❨❭✉ s❜❵ ❪r ❣❲ ✐❲❲❩❲❞ r❤❤
❣❲❤r❛❲ ⑨❲❩❞❨❭✉ ❪s❲❫❯＠❢s❲ ❩❲❭✉❪s r❤ ❪s❲
✐❲❲❩❲❞ ②r❭❲ ❨❵ ❞❲❪❲❛❫❨❭❲❞ ❣③ ❪s❲ ✐❲❲❩❨❭✉
❞❲❳❨❡❲❯

➋❯
❷❲ ❜❞❜✐❪❲❜②❴ ❝❨ ❵❲ ①❫❣❨❭❴ ❦❲❜❳❜ ❝❨ ❤❨❪❨❭✉❬❩
✐❸❭❴ ❩❜ ❜❞❸❭❡❨❫❲❜ ❫❜❛❡❜❪❴ ✐❲ ❦❲❜❳❴ ①❭
✐❲❛❨r❜❞❜ ❞❲ ❪❨❫✐ ❫❜❥❨❫ ✐❲❛❫❨❵❴⑦ ❤❴❛❴ ❜
❛❴❵❬❡❨ ❡❲❩❲ ❞r❬❴ ✐❨❲❵❲❯

❼❞❜✐❪ ❜❭❞ ④r❨❭ ✐❨✐❲ ❜❭❞ ❤❨❪❪❨❭✉ ⑨❨❪s❨❭ ❪s❲
❫❜❥❯＠❜❩❩r⑨❲❞ ✐❲❛❨r❞ ⑨❨❪sr❬❪ ❪❬❛❭❨❭✉ ❪s❲
✐❜❛❪❵ ❜✉❜❨❭❵❪ ❲❜❡s r❪s❲❛❯
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P➌ ➍ ➎➏ ➐➑➒➓➑ - ➔➑➎➑➓→ ➏ｸ➏➒➑➣➌➣→ ➒➑ ➌↔➑➣↕➓➑➐ ➌➙➌➓➌➣➑➐➑➍ ➎➏ ➛➑➎➑➓→

P➓↕➒➏➏➎➍➜➝ ﾖ ➔↕➒➞➏➣ ｗ➏➐➎➍➜➝ ➟➍➣➠ ➌ ｗ➏➐➎➍➜➝ ➡➌➒➠➍➜➏

ａ➢➤➥➤➦➧➨ ➩➫ ➭➧➩➧➥➯ ➲➥➳ ➵9➵➵ ➭e poate utiliza ➢➫➲➦➥➧ ➭➧➩➤➥➫➤ ➫ｶ➸➨➺➥ ➸/➭➤➧ ｦ➸➦➸➲➻➧➥➸➨➺➥  PP-R/PP-RCT

➢â➲➯ ➨➤ ➩➸➤➼➫➦➥➧➨ ➩➫ ➩ ➽ 1➾5 ➼➼➳
Tｨ➫ ｷ➫➨➩➸➲➻ ➼➤｣ｨ➸➲➫ N➺➳ ➵9➵➵ ➸➭ ➭➧➸➦➤｢➨➫ ｦ➺➥ ➭➺｣ｫ➫➦ ｷ➫➨➩➸➲➻ ➺ｦ ➢➸➢➫➭ ➤➲➩ / ➺➥ ｦ➸➦➦➸➲➻➭ ➼➤➩➫ ➺ｦ PP-R/

PP-RCT ➩ ➽ 1➾5 ➼➼

➚➪➶➹＠➘
➴➷➬➮➱✃❐➱ ❐❒❐❮❐➬➮❰❒❰➪ Ï❐ Ð➬ÑÒ❒Ó➪✃❐ Ð➬
ｳ❰Ô➷✃➮

ｓ❐➮ ➮Õ❐ Õ❐➱➮ ✃❐Ö❒❐Ñ➮➷✃ ➪➬ ➮Õ❐ Õ➷❒Ï❐✃

➚➪➶➹＠×
Ø❮Ô❒➱Ù➱✃❐➱ ❮❰Ö❐❒➷✃ Ú➪ ❮➱➬Ï✃➪➬❐❒➷✃
Ô❐ ❐❒❐❮❐➬➮❰❒ Ï❐ Ð➬ÑÒ❒Ó➪✃❐

Û❒➱Ñ❐ ➮Õ❐ Ù➷ÑÜ❐➮ ➱➬Ï ➮Õ❐ ❮➱➬Ï✃❐❒ ➷➬
➮Õ❐ Õ❐➱➮ ✃❐Ö❒❐Ñ➮➷✃

➚➪➶➹＠Ý
➴➷➬➮➱✃❐➱ Þ➱Ñ❰✃➪❒➷✃ Ï❐ Ô✃➪➬Ï❐✃❐✃❐
Ô✃➪Ù❮➱➮➪Ñ❐
➴➷❰➬➮ ➮Õ❐ Ô✃➪Ù❮ Ñ❒➱❮Ô➪➬➶ ß➱ｷｳ

ｉ➲➭➦➤➨➤➥➫➤ ➤➢➤➥➤➦➧➨➧➸ ➩➫ ➭➧➩➧➥➯à
á❒❐❮❐➬➮❰❒ Ï❐ Ð➬ÑÒ❒Ó➪✃❐ Ù❐ ❮➷➬➮❐➱ÓÒ Ð➬ Ù❰Ô➷✃➮❰❒ ÙÒ❰â Ù❐ ❮➷➬➮❐➱ÓÒ ➪➬Ù➮✃❰❮❐➬➮➱✃❰❒ ➬❐Ñ❐Ù➱✃ ❐ã❐Ñ❰➮Ò✃➪➪ Ù❰Ï❰✃➪➪ ä❮❰Ö❐ Ú➪
❮➱➬Ï✃➪➬❐åæ Ù❐ ➪➬Ù➮➱❒❐➱ÓÒ Þ➱Ñ❰❒ Ï❐ Ô✃➪➬Ï❐✃❐â Ù❐ Ô➷✃➬❐Ú➮❐ ➱Ô➱✃➱➮❰❒æ ➪➱✃ Þ❐Ñ❰❒ Ï❐ Ñ➷➬➮✃➷❒ ➱❒ ➮❐❮Ô❐✃➱➮❰✃➪➪ ❒❰❮➪➬❐➱ÓÒ➹ ØÑ❐Ù➮ Þ❐Ñ
ｳ❐ Ù➮➪➬➶❐ ➱➮❰➬Ñ➪ Ñç➬Ï ❐❒❐❮❐➬➮❰❒ Ï❐ Ð➬ÑÒ❒Ó➪✃❐ ➱➮➪➬Ñ❐ ➮❐❮Ô❐✃➱➮❰✃➱ Ï❐ Ö❰➬Ñè➪➷➬➱✃❐ Ï❐ ×éêëì

ｓ➫➦➦➸➲➻ ➺ｦ ｷ➫➨➩➸➲➻ ➼➤｣ｨ➸➲➫à
Û❰➮ ➮Õ❐ Õ❐➱➮ ✃❐Ö❒❐Ñ➮➷✃ ➪➬➮➷ ➮Õ❐ Õ➷❒Ï❐✃➹＠➴➷❰➬➮ ➮Õ❐ ➱ÔÔ✃➷Ô✃➪➱➮❐ í❐❒Ï➪➬➶ ➮➷➷❒Ù äÙ➷ÑÜ❐➮ ➱➬Ï ❮➱➬Ï✃❐❒åæ＠➪➬Ù➮➱❒❒ ➮Õ❐ Ñ❒➱❮Ô➪➬➶ ß➱ｷｳ➹
ｓｷ➪➮ÑÕî➷➬ ➮Õ❐ Ï❐ï➪Ñ❐ ➱➬Ï ➮Õ❐ ❐➬❐✃➶ð Ñ➷➬➮✃➷❒ ❒➱❮Ô ➮❰✃➬Ù ➷➬➹＠ñÕ❐ ➮❐❮Ô❐✃➱➮❰✃❐ Ñ➷➬➮✃➷❒ ❒➱❮Ô ❐ã➮➪➬➶❰➪ÙÕ❐Ù ➱Ö➮❐✃ ｲ❐➱ÑÕ➪➬➶ ➮Õ❐
➷Ô❐✃➱➮➪➬➶ ➮❐❮Ô❐✃➱➮❰✃❐ ä×éêëå➹

ａ➢➤➥➤➦➧➨ ➩➫ ➭➧➩➧➥➯ ➲➥➳ ➵9➵➵ ➫➭➦➫
➤➨｣➯➦➧➸➦ ､ｩ➲ò
ó ØÔ➱✃➱➮❰❒ Ï❐ Þ➱ÓÒ Ñ❰ Ñ❒❐❮❐ ❮➷Þ➪❒❐
ó á❒❐❮❐➬➮ Ï❐ Ð➬ÑÒ❒Ó➪✃❐
ó ì❒❐❮❐ Ï❐ Ô✃➪➬Ï❐✃❐
ó ➴❰ÖÒ Ú➪ ❮➱➬Ï✃➪➬❐ Ï❐ Ô✃➪➬Ï❐✃❐ è❐➱ïÒ Ï❐ ❒➱
Ï ô õê ❮❮ Ôç➬Ò ❒➱ ➘×õ ❮❮æ Ñ➷➬Ö➷✃❮
ｳ➮➱➬Ï➱✃Ï❰❒❰➪ ö÷ø ××êù
ó ñ✃❐Ô➪❐Ï Ô❐➬➮✃❰ Ù❰Ô➷✃➮❰❒ Ï❐ è❐➱ïÒú
ó ì❰➮➪❐ ❮❐➮➱❒➪ÑÒ Ï❐ ➮✃➱➬ÙÔ➷✃➮

Tｨ➫ ➭➺｣ｫ➫➦ ｷ➫➨➩➸➲➻ ｭ｡｣ｨｩ➲➫ Nｯ➳
➵9➵➵ ｣ｯ➲➭➸➭➦➭ ｯｦò
ó û➱Ù➪Ñ ❰➬➪➮ í➪➮Õ ❮➷ï➱Þ❒❐ Ù❒➪Ï❐Ù
ó ü❐➱➮➪➬➶ ❐❒❐❮❐➬➮
ó Û✃➪Ù❮ Ñ❒➱❮Ô➪➬➶ ß➱ｷｳ
ó ø➷ÑÜ❐➮ ➱➬Ï ❮➱➬Ï✃❐❒Ù Ö✃➷❮ Ï ô õê ❮❮ ➮➷
Ï ô ➘×õ ❮❮ ➱ÑÑ➷✃Ï➪➬➶ ➮➷ ö÷ø ××êù
ó ñｲ➪Ô➷Ï Ö➷✃ Ô➪Ô❐ Ù❰ÔÔ➷✃➮
ó ➴❐➮➱❒ ➮✃➱➬ÙÔ➷✃➮ Ñ➱Ù❐
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✑✞✄✆☎ ✒✄ ✌þ✓☎✔✄�
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✑✞☎✆✝þ☞ÿ ✖☎✘

ýþÿ�＠✙
✂✄ ✆✚✒þ✌þ✑✡ ✝✚✠þ✛þ☎ ✜☎✑✎✞✎þ ✒✄ ✌þ✓☎✔✄
✝✄☞✍✔✎ ✌þ✓☎✔✄☎ ✌þ✍þ☞ÿ✎✞✎þ
✢✒✖✎✟✍ ✍✗✄ ✟✍✚✝ ✍✚ ✗✚✞✒ ✍✗✄ ✌þ✍✍þ☞ÿ✟

✣✤✥✦ ✧
★✩ ✪✩✫✬✭✮✩✭✯✰ ✱✭✲✳✴✤✬✩ ✵✶✱✤✬✩ ✲✳ ✭✷✳✸✶✴✳✬ ✵✭✹✤✺✩✬✩✤✻ ✩✭✺✭
✼✤ ✽✤✸✤✹✥✳✬ ✮✩ ✾✹✲✰✬✯✩✮✲ ✲✳ ✭✷✳✸✶✴✳✬ ✤✹✮✸✴✳✵✩✹✸✩✬✶✴ ✪✩ ✮✳✪✳✴✰
✿✶✺✩ ✸❀✩ ✵✭✲❀✤✹✩ ✮✬✤✪✩✮ ❁✤✸❀ ✸❀✩ ❀✭✹✪ ❁❀✩✩✬✻ ❁✭✴✵✳✫
✸❀✩ ✫✤✫✩ ✭✹✪ ✸❀✩ ✽✤✸✸✤✹✥ ✤✹ ✸❀✩ ❁✩✬✪✤✹✥ ✸✶✶✬✮

❂❃❄❅＠ＱＰ
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❛❜❝❞＠❡❢
❣❤✐❥ ❦❧❤♠❝♥♠♥♦ ♣❜q✐❤r❤❜ s♥ ♠❥❧❜♠♥ ❦♥ t✉s♥✐❥♠♣♥♦✈❥ ✐❜♥❦♦
❦❤s♦♣❥ s❜✉ ❧r♥q♥r♥ s♥ ✐♠❜✉s♥♠♥❞
✇♥q①②♥ ♣③♥ ④♥rs❜✉❝ ⑤①❜✉♣ ♦⑥♣♥♠ ♣③♥ ♥✉s ①⑥ ♣③♥ ❧①①r❜✉❝ ♣❜q♥
⑥♠①q ♣③♥ ❧r♦q✐❜✉❝ ⑤♦④❦

ýþÿ�＠⑦
✂✄ ☎✞✄ÿ✄ ✒þ☎✆✄✍✔✎✞ ✛✄⑧þþ⑨✌þ✍þ☞ÿ✎✞✎þ
✂✄✞✄✑✍ ✍✗✄ ✝þ✝✄ ⑨ ✌þ✍✍þ☞ÿ ✒þ☎✆✄✍✄✔

⑩❶❷❸＠❹
❺❻ ❼❽❶❾❶❼❿➀ ➁❻❼➂❼ ➃❶ ➄❶➅❶❾❷➆❽ ❼➇➅➄❻❽ ➈❾➉➊➅ ➇➀ ➄❶❻ ➆❾❼ ➈❾ ➄❼➁❼
➉❻❽❻❶❽❼❽➅❻

ｌ❼➋ ➅➌❻ ➍❶➍❻ ❼➎❶❼❽❽➋ ❶❾➅➏ ➅➌❻ ➄❶➅➅❶❾❷ ❼❾➐ ➍❽❼➉❻ ❶❾ ➇➆➉➌ ❼ ➑❼➋
➅➌❼➅ ❶➅ ❶➇ ➇❶➅➆❼➅❻➐ ➄➒➏❾➅❼❽❽➋ ➅➏ ➅➌❻ ➄❶➅➅❶❾❷

ýþÿ�＠➓
✂✄ ☎✞þ☞þ☎✠✡ ✝✚✠þ✛þ☎ ✜☎✑✎✔þ✞✚✔ ✆✚✜þ✞✄
✢✒✖✎✟✍ ✍✗✄ ✝✚✟þ✍þ✚☞ ✚✌ ✍✗✄ ✟✞þ✒✄✟

➔→➣→↔↕
➙➉➏❾➄➏➒➛ ➒❻❷❽❻➛❻❾➅➀➒❶❽➏➒ ➜➝❺ ➞➞➟➠➡ ➍❼➒➅❻❼ ➢➢➤

➥❾❼❶❾➅❻ ➐❻ ➈❾➉❻➍❻➒❻❼ ➍➒➏➉❻➇➆❽➆❶ ➐❻ ➇➆➐❼➒❻➡ ➅➒❻➦➆❶❻
➂❻➒❶➄❶➉❼➅ ➐❼➉➀ ➇➧❼ ❼➅❶❾➇ ➅❻➛➍❻➒❼➅➆➒❼ ➐❻ ➇➆➐❼➒❻❸ ➨➒❶➛❼
➇➆➐➆➒➀ ➇❻ ➍➏❼➅❻ ❻➎❻➉➆➅❼ ❽❼ ➩ ➛❶❾➆➅❻ ➐➆➍➀ ➉❻ ❼ ➄➏➇➅ ❼➅❶❾➇➀
➅❻➛➍❻➒❼➅➆➒❼ ➏➍➅❶➛➀ ➐❻ ➇➆➐❼➒❻❸ ❺❻ ➐❻➇➍❼➒➅ ➦❼➉➆➒❶❽❻ ➐❻
➄❶➎❼➒❻ ➃❶ ➇❻ ➏➍➒❻➃➅❻ ❻❽❻➛❻❾➅➆❽ ➐❻ ➈❾➉➀❽❿❶➒❻❸ ❺❻ ➐❻➍❽❼➇❻❼❿➀
➈❾➉❻➅ ➦❼➉➆➒❶❽❻ ➉➆ ❼➫➆➅➏➒➆❽ ➛❼❾❶➂❻❽❻❶❸ ❺❻ ❼❽❶❾❶❼❿➀ ❻❽❻➛❻❾➅➆❽
➐❻ ➈❾➉➀❽❿❶➒❻ ➍❻❾➅➒➆ ❼ ➍❻➒➛❶➅❻ ➄❶➅❶❾❷➆❽➆❶ ➃❶ ➁❻➂❶❶ ➇➀ ❶❾➅➒❻ ➈❾
➛➆➄❻❽❻ ➃❶ ➛❼❾➐➒❶❾❻❽❻ ➍❻❾➅➒➆ ➇➆➐➆➒➀❸ ❺❻ ➐❻➍❽❼➇❻❼❿➀
➦❼➉➆➒❶❽❻ ➉➆ ➏ ➂❶➅❻❿➀ ➉➏❾➇➅❼❾➅➀ ➍➊❾➀ ➇❻ ❼➫➆❾❷❻ ❽❼ ➦❼➉➆❽ ➐❻
➄❶➎❼➒❻❸ ➭➦❶❼ ➐➆➍➀ ➉❻ ➇❻ ❼➫➆❾❷❻ ➈❾ ❼➉❻➇➅ ➍➆❾➉➅ ➇❻ ➍➏❼➅❻
➉➒➏❾➏➛❻➅➒❼ ➅❶➛➍➆❽ ➐❻ ➈❾➉➀❽❿❶➒❻ ➍❻❾➅➒➆ ➇➆➍➒❼➄❻➁❻❽❻ ➇➆➍➆➇❻
➏➍❻➒❼➁❶➆❾❶❶ ➐❻ ➇➆➐➆➒➀❸ ➜➆➍➀ ➉❻ ➅❶➛➍➆❽ ➐❻ ➇➆➐➆➒➀ ➇➧❼ ➇➉➆➒➇
➇❻ ➇❻➍❼➒➀ ➦❼➉➆➒❶❽❻❸ ➯❽❻➛❻❾➅➆❽ ➐❻ ➈❾➉➀❽❿❶➒❻ ➂❼ ➄❶ ➍➆➇ ➈❾
➍➏❿❶➁❶❻ ➐❻ ➒❻➍❼➆➇ ➉➊➅ ➛❼❶ ➒❻➍❻➐❻❸ ➲❼➉➆➒❶❽❻ ➛➏➦❶❽❻ ➐❻
➄❶➎❼➒❻ ➇➆❾➅ ➐❻➍❽❼➇❼➅❻ ➉➆ ❼➫➆➅➏➒➆❽ ➛❼❾❶➂❻❽❻❶ ❼➇➅➄❻❽ ➈❾➉➊➅ ➇➀
❼➫➆❾❷➀ ❽❼ ❼➐➊❾➉❶➛❻❼ ➉➏➒❻➉➅➀ ➍❻❾➅➒➆ ❻➄❻➉➅➆❼➒❻❼ ➇➆➐➆➒❶❶❸
➯❽❻➛❻❾➅❻❽❻ ➈➛➦❶❾❼➅❻ ➇❻ ➍➏➅ ➈❾➐❻➍➀➒➅❼ ➐❶❾ ➉❽❻➛❻❽❻ ➐❻
➍➒❶❾➐❻➒❻ ❾➆➛❼❶ ➐➆➍➀ ➇➉➆➒❷❻➒❻❼ ➅❶➛➍➆❽➆❶ ➐❻ ➒➀➉❶➒❻❸ ❺❻
➐❻➇➄❼➉ ➉❽❻➛❻❽❻ ➐❻ ➍➒❶❾➐❻➒❻ ➉➆ ❼➫➆➅➏➒➆❽ ➛❼❾❶➂❻❽❻❶ ➃❶ ➇❻
➈❾➐❻➍➀➒➅❻❼❿➀ ➍❶❻➇❼ ❼➇➅➄❻❽ ➇➆➐❼➅➀❸
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âｰãäãåæç èé ｳｵèæäê ｮｲë ì9ì9 éíåé ãèéîïãå ｰéðåäæ ｳｵèãäéã ･ｶｩｬｯｲ ｩＯｳ｡ｵ ｦｩｴｩｮｧｵｲｩｬｯｲ  ｐｐＭｒＯｐｐＭｒｃｔ ､･
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ö÷ øù÷úùûüýþÿþ� ø✁ úý✂ÿ þ�✄÷ýø☎ ✆✆✝✞ ✟ý÷ øÿ✟û✁✠ ✡þÿ÷✟ÿû✟✁✠✁ý ☛☞✌✍ ✎ÿûþ�ÿ ✏✏

Parameters for PP-｢utt ｷeldinｧ ｷitｨ ｨeatinｧ element at 20° C
outside temperatureõ
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Fig. 2 Fig. 3
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ｉnstruc iuni pentru folosirea dornurilor de repara ie

Processinｧ ｉnstructions for Repair Pluｧ
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➚➫➳➩➺➩➢➲➥ ➸➩ ➯➩➾Ð➩➺➥➯➧➺➼ ➸➫➢➯➺➩ ➲➩➥Ñ➼ Ö➫
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➻➢➯➺❰➽ ➾➽➸➫➳➫➤➥➺➩ ➥ Ð➺➩➭➫➧➢➫➫ ➸➩ Ø➵Ú ➨➥ ➹
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➤➽➢➭➯➥➢➯➼ ➥ ➾➩➸➫➧➨➧➫Ó

Ý➽➺ ➤➽➾Ð➨➩➯➩➨Þ ➫➢➭➯➥➨➨➩➸ Û➧➯ ➢➽➯ Þ➩➯
➤➽➢➤➩➥➨➩➸ Ð➫Ð➩➭ ➚➪➶ ➹➘➴➴
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➚➧➩ ➯➽ ➯➮➩ ➯➮➩➺➾➥➨ ➩âÐ➥➢➭➫➽➢
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ãäåæçèçé êëìíéæéîêçê
ïëìíéæéîé ìç ðäåæç ñð éåò óêæíèéíò åôëò
ñôëõ ëð äéê çöêìíò éçè ÷ë êëìíéæéîêçø ùç
ｶｯｲ＠óúæúìê êëõêñéíúéèç õç ｰｲçìêðëç ñéèç
ｳò åçèäêíò ñêíêèçé ÷ë äúõ ñæéè õêóçèçëîç
õç åèçìêðëç õç ûüý þéèêø ｉëõêñéíúèðæ õç
åèçìêðëç ìç ÿé äúëíé ÷ë ñçæ äéê �úì
åðëñí éæ êëìíéæéîêçêø

✁èçþðêç çóçñíðéíç íçìíç õç åèçìêðëç
åèçæêäêëéèçü õéè ✂ê íçìíç ､･＠åèçìêðëç
｣úäåæçíçü ､･úéèçñç íçìíçæç åèçæêäêëéèç
åúí ｦｩ＠ ｣úëìêõçèéíç ｣｡＠ ｦｩｩëõ ìðóêñêçëíç
ëðäéê åçëíèð ｩëìíéæéîêêæç ､･＠ äêñê
､ｩäçëìêðëêü ｣ðä ｡è ｦｩ＠ ｩëìíéæéîêêæç ､･＠
｡æêäçëíéèç ✂ê ､ｩìíèêþðîêç ､ｩë ｣｡äçèç
ðäçõçø

✄êææêë☎ úó í✆ç ✝êåç ù✞ìíçä
✄êææ í✆ç åêåçì ✟êí✆ óêæíçèçõ ✟éíçè ðëíêæ
í✆ç✞ éèç óèçç úó éêèø ãìç åèçììðèç
ｧ｡ð☎çì éææú✟êë☎ íú ñæçéèæ✞ èçéõ
åèçììðèç ñ✆éë☎çì úó ûøý þéèø ïëìíéææ
í✆ç åèçììðèç ☎éð☎ç éí í✆ç æú✟çìí
åúêëí úó í✆ç åêåç ì✞ìíçäø

✁✆ç åèçììðèç íçìí äðìí þç õúëç éì ｡＠
åèçæêäêëéè✞ íçìí éëõ é åèêëñêåéæ íçìíü
✟✆çèçéì é åèçæêäêëéè✞ íçìí úëæ✞ äé✞
｢･＠｣úëìêõçèçõ ìðóóêñêçëí ｦúè ìäéææçè
ｩëìíéææéíêúëì ìðñ✆ éì ìðååæ✞ éëõ
､ｩìíèêþðíêë☎ åêåçì êë äúêìí èúúäìø

✁çìíðæ åèçæêäêëéè
✝çëíèð çóçñíðéèçé íçìíðæðê åèçæêäêëéèü
ìç óúæúìç✂íç ú åèçìêðëç ç☎éæò ñð
åèçìêðëçé ëúäêëéæò åæðì ✠ þéèê ñéèç ìç
èç÷ëëúêç✂íç õç õúðò úèê æé êëíçèÿéæç õç
ýû äêëðíç ÷ë õçñðèì õç ✡û õç äêëðíçø
☛ðåò ñç ìç ìñðè☎ éæíç ✡û õç äêëðíçü
åèçìêðëçé ëð íèçþðêç ìò ìñéõò ñð äéê
äðæí õç ûü☞ þéèê ✌ûüý þéèê✍✠ äêëðíç✎ ✂ê
ëêñê ëð íèçþðêç ìò çöêìíç ìñðè☎çèêø
✁çìíðæ åèêëñêåéæ
✁çìíðæ åèêëñêåéæ íèçþðêç çóçñíðéí
ｩäçõêéí õðåò çóçñíðéèçé íçìíðæðê
åèçæêäêëéèø ✁êäåðæ ëçñçìéè íçìíòèêê çìíç
､･＠､úðò úèçø ✝èçìêðëçé õç íçìíéèç
ìíéþêæêíò õðåò çóçñíðéèçé íçìíðæðê
åèçæêäêëéè ëð íèçþðêç ìò ìñéõò ñð äéê
äðæí õç ûü✏ þéèê õðåò õúðò úèçø

✑ð íèçþðêç ìò éåéèò ëêñêú ìñðè☎çèç æé
ëêñêú ìçñîêðëç õêë êëìíéæéîêé íçìíéíòø

✝èçæêäêëéè✞ ✁çìí
✄úè í✆ç åèçæêäêëéè✞ íçìí é íçìí åèçììðèç
｣úèèçìåúëõêë☎ íú í✆ç éææú✟çõ ✟úè✒êë☎
åèçììðèç åæðì ✠ þéè êì éååæêçõ ✟✆êñ✆
ｨ｡ì íú þç èçëç✟çõ ✏ íêäçì éí ýû✓
äêëðíç êëíçèÿéæì ✟êí✆êë ✡û äêëðíçìø
✔óíçè éëúí✆çè ✡û äêëðíçì í✆ç íçìí
åèçììðèç ì✆éææ ëúí ✆éÿç ､èúååçõ þ✞
äúèç í✆éë ûø☞ þéè ✌ûøý ｢｡è åçè ✠
äêëðíçì✎ éëõ ëú æçé✒é☎ç äðìí ✆éÿç
úññðèçõø
✝èêëñêåéæ ✁çìí
☛êèçñíæ✞ éóíçè í✆ç åèçæêäêëéè✞ íçìí í✆ç
åèêëñêåéæ íçìí ✆éì íú þç ñéèèêçõ úðíø
✁✆ç íçìí åçèêúõ êì ✏ ✆úðèìø ✁✆ç íçìí
åèçììðèç õçíçèäêëçõ éóíçè í✆ç
åèçæêäêëéè✞ íçìí ì✆éææ ëúí ✆éÿç ､èúååçõ
｢✞ äúèç í✆éë ûø✏ þéè ｡ｦíçè ✏ ✆úðèìø
✑ú æçé✒é☎ç ì✆éææ þç óúðëõ éí éë✞
ìçñíêúë úó í✆ç íçìíçõ êëìíéææéíêúëø
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PP-R / PP-RCT

Ø    16                    m

Ø    40                    m

Ø    90                    m

Ø  160                    m

Ø  315                    m

Ø    20                    m

Ø    50                    m

Ø  110                    m

Ø  225                    m

Ø    25                    m

Ø    63                    m

Ø  125                    m

Ø  250                    m

Ø    32                    m

Ø    75                    m

Ø  140                    m

Ø  280                    m



78 www.baenninger.de

 

 

 

 

Test de presiune realizat cu ajutorul aerului comprimat sau a gazelor inerte 

 

 

Informații generale 
Ca urmare a compresabilității gazelor, 
pe parcursul efectuării testelor de 
presiune cu ajutorul aerului trebuie 
respectate prevederile referitoare la 
prevenirea accidentelor din cadrul 
normelor „Lucrul la instalațiile de gaz”, 
precum și reglementarea 
„Reglementări tehnice pentru instalații 
de gaz DVGW-TRGI (Asociaţia 
Germană pentru Gaz şi Apă)” ca 
urmare a problemelor de securitate 
fizică și tehnică. Urmare a coordonării 
cu organizațiile profesionale 
responsabile din domeniu și ca urmare 
a reglementărilor referitoare la testele 
de presiune, presiunea de testare a 
fost stabilită la maxim 3 bari în cadrul 
testelor de încărcare și de presiune 
pentru instalațiile de gaz.  

 

 

Prevederi generale 
Noile instalații pot intra în funcțiune numai 
dacă testele de presiune obligatorii sunt 
efectuate cu succes. Nu sunt permise 
scurgeri. Testul de presiune trebuie 
efectuat înainte de a se acoperi instalația. 
Testele efectuate asupra unei noi instalații 
pot fi efectuate asupra întregii instalații sau 
asupra unor secțiuni din cadrul instalației. 
Împărțirea testului de presiune pe secțiuni 
mai mici (presiuni mai mici/instalație mai 
ușoară) oferă un nivel mai ridicat de 
corectitudine, fiind mai precis. Se pot 
identifica scurgerile cu ajutorul 
indicatoarelor de presiune mai repede față
de o instalație mai mare, mai voluminoasă
și cu mai multe racorduri și derivații. Astfel, 
locațiile unde apar scurgeri se identifică
mult mai repede. Aparatele, încălzitoarele 
de apă potabilă, armăturile sau buteliile 
aflate sub presiune trebuie deconectate de 
la instalații înainte de a efectua testul de 
presiune prin folosirea aerului comprimat, 
în cazul în care dispun de capacități de 
stocare mai mare și astfel pot influența 
corectitudinea testului de presiune.  
Trebuie obturate toate deschiderile 
instalației cu dopuri de metal, planșe de 
închidere de metal, flanșe de închidere 
care pot face față presiunii folosită pe 
parcursul testului.  
Robineții cu bilă închiși nu sunt considerați 
ca fiind robineți etanși pentru efectuarea 
testului de presiune.  
Vanele de aerisire pentru decompresia 
ulterioară testului de presiune trebuie să
fie într-un număr suficient de mare și în 
locații care să permită decompresia sigură
a aerului din instalație.  

Dacă sunt observate scurgeri pe 
parcursul inspecției vizuale sau sonore 
sau dacă este identificată o scădere 
de presiune mai mare decât valorile 
permise, atunci vor trebui inspectate 
toate branșamentele cu ajutorul unui 
aparat care produce bule pentru a 
verifica respectivele îmbinări. După ce 
nu mai apar scurgeri, testul de 
presiune se va repeta. Pe parcursul 
derulării testului, nu trebuie să existe 
niciun fel de tip de scurgere la niciuna 
dintre secțiunile instalației testate.  

 

În situații excepționale, se poate 
identifica o cădere minoră de presiune 
cu ajutorul indicatorului de presiune, 
deși nu s-au observat scurgeri pe 
parcursul inspecției vizuale sau a 
inspecției efectuate cu ajutorul 
aparaturii de testare care creează bule. 
 

Cu toate acestea instalația poate să fie 
etanșă.  
 

În cazul în care există incertitudini, 
efectuarea unui test de presiune cu 
apă va putea să aducă mai multă
siguranță cu privire la etanșeitatea 
instalației.  
 

Ca principiu de bază, în primul rând 
trebuie avută în vedere siguranța 
oamenilor și a bunurilor.  
 

Din cauze care țin de siguranță, spre 
exemplu alunecarea unui branșament, 
nu sunt permise presiuni mai mari de 3 
bari.  
 

O creștere graduală a presiunii și o 
inspecție regulată a branșamentelor 
instalației reprezintă măsuri 
suplimentare de siguranță.  
 

Test etanșeitate instalație 
Testul de etanșeitate a instalației este 
efectuat la o presiune de 110 mbari 
înainte de efectuarea testului de 
încărcare. 
Indicatorul de presiune trebuie să
aibă o precizie a măsurării de 1mbar 
(10 mmWS) pentru presiunea care 
urmează a fi măsurată.  
În acest sens, se pot folosi 
indicatoarele de presiune cu tub U 
sau tub fix folosite în cadrul testului 
TRGI. 
Piesele din cadrul instalației trebuie 
să facă față presiunii de testare sau, 
dacă nu fac față, vor trebui 
demontate înainte de efectuarea 
testului. 

După atingerea presiunii de testare, 
intervalul de timp necesar testării 
pentru un volum de 100 de litri este de 
cel puțin 30 de minute. Pentru fiecare 
100 de litri suplimentari, intervalul 
trebuie crescut cu 10 minute.  

Testul de etanșeitate este inițializat 
imediat ce se atinge presiunea de 
testare și prin luarea în considerare a 
perioadei de așteptare pentru 
adaptarea mediului de lucru la 
temperatura ambientală.  
 

 

Test de încărcare 
Testul de încărcare este efectuat la o 
presiune maximă de 3 bari și cu 
ajutorul unui indicator de presiune 
care dispune de intervale de măsurare 
de 0,1 bari. Testul de încărcare este 
combinat cu o inspecție vizuală a 
branșamentelor instalației prin 
intermediul căreia se verifică dacă
sunt bine făcute sudurile, presiunea la 
punctele de sudură și branșamentele, 
precum și mufările lipite sau filetate  
asftel încât să fie etanșe.  
 

Testul de încărcare la presiune 
ridicată trebuie să fie: 
– la diametru nominal până la DN 50 
la o presiune maximă de 3 bari și 

– la diamteru nominal între DN 50–DN 
100 la o presiune maximă de 1 bar. 

După aplicarea presiunii de testare, 
intervalul de timp necesar testării este 
de 10 minute.  
 

 

Alegerea mediului de testare 
Următoarele medii de testare se pot 
folosi pentru testul de etanșeitate și de 
încărcare: 
 

– aer comprimat fără ulei, 
– gaz inert 

exp. Nitrați și bioxid de carbon  
– gaz inert cu amestec de 5% hidrogen 
în azot (aplicat la procedura de 
identificare a scurgerilor) 
 

Prin intermediul echipamentelor 
tehnice de securitate, cum ar fi spre 
exemple regulatoarele și reductoarele 
de presiune de la compresoare, se va 
asigura faptul că presiunea de testare 
specificată pentru instalație nu este 
depășită. 

ￎ❈cercare presiune

❉❊❋●●❍❊❋ ■❋●❏
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ￎ❑cercare presiune

▲▼◆❖❖P▼◆ ◗◆❖❘

General
Because of compressibility of
gases during proceeding pressure
tests with air the provisions for 
prevention of accidents “Working 
on gas facilities“ as well as the 
regulation “Technical rules for gas 
installations DVGW-TRGI (German
Technical and Scientific 
Association for Gas and Water – 
Technical rules for gas 
installations)“ should be taken 
into account because of physical 
and technical security reasons. In 
coordination with the responsible 
professional organization and 
following this regulation the 
testing pressure was set at max. 3 
bar as during load and leak tests 
for gas pipelines.

General provisions
New pipeline facilities may only be
put into operation if the 
compulsory pressure test is 
successfully passed. No leakages 
are allowed. The pressure test 
should be carried out before the 
lines are buried. The tests on the 
new line facility can be 
implemented either on the whole 
facility or in line sections. The 
division into smaller test sections 
(small pressure / liter product)
provides higher level of reliability
and is more precise while testing.
On the pressure gauge leaks can
be identified faster compared to
bigger and widely branched 
voluminous sections. Hence leak 
locations can be determined 
faster. Apparatuses, drinking water 
warmers, armatures or pressure 
tanks must be disconnected from 
the pipelines prior to the air 
pressure test in case they have 
larger capacity and can affect 
reliability and test accuracy. All 
pipeline openings must be directly 
closed with metallic plugs, metallic 
blanking plates or blank flanges 
that withstand the testing pressure. 
Closed shut-off valves do not 
count as leak-proof closures. 
Exhaust valves for deflation of the 
testing pressure should be installed 
in sufficient quantity and on 
appropriate locations where the 
air can be deflated in a safe 
manner.

If leaks are observed during the vi-
sual or noise inspections or if a
pressure drop is identified above
the allowed values all connections
should be checked with regard to
leak tightness with test equipment
that creates bubbles. After removal
of possible leaks the pressure test
should be repeated. During the te-
sting period no single leak may be
detected on any location of the in-
spected facility.

In exceptional cases a minor
pressure drop may be identified
on the pressure gauge although
during the visual inspection or
during the inspection with testing
equipment that creates bubbles
no leaks cold be observed.

Nevertheless the facility can be
water proof.

In case of any doubts a water
proof test can bring a certainty
regarding the leak tightness.

The safety of people and goods
during the test should be taken
into account as a basic principle.

Because of technical security
reasons e. g. slipping away of a
defective pipe connection, higher
pressures than 3 bar are not per-
mitted.

A gradual pressure increase and a
regular visual inspection of the
pipe connections are appropriate
as additional safety measures.

Leak tightness test
The leak tightness test is imple-
mented with a pressure test of 110
mbar prior to the load test.
The applied pressure gauge must
have an appropriate precision of 1
mbar (10 mmWS) display range
for the pressure that will be measu-
red. For this purpose the U-pipe
pressure gauges known from the
TRGI test or the standpipes can be
used. The components on the
pipeline facility must be suitable
for the test pressures or have to be
dismounted before the test.

After application of the test 
pressure the testing period for up 
to 100 liter line volume must be 
at least 30 minutes. For every 
additional 100 liters the testing 
period must be increased by 10 
minutes. The leak tightness test 
starts once the test pressure is 
achieved and taking into 
consideration the respective 
waiting period for adjusting the 
medium to the ambient
temperature.

Load test
The load test is implemented with
a maximum test pressure of 3 bar
and a pressure gauge with a 
display range of 0,1 bar. The load 
test is combined with a visual 
inspection of all pipe connections 
during which it is checked 
whether welding, solder pressure 
and clamp connections as well as 
adhesive and screwed joints are 
performed in a proper manner in 
order to be leak-proof.

The load test with diameter 
increased pressure should be:
– at nominal up to DN 50

maximum 3 bar and 

– at nominal diameter over DN 50 –
DN 100
maximum 1 bar.

After application of the test 
pressure the testing period is 10 
minutes.

Selection of the test medium
For leak tightness and load test
the following media can be used:

– oil-free compressed air,
– inert gas

e. g. Nitrate and carbon dioxide
– inert gas

with 5% hydrogen in the nitrogen
(applied at the procedure for lo
cating the leakage)

By means of technical security
equipment like pressure reducing
regulator on compressors it has to
be ensured that the specified test
pressure for the pipe facility is not
exceeded.

ｌ❙❚❯ ❱❙❲❱ ❳❨❱❩ ❬❭❪❫❴❙❲❲❙❵ ❚❨❴ ❭❴ ❨❛❙❴❱ ❜❚❲
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Protocol test de presiune instalație apă potabilă 
cu aer comprimat sau gaz inert ca mediu de control (Model) 
Pressure Test Protocol for Drinking Water Installation 
with Compressed Air or Inert Gas as a Control Medium 
(Model) 

 

 

Descriere proiect/Construction project:                                                                                                                                            
 

 

 

 

 

Client reprezentat de/Client represented by:  

Contractant/expert responsabil reprezentat de: 
Contractor / responsibleexpert represented by:                                                                                                                              

Material folosit în instalație/Material of the pipeline system:                                                                                                           

Categorie conexiune/Connection type:                                                                                                                                           

Presiune instalație/Pressure on the facility:        bar                 Temperatură ambientală/Ambien temperature:        °C              

Temperatura mediului de control/Temperature of the control medium:                 °C 

Mediu de control/Control medium           Aer comprimat fără ulei/Oil-Free compressed air        Azot/Nitrogen       Bioxid de carbon/Carbon dioxide                                                         

Instalația a fost verificată ca/The water supply facility was controlled as                    o instalație completă/a complete facility                 pe secțiuni/sectionwise 

Toate liniile instalației vor fi obturate ermetic cu dopuri de metal, planșe și flanșe metalice de închidere/All lines are closed with metallic plugs, caps, blanking plates or blank flange.  
Aparatele, buteliile sub presiune sau încălzitoarele de apă potabilă trebuie deconectate de la instalație/Aparatusses, pressure tanks or drinking water warmers are disconnected from the lines. 
Se efectuează o inspecție vizuală a instalației cu privire la modalitatea de construcție./A  visual inspection of all pipe connections was done with regard to the professional construction. 

 

Test etanșeitate la scurgeri/Leak tightness test Presiune testare/Test pressure 110 mbar 
Timpul de testare pentru un volum de până la 100 l este de cel puțin 30 de minute/Testing period up to 100 l line volume for at least 30 minutes. 
Pentru fiecare 100 de litri suplimentari, se adaugă 10 minute la timpul de testare/For each additional 100 liters the testing period should be increased by 10 minutes. 

 
 

Volum instalație/Line volume Litri/Liters 
 

Timp testare/Testing period Minute/Minutes 

 

Se așteaptă până când se stabilizează mediul de testare, iar după aceea se inițializează perioada de testare/Temperature balance and steady-state condition are awaited, after this the testing period starts.  

În timpul testului nu s-au observat scăderi de presiune/During the testing period no pressure drop was observed. 

Test încărcare la presiune ridicată/Loading test with higher pressure 
 

Presiune testare/Testing pressure ≤ 50 DN max. 3 bar  > 50 DN max 1 bar 
 

Timp testare 10 minute/Testing time 10 minutes 
 

Se așteaptă până când se stabilizează mediul de testare, iar după aceea se inițializează perioada de testare/Temperature balance and steady-state condition are awaited, after this the testing period starts 

În timpul testului nu s-au observat scăderi de presiune/During the testing period no pressure drop was observed. 

Instalația este etanșă/The pipelines are leak-proof. 
 

 

Locație/Location  Dată/Date 
 

 

 

 

Client/Reprezentant - Client / Representative Contractant/Reprezentant - Contractor / Representative 
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Insulation Instructions for Cold- and Hot-Water Pipes
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❷✐❞❻♦❤♠❞❡❞♠t❧ ⑧♦❤ ❞❻❧ ♠❢✉✐❥❡❞♠♦❢ ♦⑧ ❦♠❦❧❼♦❤❽ ❞❻❧ ❾❧❤♣❡❢ ❶❧❡❞♠❢⑦ ✇❢✉❞❡❥❥❡❞♠♦❢ ❿❧⑦✐❥❡❞♠♦❢ ♦⑧ ❞❻❧ ➀❢❧❤⑦➁ ❝❡t♠❢⑦ ❷q❞➂
❶❧♠♥✐❢⑦✉❡❢❥❡⑦❧❢➃❹❧❤♦❤❣❢✐❢⑦ ♥✐♣ ➀❢❧❤⑦♠❧❧♠❢✉❦❡❤✐❢⑦✉⑦❧✉❧❞♥ ⑩❶❧♠♥❷❢❸❹❺

✇➄➅➆➇➈➉➊ ➋➊➌➍➉➎➏ ➎➅➐➑➅➌➍ ➒➋➇➐➓➇➌➓➔➆➔➉✈✇①
→③➣➣↔ ✇➐➒➋➇➆➇➈➉➉➆➊ ➓➊ ➇➆➉➍➊➐➋➇➌➊ ➎➔ ➇↕➏
↕➅➋➇➙➉➆➏ ➋➌➊➙➔➉➊ ↕➌➅➋➊➛➇➋➊ ➓➊ ➜➐➎➏➆➄➉➌➊ ➝➉➞
➓➇➎➏ ➊➒➋➊ ➎➇➄➔➆➞ ➓➊ ➇↕➏ ➎➅➐➓➊➐➒➇➋➏➟
➠➊➐➋➌➔ ｶ➇➆➅➌➉ ➍➉➐➉➍➊ ➓➊ ➌➊➑➊➌➉➐➈➏ ↕➊➐➋➌➔
➉➄➅➆➇➈➉➇ ➉➐➒➋➇➆➇➈➉➊➉ ｶ➏ ➌➔➡➏➍ ➒➏ ➎➅➐➒➔➆➋➇➈➉
➋➇➙➊➆➔➆ ➓➉➐ ➑➉➡➔➌➇ →➢

❶❧❡❞ ♠❢✉✐❥❡❞♠♦❢ ❡qq♦❤❣♠❢⑦ ❞♦ ✈✇① ②③④④
✈❤♠❢❽♠❢⑦ ❼❡❞❧❤ ✉➁✉❞❧♣✉ ⑧♦❤ q♦❥❣ ❼❡❞❧❤
♣✐✉❞ ➤❧ ❦❤♦❞❧q❞❧❣ ❡⑦❡♠❢✉❞ ❻❧❡❞♠❢⑦ ❡❢❣⑤
♠⑧ ❢❧q❧✉✉❡❤➁⑤ q♦❢❣❧❢✉❡❞♠♦❢ ❼❡❞❧❤↔ ➥♦❤
❞❻❧ ♣♠❢♠♣✐♣ ♠❢✉✐❥❡❞♠♦❢ ❥❡➁❧❤ ✉❞❡❢❣❡❤❣
t❡❥✐❧✉ ✉❧❧ ❞❡➤❥❧ ⑩⑧♠⑦↔ ②➢❺↔

ｉ➦➧➨➩➫➭➯ ➲➯➳➵➭➸➺ ➸➧➻➼➧➳➵
➳➯➽➨➯➵➯➻➲➺➳➭➨➧➳ ➾➚➯➸➭➼➭➸➯
➭➻➾➲➩➨➩➫➭➭➨➧➳ ➪➯ ➶➻➸➺➨➦➭➳➯
➹➘➴➷➬➮➬➱✃✃➮❐ ❒❐ ❮➘❰Ï➮Ð✃Ñ❐ ｶｯｲ＠ｴｲ･｢ｵｩ＠ｩｺｯｬ｡ｴ･＠
❮ÒÓÔ➷Ñ✃Õ➬ Ó✃❐Ñ❒❐Ñ✃➮ÔÑ ❒❐ ❰Ï➮❒ÖÑÏ×
Ø❐Ð✃ Ù✃Ú ÛÜ Ý ÛÞ

ß➯➩➲ ➭➻➾à➨➩➲➭➧➻ ➩➸➸➧➳➪➭➻➽ ➲➧
➲á➯ ß➯➩➲➭➻➽ ➭➻➾➲➩➨➨➩➲➭➧➻
➳➯➽à➨➩➲➭➧➻â
ã❐➬➷ ❒✃➴➷Ñ✃äÖ➷✃Ô➘ ✃➘➴➷➬➮➮➬➷✃Ô➘➴ ÒÖ➴➷ ä❐
✃➘➴Ö➮➬➷❐❒ ➬Ú➬✃➘➴➷ å❐➬➷ ➮Ô➴➴× æ❐❐
Ù✃ÚÖÑ❐➴ ÛÜ Ý ÛÞ

çèéêëìíîï ðï ñéì
òîèë çèéêëìêîéó

ô

õö÷øö ùúûüüýþÿö� ú✁ ûüü

Fig. 17
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▼◆ ❖P❖◗❖ ❘❙❚❯ ❱❲❳

Insulation layer thickness
λ= 0,035 W/(m . K)

4 mm

❨ü ❩❩

9 mm

4 mm

13 mm

4 mm

13 mm

4 mm

                                                     
  d  x   s DN
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❪♠❭❪❫ ❛❫✈❵❛❫ ❥❭♥❵♠❥❭❛❫ ❦❵❥ ❦♠❧❫❥❵❜❛ ❤♠❥❣❪❴❜❤♥❵❵❛♠❴ ✇❴❫✈❛❫❧❫❥❪q❴❵ ❣✉❫❤❵✐❵❤❫ ❦❫ ❤♠❥❣❪❴❜❵❴❫ ❛❭ ❪♠❭❪❫ ❥❵t❫❛❫❛❫ ❭❦❧❵❥❵❣❪❴❭❪❵t❫①

❭❛q❪❜❴❵ ❦❫ ❥♠❴❧❫❛❫ ❛♠❴ ❦❫ ❭✉❛❵❤❭❴❫②r ③✉❛❵❤❭❴❫❭ ❧q❣❜❴❵❛♠❴ ❭✉❴♠♣❭❪❫ ❦❫ ✉❴♠❪❫❤♥❵❫ ❛❭ ✐♠❤ ✉❴❫t❵❥❫ ❪❴❫❤❫❴❫❭ ✐❜❧❜❛❜❵ ④❵ ✐♠❤❜❛❜❵ ❦❫

❛❭ ♥❫t❵ ✉❴❵❥ ❪❭t❭❥ ④❵ ✉❴❵❥ ✉❫❴❫♥❵r

❝❝⑤❡ý❝❝⑤❡❢⑥ ⑦÷ ⑧⑨⑩÷÷⑦❶⑦ö❷ ❸❹❷ö� ❺❸⑦⑨❷⑦❹❻ ❩⑩øö�⑦⑩⑨ ⑧⑨⑩÷÷ ❨ ⑤ ❹þ�❩⑩⑨ ❶⑨⑩❩❩⑩❺⑦⑨⑦ø❼❽＠⑥❾ö �ö÷õö⑧ø⑦ÿö ❹⑩ø⑦þ❹⑩⑨ ❺❸⑦⑨❷⑦❹❻ ⑨⑩❿÷
✇❺❸⑦⑨❷⑦❹❻ �ö❻❸⑨⑩ø⑦þ❹÷ þ❹ ⑩⑨⑨ ⑩❷❩⑦❹⑦÷ø�⑩ø⑦ÿö ⑨öｶö⑨÷ ⑩❹❷ ø❾ö⑦� ⑦❩õ⑨ö❩ö❹ø⑦❹❻ �ö❻❸⑨⑩ø⑦þ❹÷② ❩❸÷ø ❺ö ⑩❷❾ö�ö❷ øþ❽＠⑥❾ö ⑩õõ⑨⑦⑧⑩ø⑦þ❹
þ❶ ⑩õõ�þｶö❷ ❶⑦�ö õ�þøö⑧ø⑦þ❹ ❩ö⑩÷❸�ö÷ õ�öｶö❹ø ø❾ö õ⑩÷÷⑦❹❻ þ❶ ÷❩þ➀ö ⑩❹❷ ❶⑦�ö ❶þ� ø❾ö õ⑦õö÷ ø❾�þ❸❻❾ ❿⑩⑨⑨÷ ⑩❹❷ ⑧ö⑦⑨⑦❹❻÷❽

  Pipes PN 20                    16 x   2,7                 10,6

                                        20 x   3,4                 13,2

                                             25 x   4,2                 16,6

                                        32 x   5,4                 21,2

                                        40 x   6,7                 26,6

                                        50 x   8,4                 33,2

                                        63 x 10,5                 42,0

                                        75 x 12,5                 50,0

                                        90 x 15,0                 60,0

➁➂➃➄ ➄➅➆➇➈➉➈➇➂ ➅➊➋➌➈➉ ➍➅➇➋➎➊ ➏➈➌➂➋➈ ➍➅➏➐➉➑➄➇➐➒➓➄➔➂➆ →➋➂➂➉➣ ➄➅➆➇➈➉➉➂↔↕＠➄➅ ➙➂➈➇➂↔ ➋➊➊➌

➁➂➃➄ ➄➅➆➇➈➉➈➇➂ ➍➅ ➏➈➅➈➉➂↕ ➅➛ ➏➂➉➂ ↔➂ ➈➔➐ ➏➈➉↔➐➒ ➓➄➔➂➆ ➄➅ ➏➙➈➅➅➂➉↕＠➅➊ ➙➊➇➎➜➈➇➂➋ ➔➄➔➂➆
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｣･ｬｬ｡ｲＩ

➝➞➟➠➡➢➤➥ ➦➧➠➞➦➟➨ ➩➝➫➭ ➯➡➲➞ ➳➞ ➵➞➢➞➦➸➥➤➞➺ ➻➦ ➠➠

➫➧➠➞➦➟➨ ➼➞➽➢➾ ➩➫➚➭ ➧➵ ➢➾➡ ➪➞➪➡➶➹➘➞➢➢➞➦➸➶ ➞➦ ➠➠

➴➷➬➮➱✃❐ ✃➱❒➱✃❮ ➮❰➷❮❰ ➱Ï➬Ð❮❰➬➷Ｌ＠
❮Ñ❐➷❐❒❰ Ò➬❒ÓÔÒ❰➱Õ➱❰Ö×➱➱ ❰❐➷✃➱Ò❐ Ó❐＠

Ø➱❒➱✃Ô✃ ➱❒➮ÔÐ❮❰➱➬❒ Ð❮Ù❐➷ ÚÛ➱ÒÜ❒❐➮➮Ｌ＠
➷❐Ð❮❰❐Ó ❰➬ ❮

❰Û❐➷✃❮Ð Ò➬❒ÓÔÒ❰➱Õ➱❰Ù＠➬Ñ
ＰＬＰＳÝÞ ✃ ＭßàＭß

áâãä åæ çè éêëìá íî èï éê

é ðñ åæ çè éé åæ çè òóëôõîö èï éé íî èï òó

ò de la DN 40 la DN 100/from NW 40 to NW 100

÷ü ❩❩

⑨⑩ ❶ö⑨ ⑧❸ ùú ⑩÷ ú✁

ûüü ❩❩

ø＠❦❵❥ ❤❫❴❵❥♥❫❛❫ ✉❴❫ù❫❥❪❭❪❫

❦❫ ❛❭ ✉❜❥❤❪❫❛❫ ú ❛❭ ûr

ûý❨ þ❶ ø❾ö �öü❸⑦�ö❩ö❹ø÷
ｧ⑦ÿö❹ ⑦❹ ⑨⑦❹ö÷ û øþ û

ýþÿ� PN ✁0
20 mm

30 mm

42 mm

50 mm

60 mm

✂❫t❵❛❫ ❝❝❞❡① ❤♠❥✐♠❴❧ ❣❪❭❥❦❭❴❦❜❛❜❵ ù✄ú＠☎✆✝✝① ❣❜❥❪ ❫✞❪❴❫❧ ❦❫ ❭❜❪♠❞❵ù♠❛❭❥❪❫ ❭❪❜❥❤❵ ❤✟❥❦ t♠❴♣❵❧ ❦❫ ❪❴❭❥❣✐❫❴❜❛ ❛♠❴ ❦❫ ❤q❛❦❜❴qr ③❣❪✐❫❛① ✉❫❥❪❴❜ ♥❫t❵❛❫ ＠
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♣qrsts✉ ✈✉ ✇①②✈③④⑤r✉

ｐ①②✈③④sr②q ♣qrs

Reiskirchen, Germany

Tel/Phone: + 49 (0) 6408 890

Mail: info@baenninger.de

Stassfurt, Germany

Tel/Phone: + 49 (0) 3925 962 366

Mail: info.stassfurt@baenninger.de

⑥⑦qqrq⑧✉① ⑨①r✉qs③⑩ ❶r❷⑩②④r③❸ ❹③❺tr

⑥⑦qqrq⑧✉① ❶r✈✈⑩✉ ❻t❼s❸ ❹③❺tr

New Manufacturing facility for Pipes

Dubai, Middle East 

Tel/Phone +971 (4) 8857955 

Mail: brme@eim.ae



Are you interested in further price lists or technical information 

from our range of products? A phone call, fax or e-mail will do; we 

will meet all your requirements.

Bänninger

BR

PVC-U PE 100

Bänninger 

Kunststoff-Produkte GmbH

P. O. box 1154

D-35447 Reiskirchen

Phone +49 (0) 6408 890

Telefax +49 (0) 6408 6756

Mail: info@baenninger.de

www.baenninger.de
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