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Area of application: District heating technology 

Area of application 
District heating technologȅ 

@)&*J J&*!7!#&.*6U RK Infra )"!*%&& *!J&( U ("997*
H&G&96J&H* U6'* 96("9* " H* H !#' (#* )&"#  C*  &#,6'/!^*
=6,&G&'_* #)&!&* J J&!* "'&* "9!6* ) C)97* !B #"%9&* U6'*
 HB!#'7_*"C' (B9#B'&*" H*(69H*!BJJ97*" H*C&6#)&'."9*

!&'G (&!^*E*96 C*9 U&!J" _*#&'' U (*  !B9"#  C*J'6J&'# &!*
" H*"*H G&'!&*.69H  C*J'6C'".*."/&*#)&!&*J'6HB(#!*
&:(&J# 6 "9^ 
RK Infra 6UU&'!*H !#' (#* )&"#  C* J J&!_* ,)6!& top 
products in the FibreFlex " H HeatFlex Family effectively 
transport heat thanks to their flexibility and insulation. 
 

¢Ƙƛǎ ŎƻƴƴŜŎǘƛƻƴ ǎȅǎǘŜƳ ŀƭƭƻǿǎ ŀ ƭŀȅƛƴƎ ǿƛǘƘƻǳǘ ǘƘŜ ƴŜŜŘ 

ŦƻǊ ǘƘŜǊƳŀƭ ŜȄǇŀƴǎƛƻƴΦ .ŜŎŀǳǎŜ ƻŦ ǘƘŜ ǇƛǇŜΩǎ ŦƭŜȄƛōƛƭƛǘȅΣ 

ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ƻŦ ǘƘŜ ǊƻǳǘŜ ǿƘŜƴ ŎǊƻǎǎƛƴƎ ǎǳǇǇƭȅ lines 
ŀƴŘ ƻōǎǘŀŎƭŜǎ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ōŜ ǇǊƻōƭŜƳπŦǊŜŜΦ 

@)&*H&9 G&'7 in (6 9! furthermore allows for extremely 
long lengths and mostly prevents the need for many 
connection points.  

Next to the normal FibreFlex;*" H*HeatFlex-Pipe, we offer a 
further reduction in an already low temperature loss 
through the NSb[;"9#&' "# G&*, #)*" *&G& *#) (/&'*
!69"# 6 ^ 

E99*J'&;  !B9"#&H*U9&: %9&*H !#' (#*)&"#  C*J J&!*U'6. RK Infra 
are exceptionally suitable for #)&*  #'6HB(# 6 *6U*96("9*" H*
H !#' (#*)&"#  C* &#,6'/!*with temperature with 
maximum 115ϲC and an operating pressure of maximum 
16 bar. These pipes are specifically conceptualized for the 
underground.  

 

Detailed information about the district heating system of  
RK Infra_*"99*#)&*/&7*U"(#!*"%6B#*6B'*"((&!!6' &!*" H*#)&*
9"7  C ŀƴŘ ǇƭŀƴƴƛƴƎ ƻŦ ŀ ƘŜŀǘ ƴŜǘǿƻǊƪ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ ǘƘŜ 

ŦƻƭƭƻǿƛƴƎ ǇŀƎŜǎΦ 

 



  
  

FibreFlex/HeatFlex district heating technology 

FibreFlex/HeatFlex 
District heating technology 

LAYING HEAT FROM THE LOCATION 
Through FibreFlex/HeatFlex it is possible to easily and 
spontaneously adapt to the current construction 
situations. All unexpected obstacles which emerge in an 
open trench (" *%&*J"!!&H*, #)6B#*"*96#*6U*(6..6# 6 *6'*
&:#'"*&UU6'#^ 

FibreFlex and HeatFlexd*@)&*U9&: %9&*heating pipe transports 
heat with its effective isolation.*@)!*# C)#97;%6 H&H*!7!#&.*
#)"#*)"!**"*N;SSK*6B#! H&*Q"(/&#*."/&!*9"7  C*#)&*J J&*
G&'7*! .J9&^*E*!B((&!!UB9*()" C&*6U*76B'*)&"#* &#,6'/*!*
"996,&H*%7*"*96,*)&"#*96!!*6U*G"' 6B!*J J&*#7J&!*,) ()*"'&*
!B #"%9&*U6'*." 7*6J&'"# 6 *'&aB '&.& #!^ 

Abb. 1: 
up: FibreFlex PRO-pipe; middle: FibreFlex-pipe; 
under: HeatFlex-pipe 

Abb. 2: Laying in practice 

PLANNING The RK Infra*heat pipe does not need fixed points thanks to 
the bonding system between the medium pipe, PUR-foam 
and the jacket pipe. This way, the need for expansion 
bends or a static layout can be avoided, unlike with steel 
lines! 

@)" /!*#6*#)&*U9&: % 9 #7*6U*#)&*J J&_*#)&*!)6'#&!#*,"7*(" *
%&*()6!& *,)& *'6B#  C^*@)&'&_*the FibreFlex/HeatFlex 
pipes are delivered to the construction sites in coils. @)&*
(6  &(# 6 *J9"(&!*  *#)&*!6 9*"'&*#)&'&U6'&*.  . $&H*
#)'6BC)*#)&*9"'C&'*H&9 G&'7*9& C#)!f This way, the pipe 
trenches can be dug much narrower and the underground 
digging costs can be reduced. 

The district heating system does not only lower the 
construction time, but also improves*(66'H  "# 6 *"#*
#)&*(6 !#'B(# 6 *! #&f* 

- 



  
  

FibreFlex/HeatFlex district heating technology 

SLEEVE TECHNOLOGY 
@)&*"!!&.%97*!*aB (/_*&"!7*" H tool-free.  
Elements of half shells make the positioning of them &"! &'_*
as they just need to be clicked together and locked into 
their final position. A seal which is already glued in the 
lower sleeve of the half shell guarantees a safe, long-lasting 
and waterproof experience. 

@)&*  &,*HeatClick sleeve system U'6.*RK Infra 
accommodates for a quick and easy installation thanks 
to the innovative system. The click system is especially 
advantageous for construction sites: the strongly- and 
self-bonded pipes can be easily connected with the 
HeatClick tension-free and weather independently, as the 
time-consuming glue, screwing and shrinking are no longer 
necessary. 

Abb. 5: The assembly process of the HeatClick Sleeve (clip) 

The HeatClick Sleeve are available in the I-, L-, and T- 
Sleeves in two different sizes, with the pipe diameter reaching 
from 76 mm to 202 mm. 

Abb. 3: The assembly process of the HeatClick Sleeve (locking 
ring) 

The safe connection technology offers the highest 
thermal insulation properties through the usage of the 
polyurethane foam. The sealing rings allow for the pipeΩǎ 
high movement flexibility ,) 9&*"9!6*  !B9"#  C*#)&*!J"(&*
%&#,&& *#)&*J J&*" H*#)&*!9&&G&^  

Abb. 6: Moldings HeatClick 

HeatClick-Sleeve+ Jacket ǇƛǇŜ 

01+'+234 <C ## 

big 01+'+474 

Materials 
="9U*!)&99 

S6(/ C*'  C 

Clip 
ABS-Plastiic 

Sealing plug 

[9&&G&*!&"9  C*'  C NKV Abb. 4: The assembly process of the HeatClick 
Sleeve ([9&&G&*!&"9  C*'  C) Tab. 1: Dimension j Material HeatClick 

. 



  
  

FibreFlex/HeatFlex district heating technology 

FibreFlex/HeatFlex 
District heating technology 

PUR SLEEVE FOAM 

The insulation of the RK Infra HeatClick;!9&&G&!*"#*#)& YB#*#)&*#6J*6U*#)&*("J*" H*J6B'*#)&*9 aB H*6U*%6##9&*E*  #6*
#)&*  !B9"# 6 *)69&^ construction site requires a liquid PUR foam.    

@)&*U6".*C&#!*!J'&"H*6B#*&G& 97*#)'6BC)6B#*#)&*!9&&G&*
" H*"U#&'*"*H&U  &H*# .&*U 99!*6B#*#)&*& # '&*!9&&G&*
!&".9&!!97^**@)&*(7(96J& #" &*U6".* !*!&.;U9&: %9&*"!*
,&99*"!*J'6G&!*#6*)"G&*"*G&'7*) C)*  !B9"#  C*"% 9 #7^* 

@)&*.6B #  C*U6".*6U*#)&*RK Infra*HeatClick;!9&&G&!*
consists of two following components: 
Isocyanat h(6.J6 & #*Ei*B H*Polyol h(6.J6 & #*Ai^ 

Technical data components E (brown) 
AB'  C*J6  # k*D??*cY 

>*hPa R"J6'*J'&!!B'&*lD?cYm 

K& ! #7*J*lD?cYm >D1P*kg/m  

Technical data components A (gelb/braun) 
@)&*. :#B'&*, 99*#B' *  #6*"*!&.;U9&: %9&*" H*U '.*Nb5*
U6".̂*@) !*J'6(&!!*%&C  !* 

AB'  C*J6  # ;>M*cY 

  ( & / &  V & R"J6'*J'&!!B'&*lD?cYm 

K& ! #7*J*lD?cYm 

>?D*hPa 

>?L?*kg/m  
Technical data components at D?cY h 
V :  C*'"# 6*EdA*  *C 

Starting time 

>2L*d*>?? 

I2*Sek. 

k*L?*kg/m  

4?*n 

Tab. Dd 86".*(6.J6 & #!*#&() ("9*H"#" 

N J&*H& ! #7*J*l]&' m 
@)&*. :  C*'"# 6*6U*%6#)*(6 #"  !: 
Isocyanat 3*>2LC*d*Polyol 3*>??C 

Y96!&H*(&99! 

Tab. 4: PUR foam technical data 

OJ# ."9*H&J967.& #*#&.J&'"#B'&d*D?;DI*cY^ 
OJ# ."9*sleeve and line pipe surface 
temperatured*>I;2I*cY^ 
OJ# ."9*!#6'"C&d 

The mixing of both chemicals leads to a chemical process 
which creates PUR foam. 

Handling: 
N6B'*#)&*(6 #& #!*6U*%6##9&*A*  #6*%6##9&*E*̂[('&,*#)&*
J6  #&H*("J*6U*%6##9&*E*" H*!)"/&*#)&*%6##9&*U6'*"'6B H*D?*
!&(6 H!*hDIϲYi^*@)&*'&9&G" #*G"9B&!*U6'*6#)&'*
#&.J&'"#B'&!*"'&*"!*U6996,!*  *#)&* &:#*#"%9&d KB'  C*#)&*J'6(&!!  C*J'6(&HB'&_*#* !* .J6'#" #*#6*

,&"'*J'6#&(#  C*C9"!!&!*" H*C96G&!^ 

Temperature Mixing time Processing time 35 ! 

D 

D 

> 

I*cY 

?*cY 

I*cY 

D?*Sek. 

DI*Sek. 

2?*Sek. 

1?*Sek. 

2?*Sek. 

I?*Sek. 

25 ! 

20 ! 

# 
 ! 

Abb. Md*[#6'"C& Tab. 3: PUR-foam components processing time " H*J'6(&!!  C*6U*
#)&*!9&&G&*U6".^ 

/ 



  
  

FibreFlex/HeatFlex district heating technology 

CONNECTION TECHNOLOGY 

RK Infra offers press connectors with compression sleeves 
technique as well as clamp connectors. These connection 
technologies make a weather-independent assembly 
possible. 
Because the pressing connectors come into use in areas of 
N+*L_*N+*>?*" H*N>L, the usage of the clamp connectors is 
therefore limited to the nominal pressure level of N+*L^ E%%^ >>d compression fitting with male thread incl.  

compression sleeve 

E%%^ >Dd compression fitting with welding 
ends incl. compression sleeves 

E%%^ Pd*(6.J'&!! 6 *U ##  C*(6BJ9  C*  (9^*
(6.J'&!! 6 *!9&&G&  

E%%^ >1d  (9".J*U ##  C*, #)*."9&*#)'&"H*U6' 
exclusively PN 6 pipes 

E%%^ 4d compression fitting elbow 
coupling 4?c  (9^*(6.J'&!! 6 *!9&&G& 

Materials 
N'&!!*(6  &(#6'!*N+*L A'"!!*rotgus 

N'&!!*(6  &(#6'!*N+*L*transitions to steel 

N'&!!*(6  &(#6'!*N+*>?<N+*>L 

Y9".J*(6  &(#6'!*N+*L 

Steel  

Steel  

A'"!! 

E%%^ >?d compression fitting T-piece 
coupling incl. compression sleeve 

Tab. 5: Materials connection technology 

0 



  
  

FibreFlex/HeatFlex district heat technology 

FibreFlex/HeatFlex 
District heat technologȅ 

PRE-INSULATED T-PIECES SHUT-OFF VALVE 
 T-Press fittings cannot be isolated with the HeatClick-sleeve 
system because of their measurements. This is why the RK 
Infra FibreFlex/ HeatFlex system offers pre-insulated straight 
T-piece elements which are available in the corresponding 
dimensions. The length of a T-piece is 1,00 m in length and 
0,50 in width. The connection fittings are fitted at the factory 
and are 1,50m to 1,80m, depending on if the dimensioning 
of the DUO sliding sleeves are included. The connection 
fittings are already factory pre-mounted, and the 
compression sleeves are included in the delivery. 

8"(#6'7;."H&*J'&;  !B9"#&H*5]*Z U'"*!)B#;6UU*G"9G&*, #)*"*
%"99*G"9G&*"'&*."H&* *b+O*6'*KbO*H&! C *U6'*"*H '&(#*
C'6B H*9"7  C^*@)&*(6''&!J6 H  C*#'" ! # 6 !*"'&*"9'&"H7*
J'&  !#"99&H*U6'*#)&*(6  &(# 6 *6 *#)&*J J&9  &^*@)&*
 &(&!!"'7*(6.J'&!! 6 *!9&&G&!*"'&*#)&'&*"!*,&99^*@)&*
9& C#)*6U*"*!)B#;6UU*G"9G&*6U*"*b+O*J J&* !*%&#,&& *>_I?.*
#6*>_P?._*,) 9&*#)&*9& C#)*'" C&!*U'6.*D_??.*#6*D_I?.*
,)& * #*(6.&!*#6*!)B#;6UU*G"9G&!*6U*KbO*J J&!^ 
 
 
 
 
@)&*9& C#)*6U*"*!)B#;6UU*G"9G&*6U*b+O*J J&! 

S"7  C*#)&*!)B#;6UU*G"9G&!*"#*"*C'&"#&'*H&J#)* !*6 97*
J6!!%9&*,)& *B!  C*"*!J  H9&*&:#& ! 6 ^*@)&*(6  &(#6'*
U6'*"*!J  H9&*(6  &(# 6 * !*"G" 9"%9&^ 

Abb. 14: Pre-insulated T-piece 

Abb. 15: Pre-insulated shut-off valve 

Materials Materials 
V&H B.*J J& 

Insulating material 

Steel V&H B.*J J& 

Insulating material 

Steel 

PUR-foam 

N;=K*glatt 

PUR-foam 

N;=K*glatt OB#&'*Q"(/&# OB#&'*Q"(/&# 

Tab. 6: Materials pre-insulated T-pieces Tab. 7: Materials pre-insulated shut-off valve 

1 



  
  

FibreFlex/HeatFlex district heating technology 

UNO TO DUO TRANSITION ASSEMBLY House entry bends 

@)&*J'&;  !B9"#&H*5]*Z U'"*b+O*#6*KbO*#'" ! # 6 *
"!!&.%97*, 99*%&*!&#*BJ*U6'*#)&*#'" ! # 6 *%&#,&& *#,6*
b+O*J J&!*#6*6 &*KbO*J J&^ 
  

F)& *('&"#  C*H !#' (#*)&"#  C*!7!#&.!*  *"9'&"H7*%B 9#*6'*
 &,97*%B 9#*96("#6 !*" H*"'&"!_* #*6U#& *)"JJ& !*#)"#*#)&*
%"!&.& #!*6U*#)&!&*%B 9H  C!*"'&* "((&!! %9&^*86'*#)&!&*
("!&!_*#)&*J J&*!7!#&.*U'6.*RK Infra offers )6B!&*& #'7*
%& H!_*B!&H*U6'*(6  &(#  C*#)&*%B 9H  C!*#6*#)&*U966'*J9"#&!*
, #)6B#*#)&* &&H*U6'*& #&'  C*"*%"!&.& #^*@)&*%& H!*"'&*
J'6HB(&H*  *#)&*9& C#)*6U*>_>?*.*:*>_L?*.^*@)&7*"'&*
"G" 9"%9&*"!*b+O*"!*,&99*"!*KbO*J J&!^ 

@)&*9& C#)*6U*#)&*#'" ! # 6 *"!!&.%97*! >_P? .  ̂@)&*
.&H B.*J J&*H ".&#&'*6U*%&#,&& *DI..*#6*4?..*, 99*
%&*(6G&'&H^ 
@)&*(6  &(# 6 *6U*#)&*#'" ! # 6 *"!!&.%97*#6*#)&*J J  C*
!7!#&.*!*#)&*!".&*"!*, #)*"99*6#)&' RK Infra fittings.  

The RK Infra HeatClick;!9&&G&!*(6.&*  #6*B!&*,)& *
(6  &(#  C*#)&*6B#! H&*Q"(/&#^ 

F)& *9"7  C_* #* !* .J6'#" #*#6*#"/&*("'&*#)"#*#)&*."  *" H*
'&#B' *9  &*"'&*"!! C &H*(6''&(#97*" H*#)"#*#)&'&* !* 6*. :;
BJ*%&#,&& *#)&*#,6*%&U6'&*#)&*  !#"99"# 6 ^* 

Abb. 16: b+O*#6*KbO*#'" ! # 6 *"!!&.%97 

Abb. 17: House entry bends 

Materials Materials 
V&H B.*J J& 

Insulating material 

Steel/PE-Xa 

PUR-foam 

N;=K*smooth 

V&H B.*J J& 

Insulating material 

Steel/PE-Xa 

PUR-foam 

N;=K*smooth OB#&'*Q"(/&# OB#&'*Q"(/&# 

Tab. 8: Materials transition assembly Tab. 9: Materials house entry bend 

2 



  
  

FibreFlex/HeatFlex pipe system 

FibreFlex/HeatFlex 
District heating pipe system 

HEAT INSULATION @)&*J'&;  !B9"#&H*J J&*!7!#&.*U'6. RK Infra*!*(6 ! !#!* 
of two different pipe types. Both have a seamless   PN 10,3PN 163UND3PN W 
and corrugated N;SSK outer jacket. The extraordinary 

Heat insulation Z !B9"# 6 *(6 HB(# G #7* !*"!!B'&H*#)'6BC)*#)&*B!"C&*6U*" 
FCKW-free*J697B'&#)" *U6".. For a further reduction in 
the already low heat loss of the normal FibreFlex/HeatFlex 
pipe, we offer a PLUS alternative with a thicker isolation. 
Both can be delivered as single (UNO) and double (DUO) 
pipes, depending on availability. The gravitating difference, 
however, lies in the way the medium pipe is made. 

PUR-foam: FCKW-free, (7(96J& #" &, 
!&. U9&: %9&*polyurethan 
U6"._*=AYK;U'&& 

@)&'."9*(6 HB(# G #7 

K& ! #7d 

R3?_?D>*W/mK 

S3L?*kg/m  

q*4?*n Y96!&H*(&99!d 

F"#&'*"%!6'J# 6 *"U#&'*D2)d R3>?*n 

Tab. 10: Outer jacket characteristics 

@)&*J J&!*U'6.*#)& FibreFlex-Family transport heat through a 
PE-Xa medium pipe which is strengthened through aramid fibres.*
The advantage of this alternative lies in a low heat loss, 
longer durability and a high operating pressure compared 
to the standard type. The FibreFlex PRO J J&*"9!6*%'  C!*"*
) C)&'*.": ."9*#&.J&'"#B'&*" H*"*96 C&'*HB'"# 6 *
#)&'&6U^*@)&*!#" H"'H*#7J& HeatFlex has a normal PE-Xa 
medium pipe and is better for the rest of applications in 
district heating.  

@)&*J J&*!7!#&.!*"'&*  !B9"#&H*, #)*Jolyurethan foam 
hNb5i_*,) ()* !*,)7*#)&*& &'C7*H& ! #7* !*) C)*,) 9&*#)&*
)&"#*96!!*'&."  !*96,^ 

JACKET PIPE 
PN 10,3PN 163UND3PN W 

Jacket pipe 
Material: Polyethylene 96,&'*#) (/ &!! 

hN;SSKi*(6''BC"#&H_ 
!&".9&!!97*extruded 

Function: N'6#&(# 6 *U'6.*.&()" ("9*
 U9B& (&_*)B.H #7*" H*bR^ 

@)&'."9*(6 HB(# G #7 

K& ! #7d 

?_11*W/mK 

4DP*3*41P*kg/m  

>?I*3*>>?*cY Y'7!#"99 #&*.&9#  C*'" C&d 

Tab. 11: Pipe insulation characteristics 

@)&*Q"(/&#* !*."H&*U'6.*"*) C)97*U9&: %9&*N;SSK^*@)&*
.&H B.*J J&* !*!#'6 C97*(6  &(#&H*, #)*#)&*6B#&'*Q"(/&#*
6G&'*#)&*  !B9"# 6 ^*@) !* !*!#'6 C97*'&! !#" #*"C"  !#*
()&. ("9*%6B H!^*8B'#)&'.6'&_*#)&*J J&*!7!#&.! FibreFlex 
" H HeatFlex "'&*#)&*%&!#*U6'*C'6B H*9"7  C^  

Abb. 18: 

DUO HeatFlex Outer jacket and insulation 

10 



  
  

FibreFlex/HeatFlex pipe system 

COILS PIPES 

@) !*(6  &(# 6 *!7!#&.*."/&!*"*9"7  C*, #)6B#*#)&*
(6 ! H&'"# 6 *6U*#)&'."9*&:J" ! 6 *J6!! %9&^*@)&*
%& H"% 9 #7*6U*#)&*J J&*"996,!*U6'*"*J'6%9&.;U'&&*
"HQB!#.& #*6U*#)&*'6B#&*,)& *('6!!  C*!BJJ97*9  &!*  *("!&*
6U*6%!#"(9&!^*@)&*H&9 G&'7*  *(6 9!*BJ*#6*MM?.*& "%9&!*G&'7*
96 C*'6B#&!*, #)6B#*(6  &(# 6 *J6  #!^*86'*"*UB'#)&'*
'&HB(# 6 *  *" *"9'&"H7*96,*)&"#*96!!*9&G&9*6U*#)&*=&"#89&:*
J J&_*,&*6UU&'*"*NSb[*"9#&' "# G&*with thicker isolation. 

Jacket pipe 
outside 
diameter [mm] 

M L MM? 

II? 

2>? 

1?? 

DDI 

>24 

PL 

L41*;*MM? 

LM>*;*M1M 

LP4*;*P?P 

LD2*;*MP? 

IPI*;*ML1 

I?M*;*ML? 

1LL*;*I2P 

2DL*;*III 

4> 

> 

> 

> 

>> 

DL 

2D 

>LD 

>PD 

D?D 

DDI 

For #)& N9B!;  !B9"#&H FibreFlex there is also a N9B!2 
Alternative with an even higher isolating factor. Z  #)&*D" 
Table the purpose of use after the heat- and pressure 
resistance is shown.  

P? 

150 

Tab. 12: Maximum coil length and weight after the jacket pipe 
diameter  

TEMPERATURE RESISTANCE, PRESSURE RESISTANCE AND3DJH?BJ>?3 

V":^*Temp. 
hC9& #& Hi 

incident 
temperature L ?cY*B H*[8>_I M?cY*B H*[8>_I P?cY*B H*[8>_I PIcY*B H*[8>_1 

l bar] 

M_P 

[Years] 

>?? 

[bar] 

L_4 

[Years] 

4I 

[bar] 

L_1 

[Years] 

1D 

[bar] 

L_4 

[Years] 

>4 

lcYm 

4I 

lcYm 

>?? 

>>? 

>DI 

PE-Xa Medium pipe PN6 

8 %'&89&:*N+>? >2_? 

DD_I 

k>?? 

k>?? 

>D_? 

D?_? 

>?? >?_? 

>P_2 

I? 4_? 1? 4I 

8 %'&89&:*N5O*N+>L >?? I? >L_4 I? >>I 

Tab. 12a: Comparison of RK Infra pipe systems; (SF=safety factor) 

Abb. 19: FibreFlex/HeatFlex stored coils 
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Max. length of coils [m] 
Coil diameter 2,8m 
Coil width 1,2m 

Coils weight 
Weight table 
Side 13 and 19 [kg] 



  
  

Technical description FibreFlex 

TECHNICAL DESCRIPTION 

MEDIUM PIPE FIBREFLEX 

This pre-insulated and flexible plastic pipe system with an 
integrated, tightly strengthened polyethylene (PE-Xa) and a 
PUR heat isolation is perfect for local and district heating 
networks with temperature reaching up to 95 cY and an 
operating pressure up to 10 bar. The pipe system is created 
for ground laying. The medium pipe is made from cross-
linked polyethylene PE-Xa (DIN16892). This material, thanks 
to its physical properties, is ideal for thermal and mechanical 
services.  

Thanks to its wall thickness, the FibreFlex pipe is flexible and 
has a very high isolation in comparison to the conventional 
PEX pipe system PN 6. The insulation of the otherwise same 
outer diameter of the entire district heating pipe will be 
improved through the smaller outer diameter of the medium 
pipe. The medium pipe made out of PE-Xa is easy to process 
despite of corrosion- and maximum chemical resistance. 
Simultaneously, this pipe is free from harmful substances and 
is therefore environmentally friendly. 
In order to avoid oxygenation in the system, an organic oxygen 
diffusion barrier (EVOH DIN птнсύ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ƳŜŘƛǳƳ ǇƛǇŜΦ 

The FibreFlex medium pipe is strengthened by a tight braid 
of amide fibres. The use of these fibres enables a higher 
operating pressure without having to enlarge the pipeΩǎ ǿŀƭƭ 
ǘƘƛŎƪƴŜǎǎΦ bŜȄǘ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘ ǇƭŀǎǘƛŎ ǇƛǇŜ ǎȅǎǘŜƳΣ ǘƘŜ 

FibreFlex pipe, which has a median pressure of 10 bar, can be 
transported at a constant temperature from 80ϲC.  

CONSTRUCTION FIBREFLEX 
This drawing illustrates the construction of the FibreFlex*pipe: 

2 
4 
G 
3 
K 
1 
0 

. +PE-Xa+Medium ǇƛǇŜ 

. +Adhesive ƭŀȅŜǊ 

. +Aramid ŦƛōǊŜ ƳŜǎƘ 

>+$,! -C B$ ! ƭŀȅŜǊ ƛƴŎƭΦ ƻȄȅƎŜƴ Řƛũǳǎƛƻƴ ōŀǊǊƛŜǊ 

. +medium ǇƛǇŜ ƻǳǘŜǊ ƧŀŎƪŜǘ 

. +flexible ǇƻƭȅǳǊŜǘƘŀƴ ŦƻŀƳ+ PUR) 

. +Casing 

Data overview 8 %'&89&: Medium pipe 
Material: webbed Polyethylene PE-X, strengthened with amide fibres; base material PE-Xa; DIN 16892 
Net: 
K& ! #7d 

Peroxid (procedure) PE-Xa 
41P*3*42?*kg/m  

Tear strength: D?*cYd*DL*3*1?*+<.. g*P?*cYd*>P*3*D?*+<..  
?_>MI*..<.] 
L??*+<..  
>1?*3*>1L*cY 
?_??M*.. 
E*G&'7*C66H*()&. ("9*(6 ! !#& (7*"U#&'*KZ+*P?MI 
PE-modified, stabilised for heat 
O'C" (*EVOH-yellow, stabilised for heat_*t*?_>?*g/m H 
P?*cY*(constant temp.) >?*bar; #*.":^*4I*cY*h!9 H  Ci 

[J&( "9*#)&'."9*&:J" ! 6 d 
9"!# ( #7;V6HB9d* 
Y'7!#"99 #&*.&9#  C*'" C&d 
[B'U"(&*'6BC) &!!*k: 
Y)"'"(#&' !# (!d 
A6 H  C*"C& #d 
O:7C& *HUUB! 6 *%"'' &' 
E'&"*6U*"JJ9 ("# 6 d 

Tab. 13: Characteristics FibreFlex medium pipe 
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Measurements-FibreFlex 

MEASUREMENTS 

@)&*5]*Z U'"*8 %'&89&:*is available as an*b+O;*6'*KbO;J J&* 
@)&*"G" 9"%9&*J J&*H .& ! 6 !*, #)*#)&*(6''&!J6 H  C*.&"!B'&!*"'&*
9 !#&H*6 *#)&*U6996, C*#"%9&^* 
 

! ! 

H H 

FibreFlex UNO K K 

Notice: When making calculations, keep in mind that two UNO tubes are required. 
Tab. 14: Measurements FibreFlex UNO 

! 

H 

FibreFlex DUO K 

u > until 150 . on the special coil K 2,9 . < A 2,4 . 
Tab. 15: Measurements FibreFlex DUO 
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Heat loss calculations FibreFlex 

HEAT LOSS CALCULATIONS 

HEAT LOSS CALCULATIONS 

@)&*)&"#*96!!*6U*"*FibreFlex b+O;*6'*KbO;J J&* !*("9(B9"#&H*
6 *#)&*%"! !*6U*#)&*U6996,  C*'&aB '&.& #!d 
 
Calculation ōŀǎƛŎǎ Heat ƭƻǎǎ ƛƴ ǇǊŀŎǘƛŎŜ 

Laying ƳŜǘƘƻŘ CƛōǊŜCƭŜȄ ¦bh 4cC+?n?@ ƭŀȅŜŘ U+V+P+WX '+X ] +[W/m] 
pro + route ƳŜǘŜǊǎ 9 @ 

P+=+ST-C B)-%/5 ,5<&.=+izient+[W/mK] 

X9+V+($!!# -+9 !-$ N<! CJ - !)-+W\"Y 

X@+V+($!!# -+@-B- $%/! CJ - !)-+W\"Y 

] +̂V+].-# )* 

Laying ƳŜǘƘƻŘ CƛōǊŜCƭŜȄ 5¦h 2cC+J$J ƭŀȅŜŘ 
pro + ǘǊŀŎƪ ƳŜǘŜǊǎ 

a= 0,10c +m Pipe ŘƛǎǘŀƴŎŜ: 

".D - ƘŜƛƎƘǘb H= 0,80c +m 

:.$# ǘŜƳǇŜǊŀǘǳǊŜb TEV 10c +\" Q +̂V+Q_%&# )* 

".,B)%!$D$!L ƻŦ ǘƘŜ ǎƻƛƭ 

".,B)%!$D$!L ƻŦ ǘƘŜ t¦w ŦƻŀƳ 

".,B)%!$D$!L ƻŦ ǘƘŜ t9· ǇƛǇŜ 

".,B)%!$D$!L ƻŦ ǘƘŜ t9 ƧŀŎƪŜǘ 

EV 1,0+ cW/mK 

PU= 0,0210c +W/mK 

PEXa= 0,38c +W/mK 

PE= 0,33c +W/mK 

Tab. 16: 
Calculation basics for heat loss calculations FibreFlex 

" s 0,1 . 

T  

w 

T  w 

Abb. 20: Pipe trench UNO-pipe Abb. 21: Pipe trench DUO-pipe 

EXAMPLE3HEAT LOSS CALCULATION FibreFlex 75/142 

Flow temperature P?*cY 
L?*cY 
M?*cY 

5&#B' *#&.J&'"#B'& 
Middle operational temperature 
Heat loss from the table 
Heat loss from one route meter 

>?_1L*W/m 
>?_1L*W/m u*D*s*D?_MD*W/m 

@)&*G"9B&*(" *%&*#"/& *H '&(#97*U'6.*#)&*#"%9&*U6'*KbO*("%9&!^ 
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Heat loss data FibreFlex 

HEAT LOSS DATA 
A"!&H*6 *#)&*("9(B9"# 6 *!()&.&!*#)&*)&"#*96!!*'&!B9#!*6U*#)&*8 %'&89&:*pipe 
b+O*B H*KbO*(" *%&*!&& *6 *#)&*U6996,  C*#"%9&d 
 

FibreFlex UNO 

Bear in mind: In order to obtain the heat loss of a route meter, the value [W/m] must be multiplied by a factor of 2 for UNO pipes! 
Tab. 17: Heat loss FibreFlex UNO 

FibreFlex DUO 

Tab. 18: Heat loss FibreFLEX DUO 

3 . 



  
  

Temperature and pressure limits FibreFlex 

TEMPERATURE, PRESSURE, SERVICE LIFE 

TEMPERATURE AND3PRESSURE LIMITS 

K&J& H  C*6 *"*(6 !#" #*6J&'"#  C*#&.J&'"#B'&*" H*6J&'"#  C*# .&_*#)&*G"9B&!* *#)&*U6996,  C*#"%9&*"'&*G"9 H*U6'*
#)&*5]*Z U'"*8 %'&89&:*J J&^ 

@)&*J&'. !! %9&*6J&'"#  C*J'&!!B'&!*B H&'*#)&*'&!J&(# G&*6J&'"#  C*#&.J&'"#B'&!*(" *%&*!&& *U'6.*#)&*U6996,  C*
#"%9&*"'&*%"!&H*6 *#)&*!"U&#7*U"(#6'*"((6'H  C*#6*Z[O*>IPMI;D 

Tab. 19: according to OFI ZG*200-2 technical specifications have to meet the safety factor 1,5 for design temperatures, 1,3 for maximum 
service temperatures and > for incidents hx>>?cYi 
The minimum requirements for long-term behaviour according to the specifications of DIN 16892 have been met. 
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Operational duration FibreFlex 

OPERATIONAL LIFETIME with the MinerΩs rule RK Infra FibreFlex 
5B   C*)&"#  C* &#,6'/!*"'&*B!&H*6G&'*#)&*7&"'*, #)*H UU&'& #*U96,*" H*'&#B' *#&.J&'"#B'&!*@*#6*@>*#6*@   
@)&*C G& *6J&'"# 6 "9*HB'"# 6 *hKi*6U*FibreFlex pipes can*%&*("9(B9"#&H*#)'6BC)*#)&*V  &'Ωǎ ǊǳƭŜ*Z[O*>1ML?^ 

OPERATIONAL DURATION CALCULATION 

D + 
+ 
+ 

Betriebsdauer+in +Jahren+beim+Betrieb+ + 

mit +wechselnden+Temperaturen+ + 

zwischen+T1 +N$<+X, 
I +bis +D + + Betriebsdauer+in +Jahren+beim+ + 2 , 

+ 
+ 

Betrieb+mit +konstanter+ + 

X CJ - !)-+X1 +N$<+X, 
i +bis +i + 
+ 

Anteilige+jT/-#$%/+Betriebsstunden+bei + + 

Betrieb+mit +Mediumtemperatur+T1 +bis+T, 
2 , 

EXAMPLE FOR CALCULATING 
HEAT LOSS Temperature  {ŜǊǾƛŎŜ ƘƻǳǊǎ Operational time FH%'88C%'G 

@> s*L?*yY z> s*?*{) K> s*>??*7&"'!*h>2_?*bar) 
The basis is a typical temperature in heating networks 
over a year with flexible operation: 

@
D 
s*LI*yY z

D 
s*?*{) K

D 
s*>??*7&"'!*h>1_?*bar) 

@1 s*M?*yY z1 s*1IDP*{) K1 s*>??*7&"'!*h>D_?*bar) 
Main pipeline seasonally 
Return pipeline 

70 yY ; 90 yY 
50 yY ; 55 yY 
4 %"' 

@2 s*MI*yY z2 s*P2?*{) K2 s*MI*7&"'!*h>>_?*bar) 
@
I 
s*P?*yY z

I 
s*1MD?*{) K

I 
s*I?*7&"'!*h>?_?*bar) 

Operational pressure @
L 
s*PI*yY z

L 
s*I?2*{) K

L 
s*1?*7&"'!*h4_?*bar) 

> year 365 days s 8760*{h 
@M s*4?*yY zM s*>LP*{) KM s*D?*7&"'!*h4_?*bar) 

@P s*4I*yY zP s*?*{) KP s*>?*7&"'!*hP_4*bar) 

Service life (D) calculated according to ISO 13760 based 
on the values according to OFI ZG 200-2: 60 years 

17 



  
  

Technical description FibreFlex PRO 

TECHNICAL DESCRIPTION 

MEDIUM PIPE3FIBREFLEX3PRO 

The pre-insulated and flexible pipe system with a medium pipe made out of and strengthened by cross-linked fibres of 
polyethylene (PE-Xa) as well as a PUR heat isolation is perfect for deployment in district heating networks with temperatures 
reaching up to 115ϲC and an operating pressure from 10 to 16 bar. FibreFlex PRO combines the advantages of a flexible pipe 
system with service characteristics of KMR steel pipe system, which makes it a very innovative and affordable alternative. 
The pipe system is created for ground laying. The medium pipe consists of cross-linked polyethylene PE-Xa (DIN16892). This 
material is ideal for thermal and physical services, thanks to its physical properties. The FiberFlex PRO medium pipe is 
strengthened with tightly bound aramid fibres. The deployment of these fibres allows for a higher operating pressure 
without needing to enlarge the pipeΨǎ wall thickness. Next to the standard option FibreFlex Pro PN 10, we also offer the 
FibreFlex PRO PN 16, which has an even stronger aramid fibre braid. Contrastingly to the standard plastic pipe system, it is possible to 
transport the FibreFlex PRO PN 10 pipe at its constant temperature from 95ϲC, keeping in mind that the median of operating pressure 
of the pipe is 10 bars. The same is also possible with the FibreFlexPRO PN 16, however at 16 bars instead of 10. The higher maximum 
temperature of*115 cY or the constant temperature of 95 cY is achieved through using high-temperature adhesives in the 
adhesion layers, contrary to the conventional PEX pipe systems. Otherwise, the FibreFlex PRO has the same properties as 
the FibreFlex*(look at p. 12). 

CONSTRUCTION FIBREFLEX3PRO 
This ŘǊŀǿƛƴƎ ǎƘƻǿǎ ǘƘŜ +FibreFlex+PRO+pipe ǘȅǇŜ: 

> 
D 
1 
2 

 ̂PE-Xa*medium pipe 
 ̂Temperature-resistant adhesive layer 
 ̂High temperature aramid fibre mesh 
 ̂Temperature-resistant adhesive layer 

incl. Oxygen diffusion barrier 
5. Medium pipe outer layer 
6. Flexible polyurethan foam (PUR) 
7. Casing 

Data overview: FibreFlex PRO medium pipe 
Material: 
Cross-linking: 

webbed polyethylene PE-X, strengthened with aramid fibres; basic material PE-Xa; DIN 16892 
Peroxid (Engelverfahren) PE-Xa 

K& ! #7d 41P*3*42?*kg/m  

Tear strength: D?*cYd*DL*3*1?*+<.. g*P?*cYd*>P*3*D?*+<..  
?_>MI*..<.] 
L??*+<..  
>1?*3*>1L*cY 
?_??M*.. 
R&'7*C66H*()&. ("9*'&! !#" (&*"U#&'*KZ+*P?MI 
PE-modified, stabilised for heat and highly heat resistant 
O'C" (*EVOH-yellow, !#"% 9 !&H*U6'*)&"#_*t*?_>?*g/m H 
4I*cY*(constant temp.) >?<>L*bar; #*.":^*>>I*cY*h!9 H  Ci 

[J&( "9*)&"#*&:J" ! 6  
9"!# ( #7*.6HB9& 
Y'7!#"99 #&*.&9#  C*'" C&d 
[B'U"(&*'6BC) &!!*k: 
N'6J&'# &!d 
A6 H  C*"C& #d 
Oxygen diffusion barrier 
K&J967.& #*"'&"d 

Tab. 20: Properties FibreFlex PRO medium pipe 
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Technical description FibreFlex PRO 

MEASUREMENTS 
@)&*5]*Z U'"*FibreFlex N5O*!*"G" 9"%9&*"!*"*b+O;*6'*KbO;J J&^ 
@)&*"G" 9"%9&*J J&*H .& ! 6 !*, #)*(6''&!J6 H  C*.&"!B'&.& #!*"'&*
9 !#&H*6 *#)&*U6996,  C*#"%9&^ 

! ! 

H H 

FibreFlex PRO UNOu K K 

Beware: When making calculations, make sure to consider that two DUO pipes are needed. 

u  Also available as FibreFlex PRO PN16 on customer request corresponding with delivery!  
Up to 150m u***> 

Tab. 21: Measurements FibreFlex PRO UNO ! 

H 

FibreFlex PRO @>?u K 

u Also available as FibreFlex PRO PN16 on customer request corresponding with delivery! Up to 150m of  
Special ring bundle D 2,9 . < A 2,4 . u > 

u With an outer jacket of 22t, the coil is wound to a width of 2,40m as standard. 
With all other dimensions, the standard width is 1,20m. 
Tab. 22: Measurement FibreFlex PRO DUO 

19 



  
  

Heat loss calculations FibreFlex PRO 

HEAT LOSS CALCULATIONS 

HEAT LOSS CALCULATIONS 

@)&*)&"#*96!!*6U*"*FibreFlex PRO b+O*6'*KbO*pipe is calculated 
based on the following requirements: 

Calculation ōŀǎƛŎǎ Heat ƭƻǎǎ ƛƴ ƻǇŜǊŀǘƛƻƴ 

Verlegeart+FibreFlex+PRO+P`ab 4cC+Q./-+-BD -# 5!+ U+V+P+WX '+X ] +[W/m] 
pro +Trassenmeter 9 @ 

P+=+ST-C B)-%/5 ,5<&.=+izient+[W/mK] 

X9+V+($!!# -+9 !-$ N<! CJ - !)-+W\"Y 

X@+V+($!!# -+@-B- $%/! CJ - !)-+W\"Y 

] +̂V+].-# )* 

Verlegeart FibreFlex+PRO+IPab 2cC+Q./-+-BD -# 5!+ 
pro +Trassenmeter 

a= 0,10c +m Rohrabstand: 

eN -B %&),5</f/ b H= 0,80c +m 

@-B- $%/! CJ - !)-b TEV 10c +\" Q +̂V+Q_%&# )* 

^ $!*T/$5& $!+B <+9.B ,<b 

^ $!*T/$5& $!+B <+?PQ':%/ )C <b 

^ $!*T/$5& $!+B <+?@A'Q./- <b 

^ $!*T/$5& $!+B <+?@'( ,! #<b 

EV 1,0+ cW/mK 

PU= 0,0210c +W/mK 

PEXa= 0,38c +W/mK 

PE= 0,33c +W/mK 

Tab. 23: heat loss calculations basics for FibreFlex PRO 

" s 0,1 . 

T  

w 

T  w 

Abb. 22: pipe trench UNO pipe Abb. 23: Pipe trench DUO pipe 

EXAMPLE FOR CALCULATING HEAT LOSS 

Flow temperature 80 cY 
60 cY 
70 cY 

Return temperature 
Mid service temperature 
Heat loss from the table 
Heat loss from a route meter 

10,36 W/m 
10,36 W/m u D s 20,72 W/m 

The value can be directly taken from the table for DUO cables. 

20 



  
  

Heat ƭƻǎǎ Řŀǘŀ FibreFlex+PRO 

HEAT LOSS DATA 
@)&*("9(B9"# 6 *!()&.&*'&!B9#!*U6'*)&"#*96!!*6U*#)&*8 %'&89&:*N5O*pipe*b+O*" H*
KbO*(" *%&*!&& *6 *#)&*U6996,  C*#"%9&!d 

FibreFlex PRO UNO 

Note: in order to obtain the heat loss rate of a one meter pipe, the value (W/m) has to be multiplied by a factor of 2 for UNO pipes. 
Tab. 24: Heat loss FibreFlexPRO UNO 

FibreFlex PRO DUO 

Tab. 25: Heat loss FibreFlexPRO DUO 
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Temperatur- und-Druckbegrenzung FibreFlex PRO 

TEMPERATURE, PRESSURE, SERVICE LIFE 

TEMPERATURE UND3PRESSURE LIMIT 
@)&*G"9B&!*  *#)&*#"%9&*"'&*H&J& H& #*6 *#)&*(6 !#" #*6J&'"#  C*#&.J&'"#B'&*" H*6J&'"#  C*# .&*6U*#)&*RK Infra 
FibreFlex PRO. 
@)&*J&'. !! %9&*6J&'"#  C*J'&!!B'&!*B H&'*#)&*'&!J&(# G&*6J&'"#  C*#&.J&'"#B'&!*(" *%&*!&& *U'6.*#)&*U6996,  C*
#"%9&^*@)&!&*'&!B9#!*"'&*%"!&H*6 *#)&*!"U&#7*U"(#6'*"((6'H  C*#6*Z[O*>IPMI;D^ 

Tab. 26: Temperature and pressure limit FibreFlex PRO PN 10 

Tab. 27: Temperature and pressure limit FibreFlex PRO PN 16 

  



  
  

Service ƭƛŦŜ +FibreFlex+PRO 

E((6'H  C*#6 O8Z ZG D??;D_*#)&*#&() ("9*!J&( U ("# 6 *
.B!#*.&&#*#)&*!"U&#7*U"(#6'*>_I*U6'*H&! C *#&.J&'"#B'&!_*
>_1*U6'*.": .B.*!&'G (&*#&.J&'"#B'&!*" H*>*U6'*  ( H& #!*
hx>DIϲYid 

@)&*.  .B.*'&aB '&.& #!*U6'*96 C;#&'.*%&)"G 6B'*
"((6'H  C*#6*#)&*!J&( U ("# 6 !*6U*KZ+*>LP4D*"'&*.&#^ 
 

OPERATIONAL LIFETIME with the MinerΩs rule for  RK Infra FibreFlex PRO 

Running heating networks are operated with different flow and return temperatures T1 to Tn throughout 
the year. The resulting service life (D) of FibreFlex PRO pipes can be calculated according to Miner's rule 

ISO 13760. 

  

EXAMPLE FOR SERVICE LIFE 
CALCULATIONS 

SERVICE LIFE CALCULATIONS 

@)&*%"! !* !*"*#7J ("9*#&.J&'"#B'&*(699&(# G&*  *)&"#  C*
 &#,6'/!*6G&'*"*7&"'*, #)*U9&: %9&*6J&'"# 6 ^ 

Main pipeline seasonally 
Return pipeline 

P?*yY*;*4I*yY 
I?*yY*;*II*yY 
4<>I*bar 

D + 
+ 
+ 

Betriebsdauer+in +Jahren+beim+Betrieb+ + 

mit +wechselnden+Temperaturen+ + 

zwischen+T1 +N$<+X, 
OJ&'"#  C*J'&!!B'& 

> 7&"' 1LI*days s*PML?*{) I +bis +D + + Betriebsdauer+in +Jahren+beim+ + 2 , 

+ 
+ 

Betrieb+mit +konstanter+ + 

X CJ - !)-+X1 +N$<+X, 
Anteilige+jT/-#$%/+Betriebsstunden+bei + + 
Betrieb+mit +Mediumtemperatur+T1 +bis+T

, 

{ŜǊǾƛŎŜ ƭƛŦŜ (Druck PN 10/ 
PN16) 

i +bis +i + Temperature {ŜǊǾƛŎŜ ƘƻǳǊǎ 2 , 

+ 
@> s*L?*yY 
@D s*LI*yY 
@1 s*M?*yY 
@2 s*MI*yY 
@I s*P?*yY 
@L s*PI*yY 
@M s*4?*yY 
@P s*4I*yY 

z> s*?*{) 
zD s*?*{) 

K> s*>??*7&"'!*h>2_4*bar/22,5 bar) 
KD s*>??*7&"'!*h>2_?*bar/22,0 bar) 
K1 s*>??*7&"'!*h>1_D*bar/21,0 bar) 
K2 s*>??*7&"'!*h>D_>*bar/19,5 bar) 
KI s*MI*7&"'!*h>>_?*bar/18,0 bar) 
KL s*I?*7&"'!*h>?_L*bar/16,9 bar) 
KM s*1?*7&"'!*h>?_1*bar/16,4 bar) 
KP s*D?*7&"'!*h4_P*bar <>I_M*bar) 

z1 s*?*{) 

z2 s*?*{) 

zI s*1PLP*{) 
zL s*1MD?*{) 
zM s*>??2*{) 
zP s*>LP*{) 

Service life (D) is calculated according to ISO 13760 
based on the values from OFI ZG 200-2: 52.2 years. 

  



  
  

Technical description HeatFlex 

TECHNICAL DESCRIPTION 

MEDIUM PIPE3PN W 
The pre-insulated and flexible pipe system with a medium 
pipe is made from and strengthened by cross-linked fibres 
of polyethylene (PE-Xa) as well as a PUR heat isolation is 
perfect for deployment in district heating networks with 
temperatures reaching up to 95ϲC and an operating 
pressure up to 6 bar. The pipe system is created for 
ground laying. The medium pipe consists of cross-linked 
polyethylene PE-Xa (DIN16892). With this standard plastic 
piping system, the pipe can be transported at a constant 
temperature of 80ϲC and an operating pressure of 6 bar. 

The PE-Xa medium pipe is easy to process despite its 
higher chemical and corrosion resistance. At the same 
time, it is free from harmful substances which also makes it 
environmentally friendly. To prevent the oxygen from 
entering the system, an organic oxygen diffusion barrier 
(EVOH KZ+ 2MDLi*!*JB#*6 *#)&*.&H B.*J J&^ 

CONSTRUCTION HEATFLEX 
@) !*H'",  C*!)6,!*#)&*(6 !#'B(# 6 *6U*#)&*HeatFlex J J&d 

2 
4 
G 
3 

. +PE-Xa+medium ǇƛǇŜ 

. +oxygen ŘƛŦŦǳǎƛƻƴ ōŀǊǊƛŜǊ 

. +flexible ǇƻƭȅǳǊŜǘƘŀƴŜ ŦƻŀƳ όt¦wύ 

. +Casing 

Data overview: HeatFlex medium pipe 
Material: 
Cross-linking: 
K& ! #7d 

Cross-linked Polyethylene PE-X, %"! (*."#&' "9*N;=K_*KZ+*>LP4D<>LP41 
Peroxide (Engelverfahren) PE-Xa 
41P*3*42?*kg/m  

Tear strength: D?*cYd*DL*3*1?*+<.. _*P?*cYd*>P*3*D?*+<..  
?_>MI*..<.] 
L??*+<..  
>1?*3*>1L*cY 
?_??M*.. 
R&'7*C66H*()&. ("9*'&! !#" (&*"U#&'*KZ+*P?MI 
PE-modified, stabilised for heat 
O'C" (*EVOH-barrier red !#"% 9 !&H*U6'*)&"#_*t*?_>?*g/m H 
P?*cY*(constant temp.) L*bar, #*.":^*4I*cY*h!9 H  Ci 

Tab. 28: properties HeatFlex medium pipe 

24 

[J&( "9*)&"#*&:J" ! 6  
9"!# ( #7*.6HB9& 
Y'7!#"99 #&*.&9#  C*'" C&d 
[B'U"(&*'6BC) &!!*k: 
¡B"9 # &!d 
A6 H  C*"C& #d 
Oxygen diffusion barrier 
K&J967.& #*"'&"d 



  
  

Measurements-HeatFlex 

MEASUREMENTS 

@)&*5]*Z U'"*HeatFlex !*"G" 9"%9&*"!*"*b+O;*6'*KbO;J J&^ 
@)&*"G" 9"%9&*J J&*H .& ! 6 !*, #)*(6''&!J6 H  C*.&"!B'&.& #!*"'&*
9 !#&H*6 *#)&*U6996,  C*#"%9&^ 

! ! 

H H 

HeatFlex5UNO K K 

Type DN inches 
l|m 

Inside pipe PEX 
H : ! 

outer jacket 
K max. 

Min. 
Bending radius 
[m]  

Volume 
Inside pipe 
[l/m]  

weight 
[kg /m]  

max. Delivery length 
Maxi-Ring 
[m]  l mm] [mm] 

D 
D 
D 
1 
1 
1 
2 
2 
2 
I 
I 
L 
L 
M 
M 
4 
4 
> 
> 
> 
> 
> 
> 
> 

5/76 20 
20 
20 
25 
25 
25 
32 
32 
32 
40 
40 
50 
50 
65 
65 
80 

3/4 
3/4 
3/4 
> 
> 
> 
> 1/4 
> 1/4 
> 1/4 
> 1/2 
> 1/2 
D 
D 

25 : 2,3 
25 : 2,3 
25 : 2,3 
32 : 2,9 
32 : 2,9 
32 : 2,9 
40 : 3,7 
40 : 3,7 
40 : 3,7 
50 : 4,6 
50 : 4,6 
63 : 5,8 
63 : 5,8 
75 : 6,8 
75 : 6,8 
90 : 8,2 
90 : 8,2 
110 : 10,0 
110 : 10,0 
110 : 10,0 
125 : 11,4 
125 : 11,4 
140 : 12,7 
160 : 14,6 

79 
94 
114 
79 
94 
114 
94 
114 
129 
114 
129 
129 
145 
145 
165 
165 
185 
165 
185 
205 
185 
205 
205 
250 

0,7 
0,9 
0,9 
0,7 
0,9 
0,9 
0,9 
0,9 
1,0 
0,9 
1,0 
1,0 
1,1 
1,1 
1,2 
1,2 
1,3 
1,2 
1,3 
1,4 
1,3 
1,4 
1,4 
; 

0,32 
0,32 
0,32 
0,53 
0,53 
0,53 
0,83 
0,83 
0,83 
1,30 
1,30 
2,07 
2,07 
2,96 
2,96 
4,25 
4,25 
6,36 
6,36 
6,36 
8,20 
8,20 
10,31 
13,43 

0,90 
1,22 
1,68 
1,00 
1,30 
1,76 
1,39 
1,80 
2,17 
1,97 
2,32 
2,60 
3,00 
3,39 
3,85 
4,56 
4,90 
5,10 
5,69 
6,94 
6,37 
6,93 
7,60 
11,31 

770 
550 
410 
770 
550 
410 
550 
410 
300 
410 
300 
300 
225 
225 
149 
149 

86 
149 

86 
80 
86 
80 
80 
12 

5/91 PLUS 
5/111 PLUS  
2/76 
2/91 PLUS 
2/111 PLUS  
0/91 
0/111 PLUS 
0/126 PLUS  
0/111 
0/126 PLUS 
3/126 
3/142 PLUS 
5/142 
5/162 PLUS 
0/162 
0/182 PLUS 
10/162 
10/182 PLUS 
10/202 PLUS  
25/182 

D 1/2 
D 1/2 
1 
1 
2 
2 
2 
I 
I 
I 
L 

80 
100 
100 
100 
125 
125 
125 
150 

25/202 PLUS 
40/202 
60/250 

Note: when calculating, bear in mind that you need two UNO pipes. 
Tab. 29: Measurements HeatFlex UNO 

! 

H 

HeatFlex DUO K 

Type DN inches 
l|m 

Inside pipe PEX  Minimum 
Bending radius 
[m]  

Volume weight 
H : ! Inside pipe [kg /m]  
l mm] [l/m]  

D 
D 
1 
1 
2 
2 
I 
I 
L 
L 
M 

5+25/91 
5+25/111 PLUS 
2+32/111 
2+32/126 PLUS 
0+40/126 
0+40/142 PLUS 
0+50/162 
0+50/182 PLUS 
3+63/182 
3+63/202 PLUS 
5+75/202 

20 x 20 
20 x 20 
25 x 25 
25 x 25 
32 x 32 
32 x 32 
40 x 40 
40 x 40 
50 x 50 
50 x 50 
65 x 65 

D : 3/4 
D : 3/4 
D : > 

D : 25 : 2,3 
D : 25 : 2,3 
D : 32 : 2,9 
D : 32 : 2,9 
D : 40 : 3,7 
D : 40 : 3,7 
D : 50 : 4,6 
D : 50 : 4,6 
D : 63 : 5,8 
D : 63 : 5,8 
D : 75 : 6,8 

94 0,9 
0,9 
0,9 
1,0 
1,0 
1,1 
1,2 
1,3 
1,3 
1,4 
1,4 

D : 0,32 
D : 0,32 
D : 0,53 
D : 0,53 
D : 0,83 
D : 0,83 
D : 1,30 
D : 1,30 
D : 2,07 
D : 2,07 
D : 2,96 

1,34 
1,73 
1,87 
2,23 
2,48 
2,85 
3,96 
4,31 
5,28 
5,44 
6,27 

550 
410 
410 
300 
300 
225 
149 

86 

114 
114 
129 
129 
145 
165 
185 
185 
205 
205 

D : > 
D : > 1/4 
D : > 1/4 
D : > 1/2 
D : > 1/2 
D : D 
D : D 
D : D 1/2 

86 
80 
80 

Tab. 30: Measurements HeatFlex DUO 

 . 

max. Delivery length 
Maxi-Ring 
[m]  

outer jacket 
K max. 
[mm] 



  
  

Heat loss calculations HeatFlex 

HEAT LOSS CALCULATIONS 

HEAT LOSS CALCULATIONS 

@)&*("9(B9"# 6 *!()&.&*'&!B9#!*U6'*)&"#*96!!*6U*#)&*=&"#89&:*
pipe*b+O*" H*KbO*(" *%&*!&& *6 *#)&*U6996,  C*#"%9&!d 

Calculation ōŀǎƛŎǎ Heat ƭƻǎǎ ƛƴ ƻǇŜǊŀǘƛƻƴ 

Verlegeart+HeatFlex+P`ab 4+C+Q./-+-BD -# 5!+ U+V+P+WX '+X ] +[W/m] 
pro +Trassenmeter 9 @ 

P+=+ST-C B)-%/5 ,5<&.=+izient+[W/mK] 

X9+V+($!!# -+9 !-$ N<! CJ - !)-+W\"Y 

X@+V+($!!# -+@-B- $%/! CJ - !)-+W\"Y 

] +̂V+].-# )* 

Verlegeart+HeatFlex+IPab 2cC+Q./-+-BD -# 5!+ 
pro +Trassenmeter 

a= 0,10+ cm Rohrabstand: 

eN -B %&),5</f/ b H= 0,80c +m 

@-B- $%/! CJ - !)-b TEV 10c +\" Q +̂V+Q_%&# )* 

^ $!*T/$5& $!+B <+9.B ,<b 

^ $!*T/$5& $!+B <+?PQ':%/ )C <b 

^ $!*T/$5& $!+B <+?@A'Q./- <b 

^ $!*T/$5& $!+B <+?@'( ,! #<b 

EV 1,0+ cW/mK 

PU= 0,0210+ cW/mK 

PEXa= 0,38+ cW/mK 

PE= 0,33c +W/mK 

Tab. 31: Heat loss calculations for HeatFlex 

" s 0,1 . 

T  

w 

T  w 

Abb. 24: pipe trench UNO-Rohr Abb. 25: pipe trench DUO-Rohr 

EXAMPLE FOR CALCULATING HEAT LOSS3HeatFlex 75/142 

Flow temperature 80 cY 
60 cY 
70 cY 

Return temperature 
Mid operation temperature 
Heat loss from the table 
Heat loss from one route meter 

11,42 W/m 
11,42 W/m u D s 22,84 W/m 

The value can be directly taken from the table for DUO pipes. 
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Heat loss data HeatFlex 

HEAT LOSS DATA 
HeatFlex 

@)&*("9(B9"# 6 *!()&.&*'&!B9#!*U6'*)&"#*96!!*6U*#)&*=&"#89&:*b+O*" H*KbO*
J J&!*(" *%&*!&& *6 *#)&*U6996,  C*#"%9&!d 

HeatFlex5UNO 
ST-C D -#)<!+Q +[W/m] +*_-+ein +Einfachrohr+pro +Rohrmeter 

mittlere Betriebstemperatur @
A 
lcYm b;R"9B& b+O*N+*L 

5/76 
l W/mK] 2 ?*cY I?*cY L?*cY M?*cY 

D 
D 
D 
1 
1 
1 
2 
2 
2 
I 
I 
L 
L 
M 
M 
4 
4 
> 
> 
> 
> 
> 
> 

0,114 
0,099 
0,087 
0,144 
0,121 
0,103 
0,151 
0,123 
0,111 
0,155 
0,136 
0,176 
0,153 
0,191 
0,161 
0,205 
0,174 
0,295 
0,235 
0,199 
0,302 
0,245 
0,308 

3,43 
2,97 
2,59 
4,33 
3,63 
3,07 
4,53 
3,70 
3,32 
4,64 
4,07 
5,29 
4,59 
5,71 
4,82 
6,15 
5,22 
8,85 
7,04 
5,97 
9,05 
7,35 
9,24 

4,57 
3,96 
3,45 
5,77 
4,83 
4,10 
6,03 
4,93 
4,43 
6,19 
5,42 
7,05 
6,12 
7,61 
6,43 
8,20 
6,96 

11,80 
9,39 
7,96 
12,06 
9,80 
12,33 

5,71 
4,95 
4,32 
7,21 
6,04 
5,12 
7,54 
6,16 
5,54 
7,74 
6,77 
8,81 
7,64 
9,52 
8,03 

10,25 
8,70 

14,75 
11,74 
9,94 
15,08 
12,25 
15,41 

6,85 
5,94 
5,18 
8,65 
7,25 
6,15 
9,05 
7,40 
6,64 
9,29 
8,13 

10,57 
9,17 

11,42 
9,64 

12,31 
10,44 
17,69 
14,08 
11,93 
18,10 
14,70 
18,49 

5/91 PLUS 
5/111 PLUS  
2/76 
2/91 PLUS 
2/111 PLUS  
0/91 
0/111 PLUS 
0/126 PLUS  
0/111 
0/126 PLUS 
3/126 
3/142 PLUS 
5/142 
5/162 PLUS 
0/162 
0/182 PLUS 
10/162 
10/182 PLUS 
10/202 PLUS  
25/182 
25/202 PLUS 
40/202 

Note: in order to obtain the heat loss rate of a one-meter pipe, the value (W/m) has to be multiplied by a factor of 2 for UNO pipes. 
Tab. 32: Heat loss HeatFlex UNO 

HeatFlex DUO+ 
Heat ƭƻǎǎ+Q +[W/m] +*_-+ein +Doppelrohr+pro +Trassenmeter 

mittlere Betriebstemperatur @
A 
lcYm b;R"9B& KbO*N+*L 

5+25/91 
5+25/111 PLUS 
2+32/111 
2+32/126 PLUS 
0+40/126 
0+40/142 PLUS 
0+50/162 

l W/mK] 2 ?*cY I?*cY L?*cY M?*cY 
D 
D 
1 
1 
2 
2 
I 
I 
L 
L 
M 

0,180 
0,139 
0,184 
0,156 
0,210 
0,174 
0,196 
0,167 
0,238 
0,196 
?_DM1 

5,39 
4,17 
5,51 
4,68 
6,31 
5,21 
5,87 
5,00 
7,15 
5,89 
P_>4 

7,18 
5,56 
7,35 
6,24 
8,42 
6,95 
7,83 
6,67 
9,54 
7,85 
>?_4D 

8,98 
6,95 
9,18 
7,80 
10,52 
8,68 
9,79 
8,34 
11,92 
9,81 
>1_LI 

10,77 
8,34 
11,02 
9,36 
12,62 
10,42 
11,74 
10,01 
14,31 
11,77 
>L_1M 

0+50/182 PLUS 
3+63/182 
3+63/202 PLUS 
IxMI<D?D 

Tab. 33: Heat loss HeatFlex DUO 
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Temperature and pressure limit HeatFlex 

TEMPERATURE, PRESSURE, SERVICE LIFE 

TEMPERATURE AMD PRESSURE LIMIT 
@)&*G"9B&!*  *#)&*#"%9&*"'&*H&J& H& #*6 *#)&*(6 !#" #*6J&'"#  C*#&.J&'"#B'&*" H*6J&'"#  C*# .&*6U*#)&*RK Infra 
HeatFlex. 
 
@)&*J&'. !! %9&*6J&'"#  C*J'&!!B'&!*B H&'*#)&*'&!J&(# G&*6J&'"#  C*#&.J&'"#B'&!*(" *%&*!&& *U'6.*#)&*
U6996,  C*#"%9&^*@)&!&*'&!B9#!*"'&*%"!&H*6 *#)&*!"U&#7*U"(#6'*"((6'H  C*#6*Z[O*>IPMI;D^ 

Pressure ƭƛƳƛǘ ŀǘ ǎŜǊǾƛŎŜ ƭƛŦŜ ŦƻǊ tbс 

[&'G (&; ["U&#7*U"(#6' > 7&"' >?*7&"'! >I*7&"'! D?*7&"'! DI*7&"'! 1?*7&"'! I?*7&"'! >??*7&"'! temperature  

1,5 2 

I 

L 

L 

M 

M 

P 

P 

4 

4 

? cY 

? cY 

? cY 

I cY 

? cY 

I cY 

? cY 

I cY 

? cY 

I cY 

10,5 bar 

9,3 bar 

8,4 bar 

7,9 bar 

7,5 bar 

7,1 bar 

6,7 bar 

6,9 bar 

7,0 bar 

8,6 bar 

10,2 bar 

9,1 bar 

8,1 bar 

7,7 bar 

7,3 bar 

6,9 bar 

6,5 bar 

6,7 bar 

6,1 bar 

6,0 bar 

10,2 bar 

9,0 bar 

8,1 bar 

7,6 bar 

7,2 bar 

6,8 bar 

6,5 bar 

6,6 bar 

10,1 bar 

9,0 bar 

8,0 bar 

7,6 bar 

7,2 bar 

6,8 bar 

6,5 bar 

6,9 bar 

10,1 bar 

9,0 bar 

8,0 bar 

7,6 bar 

7,2 bar 

6,8 bar 

6,4 bar 

10,1 bar 

9,0 bar 

8,0 bar 

7,6 bar 

7,2 bar 

6,8 bar 

6,3 bar 

10,0 bar 

8,9 bar 

8,0 bar 

7,5 bar 

7,1 bar 

6,7 bar 

9,8 bar 

8,7 bar 

7,8 bar 

7,3 bar 

1,5 

1,5 

1,5 

1,5 

1,5 

1,5 

1,3 

1,3 

1,0 

Tab. 34: Temperature and pressure limit HeatFlex after ISO 15875-2 

@)&*.  .B.*'&aB '&.& #!*U6'*96 C;#&'.*%&)"G 6B'*"((6'H  C*#6*#)&*!J&( U ("# 6 !*6U*KZ+*>LP4D<>LP41*"'&*.&#^ 
Z *"HH # 6 _*#)&'&* !*!# 99*#)&*J6!! % 9 #7*6U*B!  C*#)&*J'&!!B'&*9 . #"# 6 *#"%9&*"((6'H  C*#6*KZ+*>LP41*, #)*"*!"U&#7*
U"(#6'*6U*>^DI^ 

A&#' &%!; 
temperatur Sicherheitsfaktor >*r")' >?*r")'& >I*r")'& DI*r")'& I?*r")'& 

2 

I 

L 

M 

P 

4 

4 

?cY 

?cY 

?cY 

?cY 

?cY 

?cY 

IcY 

1,25 

1,25 

1,25 

1,25 

1,25 

1,25 

1,25 

12,5 bar 

11,1 bar 

9,9 bar 

8,9 bar 

8,0 bar 

7,2 bar 

6,8 bar 

12,1 bar 

10,8 bar 

9,7 bar 

8,6 bar 

7,7 bar 

6,9 bar 

6,6 bar 

12,0 bar 

10,8 bar 

9,6 bar 

8,5 bar 

7,6 bar 

6,9 bar 

; 

12,0 bar 

10,7 bar 

9,5 bar 

8,5 bar 

7,6 bar 

; 

11,9 bar 

10,6 bar 

9,5 bar 

8,5 bar 

; 

; 

; ; 

Tab. 34a: Temperature and pressure limit PE-Xa according to DIN 16892/93 

SERVICE LIFE WITH THE MINERΩ{ w¦[9 HeatFlex 

5B   C*)&"#  C* &#,6'/!*"'&*6J&'"#&H*, #)*H UU&'& #*U96,*" H*'&#B' *#&.J&'"#B'&!*@>*#6*@ *#)'6BC)6B#*#)&*7&"'^*@)&*
'&!B9#  C*!&'G (&*9 U&*hKi*6U*=&"#89&:*J J&!*(" *%&*("9(B9"#&H*"((6'H  C*#6*V  &'ϥs rule ISO 13760. 
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Service life HeatFlex 

SERVICE LIFE CALCULATION 

D + 
+ 
+ 

Betriebsdauer+in +Jahren+beim+Betrieb+ + 

mit +wechselnden+Temperaturen+ + 

zwischen+T1 +N$<+X, 
I +bis +D + + Betriebsdauer+in +Jahren+beim+ + 2 , 

+ 
+ 

Betrieb+mit +konstanter+ + 

X CJ - !)-+X1 +N$<+X, 
i +bis +i + 
+ 

Anteilige+jT/-#$%/+Betriebsstunden+bei + + 

Betrieb+mit +Mediumtemperatur+T1 +bis+T, 
2 , 

EXAMPLE FOR SERVICE LIFE 
CALCULATIONS 
@)&*%"! !* !*"*#7J ("9*#&.J&'"#B'&*(699&(# G&*  *)&"#  C*
 &#,6'/!*6G&'*"*7&"'*6U*U9&: %9&*6J&'"# 6 d 

Main pipeline yearly flow 
5&#B' *U96, 
[&'G (&*J'&!!B'& 

M?*yY*;*4?*yY 
I?*yY*;*II*yY 
L*bar 

> 7&"' 1LI*days s*PML?*{) 

Temperature  [&'G (&*)6B'! [&'G (&*9 U&*hJ'&!!B'&i 
K> s*>??*7&"'!*hM_P*bar) 
KD s*>??*7&"'!*hM_1*bar) 
K1 s*4I*7&"'!*hL_4*bar) 
K2 s*II*7&"'!*hL_L*bar) 
KI s*1D*7&"'!*hL_1*bar) 
KL s*>4*7&"'!*hL_4*bar) 
KM s*>>*7&"'!*hL_1*bar) 
KP s*>?*7&"'!*hL_?*bar) 

@> s*L?*yY 
@D s*LI*yY 
@1 s*M?*yY 
@2 s*MI*yY 
@I s*P?*yY 
@L s*PI*yY 
@M s*4?*yY 
@P s*4I*yY 

z> s*?*{) 
zD s*?*{) 

z1 s*1IDP*{) 
z2 s*P2?*{) 
zI s*1MD?*{) 
zL s*I?2*{) 
zM s*>LP*{) 
zP s*?*{) 

Calculated service life (D) according to ISO 13760 on the 
basis values after*ISO 15875-2: 41, 6 years 
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Pressure loss FibreFlex 

PRESSURE LOSS  AT 20] 
FibreFlex j FibreFlex PRO 

PRESSURE LOSS >?PJF>3CJC?3HJO2?HD?X3EB3VL $U3aI3E.P32D3WU3aI 

TYP:   ` !"  " #̀ 

Volume electricity Performance at 
spread*D?*] 

l/Fm 

DI:D_D 1D:D_I 2?:D_P 2M_L:1_L IP_I:2_? 
G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
> 
> 
> 
> 
> 

,06 0,2 
,07 0,3 
,08 0,3 
,09 0,3 
,10 0,4 
,11 0,4 
,12 0,4 
,13 0,5 
,14 0,5 
,15 0,5 
,16 0,6 
,18 0,6 
,20 0,7 
,22 0,8 
,24 0,9 
,26 0,9 
,28 1,0 
,30 1,1 
,35 1,3 
,40 1,4 
,45 1,6 
,50 1,8 
,55 2,0 
,60 2,2 
,70 2,5 
,80 2,9 
,90 3,2 
,00 3,6 
,10 4,0 
,20 4,3 
,30 4,7 
,40 5,0 

4,9 
5,7 
6,5 
7,4 
8,2 
9,0 
9,8 

0,18 23,8 
0,21 31,2 
0,24 39,5 
0,27 48,6 
0,30 58,6 
0,33 69,3 
0,36 80,9 
0,39 93,3 
0,42 106,5 
0,45 120,4 
0,48 135,2 
0,54 166,9 
0,60 201,7 
0,66 239,5 
0,72 280,3 
0,78 323,9 
0,84 370,5 
0,90 420,0 
1,05 556,2 
1,20 710,1 
1,35 881,5 

10,6 
11,5 
12,3 
13,1 
14,7 
16,4 
18,0 
19,6 
21,3 
22,9 
24,5 
28,6 
32,7 
36,8 
40,9 
45,0 
49,1 
57,3 
65,5 
73,6 
81,8 
90,0 
98,2 
106,4 
114,6 
122,7 
130,9 
139,1 
147,3 
155,5 
163,7 
180,0 
196,4 
212,8 
229,1 
245,5 

0,23 25,5 
0,24 29,1 
0,26 32,8 
0,28 36,8 
0,31 45,4 
0,35 54,7 
0,38 64,9 
0,42 75,8 
0,45 87,5 
0,49 99,9 
0,52 113,1 
0,61 149,3 
0,70 190,0 
0,79 235,3 
0,87 285,0 
0,96 339,0 
1,05 397,5 
1,22 527,3 
1,40 674,1 

0,28 27,3 
0,30 31,1 
0,32 35,2 
0,38 46,3 
0,43 58,9 
0,48 72,8 
0,54 88,0 
0,59 104,5 
0,65 122,3 
0,75 161,8 
0,86 206,3 
0,97 255,8 
1,08 310,3 
1,18 369,6 
1,29 433,8 

0,35 33,5 
0,39 40,5 
0,43 48,0 
0,47 56,2 
0,55 74,2 
0,62 94,5 
0,70 117,0 
0,78 141,7 
0,86 168,6 
0,94 197,7 
1,01 228,9 
1,09 262,2 
1,17 297,7 
1,25 335,3 
1,33 374,9 
1,40 416,7 
1,48 460,5 

0,45 39,7 
0,50 48,0 
0,55 57,1 
0,60 66,8 
0,65 77,3 
0,70 88,4 
0,75 100,3 
0,80 112,8 
0,85 126,0 
0,90 139,9 
0,95 154,5 
1,00 169,7 
1,10 202,2 
1,20 237,3 
1,30 275,1 
1,40 315,5 
1,50 358,5 

> 
> 
> 
> 
> 
D 
D 
D 
D 
D 
1 

,50 5,4 
,60 5,8 
,70 6,1 
,80 6,5 
,90 6,8 
,00 7,2 
,20 7,9 
,40 8,6 
,60 9,4 
,80 10,1 
,00 10,8 

Tab. 35: Pressure loss at 20 ] FibreFlex measurements DI3L1 
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Pressure loss FibreFlex 

Material values water for recommended flow rate G [m/s] 
Pressure loss calculations 5 [Pa/m] ; =6B!&*(6  &(# 6 *%&#,&& *?_2;?_P*.<!*

'&HB(&H*U96,*'"#&*#6*"G6 H* 6 !&*  *'&! H& # "9*%B 9H  C! ; 
; 
; 

spec. Heat capacity: 4185 J/(kgK) 
middle spec. density: 977,66 kg/m  

middle kin. viscosity: 3,29357 u 10-7 m2/s ; 
; 
V"  *(6 #  B6B!*96"H*>_I*.<! 
V"  *!)6'#*96"H D_?*.<! 

PRESSURE LOSS >?PJF>3CJC?3HJO2?HD?X3EB3VL $U3aI3E.P32D3WU3aI 

TYP: 8  ;" %%" %   %!" %#" 

Volume 
electricity 

Performance at 
spread*D?*] 
l/Fm 

L4_I:2_L P2:L_? >?>:L_I >>L:L_P >DM:M_> >22:M_I 
G 5 G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

D 
D 
D 
1 
1 
1 
1 
2 
2 
2 
2 
I 
I 
I 
I 
L 
L 
L 
M 
M 
P 
P 
4 
4 

,40 8,6 
,60 9,4 

196,4 
212,8 
229,1 
245,5 
270,0 
286,4 
311,0 
327,3 
351,9 
368,2 
392,8 
409,1 
433,7 
450,1 
474,6 
491,0 
515,5 
531,9 
572,8 
613,7 
654,6 
695,6 
736,5 
777,4 
818,3 
859,2 
900,1 
941,0 
982,0 

1022,9 
1063,8 
1104,7 
1145,6 
1186,5 
1227,4 
1309,3 
1391,1 
1472,9 
1554,8 
1636,6 
1718,4 
1800,3 
1882,1 
1963,9 
2045,7 
2127,6 
2209,4 

0,84 99,8 0,59 42,2 
0,64 48,8 
0,69 55,8 
0,74 63,3 
0,81 75,4 
0,86 84,0 
0,93 97,7 
0,98 107,3 
1,06 122,6 
1,11 133,3 
1,18 150,2 
1,23 161,9 
1,30 180,4 
1,35 193,2 
1,42 213,1 
1,47 227,0 
1,55 248,5 
1,60 263,4 
1,72 302,3 
1,84 343,8 
1,96 387,9 
2,09 434,5 
2,21 483,6 
2,33 535,2 

0,91 115,6 
0,98 132,4 
1,05 150,3 
1,16 179,2 
1,23 199,7 
1,33 232,5 
1,40 255,7 
1,51 292,3 
1,58 318,1 
1,68 358,6 
1,75 386,9 
1,86 431,3 
1,93 462,2 
2,03 510,4 
2,10 543,8 
2,21 595,8 
2,28 631,8 

,80 10,1 
,00 10,8 
,30 11,9 
,50 12,6 
,80 13,7 
,00 14,4 
,30 15,5 
,50 16,2 
,80 17,3 
,00 18,0 
,30 19,1 
,50 19,8 
,80 20,9 
,00 21,6 
,30 22,7 
,50 23,4 
,00 25,2 
,50 27,0 
,00 28,8 
,50 30,6 
,00 32,4 
,50 34,2 

0,71 46,1 
0,74 50,1 
0,79 56,4 
0,82 60,8 
0,87 67,6 
0,90 72,4 
0,95 79,8 
0,99 85,0 
1,04 92,9 
1,07 98,5 
1,15 112,9 
1,23 128,3 
1,32 144,5 
1,40 161,7 
1,48 179,8 
1,56 198,9 
1,64 218,8 
1,73 239,6 
1,81 261,4 
1,89 284,0 
1,97 307,5 
2,06 331,9 
2,14 357,2 
2,22 383,4 
2,30 410,5 

0,85 53,9 
0,91 61,1 
0,97 68,9 
1,03 77,0 
1,09 85,6 
1,15 94,6 
1,21 104,0 
1,27 113,8 
1,34 124,1 
1,40 134,7 
1,46 145,8 
1,52 157,3 
1,58 169,2 
1,64 181,6 
1,70 194,3 
1,76 207,5 
1,82 221,0 
1,94 249,4 
2,06 279,3 
2,19 311,0 

10,00 36,0 
10,50 37,8 
11,00 39,6 
11,50 41,4 
12,00 43,2 
12,50 45,0 
13,00 46,8 
13,50 48,6 
14,00 50,4 
14,50 52,2 
15,00 54,0 
16,00 57,6 
17,00 61,2 
18,00 64,8 
19,00 68,4 
20,00 72,0 
21,00 75,6 
22,00 79,2 
23,00 82,8 
24,00 86,4 
25,00 90,0 
26,00 93,6 
27,00 97,2 

1,00 64,8 
1,05 70,9 
1,10 77,2 
1,15 83,9 
1,20 90,7 
1,25 97,9 
1,30 105,2 
1,35 112,9 
1,40 120,8 
1,45 128,9 
1,50 137,3 
1,60 154,8 
1,70 173,4 
1,80 192,9 
1,90 213,4 
2,00 234,9 
2,10 257,5 
2,20 280,9 
2,30 305,4 

1,07 62,6 
1,11 66,8 
1,15 71,1 
1,22 80,1 
1,30 89,7 
1,38 99,7 
1,45 110,3 
1,53 121,3 
1,61 132,9 
1,68 144,9 
1,76 157,5 
1,84 170,5 
1,91 184,0 
1,99 198,1 
2,07 212,6 

Tab. 36: Pressure loss at 20 ] FibreFlex measurement MI3>L? 

31 



  
  

Pressure loss FibreFlex 

PRESSURE LOSS AT 30] 
FibreFlex j FibreFlex PRO 

PRESSURE LOSS >?PJF>3CJC?3HJO2?HD?X3EB3VL $U3aI3E.P32D3ZU3aI 

TYP:   ` !"  " #̀ 

Volume 
electricity 

Performance at 
spread*1?*] 
l/Fm 

DI:D_D 1D:D_I 2?:D_P 2M_L:1_L IP_I:2_? 
G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
D 
D 
D 
D 
D 
1 

,06 0,2 
,07 0,3 
,08 0,3 
,09 0,3 
,10 0,4 
,11 0,4 
,12 0,4 
,13 0,5 
,14 0,5 
,15 0,5 
,16 0,6 
,18 0,6 
,20 0,7 
,22 0,8 
,24 0,9 
,26 0,9 
,28 1,0 
,30 1,1 
,35 1,3 
,40 1,4 
,45 1,6 
,50 1,8 
,55 2,0 
,60 2,2 
,70 2,5 
,80 2,9 
,90 3,2 
,00 3,6 
,10 4,0 
,20 4,3 
,30 4,7 
,40 5,0 
,50 5,4 
,60 5,8 
,70 6,1 
,80 6,5 
,90 6,8 
,00 7,2 
,20 7,9 
,40 8,6 
,60 9,4 
,80 10,1 
,00 10,8 

7,4 
8,6 
9,8 

0,18 24,7 
0,21 32,3 
0,24 40,9 
0,27 50,3 
0,30 60,5 
0,33 71,6 
0,36 83,6 
0,39 96,3 
0,42 109,9 
0,45 124,2 
0,48 139,4 
0,54 172,0 
0,60 207,7 
0,66 246,5 
0,72 288,3 
0,78 333,1 
0,84 380,9 
0,90 431,5 
1,05 570,9 
1,20 728,3 
1,35 903,4 

11,1 
12,3 
13,5 
14,8 
16,0 
17,2 
18,5 
19,7 
22,2 
24,6 
27,1 
29,5 
32,0 
34,5 
36,9 
43,1 
49,2 
55,4 
61,6 
67,7 
73,9 
86,2 
98,5 
110,8 
123,1 
135,4 
147,7 
160,0 
172,3 
184,7 
197,0 
209,3 
221,6 
233,9 
246,2 
270,8 
295,4 
320,1 
344,7 
369,3 

0,23 26,4 
0,24 30,0 
0,26 33,9 
0,28 38,0 
0,31 46,8 
0,35 56,5 
0,38 66,9 
0,42 78,1 
0,45 90,1 
0,49 102,9 
0,52 116,5 
0,61 153,6 
0,70 195,4 
0,79 241,8 
0,87 292,7 
0,96 348,0 
1,05 407,8 
1,22 540,4 
1,40 690,4 

0,28 28,2 
0,30 32,1 
0,32 36,3 
0,38 47,8 
0,43 60,7 
0,48 74,9 
0,54 90,5 
0,59 107,5 
0,65 125,8 
0,75 166,2 
0,86 211,8 
0,97 262,5 
1,08 318,1 
1,18 378,8 
1,29 444,3 

0,35 34,5 
0,39 41,7 
0,43 49,5 
0,47 57,8 
0,55 76,3 
0,62 97,1 
0,70 120,2 
0,78 145,5 
0,86 173,1 
0,94 202,8 
1,01 234,7 
1,09 268,8 
1,17 305,0 
1,25 343,4 
1,33 383,8 
1,40 426,4 
1,48 471,1 

0,45 40,9 
0,50 49,4 
0,55 58,7 
0,60 68,7 
0,65 79,4 
0,70 90,8 
0,75 102,9 
0,80 115,8 
0,85 129,3 
0,90 143,5 
0,95 158,4 
1,00 174,0 
1,10 207,1 
1,20 243,0 
1,30 281,6 
1,40 322,8 
1,50 366,6 

Tab. 37: Pressure loss at 30 ] FibreFlex measurement DI3L1 
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Pressure loss FibreFlex 

Material values water for recommended flow rate G [m/s] 
Pressure loss calculations 5 [Pa/m] =6B!&*(6  &(# 6 *%&#,&& *?_2;?_P*.<!* 

'&HB(&H*U96,*'"#&*#6*"G6 H* 6 !&*  *'&! H& # "9*%B 9H  C! 
; 

; 
; 

spec. Heat capacity: 4185 J/(kgK) 
middle spec. density: 980,49 kg/m  

middle kin. viscosity: 3,53238 u 10-7 m2/s  
; 
V"  *(6 #  B6B!*96"H*>_I*.<! 
V"  *!)6'#*96"H D_?*.<! 

PRESSURE LOSS >?PJF>3CJC?3HJO2?HD?X3EB3VL $U3aI3E.P32D3ZU3aI 

TYP: 8  ;" %%" %   %!" %#" 

Volume 
electricity 

Performance at 
spread*1?*] 
l/Fm 

L4_I:2_L P2:L_? >?>:L_I >>L:L_P >DM:M_> >22:M_I 
G 5 G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

D 
D 
D 
1 
1 
1 
1 
2 
2 
2 
2 
I 
I 
I 
I 
L 
L 
L 
M 
M 
P 
P 
4 
4 

,40 8,6 
,60 9,4 

295,4 
320,1 
344,7 
369,3 
406,2 
430,9 
467,8 
492,4 
529,3 
554,0 
590,9 
615,5 
652,4 
677,1 
714,0 
738,6 
775,5 

0,84 102,4 
0,91 118,5 
0,98 135,7 
1,05 154,0 
1,16 183,5 
1,23 204,4 
1,33 237,9 
1,40 261,5 
1,51 298,9 
1,58 325,1 
1,68 366,4 
1,75 395,3 
1,86 440,5 
1,93 471,9 
2,03 521,0 
2,10 555,0 
2,21 607,9 
2,28 644,4 

0,59 43,3 
0,64 50,1 
0,69 57,3 
0,74 65,0 
0,81 77,3 
0,86 86,1 
0,93 100,1 
0,98 109,9 
1,06 125,5 
1,11 136,5 
1,18 153,7 
1,23 165,7 
1,30 184,5 
1,35 197,6 
1,42 217,9 
1,47 232,0 
1,55 254,0 
1,60 269,1 
1,72 308,8 
1,84 351,1 
1,96 395,9 
2,09 443,3 
2,21 493,2 
2,33 545,7 

,80 10,1 
,00 10,8 
,30 11,9 
,50 12,6 
,80 13,7 
,00 14,4 
,30 15,5 
,50 16,2 
,80 17,3 
,00 18,0 
,30 19,1 
,50 19,8 
,80 20,9 
,00 21,6 
,30 22,7 
,50 23,4 
,00 25,2 
,50 27,0 
,00 28,8 
,50 30,6 
,00 32,4 
,50 34,2 

0,71 47,3 
0,74 51,4 
0,79 57,8 
0,82 62,3 
0,87 69,3 
0,90 74,2 
0,95 81,8 
0,99 87,0 
1,04 95,2 
1,07 100,8 
1,15 115,5 
1,23 131,2 
1,32 147,8 
1,40 165,3 
1,48 183,8 
1,56 203,2 
1,64 223,5 
1,73 244,7 
1,81 266,8 
1,89 289,8 
1,97 313,8 
2,06 338,6 
2,14 364,4 
2,22 391,0 
2,30 418,6 

800,2 
861,7 
923,3 
984,8 

0,85 55,2 
0,91 62,6 
0,97 70,5 
1,03 78,8 
1,09 87,6 
1,15 96,7 
1,21 106,3 
1,27 116,4 
1,34 126,8 
1,40 137,7 
1,46 149,0 
1,52 160,7 
1,58 172,9 
1,64 185,4 
1,70 198,4 
1,76 211,8 
1,82 225,6 
1,94 254,4 
2,06 284,9 
2,19 317,1 

1046,4 
1107,9 
1169,5 
1231,0 
1292,6 
1354,1 
1415,7 
1477,2 
1538,8 
1600,3 
1661,9 
1723,4 
1785,0 
1846,5 
1969,6 
2092,7 
2215,8 
2338,9 
2462,0 
2585,1 
2708,2 
2831,3 
2954,4 
3077,5 
3200,6 
3323,7 

10,00 36,0 
10,50 37,8 
11,00 39,6 
11,50 41,4 
12,00 43,2 
12,50 45,0 
13,00 46,8 
13,50 48,6 
14,00 50,4 
14,50 52,2 
15,00 54,0 
16,00 57,6 
17,00 61,2 
18,00 64,8 
19,00 68,4 
20,00 72,0 
21,00 75,6 
22,00 79,2 
23,00 82,8 
24,00 86,4 
25,00 90,0 
26,00 93,6 
27,00 97,2 

1,00 66,3 
1,05 72,5 
1,10 79,0 
1,15 85,8 
1,20 92,8 
1,25 100,1 
1,30 107,6 
1,35 115,4 
1,40 123,4 
1,45 131,7 
1,50 140,3 
1,60 158,1 
1,70 177,0 
1,80 196,9 
1,90 217,8 
2,00 239,7 
2,10 262,5 
2,20 286,4 
2,30 311,3 

1,07 64,0 
1,11 68,3 
1,15 72,7 
1,22 81,9 
1,30 91,7 
1,38 101,9 
1,45 112,6 
1,53 123,9 
1,61 135,7 
1,68 147,9 
1,76 160,7 
1,84 174,0 
1,91 187,7 
1,99 202,0 
2,07 216,8 

Tab. 38: Pressure loss at 30 ] FibreFlex measurement MI3>L? 

  



  
  

Pressure loss HeatFlex 

PRESSURE LOSS  AT 20] 
HeatFlex 

PRESSURE LOSS >?PJF>3CJC?34?EBHD?X3EB3VL $U3aI3E.P32D3WU3aI 

TYP:   ` !"  " #̀ 

Volume  
electricity 

Performance at 
spread*D?*] 
l/Fm 

DI:D_1 1D:D_4 2?:1_M I?:2_L L1:I_P 
G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
> 
> 
> 
> 
> 

,06 0,2 
,07 0,3 
,08 0,3 
,09 0,3 
,10 0,4 
,11 0,4 
,12 0,4 
,13 0,5 
,14 0,5 
,15 0,5 
,16 0,6 
,18 0,6 
,20 0,7 
,22 0,8 
,24 0,9 
,26 0,9 
,28 1,0 
,30 1,1 
,35 1,3 
,40 1,4 
,45 1,6 
,50 1,8 
,55 2,0 
,60 2,2 
,70 2,5 
,80 2,9 
,90 3,2 
,00 3,6 
,10 4,0 
,20 4,3 
,30 4,7 
,40 5,0 

4,9 
5,7 
6,5 
7,4 
8,2 
9,0 
9,8 

0,18 25,0 
0,21 32,7 
0,24 41,4 
0,28 50,9 
0,31 61,4 
0,34 72,7 
0,37 84,8 
0,40 97,8 
0,43 111,6 
0,46 126,2 
0,49 141,7 
0,55 175,0 
0,61 211,5 
0,67 251,1 
0,73 293,9 
0,80 339,7 
0,86 388,6 
0,92 440,5 
1,07 583,4 
1,22 744,8 
1,38 924,7 

10,6 
11,5 
12,3 
13,1 
14,7 
16,4 
18,0 
19,6 
21,3 
22,9 
24,5 
28,6 
32,7 
36,8 
40,9 
45,0 
49,1 
57,3 
65,5 
73,6 
81,8 
90,0 
98,2 
106,4 
114,6 
122,7 
130,9 
139,1 
147,3 
155,5 
163,7 
180,0 
196,4 
212,8 
229,1 
245,5 

0,24 29,4 
0,26 33,6 
0,28 37,9 
0,30 42,5 
0,33 52,4 
0,37 63,2 
0,41 75,0 
0,45 87,6 
0,48 101,1 
0,52 115,5 
0,56 130,8 
0,65 172,7 
0,74 219,9 
0,83 272,3 
0,93 329,9 
1,02 392,6 
1,11 460,4 
1,30 611,0 
1,48 781,4 

0,31 35,3 
0,34 40,3 
0,36 45,6 
0,42 60,0 
0,48 76,3 
0,54 94,3 
0,60 114,1 
0,66 135,6 
0,72 158,8 
0,84 210,1 
0,96 268,1 
1,08 332,6 
1,20 403,6 
1,32 481,0 
1,44 564,7 

0,34 32,0 
0,38 38,6 
0,42 45,8 
0,46 53,6 
0,54 70,7 
0,61 90,1 
0,69 111,5 
0,76 135,1 
0,84 160,7 
0,92 188,4 
0,99 218,2 
1,07 249,9 
1,15 283,7 
1,22 319,5 
1,30 357,2 
1,38 397,0 
1,45 438,7 

0,43 36,5 
0,48 44,1 
0,53 52,4 
0,58 61,3 
0,63 70,9 
0,67 81,2 
0,72 92,0 
0,77 103,5 
0,82 115,6 
0,87 128,4 
0,92 141,7 
0,96 155,7 
1,06 185,5 
1,16 217,7 
1,25 252,3 
1,35 289,3 
1,45 328,7 

> 
> 
> 
> 
> 
D 
D 
D 
D 
D 
1 

,50 5,4 
,60 5,8 
,70 6,1 
,80 6,5 
,90 6,8 
,00 7,2 
,20 7,9 
,40 8,6 
,60 9,4 
,80 10,1 
,00 10,8 

Tab. 39: Pressure loss at 20 ] HeatFlex measurement DI3L1 
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Pressure loss HeatFlex 

Material values water for recommended flow rate G [m/s] 
Pressure loss calculations 5 [Pa/m] ; =6B!&*(6  &(# 6 *%&#,&& *?_2;?_P*.<!* 

'&HB(&H*U96,*'"#&*#6*"G6 H* 6 !&*  *'&! H& # "9*%B 9H  C! 
; 

; 
; 

spec. Heat capacity: 4185 J/(kgK) 
middle spec. density: 977,66 kg/m  

middle kin. viscosity: 3,29357 u 10-7 m2/s 
 
; 
V"  *(6 #  B6B!*96"H*>_I*.<! 
V"  *!)6'#*96"H D_?*.<! 

PRESSURE LOSS >?PJF>3CJC?34?EBHD?X3EB3VL $U3aI3E.P32D3WU3aI 

TYP: 8  ;" %%" %   %!" %#" 

Volume  
electricity 

Performance at 
spread*D?*] 
l/Fm 

MI:L_P 4?:P_D >>?:>? >DI:>>_2 >2?:>D_M >L?:>2_L 
G 5 G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

D 
D 
D 
1 
1 
1 
1 
2 
2 
2 
2 
I 
I 
I 
I 
L 
L 
L 
M 
M 
P 
P 
4 
4 

,40 8,6 
,60 9,4 

196,4 
212,8 
229,1 
245,5 
270,0 
286,4 
311,0 
327,3 
351,9 
368,2 
392,8 
409,1 
433,7 
450,1 
474,6 
491,0 
515,5 
531,9 
572,8 
613,7 
654,6 
695,6 
736,5 
777,4 
818,3 
859,2 
900,1 
941,0 
982,0 

1022,9 
1063,8 
1104,7 
1145,6 
1186,5 
1227,4 
1309,3 
1391,1 
1472,9 
1554,8 
1636,6 
1718,4 
1800,3 
1882,1 
1963,9 
2045,7 
2127,6 
2209,4 

0,81 91,4 0,56 37,9 
0,61 43,8 
0,66 50,2 
0,71 56,9 
0,78 67,7 
0,82 75,5 
0,89 87,7 
0,94 96,4 
1,01 110,1 
1,06 119,7 
1,13 134,9 
1,18 145,4 
1,25 161,9 
1,29 173,4 
1,36 191,3 
1,41 203,8 
1,48 223,1 
1,53 236,4 
1,65 271,3 
1,76 308,5 
1,88 348,0 
2,00 389,8 
2,12 433,8 
2,23 480,0 

0,88 105,8 
0,95 121,2 
1,01 137,6 
1,11 164,0 
1,18 182,8 
1,28 212,8 
1,35 234,0 
1,45 267,5 
1,52 291,0 
1,62 328,1 
1,69 354,0 
1,79 394,5 
1,86 422,8 
1,96 466,8 
2,03 497,3 
2,13 544,9 
2,20 577,7 

,80 10,1 
,00 10,8 
,30 11,9 
,50 12,6 
,80 13,7 
,00 14,4 
,30 15,5 
,50 16,2 
,80 17,3 
,00 18,0 
,30 19,1 
,50 19,8 
,80 20,9 
,00 21,6 
,30 22,7 
,50 23,4 
,00 25,2 
,50 27,0 
,00 28,8 
,50 30,6 
,00 32,4 
,50 34,2 

0,68 41,3 
0,71 44,9 
0,75 50,5 
0,79 54,5 
0,83 60,6 
0,86 64,9 
0,91 71,5 
0,94 76,1 
0,99 83,3 
1,02 88,2 
1,10 101,1 
1,18 114,9 
1,26 129,5 
1,34 144,8 
1,41 161,0 
1,49 178,1 
1,57 195,9 
1,65 214,5 
1,73 234,0 
1,81 254,2 
1,89 275,2 
1,96 297,1 
2,04 319,7 
2,12 343,1 
2,20 367,3 

0,85 54,4 
0,91 61,7 
0,98 69,5 
1,04 77,7 
1,10 86,4 
1,16 95,5 
1,22 105,0 
1,28 114,9 
1,34 125,3 
1,40 136,0 
1,46 147,2 
1,52 158,8 
1,58 170,9 
1,65 183,3 
1,71 196,2 
1,77 209,5 
1,83 223,2 
1,95 251,8 
2,07 282,1 
2,19 314,0 

10,00 36,0 
10,50 37,8 
11,00 39,6 
11,50 41,4 
12,00 43,2 
12,50 45,0 
13,00 46,8 
13,50 48,6 
14,00 50,4 
14,50 52,2 
15,00 54,0 
16,00 57,6 
17,00 61,2 
18,00 64,8 
19,00 68,4 
20,00 72,0 
21,00 75,6 
22,00 79,2 
23,00 82,8 
24,00 86,4 
25,00 90,0 
26,00 93,6 
27,00 97,2 

0,97 60,0 
1,02 65,6 
1,07 71,5 
1,11 77,6 
1,16 84,0 
1,21 90,6 
1,26 97,4 
1,31 104,4 
1,36 111,7 
1,41 119,3 
1,45 127,0 
1,55 143,2 
1,65 160,4 
1,75 178,4 
1,84 197,4 
1,94 217,3 
2,04 238,1 
2,13 259,8 
2,23 282,4 

1,04 58,5 
1,08 62,4 
1,12 66,4 
1,19 74,9 
1,27 83,8 
1,34 93,2 
1,41 103,0 
1,49 113,3 
1,56 124,1 
1,64 135,4 
1,71 147,1 
1,79 159,2 
1,86 171,9 
1,93 185,0 
2,01 198,5 

Tab. 40: Pressure loss at 20 ] HeatFlex measurement MI3>L? 
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Pressure loss HeatFlex 

PRESSURE LOSS AT 30] 
HeatFlex 

PRESSURE LOSS >?PJF>3CJC?34?EBHD?X3EB3VL $U3aI3E.P32D3ZU3aI 

TYP:   ` !"  " #̀ 

Volume  
electricity 

Performance at 
spread*1?*] 
l/Fm 

DI:D_1 1D:D_4 2?:1_M I?:2_L L1:I_P 
G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
? 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
D 
D 
D 
D 
D 
1 

,06 0,2 
,07 0,3 
,08 0,3 
,09 0,3 
,10 0,4 
,11 0,4 
,12 0,4 
,13 0,5 
,14 0,5 
,15 0,5 
,16 0,6 
,18 0,6 
,20 0,7 
,22 0,8 
,24 0,9 
,26 0,9 
,28 1,0 
,30 1,1 
,35 1,3 
,40 1,4 
,45 1,6 
,50 1,8 
,55 2,0 
,60 2,2 
,70 2,5 
,80 2,9 
,90 3,2 
,00 3,6 
,10 4,0 
,20 4,3 
,30 4,7 
,40 5,0 
,50 5,4 
,60 5,8 
,70 6,1 
,80 6,5 
,90 6,8 
,00 7,2 
,20 7,9 
,40 8,6 
,60 9,4 
,80 10,1 
,00 10,8 

7,4 
8,6 
9,8 

0,18 25,9 
0,21 33,9 
0,24 42,8 
0,28 52,7 
0,31 63,4 
0,34 75,1 
0,37 87,6 
0,40 100,9 
0,43 115,1 
0,46 130,2 
0,49 146,1 
0,55 180,3 
0,61 217,8 
0,67 258,4 
0,73 302,3 
0,80 349,3 
0,86 399,3 
0,92 452,5 
1,07 598,7 
1,22 763,8 
1,38 947,6 

11,1 
12,3 
13,5 
14,8 
16,0 
17,2 
18,5 
19,7 
22,2 
24,6 
27,1 
29,5 
32,0 
34,5 
36,9 
43,1 
49,2 
55,4 
61,6 
67,7 
73,9 
86,2 
98,5 
110,8 
123,1 
135,4 
147,7 
160,0 
172,3 
184,7 
197,0 
209,3 
221,6 
233,9 
246,2 
270,8 
295,4 
320,1 
344,7 
369,3 

0,24 30,4 
0,26 34,7 
0,28 39,2 
0,30 43,9 
0,33 54,1 
0,37 65,2 
0,41 77,3 
0,45 90,3 
0,48 104,2 
0,52 119,0 
0,56 134,6 
0,65 177,7 
0,74 226,1 
0,83 279,8 
0,93 338,7 
1,02 402,9 
1,11 472,2 
1,30 626,0 
1,48 800,0 

0,31 36,4 
0,34 41,6 
0,36 47,0 
0,42 61,9 
0,48 78,6 
0,54 97,1 
0,60 117,4 
0,66 139,4 
0,72 163,2 
0,84 215,8 
0,96 275,1 
1,08 341,1 
1,20 413,6 
1,32 492,6 
1,44 578,1 

0,34 32,9 
0,38 39,8 
0,42 47,2 
0,46 55,2 
0,54 72,8 
0,61 92,6 
0,69 114,6 
0,76 138,7 
0,84 165,0 
0,92 193,3 
0,99 223,7 
1,07 256,2 
1,15 290,7 
1,22 327,2 
1,30 365,8 
1,38 406,3 
1,45 448,9 

0,43 37,5 
0,48 45,4 
0,53 53,9 
0,58 63,0 
0,63 72,9 
0,67 83,3 
0,72 94,5 
0,77 106,2 
0,82 118,6 
0,87 131,7 
0,92 145,3 
0,96 159,6 
1,06 190,0 
1,16 222,9 
1,25 258,3 
1,35 296,0 
1,45 336,2 

Tab. 41: Pressure loss at 30 ] HeatFlex measurement DI3L1 
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Heat ƭƻǎǎ+HeatFlex 

Material values water for recommended flow rate G [m/s] 
Pressure loss calculations 5 [Pa/m] =6B!&*(6  &(# 6 *%&#,&& *?_2;?_P*.<!* 

'&HB(&H*U96,*'"#&*#6*"G6 H* 6 !&*  *'&! H& # "9*%B 9H  C! ; 
; 
; 

spec. Heat capacity: 4185 J/(kgK) 
middle spec. density: 980,49 kg/m  

middle kin. viscosity: 3,53238 u 10-7 m2/s ; 
; 
V"  *(6 #  B6B!*96"H*>_I*.<! 
V"  *!)6'#*96"H D_?*.<! 

PRESSURE LOSS >?PJF>3CJC?34?EBHD?X3EB3VL $U3aI3E.P32D3ZU3aI 

TYP: 8  ;" %%" %   %!" %#" 

Volumenstrom Leistung %& 
[J'& $B C*1?*] 

l/Fm 

MI:L_P 4?:P_D >>?:>? >DI:>>_2 >2?:>D_M >L?:>2_L 
G 5 G 5 G 5 G 5 G 5 G 5 

l 9<!m l.<)m l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] l.<!m [Pa/m] 

D 
D 
D 
1 
1 
1 
1 
2 
2 
2 
2 
I 
I 
I 
I 
L 
L 
L 
M 
M 
P 
P 
4 
4 

,40 8,6 
,60 9,4 

295,4 
320,1 
344,7 
369,3 
406,2 
430,9 
467,8 
492,4 
529,3 
554,0 
590,9 
615,5 
652,4 
677,1 
714,0 
738,6 
775,5 

0,81 93,8 0,56 38,9 
0,61 45,0 
0,66 51,5 
0,71 58,4 
0,78 69,5 
0,82 77,4 
0,89 89,9 
0,94 98,8 
1,01 112,8 
1,06 122,6 
1,13 138,1 
1,18 148,8 
1,25 165,7 
1,29 177,4 
1,36 195,7 
1,41 208,3 
1,48 228,0 
1,53 241,6 
1,65 277,2 
1,76 315,1 
1,88 355,3 
2,00 397,8 
2,12 442,5 
2,23 489,6 

0,88 108,5 
0,95 124,3 
1,01 141,0 
1,11 168,0 
1,18 187,1 
1,28 217,7 
1,35 239,3 
1,45 273,5 
1,52 297,5 
1,62 335,3 
1,69 361,7 
1,79 403,0 
1,86 431,7 
1,96 476,6 
2,03 507,6 
2,13 556,0 
2,20 589,4 

,80 10,1 
,00 10,8 
,30 11,9 
,50 12,6 
,80 13,7 
,00 14,4 
,30 15,5 
,50 16,2 
,80 17,3 
,00 18,0 
,30 19,1 
,50 19,8 
,80 20,9 
,00 21,6 
,30 22,7 
,50 23,4 
,00 25,2 
,50 27,0 
,00 28,8 
,50 30,6 
,00 32,4 
,50 34,2 

0,68 42,4 
0,71 46,1 
0,75 51,8 
0,79 55,8 
0,83 62,1 
0,86 66,5 
0,91 73,3 
0,94 78,0 
0,99 85,3 
1,02 90,3 
1,10 103,5 
1,18 117,5 
1,26 132,4 
1,34 148,1 
1,41 164,6 
1,49 182,0 
1,57 200,1 
1,65 219,1 
1,73 238,9 
1,81 259,5 
1,89 280,9 
1,96 303,1 
2,04 326,1 
2,12 350,0 
2,20 374,6 

800,2 
861,7 
923,3 
984,8 

0,85 55,7 
0,91 63,2 
0,98 71,2 
1,04 79,6 
1,10 88,4 
1,16 97,7 
1,22 107,4 
1,28 117,5 
1,34 128,0 
1,40 139,0 
1,46 150,4 
1,52 162,3 
1,58 174,5 
1,65 187,2 
1,71 200,3 
1,77 213,8 
1,83 227,8 
1,95 256,9 
2,07 287,7 
2,19 320,1 

1046,4 
1107,9 
1169,5 
1231,0 
1292,6 
1354,1 
1415,7 
1477,2 
1538,8 
1600,3 
1661,9 
1723,4 
1785,0 
1846,5 
1969,6 
2092,7 
2215,8 
2338,9 
2462,0 
2585,1 
2708,2 
2831,3 
2954,4 
3077,5 
3200,6 
3323,7 

10,00 36,0 
10,50 37,8 
11,00 39,6 
11,50 41,4 
12,00 43,2 
12,50 45,0 
13,00 46,8 
13,50 48,6 
14,00 50,4 
14,50 52,2 
15,00 54,0 
16,00 57,6 
17,00 61,2 
18,00 64,8 
19,00 68,4 
20,00 72,0 
21,00 75,6 
22,00 79,2 
23,00 82,8 
24,00 86,4 
25,00 90,0 
26,00 93,6 
27,00 97,2 

0,97 61,4 
1,02 67,1 
1,07 73,1 
1,11 79,4 
1,16 85,9 
1,21 92,6 
1,26 99,6 
1,31 106,8 
1,36 114,2 
1,41 121,9 
1,45 129,8 
1,55 146,3 
1,65 163,8 
1,75 182,1 
1,84 201,4 
1,94 221,7 
2,04 242,8 
2,13 264,9 
2,23 287,9 

1,04 59,8 
1,08 63,8 
1,12 68,0 
1,19 76,6 
1,27 85,6 
1,34 95,2 
1,41 105,2 
1,49 115,8 
1,56 126,7 
1,64 138,2 
1,71 150,1 
1,79 162,5 
1,86 175,4 
1,93 188,7 
2,01 202,5 

Tab. 42: Pressure loss at 30 ] HeatFlex measurement MI3>L? 

37 



  
  

Project planning 

PROJECT 
Planning 

MEASUREMENT OF 
CONNECTED POWER 

PROJECT PLANNING 

The expertise of RK Infra can be an asset to every pro- 
Q&(#̂ There is no standardized heat network. Every  
J'6Q&(#* !*  H G HB"997*(6 ! H&'&H^*86996,  C* !*"*!."99*** 
6G&'G &,*6U*#)&*)&"#* &#,6'/*J'6Q&(#*J9"   C^*@)&*
9&##&'!*in bold are going to be further explained in the 
subsequent*J"'"C'"J)! ̂

There are different calculation forms. In one of them, proof 
of energy requirements is being used, while in the other 
one we use the actual consumption of the last three years 
of the building type by type, year of construction, etc. On 
pages 74 and 75 you can find a questionnaire as a basis for 
assessing the needs of existing buildings. 
 
After the assessment of the questionnaire and considering 
a number of full power hours (in a residential building this 
is on average 1500-2000 hours), the connected power is 
determined.  
The use of a decentralized buffer storage system, the 
number of full load hours is higher and the connected 
power lower. This is because the buffer storage system 
absorbs heat peaks in the building. 
Look at the graph. 

C#f(3"#-(1%#,1#1M3requires a route plan to be made. 
@) !* !*,)&'&*#)&*'6B#&*" H*#)&*%B 9H  C!*#6*%&*(6  &(#&H* 
"'&*9" H*6B#*̂Z *6'H&'*#6*%&*"%9&*#6*("''7*6B#*#)&*J J&*
! $  C_*#)&*(6  &(#6 *J6,&'* *#)&*%B 9H  C!*.B!#*)"G&*
%&& *!&##9&H^ 

While considering simultaneity, the pipe sizing will be 
determined according to a required flow rate and 
permissible pressure loss. When using a decentralized 
buffer storage system, the heat peaks in the building will 
intercept. This way, the pipe sizing will get smaller, the heat 
loss decreased, and the costs of a heat network reduced. 
8B'#)&'*'&HB(# 6 !*  *)&"#*96!!*, 99*%&*"() &G&H*#)'6BC)*
J J&!*, #)*"*NSb[;  !B9"# 6 ^  
The volume flow and pipe friction pressure loss must be 
overcome before the pump design has been made. 
Additionally, further resistances which could occur in the 
transfer and heating technology must be considered. The 
geodesic height difference has to be determined when 
selecting the compression level for the pipe parts and pipe 
system.  
The investment costs with the depreciation period, the 
operating costs for the pumps and system parts as well as 
the heat loss and the energy production costs are included 
in the profitability calculation. 

+ 
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Entladung Verlaufbeispiel HP1000 Beladung 

Abb. DLd*Y)"'C  C*" H*H !()"'C  C*%&)"G 6B'*6U*#)&*%BUU&'*
!#6'"C&*H UUB!&' 
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Project planning 

CJC?3PJ>?.5JA.J.G3HEIBA23
5J>FDBE.?JB_ 

PIPE DIMENSIONING 
FACTOR PRESSURE LOSS 

F)& *"JJ97  C*#) !*U"(#6'_*#)&*H&! C *J&'U6'." (&*, 99*
'&HB(&*#)&*J6,&'*'"#  C*U6'*#)&*J J  C^*@)&*.6'&*%B 9H  C!*
"'&*(6  &(#&H*#6*#)&*J J&9  &_*#)&*96,&'*#)&*! .B9#" & #7*
U"(#6'^* 
  

@)&*#"%9&!*6 *J"C&!*1?;1M*(" *%&*B!&H*"!*"*'6BC)*CB H&*U6'*
! .J9&*J J&*H .& ! 6  C^*=6,&G&'_*,)& *H6  C*"* &#,6'/*
("9(B9"# 6 _*#)&*J J&!* &&H*#6*%&*/&J#*"!*!."99*"!*J6!! %9&^ 

=6,&G&'_* #*!)6B9H*%&* 6#&H*#)"#*#)&*U6996,  C*H "C'".* !*
6 97*B!&H*U6'*&: !#  C*'&! H& # "9*%B 9H  C!^*@) !*H "C'".*
("  6#*%&*B!&H*U6'*%B 9H  C!*96("#&H*  *"*!#'" H_*6'*U6'*
!()669*%B 9H  C!_* 6'*" 7*6#)&'*9"'C&;!("9&*(6 !B.&'*
%B 9H  C!^*@)&!&*9"'C&*!("9&!*!)6B9H*%&*"!!&!!&H*
!&J"'"#&97^**8B'#)&'.6'&_*#) !*H "C'".*"9!6*("  6#*%&*B!&H*
U6'* &,*%B 9H  C!*%&("B!&*#)&7*)"G&*H UU&'& #*%&)"G 6B'^ 

@) !*,"7*#)&*)&"#*96!!*(" *%&*/&J#*96,*U6'*#)&*& # '&#7*6U*
#)&*7&"'̂*@)&*J' (&*6U*&9&(#' ( #7*  *#)&* &#,6'/*JB.J*
(" *%&*'&9"# G&97*) C)&'*HB'  C*"*G&'7*!)6'#*J&' 6H*
HB'  C*#)&*(69H*# .&*6U*#)&*7&"'^*@)&*'&HB(# 6 *  *
 &#,6'/*96!!&!*6B#,& C)!*  *.6!#*("!&!^*@)&*U6996,  C*
H "C'".*!)6,!*)&"#*%&)"G 6B'*6U*"*)&"#* &#,6'/^ 

Only then can pipe sizing be created. Even when using a 
buffer storage system, the simultaneity has to be set 
differently because some of the heat peaks have already 
been intercepted throughout the building.  
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Diagram Dd*=&"#  C*%&)"G 6B'*  *"*)&"#  C* &#,6'/ 

PIPE TYPE AND HEAT LOSS 
REDUCTION 

 & ' (   ! " # $ % &  && &' &( &  &! &" &# &$ 

+B.%&'*6U*(B!#6.&'! 

Diagram >d*[ .B9#" & #7*6U*C G& *%B 9H  C*B H&'*#)&*B!&*6U*"*
#'" !U&'*!#"# 6  F)& *()66!  C*#)&*J J&*#7J&_*(6 ! H&'"# 6 !*.B!#*%&*

#"/& ^*K6B%9&*J J&!*!)6B9H*%&*B!&H* U*J6!! %9&^*Z *
"HH # 6 _*#)&*)&"H*96!!*#)'6BC)*#)&*NSb[*J J&!*"'&*
"HH # 6 "997*'&HB(&H^*Z#* !*.6'&*&(6 6. ("9*#6*B!&*6 &*
! $&*!."99&'* U*"*!  C9&*J J&*(" *%&*"G6 H&H^*@) !*
(6 (9B! 6 *)"!*%&& *'&"()&H*U6996,  C*H&#" 9&H*
("9(B9"# 6 !^ 
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PROJECT 
Planning 

PIPE DIMENSION3AND 
BUFFER DIFFUSER SYSTEM 
The following shows the advantages of a centralized 
buffer storage system compared to a transfer station 
with a central buffer system. Through the increase in 
full-service hours and the deployment of a 
decentralized buffer storage, the dimension of the 
pipe gets smaller. 

@) !*,"7_*#)&*'"H "# 6 *96!!&!*(" *%&*'&HB(&H*%7*2?n*
h966/*"#*#)&*("9(B9"# 6 !i^  

�� 2kW* �	  �� 6kW 
�� �����
�
�
 kWh 18 kW* �	  �� 4kW 

�
 6.000 kWh 

+ + + + + + +` /FT-C J)=erspei- 
cher 
mit +Hygienewendel 

+ + + + + + + + + + + + + + +` /FT-C J)=erspeicher 
�
 + + + + +mit +Frischwasserstation 

und + .%/# $<!),5<FT-C ! )- 
scher 

�� 0kW* �	  �� 3kW �� + + + + + + + + + + + + + + +` /FT-C J)=erspeicher 
�� 0.000 kWh + + + + +mit�
 +Hygienewendel 

�� 
�
 

und + .%/# $<!),5<FT-C ! )- 
scher 

CENTRAL BUFFER STORAGE IN 
THE HEATING PLANT 

wƻǳǘŜ �� wƻǳǘŜ �� wƻǳǘŜ �	 wƻǳǘŜ �
 wƻǳǘŜ �� hǾŜǊŀƭƭ ƘŜŀǘ ƭƻǎǎ 

wƻǳǘŜ ƭŜƴƎǘƘ 

Dimension 

503: 213: 333: 243: 19 : �� 5.135 kWh } 
Per ȅŜŀǊ 40+40/126 32+32/111 40+40/126 32+32/111 32+32/111 

Service temperatures: Summer370/55 ZI [ Winter375/55 ZI 
Pressure loss  0,703bar at 1500 Full service hours 
Tab. 43: Laying without buffer storage  

DECENTRAL DISTRICT I9!¢LbD .¦CC9w 
IN BUILDINGS WITH3BUFFER MANAGEMENT 

wƻǳǘŜ �� wƻǳǘŜ �� wƻǳǘŜ �	 wƻǳǘŜ �
 wƻǳǘŜ �� wŀŘƛŀǘƛƻƴ ƭƻǎǎŜǎ 

wƻǳǘŜ ƭŜƴƎǘƘ 

Dimension 

503: 213: 333: 243: 19 : �! .105 kWh 
pro Jahr 

} 

32+32/111 25+25/111 32+32/111 25+25/111 32+32/111 

Service temperatures: Summer370/35 ZI [ Winter375/50 ZI 
Summer charge:31x3pro day R fresh water station or3Hygiene spiral u With buffer storge: 200032200 full service hours 

x without buffer storage: 150031700 full service hours 
Pressure loss 0,70 bar3at32000 full service hours 

} The total heat loss must be considered on a case-by-case basis. Tab. 44: Laying with buffer storage 
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