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User manual
Henco Ecoline calculation tool

HENCO Ecoline is an energy saving solution for recirculation loops and limits heat loss between supply and
return pipe. HENCO Ecoline allows to mount the return line in the supply line and offers several advantages:

ONLY HALF OF THE MATERIAL QUANTITIES NEEDED

P Fittings P Insulation

» Brackets » Core drill holes

P Fire stop barriers P Assembly

ENERGY SAVING

P Limited heat loss > Legionella contamination can be prevented

P Always the required temperature at the draw-off point with temperature control

LESS SPACE CONSUMPTION

P A separate pipe for the circulation water is no longer required.

HENCO Ecoline is designed on the Henco Super Size concept, a concept for all dimensions from 32 up to 75 mm! All assembly
instructions for processing products of Henco are applicable.

Underlying tool is intended to calculate all relevant parameters in 1 riser when the installation of the HENCO Ecoline solution is
foreseen. Note: The influence of a horizontal collector between different vertical riser is not included in this tool.

This tool will give you the following information based on the supplied input:

P Pressure losses of the risers P The power of the required circulation pump
P Pressure losses of the branches P The tap water temperature at each floor

P The recirculation flow (I/s) that is needed to compensate P The return water temperature inside the inner pipe at
for the heat losses of the riser piping each level
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GENERAL INSTRUCTIONS:

On the opening page all the parameters which are used as input for the calculations are depicted in red, or with a red border.
As long as the “CALCULATE" button on the upper left is not clicked, no results appear. Whenever a parameter is altered, the results
disappear, this is to prevent the results not matching the parameters. Only after clicking on “CALCULATE’, do the correct results

appear.
STEP 1:
Tap
. Insulation Recirculation Recirculation _ Tap water | Tap riser
Ecoline : lap water branch
“carcuiare || Fleor o ey (W/mK) | Tin outer | Tin inner pressure loss pressure loss pipe friction Lo

h P ; . o Mow =
height (m) /thickness || pipe (*C) | pipe (*C) (Pa)outer (Pa)inner diameter | pressure
) ) pipe pipe ™| ) doss pa) | PTEREE

Number of
floors
Targel temp
0)
Ambiznt temp

Temp infout
(FC) | |
Recirculation
flow (1s)

Choose number of floors, if different from the default value (3 floors). The table will automatically update when the number of floors

is adapted.
STEP 2:
i
| - Reoling ]ns:llatlon . . |l!gdrtulalhn Recirculation T oot Tap:wntar Ta? l:lser e
CALCULATE T diameter (Wim.K) Tinouter T ininner pressureloss pressure loss flow pipe friction fricti
height (m) (i) /thickmess = pipe (°C) pipe (°C) {Pa)_ouwr (l'a)_imer (imin) diameter pressure —

(mm) pipe pipe (i) | Mo (ER) | e (EP)
e .
floors
Target temp -
(§)]
Ambient temp -
(Ch
Floor 4 _ 40 hd
Floog 3 _ 40 -

Fioor2  |[EEI =0 >
Floor | _

Temp in‘out
(°C)

Reeirculation H ‘

flow (I's)

Choose “Target temperature”. This is the temperature that is required at the end (top) of the riser.
This is the lowest temperature in the riser.
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STEP 3:
Fealine Insulation |Iletirtllaﬁnn Recirculation Ta Tap water Tap riser h:nl:i
’m Floor diameter (Wm.K) Tinouter Tininner |pressure loss pressure loss Il.hw pipe friction Iricti
height (m) fthickness | pipe (°C) pipe (°C) | (Pa)ouler (Pa) inner A diameler pressure
- ) pipe ppe U™ mm) doss (kpa)  Pressure
| | loss (kFPa)
Mumber of
foors
e [ \
{°C)
{°<")
e [ o
Floor? [NSSEN[-c - | N20NN [ [
~ Feorl [EESSE[ -] EESGEN [ e~

ol .
{*C)

Recmeulation
Floow (15)

Adjust the ambient temperature as needed. This is the temperature around the pipes in the riser. Choose the lowest temperature
that can occur during the year.

STEP 4:
Tap
Insulation Recirculation Recirculation Tap water | Tap riser
CALCU LATE Floor df:::ll:::r (W/m.K) Tinouter T ininner pressureloss pressure loss I";:'H pipe [riction m
II eight (m) (mim) ithickmess  pipe (°C) | pipe (°C)  (I'a) outer  (Pa) inner ) diameter | pressure
(mm) pipe pie | O mm) | loss ) | PREE

Mumber of -
floors
Turgel lemmp -
()
Ambient temp -
(°C)

Floor 4 I_:_ e ]
o2 | _:I- B~
Florl [DEERN[20__ ~] 0 iB ~
‘Temp infout H - |
(")
Rj:ui.ruulaliun“ ” | | ‘
flow (I's)
Choose the floor heights if different from the default value.
STEP 5:
Tnsulation [Recircalation Recircalation e S
CALCULATE | Floor dijz::aT::r (efirla) | [THMCTE) TR P TRl [TE Tl ST 'l'm ;'Pm :r‘l:l.l;:
heighi (m) = fthickness | pipe (°C) | pipe (°C) | (Pa) ouler (Pa) inner (Vmin) diameler pressure
(mm) pipe pipe (mm)  loss (kPa) ml (kPa)
Number of -
Target temp -
(]
Ambienltemp-
(") I | 1
oo [ |
Floor2 [N B -
Temp in‘out
(0) |
IRecireulation ‘ H H |
Tlow (1/s)
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Choose Ecoline diameter from the drop-down boxes. A floor should always have an equal or bigger diameter than the floor above.
If not, an error message will appear during calculation.

127.0.0.1:49723 says

please check selected diameters

Guideline for choosing the diameter for the Ecoline solution: always one diameter bigger than what you would use in an installa-
tion with a standard external return line. So if you would choose diameter 50 for a standard circulation system, choose diameter 63
if you want to install the Ecoline solution.

STEP 6:

Recirculation Recirculation Tap water | Tap riser | , L

Insulation I ch

Ecoline

- Tap waler
Floor (W/m.K) | T in outer | T in inner pressure loss pressure loss pipe friction
CALCULATE | b otghi (m) | M2™ETF | ihickness | pipe (°C) | pipe (°C)  (Pa)outer  (Pa) inmer  1°v | diameier | pressure = Ticnon
(mm) . . (Vmin) pressure
{mm) pipe pipe (mm) loss (kP'a) loss (kPa)

Number of
foors
(°C)
Ambient temp-|
)
Floord | IEER[-0 - ISR
ors o — |

vioor2 |~ EON
S

== .

‘Recirculation | | H ”

flow (1/5)
Choose the heat conduction coefficient of the used pipe insulation. The heat conduction coefficient can be consulted in Henco's
technical manual.

STEP 7:
Tap
S Insulation Recirculation Recirculation| Tap water | Tap riser
: Ecoline | lap water branch
Floor (W/m.K) Tinouter Tininner pressureloss pressure loss pipe friction
CALCULATE ll.l?jgll.l. (II!I] d]ﬂ::li)er il . m - m {Pl) ( (Pa) i Now o= ter | p ﬁ‘kli.llrl;
( (mm) pipe pipe (Bmim) ) | oss (kPa) o (kPa)

e I
{loors

Target temp ‘-
("C)

Ambient lemp

S G ¢

Moors NS0 - | INSONN
Floor3 [INEIN (-0 - |INGONN
Foor? | (c: - SN

Floor | [R5 ]

‘lemp in‘out H H -

(") |
Recireulation
flow (Ifs)

Choose insulation thickness for each floor.
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STEP 8:
feotme  Msulation Recirculation Recircalation . Tapwater Tap riser h;’nl:.
[caLcuLare |, Floor o eter  (Wm.K) | Tinouter | Tinnner pressure loss | pressure loss "'M""“' pipe  fricton
height {m) (mm) /thickness || pipe (*C) | pipe (°C) (Pa)outer | (Pa)inner ) diameler
(mm) pipe pipe (K (mm)  loss (kPa) h”l (kPa)
Number of I '

=
Target temp
e
Ambient i:emp-
(°C)

Floord |[NNENNN[0 -] s -
Floor3 [N~ o
oot I I L e
Temp mnfout

(°C)

Recirculation

flow (L's)

Choose the water temperature entering the riser. This value can be different from the boiler setpoint due to heat losses in the
distribution piping (collector).

STEP 9:

Eeoline | nsulation Recirculation Recireulation| . Tap water | Tap riser | | T“Pﬂ
CALCULATE | Floor diameter (Wm.K) Tinouter Tininner pressure loss pressure loss I:!ow pipe friction friction
height (m) () fthickmess pipe (°C) | pipe (7C)  (Pa) outer (I"a) inmer (min) diameter | pressure

(mm) pipe pipe () oss (MP2) 0 oFa)

Number of
e [
Targel lemp -
()
Ambient temp -
("C)

Floor4 [N (=0 | IoN | s ]
ioor 3 | [0 | INNSON | | |
foor2 | o2 - |ESINN e -
Moor | |NNSINN (> - |ISSIN e |
Temp in‘oul H - |
Recirculation H |
flow (I's)

Enter the tap water flows at each floor. The user needs to take into account a diversity factor for water usage on each floor and
between floors. The program itself does not use a diversity factor on the tap water flows.

STEP 10:
=
- Insulation Recirculation Recirculation Tap water | Tap riser
Ecoline o - Tap waler A 2 branch
Floor (Wm.K) Tinouter Tininner pressure loss pressure loss pipe [riction
| CALCULATE |\ ot () dj[“;j":l;" fthickness  pipe (°C) | pipe (°C)  ("a) omter | (Pa) inner ﬂﬂ‘“",l ) diameter | pressare Lezlis
(mm}) pipe pipe (mm) | loss (KPa) lmsl (LPa)

Number of
flaors
Targel lemnp
{*C)
Ambient temp
(0
ioors [N <o~ NSO e

~Foor | S = e

‘Temp infout
("C)
Reeireulalion H H | | ‘

flow (1/s)

From the drop-down lists, the appropriate tap water (branch) diameter can be chosen.
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STEP 11:
Ecoline Insulation |Iie:irtlhﬂm Recirculation aprat Tap water | Tap riser Iﬁph
@I Floor diameter (Wm.K) Tinouter T ininner |pressure loss pressure loss a pipe friction Iriclion
height (m) /thickness pipe (°C) pipe (°C) | (Pa) outer  (Pa) inner diameter ressure
(mm) pipe pipe (L'min) P ressure
pipe pipe (mm) | loss (kPa) | PR
Wumber ol
Ambient temp
(°C)
Foord [N PEE o0 60.10 7.38 16493 EGs [ 156 31081
Flaor 3 60.93 6012 [ 732 16506 |[NUILS___ ~] 3456 | 48550
|  Eloor2 62.07 6043 | 407 16660 [z -1 1532 20.25
| Floerl 6343 £0.84 0.24 wiso [ ] u4s | L4
Temp |n."nut
61.32
wS - |
Recireulation | 43 19.00 64418 6387
flow (1s)

When all parameters (inputs) are set correctly, click on the “CALCULATE" button. The results will appear. If results are not satisfactory,
adapt parameters and recalculate.

STEP 12:
Fealine Insulation Illttir:lhlinn Recirculation 1 Tap water Tap riser b 1':[::.
'm _Flour diameter {\’b"fn:l.li) T_ll outer I‘h inner |pressure loss mm-_rehss =llmw ‘phe friction Fricti
height (m) (mm) fthickness = pipe (°C) pipe (°C) | (Pa)outer (Pa) inner (¥min) diameler pressure —
(mm) pipe pipe (mm) loss (kPa) [
loss (kFa)
Number of
floors |
e |
blunl lemp
(:C) L | _ | .
Floord [N [0 S 000 600 7.69 15279 = v 156 [ T1ss
Floord [EN[sc - |EE ool 60.12 397 15303 Oz ~] 725 093
Floor2 |[Es: - | 6212 £0.39 0.73 15543 Dz ~] 114 47
Floor] |[EER[7s -] 63.52 60.50 0.25 o431 [z -] 143 0.70

lemp ||1fo1.lt H
Rn,cmuialwn -
flow (I/s) l 0.0147

In the above screenshot is shown that the diameters of main pipe and branches are changed to lower the pressure drops related to
tap water use (last 2 columns).

12.69 T17.46 31.68

STEP 13:
Eeoline Insulation I’Ih.'cir:lhlinn Recirculation T Tap water Tap riser hrl;au[::t
Im Floor iaitetee (Wm.K) T inouter T ininner pressure loss pressure loss al.llnw pipe friction fricti
height (m) ] fthickness = pipe (°C) pipe (°C) | (Pa)outer (Pa) inner (Umin) diameler pressure iy
(mm) pipe pipe (mm) loss (kPa) [
loss (kPa)
Number of
lloum
hmnl lemp
(90
Tloor 4 _-- 60,10 6010 7.69 18379 2 -] 156 71.55
Floor3 [ 50 60,91 6002 | 397 15303 NGz -] 72 093
Floor2 |[E[es ~ [ 6212 6039 | 078 1ss.43 I -] L 47
Floor! |[REERN 75~ R 6050 | 025 16431 B[z -] 1143 [ 070
Iemp nu’out H - 61.28 |
R.:.um.ulullun ' S e 17 as | )
ﬂm (“5] 0.0147 l 12.69 717.46 3168

The highlighted value is the recirculation flow (I/s) that is needed to compensate for the heat losses of the riser piping. This flow
gets bigger with more floors, bigger floor to floor distances, thinner insulation, higher target temperature, lower input temperature
and with insulation with higher heat conduction coefficient.
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STEP 14:
Tap
) Ecoline l'nsrll:ltinn ['Iltdrclhlinn Recirculation Tap water Tap water Tap riser branch
chLcULaTE | Floor o eter | (W/MK)  Tinouter Tininner pressureloss pressureloss o o pipe friction
height (m) “EMET ) ickness | pipe(°C)  pipe (°C) | (Pa)outer  (Pa)inner Do e | e
=) (mm) pipe pipe (Wmin)  "oum)  loss (kPa) m}

Number of -
floors

Target temmp |-
(°C)

Ambicnl (cmp -
(C)

_ 6010 60.10 7.69 183.79
.
B

floors | [2c - B ] 56 s
Floor3 [0~ 60.91 60.12 397 1530 G -] 73 093
Floor2 |[E[E2 ~ 62.12 60.39 0.73 18543 [ =2 v 1L 472
Floorl [ | 6.2 8080 | 035 16431 [z~ -] 143 0.70
Temp infout
61.28
Recreulation -| 3 a 16
e 12.69 717.46 31.68

The pressure loss for recirculation is given separately for outer and inner pipe. The recirculation pump, when choosing 1 pump per
riser, is dimensioned based on the sum of both pressure drops. If a common recirculation pump is chosen, the pressure drops of
the distribution lines have to be added.

So, in case of 1 re-circulation pump at the feet of the riser working point of the pump has to be:

flow =0.0147 I/s=531/h
head = 12.69 + 717.46 = 730.15 Pa (100 kPa = 1 bar = 10 mWK).

STEP 15:

Feolin Insulation [’Ilrdrclhlinn Recirculation T Tap water Tap riser MI:“E*

[ CALCULATE |, Floor dlﬂ‘“ ¢ | (Wm.K) Tinouter Tininner [pressureloss pressureloss P 2T Lipe friction
: meler £ : 5 = Now z [riction
height (m) el fthickness = pipe (*C) pipe (*C) | (Pa)outer  (Pa) inner (Vmin) diameter pressure =
(mm) pipe pipe (mm)  loss (kPa) ml :

s (kia)

Number of
floors

Target temp

o [
Ambient lemp
B e 3]

Floors |INSENN:c - |0 0.0 6000 | 7.69 183.79 ¥ 156 | 7155
Floor3 [R50 - |BNBGRN  6o.1 6002 | 397 183,93 v] 725 093
Flor2 (2 | 6212 6039 | 073 185.43 V] 1La4 172
Florl (DS 5 - EE 53.52 6050 | 025 164.31 V] 1Lay | o7o
| -
Recireulation ‘ 0.0147 l 12.69 71746 3168

flow (1/s)

The highlighted values show the tap water temperature at each floor.
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STEP 16:
Feoline Insulation ['Iltdrclhlinn Recirculation 1: Tap water Tap riser 1':[::.
lm Floor o er | (WMK) Tinouter Tininner pressureloss pressure loss apm“ - pipe friction i Ii "i
height (m) fthickness = pipe (°C) pipe (°C) | (Pa)outer (Pa) inner A diameter pressure
= mm e, mm loss (kPa) e
(mm) pipe pipe (mm) e
Number of
floors
bll.:nl Lemp
1°C) | | }
Tloor+ | 20 < | «0.10 60.10 7.69 183.79 156 | 7135
Floord [EN[sc - |EE ool 60.12 397 183,03 7.25 093
Floor2 | G2 a2 60.39 0.73 18543 14 47
Floor] | B 8080 | 035 16431 1143 0.70
Mﬁa“;-“(mm 0.0147 12.60 717.46 3168

The highlighted values show the return water temperature inside the inner pipe at each level. These values are merely informative
and have no practical value, except for the temperature at the bottom of the riser as this temperature can be used for calculation of
heat losses in the return line of the distribution piping.

STEP 17:
Feoline Insulation [’Ilttir:lhlinn Recirculation T Tap water Tap riser b Ta[::.
'm Floor o (Wm.K) Tinouter T inioner pressure loss pressure loss s pipe friction fricti
height (m) (mm) fthickness = pipe (°C) pipe (°C) | (Pa)outer (Pa) inner (¥min) diameler pressure e
(mm) pipe pipe (mm) loss (kP'a) m‘ ,
s (kIa)
Number of
w
e [ |
mnbwnl lemp
B %) L _
Tloor4 | 40 v 60,10 60,10 7.69 183.79 v 136 71.35
Floor3 [R50 ] 60.91 60,12 197 183,93 v] 735 093
Floor2 |63 ~ 62.12 6039 | 073 185.43 ~] 144 472
Floor ! |ES 75 ~ [ 6132 6080 | 025 164.31 v] 143 0.70
Iemp mfnut H - 61.28 |
R.:.Lm.ulullun . y e pt17dk |
flow (1/5) ‘ 0.0147 l 12.69 17.46 3168

The highlighted values indicate the pressure losses caused by friction when tap water is used. These values include the pressure
losses in piping and T-pieces.
If values are too high (>> 1 kPa/m of piping) choose bigger diameters for main pipe.

REMARK:
the calculated pressure losses are only taking into account the friction losses and not the static pressure due to the height
of tap water point (10 m higher = -1 bar).
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STEP 18:

|'Il Ta
. Insulation irculation Recirculation . Tap water Tap riser P
Leoline pressure loss pressure loss EREL pipe friction  PT2Nch

li Floor : (Wm.K)} Tinouter T ininner -
CEEEIERTE height (m) (e fthickness = pipe (°C) pipe (°C) | (Pa)outer (Pa) inner Ih'l} diameter pressure ok
(mm) (L'min) pressure
(mm) pipe pipe (mm) loss (kPa) .
loss (kFPa)
fours

bwnl Lemp
(0

Tloor4 | ISR 20 60.10 60.10 7.69 183.79 7] 156 | T8
Floord [ 5o 60.91 60.12 397 183,03 v 723 093
Floor2 |52 62.12 60.39 0.73 18543 v 1L 4an
Floor | _—_ 63.52 60.50 0.5 164.31 v] 1143 0.70
Temp in/out N
717.46 31.68

Recireulation
flowe (1/5)

The highlighted values indicate the pressure losses caused by friction when tap water is used. These values indicate the pressure

drop in the T-pieces at each floor.
If values are too high, choose bigger diameters for branch pipe.

0.0147 12.69
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