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INTRODUCTION

HEAT NETWORK VALVES

Content:
A terminal unit, usually a Heat Interface Unit (HIU)
or Air Handling Unit (AHU), is only as good as the
system that is supplying it with energy. For the
terminal unit to get enough thermal energy it
requires two things: flow and temperature.
Whilst the temperature of the water is down to
the primary heat source (usually a boiler) and how
well insulated the pipework is, the valves we are
recommending in this brochure will help to ensure
that the terminal units get an adequate flow by
keeping the water clean and the system balanced.
This brochure will focus on heating systems
supplying Giacomini Heat Interface Units.

P3 – What is balance?
P3 – Variable Flow System
P4 – System Components
P5- Production
P6 - Distribution
P9 - Valve Setting: DPCV
P10 - Valve Setting: Static
P11 – Consumption
P12 – Design Assistance
P12 – Product Datasheets

CIBSE HEAT NETWORKS CONSULTANTS
To arrange to speak with one of Giacomini UK’s
CIBSE certified Heat Networks Consultants please
contact us on:
Telephone: 01454 311012
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Variable flow systems
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Since the mid 1990’s developments in water-distribution have seen systems switch from constant flow to variable
flow, in a move towards more efficient system design. In a constant flow system the flow rate stays the same
regardless of the demand within the building, whilst variable flow systems are designed to match heat output to the
actual demand of the building in real time. This creates significant benefits in terms of both energy and capital cost.

SYSTEM BALANCE

The benefits of a variable flow system is that the pump can
reduce its speed when there is low demand and by doing so
it reduces the power consumption of the pump as well as
the heat losses through the pipe network. Lower flow rates
also maximise the temperature differential between the
flow and return and by doing this ensure a reduced return
temperature, hence making the overall system more efficient.

What is balance?
One thing to remember about water is that it is lazy and it
will always take the path of least resistance. In an unbalanced
system this means that the HIUs closer to the plant room will get
proportionally more flow and hence will receive more energy
than the most remote HIUs. To achieve balance, it is necessary
to add resistance to the easy paths to give all routes equal
resistance and force the water to flow around all pipe routes. A
balanced system is achieved when the flow through all paths
corresponds to the specified design flow rates.

Variable - Open/Modulating

The pump speed can be controlled by either sensing
the pressure differential between its inlet and outlet and
adjusting its speed accordingly, or by a differential pressure
sensor across the most remote pressure controlled subbranch, wired back via BMS. If the pump is controlled by a
remote differential sensor, it is recommended to install a
second differential pressure sensor on an alternative subbranch in case the index circuit changes during varying
loads. The pump will keep the differential pressure constant
regardless of changes in resistance in the system.
Diagram (below):
Differential pressure sensor for pump control
Located on the most remote pressure controlled sub-branch
(index circuit)

In a variable flow system, the flow, velocity of the water and
system pressure losses vary frequently depending on demand,
causing the path of least resistance to change from one pipe
route to another. To balance a system where the velocity
frequently changes, a dynamic method of controlling flow is
required, often in the form of Differential Pressure Control Valves
(DPCVs) or Pressure Independent Control Valves (PICVs).

P

Variable - Closed
In a variable flow system it is normally recommended to install Differential Pressure Control Valves (DPCVs) on
sub-branches or Pressure Independent Control Valves (PICVs) on all branches to the Heat Interface Units (HIUs).
A DPCV keeps the differential pressure constant in the sub-circuit that it is controlling, regardless of changes in
resistance within it and also regardless of fluctuations in flow in other parts of the system. This makes the subcircuit independent from other sub-circuits and accurate flow can be maintained. As the DPCV keeps a maximum
differential pressure, it also protects any 2-port valves downstream. Sometimes the differential pressure control is
built into the 2-port valves in the form of PICVs, however this usually means the valves are not as reactive and the
system will not be as efficient. It would also mean that the system branches won’t be independent of each other.
Circulation is required in the system at all times which can be maintained either by a bypass at the end of each
sub-branch or by using intelligent 2-port valves at the terminal units.
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2. DISTRIBUTION
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A heat network can be broken down in three areas;

Production, Distribution and Consumption.
Y-Strainers

Differential
Pressure
Control
Valves
(DPCVs)

Landing Bypass Sets

P6

P6
Boiler Safety Manifold

Static
Balancing
Valves

Pressure Test Points

P5

P8

P5

Hydraulic Separator

P8

Ball Valves

P5

P5
Magnetic Dirt Separator

Underfloor Heating

P11
CIBSE CP1
HEAT NETWORKS:
CIBSE CP1 acknowledges that variable flow
systems result in lower flow rates and lower return
temperatures. It recommends that the pumps are
controlled to maintain a minimum pressure difference
at the extremities of the network, by using a remote
differential pressure sensor. It also mentions that this
control principle is important, as it will reduce heat
losses and pumping energy.

BOILER

1. PRODUCTION
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THREE:

PRODUCTION

Dirt Separation (R146I)

The plant room is labelled as the production area of the heat network. The main
function of the plant room is to convert the primary energy source, such as the energy contained within the
wood pellet or the gas that is feeding the boiler, into thermal energy, energy in the form of heat. This generates
hot water, which is transported around the building via the distribution network.

ONE:

THREE:

Boiler Safety Manifold (R555)

Hydraulic Separator (R146I)

A preassembled manifold group for boiler room safety,
protection and checks. This boiler safety manifold has been
especially developed to aid BS EN 12828 compliance, which
sets out the minimum safety requirements for heating systems.
For sealed systems, and in particular for systems supplying in
excess of 300 kW, you will need to install a number of products
close to the boiler including: a safety temperature limiter,
one or more safety pressure relief valves, pressure limiter, an
expansion trap and a water level limiter. Our compact boiler
safety manifold is ideal for this purpose and can be easily and
quickly installed.

TWO:
Ball valves (R910, R250)

For isolation of any ancillaries that might require maintenance
such as pumps, filters, DPCVs etc.

For hydronic systems that contain multiple,
independently controlled circulators,
hydraulic separation is recommended.
Interference between the individual
circulators can impact the flow and head
characteristics, affecting the heat delivery.
Installing a hydraulic separator will lower
the head loss of the common piping by
slowing the flow velocity within the vessel,
which in turn reduces the interference
between the individual circulators. The
dirt separator, located at the bottom of
the device, separates and eliminates any
debris inside the circuits and should be
connected to the discharge piping. The
deaerator, located at the top of the device,
separates and eliminates the air inside the
circuits through the air vent valve.

1

2 3

Dirt separators should be installed to avoid costly maintenance of the system. If dirt is present in
the system it will build up in filters protecting vital parts and restrict flow. Flow restriction will
increase the pressure losses and the pump will have to work harder to circulate the water.
It will also decrease the flow rate to the HIUs and it can become difficult for the HIU to
transfer enough energy to the secondary side.
Giacomini’s hydraulic separator with dirt separation (R146I) separates out the dirt
in the system using a metallic mesh insert. The solid debris falls to the bottom of
the separator as the flow slows down, where it can be emptied. Dirt separators
should be installed on the return circuit to protect the boiler and pumps from
dirt that might damage delicate parts.
If a hydraulic separator with dirt separation is not
included within the plant room, we recommend
that a magnetic dirt separator (R146M) be
installed on the return circuit. The R146M
magnetic dirt separator can also be
used as extra magnetic protection if a
hydraulic separator is installed.
The R146M magnetic dirt separator is available either
threaded (3/4” to 2”) or flanged (DN50 to DN150).

FOUR:
PressureTest Points (P206Y001)

FIVE:

The Pump can be of either constant or variable speed
depending on the type of system, however variable speed
pumps are far more common due to their energy saving potential.

For measurement of differential
pressure to determine flow or to
detect dirt build up. These should
The differential pressure of the pump should equal the pressure losses
ideally be installed in flow and
throughout the system caused by the frictional losses when the water
return connections to HIUs,
flows through the pipes, fittings, valves and HIUs in the index circuit (usually
adjacent to the DPCV and
the most remote circuit). This needs to be calculated for the maximum design
partner valve and each
flow, which usually occurs on the coldest day of the year when most heating
side of strainers.
systems are commonly turned on at the same time.
The static pressure of the system can be ignored
when sizing the pump in a closed system, as the weight
of the water on its way up through any vertical pipework
counteracts the weight of the water on its way down.

BOILER

In a variable flow system, the pump is usually controlled by the
differential pressure being kept constant at either side of the pump
or by a differential pressure sensor on the most remote sub-branch, as
shown in the diagram on page 3.

CIBSE CP1
HEAT NETWORKS:
Variable pump speed is
recognised in CIBSE CP1.

5 4
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DISTRIBUTION

CIBSE CP1
HEAT NETWORKS:

The distribution part of the system transports
the thermal energy from the production area to the

consumption area. A network of pipes will take the heated
water from the plant room and up through the floors where the
branches will take it to all terminal units.

To design a system in accordance
with CIBSE CP1, differential
pressure control valves should be
installed to limit maximum flow
and to limit differential pressure
across the 2-port control valves
within the HIUs.

TWO:
Y-Strainers (R74A)

Y-strainers need to be installed to protect vital components from damage that can be caused by
debris in the system. These should be checked and cleared regularly. The y-strainers contain
a dirt trap where the debris will build up, however if the water is dirty these traps can
build up quickly and risk blocking the strainers causing a restriction in flow. Giacomini’s
y-strainers (R74A) are available in sizes from 3/8” to 4” and must be installed horizontally
in the correct flow direction and with the trap pointing downwards.

ONE:
Differential Pressure Control Valves (R206C)

PRESSURE
LOSS (dP)

Differential Pressure Control Valves (DPCVs) are recommended to be installed on all branches
off the main riser. A DPCV holds the pressure differential constant so that when valves are
opening and closing in other parts of the system, it does not affect the branch the DPCV is
controlling.

Pressure Loss (Pa) =
kv x v2 x density(kg/m3)

There is a relationship between flows and pressure loss in a system; an increase in flow rate
through the branch would also cause an increase in pressure drop. As the DPCV does not
allow an increase in pressure drop through the branch it is controlling, it therefore also
restricts the flow rate.

Velocity (m/s)

Differential
Pressure (Pa)

0.1

0.1

CIBSE CP1
HEAT NETWORKS:

0.2

0.4

0.3

0.9

CIBSE CP1 recognises the
importance of installing y-strainers
by stating that large bodied
strainers with fine mesh shall
be specified on both direct and
indirect systems, to reduce the risk
of dirt accumulating on valves and
heat exchangers.
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2.1
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2.5
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2.6
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3
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3.1
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3.2
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3.3

108.9
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115.6

3.5

122.5

3.6

129.6

3.7

136.9

3.8

144.4

3.9

152.1

4

160

As the velocity doubles,
pressure loss quadruples.
The chart and graph (right)
is provided for example
purposes only.

Without this control of the flow rate, one branch
can get an excessive flow rate. This would lead to an
increased return temperature and it could also create
an imbalance in the system, which could starve the
other branches of flow.
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Continued on page 7
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a

DISTRIBUTION CONTINUED

a

(P2a)

(P2b)

ONE:
Differential Pressure Control Valves (R206C)
Valve Authority

b
(P1b)

MV

MV

b
(P1a)

Giacomini’s DPCVs
(R206C) have a unique
double spring system,
which means that they can
be set in two pressure ranges,
5-30 kPa or 25-60 kPa. This
means that if any mis-calculations
have been made during design
stage, then the same valve can still be
used to change from the ‘LOW’ to ‘HIGH’
pressure range. These DPCVs are available
from ½” – 2”.
DPCVs on sub-branches eliminate the need for
PICVs at or within the HIUs.

Ptot

DPCVs also simplify the commissioning process, as once
the DPCV on the sub-branch has been commissioned,
this branch will work independently in terms of pressure
and flow variations from all other sub-branches in the system.

b
- = valve authority
a

INSTALLATION:

(pressure drop over terminal branch, excluding 2-port valve)

(pressure drop over fully open 2-port valve)

The DPCV also protects the 2-port valves within the HIUs from excessive differential pressure, as
well as giving the valves higher authority. The valve authority of a 2-port valve is how well the
valve controls the flow. This is calculated by dividing the differential pressure across the open valve
with the differential pressure across the valve when it is closed. The higher the valve authority, the
better the flow, but it should have a value of at least 0.3 for the valve to function properly.
Even if a 2-port valve is capable of closing against a high differential pressure, minimising the
differential pressure it has to work against reduces noise from the valve and also removes any risk
of cavitation of the valve.

Choose the DPCV and partner valve with the same nominal diameter as the
pipe they are to be installed on.

• Must be installed on return pipe
• Can be installed horizontally or vertically
• Must be installed in the correct flow direction indicated by the arrow on the valve body
• We recommend installing an isolation valve before and after the DPCV and a y-strainer prior to the
DPCV to prevent the presence of debris
• The factory setting of the valve is set at the minimum kPa; this will alter depending on the valve size
• Working temperature range 5-110°C, maximum static pressure 16 bar, maximum differential pressure 6 bar
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DISTRIBUTION CONTINUED

FOUR:

THREE:
Landing Bypass Sets

Static Balancing Valve (R206B)

The pump speed will decrease when there is little demand in the system, however a low flow
needs to be ensured at all times to guarantee that heat is always readily available to the HIUs when
required. We recommend installing a landing bypass at the end of each branch; to minimise the
return temperature, to ensure there is always a low flow through the pump and to fully circulate
water treatment. The landing bypass needs to be set at around 10% of design flow rate using the
pressure independent dynamic balancing valve (between ∆p 17 and 400 kPa).

The R206B static balancing valve is set at the maximum design flow and is
connected to the differential pressure control valve (DPCV) via a copper capillary
tube. This enables the DPCV to keep the differential pressure at the pre-set
value for the sub-branch it is controlling. The differential pressure the DPCV
holds constant should generally not exceed 1.5 times the pressure drop
across the most remote HIU.

Giacomini’s landing bypass set comes with the option to include a bypass, as shown below,
ensuring constant flow around the entire pipe system.

The capillary tube that connects these two valves, allows the
interaction of two contrasting forces both acting on an elastic
membrane, which activates the stopper and hence adjusts the
flow.

Sets are available in ½” and 1”, suitable for flow from 276 l/h to 5830 l/h.

Giacomini’s static balancing valve (R206B) is available
from ½” to 2” and allows gradual and precise regulation
of the flow rate.
The flow rate can be measured using the
pressure test points built into the valve using
a differential manometer.

5 x Dn

INSTALLATION:

2

1

Choose the static balancing valve with the same nominal diameter as the pipe.
The designer of the system will have worked out what kV value needs to be added to
each branch for correct balancing; this will be in reference to the least favoured path.
• Must be installed on flow pipe
• Can be installed horizontally or vertically
• Must be installed in the correct flow direction indicated by the arrow on the valve body

3

4

• We recommend installing an isolation valve before and after the static balancing valve and a
y-strainer prior to the static balancing valve to prevent the presence of debris
• The valve must have the same nominal diameter as the pipe it is installed on
• The pipe must be in line with either side of the valve for at least 5 x the valves nominal diameter
• Working temperature range: 5-110°C, maximum static pressure: 25 bar
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VALVE SETTINGS: DPCV

In order for the static balancing and differential pressure control
valves to be set correctly, you need to know the maximum design
flow rate and the design differential pressure for the branch.

The setting of the differential pressure control valve, R206C, can be identified by finding
the design flow rate and differential pressure of the branch in the graphs on page
4 (“L” low setting) and page 5 (“H” high setting) of the R206C technical data sheet
(0823EN).
The valves “L” low and “H“ high settings are selected based on the initial
differential pressure range calculations provided by the system designer.
The example below shows the “H” high valve settings for the 1 1/4” model.
Example (R206CY106)
1a Flow Rate: 2,7 m3/h
1b Differential Pressure: 0,48 bar
2 Valve Setting: 5

The maximum design flow rate

should allow for the full heating demand plus
the diversified hot water demand.

2

1b

The differential pressure of the branch

is normally the pressure drop around the index circuit
within the branch.
Both of these values should be provided by the system
designer.
R206CY106 - “H” (High) setting
Indicator
position

Qmin
[m3/h]

Qmax
[m3/h]

0

0,75

3,50

1

0,75

3,75

2

0,75

4,00

3

0,75

4,15

4

0,75

4,30

5

0,75

4,50

6

0,75

4,50

7

0,75

4,50

8

0,75

4,50

9

0,75

4,50

Page 9

T: 01454 809100

1a

1
2
3
E: enquiries@giacomini.co.uk

W: www.giacomini.co.uk

T: 01454 809100

Indicator
position

Qmin
[m3/h]

Qmax
[m3/h]

0

0,75

3,50

1

0,75

3,75

2

0,75

4,00

3

0,75

4,15

4

0,75

4,30

5

0,75

4,50

6

0,75

4,50

7

0,75

4,50

8

0,75

4,50

9

0,75

4,50

Draw a vertical line from the maximum design flow rate (m3/h) and a
horizontal line from the differential pressure of the branch (bar).
The two lines will intersect with a corresponding indicator position.
Set the desired pressure value by rotating the red valve handle.
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VALVE SETTINGS: STATIC BALANCING

The static balancing valve, R206B, should be set at the maximum
design flow rate. The designer of the system will have worked out
what kV value needs to be added to each branch for correct
balancing; this will be in reference to the least favoured path.

The example below shows the losses of pressure for the 1 1/4” model.
Kv

Setting

Kv

5

0,73

55

4,89

10

1,21

60

5,50

15

1,53

65

5,86

20

1,79

70

6,46

25

2,21

75

7,05

30

2,66

80

7,60

35

3,25

85

7,97

40

3,69

90

8,55

45

4,04

95

8,98

50

4,39

100

9,50

Setting
Example (R206BY006)
1a Flow Rate: 3,0 m3/h
1b Differential Pressure: 0,20 bar
2 Valve Setting: 70

The maximum design flow
rate should allow for the full heating
1b
demand plus
the diversified hot water
demand.

2

The differential pressure of the branch
is normally the pressure drop around the index
circuit within the branch.
Both of these values should be provided by the system
designer.
Indicator
position

Qmin
[m3/h]

Qmax
[m3/h]

0

0,75

3,50

1

0,75

3,75

2

0,75

4,00

1
2
3

0,75

4,15

3
4
5
6
7
8
9

Page 10

4,50
At0,75
the point
in which the two lines intersect, follow the red diagonal line upwards to
determine
the correct valve setting.
0,75
4,50

Adjust
presetting regulation of the R206B valve by rotating the handle until it
0,75 the4,50
aligns with the required setting on the regulation scale. This setting can be secured
0,75 an Allen
4,50 key.
using
4,50

Alternatively, use the required flow rate along with the differential pressure according
to the valve size as demonstrated using the graph on the left (page 19).

T: 01454 809100

Example (R206BY006)
Flow Rate: 2,5 m3/h
Differential Pressure: 0,10 bar
Kv rating: 8,0 m3/h
Valve Setting: 85

1c

2

1b

1a

1a

Draw a vertical line from the desired flow rate Q and a horizontal line from the desired
0,75
diff
erential4,30
pressure Δp.

0,75

1a
1b
1c
2

E: enquiries@giacomini.co.uk

W: www.giacomini.co.uk

1
2
3

Draw a diagonal line from the desired flow rate Q through the desired
differential pressure Δp. Continue the line until it reaches a Kv rating on the
presetting regulation chart.
Draw a horizontal line from the Kv rating to determine the presetting
regulation that will obtain the desired flow rate Q depending on the
differential pressure Δp, according to the valve size.
Adjust the presetting regulation of the R206B valve by rotating the handle
until it aligns with the required setting on the regulation scale. This setting
can be secured using an Allen key.
Please see page 2 of the R206B technical data sheet (0521EN) for full
instructions.
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Radiator Valves

Page 11

To aid with balancing of the radiator circuit, CIBSE Heat Network CoP recommends using pre-settable
TRV’s and for these to be pre-set at a low enough flow rate to give the required (low) return temperature
whilst still giving the design heat output. Our range includes: R401PTG, R402PTG, R411PTG, R412PTG,
and R415PTG.
R415PTG
R401PTG
R412PTG

CONSUMPTION

The consumption side of the system is the secondary side of the HIU within the
individual dwellings.
A range of heating systems are available, with the most common two being radiators or underfloor heating.

ONE:

THREE:
Underfloor Heating

Giacomini UK also specialise in providing underfloor heating systems to commercial
properties (hospitals, schools, offices, industrial and agricultural applications).
With an experienced UK team of project engineers, Giacomini UK take projects
seamlessly from design through to
installation and commissioning.

Magnetic Dirt Separator (R146C)

To protect the secondary side system, regardless of whether it is a radiator circuit or underfloor heating, we
recommend installing a magnetic dirt separator on the return to the HIU.
This will protect all vital components on the secondary side of the HIU, such as the plate heat exchanger,
safety relief valve, expansion vessel and pump, from damage that can be caused by debris in the system.
Our magnetic dirt separator, R146C, is small and compact and is also orientable for ease of installation. It
eliminates dirt and debris from the system by a combination of magnetic and cyclonic effects as well as a
built in inox filter. This magnetic dirt separator comes with 3/4” connections and is only 141mm in height.

TWO:
Radiator Valves

Giacomini’s range of thermostatic radiator valves (TRV) consists of
the R470 and the R460. The popular R470 has been the leader of
Giacomini’s TRV family over the last 20 years. The R460 is Giacomini’s
new Tell A rated TRV head.
Both TRV options contain a liquid sensor, which enables users
to control temperature settings with incredibly high precision,
allowing varying temperature in different rooms. This maximises
the efficiency of the heating system, which subsequently helps
save energy, and money.
The R460 has received an A rating (the highest possible) from the
product classification body for the European TRV industry, TELL
(Thermostatic Efficiency Labelling). TELL ratings are based upon the
products’ ability to allow the user to notice an immediate saving.

R460

R470

R726

R26GB

Giacomini’s
premium
brass
manifolds and components are
utilised within all system build-ups:
screeded, joisted, floating floor,
suspended and low-profile.

3

CIBSE CP1
HEAT NETWORKS:
CIBSE CP1 recommends installing
low
temperature
heating
systems, such as underfloor
heating, in systems supplied by
heat networks as this reduces
return temperatures, which is
advantageous for the efficiency
of heat networks.

1

2

1
R446ZX073

The Giacomini radiator valve and accessory range includes over 50
different products, covering tail pieces, adaptors, drain cocks and
head and valve packs for radiators and towel rails.

R446ZX023

For more information visit uk.giacomini.com/download-area

For more information visit uk.giacomini.com/download-area
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COMPONENT DATASHEETS

DESIGN ASSISTANCE

At Giacomini we want you to get the best possible heat network you can, which is why all
of our technical sales engineers are now CIBSE certified heat networks consultants. This
means that we will be able to guide you through the design of your heat network and
make sure it is done in accordance to CIBSE Heat Network Code of Practice CP1.

To view the technical datasheets of the products mentioned in this flow control brochure, scan the
individual codes displayed on this page or visit uk.giacomini.com/products/search
Boiler Safety Manifold (R555)

Hydraulic Separator (R146I)

Magnetic Dirt Separator
(R146M)

Y-Strainers (R74A)

Static Balancing Valve (R206B)

Differential Pressure Control
Valves (R206C)

Magnetic Dirt Separator
(R146C)

When planning your flow system, you may wish to consider these
additional flow control components.

Amongst other things, we will:
-

Advise on diversity and calculate your peak demand
Advise on flow rates, velocities and pressure losses
Guide you through the pump selection process
Advise on valve positioning and flow control
Check that your design is in accordance with CIBSE CP1

Our CIBSE certified Heat Network Consultants are;
Helen Gibbons, Technical Support Manager, HNC194503
Alistair Moore, UK & Ireland Sales Manager, HNC206012
Warren Smyth, Technical Sales Engineer (Ireland), HNC3492
Oliver Gledhill, Technical Sales Engineer, HNC206018

Pressure Independent
Control Valves
(R206AM)

Dynamic Balancing
Valve (R206A)

Dirt Separator &
Deaerator (R146D)

Standard Port Ball
Valve (R250)

Standard Port Ball
Valve Compression
Ends (R258CC)

Pressure Gauge (R225)

Full Port
Ball Valve (R910)
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PLEASE DO NOT HESITATE TO CONTACT US
WITH ANY QUESTIONS OR ENQUIRIES

Giacomini U.K. Ltd
Unit 2, Goodrich Close, Westerleigh Business Park
Yate, South Gloucestershire, BS37 5YT.
Tel: 01454 311012 - Fax : 01454 316345
enquiries@giacomini.co.uk - www.giacomini.co.uk
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