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TI-S75-11
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Selection of 
Modulating Feedwater Valves 

Electrically Actuated
Safety

Your attention is drawn to
Safety Information Leaflet IM-GCM-10

1. Selection of the valve body size
The standard valve for modulating boiler water level control is 
DN40 (1½") nominal pipe size (40 mm). A range of seat sizes 
to suit this body is available to suit most sizes of boilers. 
However, for smaller or larger boilers, alternative sized valves 
can be selected from the Spirax Sarco range - See overleaf.
Valve stem seals are available in normal (PTFE) or high 
temperature (graphite) material. We recommend the use of the 
high temperature seal to decrease the possibility of leakage 
over long term use. Valves with high temperature stem seals 
are suffixed 'H'.

2. Selection of the valve body material 
 and pressure rating
The valve body must be suitable for the maximum pressure and 
temperature in the feedwater line.
Standard valve types are as follows:

SG iron body
KE71 Screwed PN25 rating

(Pmax 25 bar g at 120ºC)KE73 Flanged

Cast steel body KE43 Flanged PN40 rating
(Pmax 40 bar g at 120ºC)

3. Selection of the valve Kv
The DN40 valve body size is available with various seat sizes 
giving a choice of Kv values.
Use the graph to select a suitable Kv as follows:
a) The feedwater flowrate is the actual maximum steam 
 generation rate of the boiler plus any blowdown rate where 
 this is significant. In practice the use of the 'from and at' 
 boiler rating will give a small safety margin. In the example 
 this is 15 000 kg/h.
b) The pressure drop across the valve is the feedpump 
 pressure at the maximum flowrate, minus the boiler 
 pressure, minus any valve and pipework losses. In the 
 example the available pressure drop is 1.5 bar.
c) Select the larger Kv value, 16 in this example. If right on the  
 line, or if in doubt, select a larger Kv.

4. Selection of the actuator + valve adaptor
The actuator has to be capable of shutting off against the 
maximum feedpump pressure when the boiler is not under 
pressure.
Select the actuator + valve adaptor from the table below:

220 / 240 Vac AEL52211JXA AEL53211JXA AEL54211JXA
Actuator 
type

110 Vac AEL52212GXA AEL53212GXA AEL54212GXA
24 Vac AEL52213FXA AEL53213FXA AEL54213FXA
24 Vdc AEL52214FXA AEL53214FXA AEL54214FXA

Size Kv value Maximum feedpump pressure bar g
Standard 
valve size
DN40

25.0 12.0 (8.5) 28.5 (25) 40.0 (40)
16.0 19.8 (14.3) 40.0 (40) - -
10.0 38.3 (27.7) 40.0 (40) - -

6.3 40.0 (40.0) - - - -
Valve adaptor AEL6911 AEL6911 AEL6911
Mounting flange EL5970 EL5970 EL5970
Figures in brackets denotes the differential pressures for 
valves fitted with high temperature graphite stem sealing. 
These valves have a suffix 'H'. 
Valve stroke is 20 mm. Actuator speed is 0.5 mm/s
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For alternative sizes
to the standard DN40 (1½")

2. Selection of the valve body material 
 and pressure rating
The valve body must be suitable for the maximum pressure and 
temperature in the feedwater line.
Standard valve types are as follows:

SG iron body
KE71 Screwed PN25 rating

(Pmax 25 bar g at 120ºC)KE73 Flanged

Cast steel body KE43 Flanged PN40 rating
(Pmax 40 bar g at 120ºC)

Valve stem seals are available in normal (PTFE) or high temperature 
(graphite) material. We recommend the use of the high temperature 
seal to decrease the possibility of leakage over long term use. Valves 
with high temperature stem seals are suffixed 'H'.

3. Selection of the valve Kv
Use the graph to select a suitable Kv as follows:
a) The feedwater flowrate is the actual maximum steam 
 generation rate of the boiler plus any blowdown rate where 
 this is significant. In practice the use of the 'from and at' 
 boiler rating will give a small safety margin. In the example 
 this is 15 000 kg /h.
b) The pressure drop across the valve is the feedpump 
 pressure at the maximum flowrate, minus the boiler 
 pressure, minus any valve and pipework losses. In the 
 example the available pressure drop is 1.5 bar.
c) Select the larger Kv value, 16 in this example. If right on the 
 line, or if in doubt, select a larger Kv.

4. Selection of the actuator + valve adaptor
The actuator has to be capable of shutting off against the 
maximum feedpump pressure when the boiler is not under 
pressure.
Select the actuator + valve adaptor from the table below:

220 / 240 Vac AEL52211JXA AEL53211JXA AEL54211JXA

Actuator 
type

110 Vac AEL52212GXA AEL53212GXA AEL54212GXA
24 Vac AEL52213FXA AEL53213FXA AEL54213FXA
24 Vdc AEL52214FXA AEL53214FXA AEL54214FXA

Size Kv value Maximum feedpump pressure bar g
Valve size

DN50
36.0 6.7 (4.7) 16.3 (14.3) 29.7 (27.2)
25.0 12.0 (8.5) 28.5 (25.0) 40.0 (40.0)
16.0 19.8 (14.3) 40.0 (40.0) - -
10.0 38.3 (27.7) 40.0 (40.0) - -

Valve size

DN32
16.0 19.8 (14.3) 40.0 (40.0) - -
10.0 38.3 (27.7) 40.0 (40.0) - -

6.3 40.0 (40.0) - - - -
4.0 40.0 (40.0) - - - -

Valve size

DN25
10.0 38.3 (27.7) 40.0 (40.0) - -

6.3 40.0 (40.0) - - - -
4.0 40.0 (40.0) - - - -

Valve size

DN20
6.3 40.0 (40.0) - - - -
4.0 40.0 (40.0) - - - -
1.6 40.0 (40.0) - - - -
1.0 40.0 (40.0) - - - -

Valve size

DN15
4.0 40.0 (40.0) - - - -
1.6 40.0 (40.0) - - - -
1.0 40.0 (40.0) - - - -

Valve adaptor AEL6911 AEL6911 AEL6911
Mounting flange EL5970 EL5970 EL5970

Figures in brackets denotes the differential pressures for valves 
fitted with high temperature graphite stem sealing. These valves 
have a suffix 'H'. 
Valve stroke is 20 mm. Actuator speed is 0.5 mm/s
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1. Selection of the valve body size
The standard valve for modulating boiler water level control is 
DN40 (1½") nominal pipe size (40 mm). A range of seat sizes 
to suit this body is available to suit most sizes of boilers. 
However, for smaller or larger boilers, alternative sized valves 
can be selected from the Spirax Sarco range - See overleaf.
Valve stem seals are available in normal (PTFE) or high 
temperature (graphite) material. We recommend the use of the 
high temperature seal to decrease the possibility of leakage 
over long term use. Valves with high temperature stem seals 
are suffixed 'H'.

2. Selection of the valve body material 
 and pressure rating
The valve body must be suitable for the maximum pressure and 
temperature in the feedwater line.
Standard valve types are as follows:

SG iron body
KE71 Screwed PN25 rating

(Pmax 25 bar g at 120ºC)KE73 Flanged

Cast steel body KE43 Flanged PN40 rating
(Pmax 40 bar g at 120ºC)

3. Selection of the valve Kv
The DN40 valve body size is available with various seat sizes 
giving a choice of Kv values.
Use the graph to select a suitable Kv as follows:
a) The feedwater flowrate is the actual maximum steam 
 generation rate of the boiler plus any blowdown rate where 
 this is significant. In practice the use of the 'from and at' 
 boiler rating will give a small safety margin. In the example 
 this is 15 000 kg/h.
b) The pressure drop across the valve is the feedpump 
 pressure at the maximum flowrate, minus the boiler 
 pressure, minus any valve and pipework losses. In the 
 example the available pressure drop is 1.5 bar.
c) Select the larger Kv value, 16 in this example. If right on the  
 line, or if in doubt, select a larger Kv.

4. Selection of the actuator + valve adaptor
The actuator has to be capable of shutting off against the 
maximum feedpump pressure when the boiler is not under 
pressure.
Select the actuator + valve adaptor from the table below:

220 / 240 Vac AEL52211JXA AEL53211JXA AEL54211JXA
Actuator 
type

110 Vac AEL52212GXA AEL53212GXA AEL54212GXA
24 Vac AEL52213FXA AEL53213FXA AEL54213FXA
24 Vdc AEL52214FXA AEL53214FXA AEL54214FXA

Size Kv value Maximum feedpump pressure bar g
Standard 
valve size
DN40

25.0 12.0 (8.5) 28.5 (25) 40.0 (40)
16.0 19.8 (14.3) 40.0 (40) - -
10.0 38.3 (27.7) 40.0 (40) - -

6.3 40.0 (40.0) - - - -
Valve adaptor AEL6911 AEL6911 AEL6911
Mounting flange EL5970 EL5970 EL5970
Figures in brackets denotes the differential pressures for 
valves fitted with high temperature graphite stem sealing. 
These valves have a suffix 'H'. 
Valve stroke is 20 mm. Actuator speed is 0.5 mm/s
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Selection of Modulating Feedwater Valves Pneumatically Actuated

TI-S75-12 
CTLS Issue 5

Page 1 of 4

Safety
Your attention is drawn to Safety Information Leaflet IM-GCM-10

1. Selection of the valve body size
The standard valve for modulating boiler water level control is DN40 (1½") nominal pipe size (40 mm). 

A range of seat sizes to suit this body is available to suit most sizes of boilers. 

However, for smaller or larger boilers, alternative sized valves can be selected from the Spirax Sarco range - See page 3.

Valve stem seals are available in normal (PTFE) or high temperature (graphite) material. 

We recommend the use of the high temperature seal to decrease the possibility of leakage over long term use. 

Valves with high temperature stem seals are suffixed 'H'.

2. Selection of the valve body material and pressure rating
The valve body must be suitable for the maximum pressure and temperature in the feedwater line.
Standard valve types are as follows:

SG iron body
KE71 Screwed

PN25 rating (Pmax 25 bar g at 120 ºC)
KE73 Flanged

Cast steel body KE43 Flanged PN40 rating (Pmax 40 bar g at 120 ºC)

To select the valve, please go to page 2

Selection of 
Modulating Feedwater Valves 

Pneumatically Actuated

TI-S75-12 
CTLS Issue 5

Local regulations may restrict the use of this product to below the conditions quoted.   
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Safety
Your attention is drawn to Safety Information Leaflet IM-GCM-10

1. Selection of the valve body size
The standard valve for modulating boiler water level control is DN40 (1½") nominal pipe size (40 mm). 

A range of seat sizes to suit this body is available to suit most sizes of boilers. 

However, for smaller or larger boilers, alternative sized valves can be selected from the Spirax Sarco range - See page 3.

Valve stem seals are available in normal (PTFE) or high temperature (graphite) material. 

We recommend the use of the high temperature seal to decrease the possibility of leakage over long term use. 

Valves with high temperature stem seals are suffixed 'H'.

2. Selection of the valve body material and pressure rating
The valve body must be suitable for the maximum pressure and temperature in the feedwater line.
Standard valve types are as follows:

SG iron body
KE71 Screwed

PN25 rating (Pmax 25 bar g at 120 ºC)
KE73 Flanged

Cast steel body KE43 Flanged PN40 rating (Pmax 40 bar g at 120 ºC)

To select the valve, please go to page 2

Selection of 
Modulating Feedwater Valves 

Pneumatically Actuated

TI-S75-12 
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3. Selection of the valve Kv
The DN40 valve body size is available with various seat sizes 
giving a choice of Kv values.

Use the graph to select a suitable Kv as follows:

a) The feedwater flowrate is the actual maximum steam 
generation rate of the boiler plus any blowdown rate where 
this is significant. In practice the use of the 'from and at' 
boiler rating will give a small safety margin. In the example  
this is 15 000 kg/h.

b) The pressure drop across the valve is the feedpump 
pressure at the maximum flowrate, minus the boiler 
pressure, minus any valve and pipework losses. In the 
example the available pressure drop is 1.5 bar.

c) Select the larger Kv value, 16 in this example. If right on 
the line, or if in doubt, select a larger Kv.

4. Selection of the actuator + valve adaptor
The actuator has to be capable of shutting off against the 
maximum feedpump pressure to Class IV when the boiler is 
not under pressure.

Select the actuator + valve adaptor from the table below:

Actuator type PN9123E PN9223E

Valve size Kv value Maximum feedpump 
pressure bar g

DN40

25.0 11.0 (8) 40 (40)

16.0 11.0 (8) 40 (40)

10.0 11.0 (8) 40 (40)

6.3 11.0 (8) 40 (40)

Figures in brackets denotes the differential pressures for 
valves fitted with high temperature graphite stem sealing. 
These valves have a suffix 'H'. 

Valve stroke is 20 mm.

5. Electropneumatic positioner
Specify EP6 positioner (4 - 20 mA input).

Valve Kv selection graph
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For alternative sizes to the standard DN40 (1½")

2. Selection of the valve body material and pressure rating
The valve body must be suitable for the maximum pressure and temperature in the feedwater line.
Standard valve types are as follows:

SG iron body
KE71 Screwed

PN25 rating (Pmax 25 bar g at 120 ºC)
KE73 Flanged

Cast steel body KE43 Flanged PN40 rating (Pmax 40 bar g at 120 ºC)

Valve stem seals are available in normal (PTFE) or high temperature (graphite) material. We recommend the use of the high temperature 
seal to decrease the possibility of leakage over long term use. Valves with high temperature stem seals are suffixed 'H'.

To select the valve, please go to page 4

22

2.3
91

Boiler house
Level controls 2

spir%arco 

https://rodavigo.net/es/c/f/spirax-sarco

Polígono Industrial O Rebullón s/n. 36416 - Mos - España - rodavigo@rodavigo.com

Servicio de Att. al Cliente
+34 986 288118



Local regulations may restrict the use of this product to below the conditions quoted.  
In the interests of development and improvement of the product, we reserve the right to change the specification without notice.   © Copyright 2014

TI-S75-06
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The requirements of PM5
The Health and Safety Executive Guidance Note PM5 'Automatically controlled steam and hot water boilers' specifies some requirements 
for remote alarms and the remote shutdown of boilers.

Some of the relevant sections are:
Paragraph 50 ......... when a boiler is not continually supervised it is not enough to have an alarm on the boiler. Alarms should be provided 
at points where they can be heard by persons who are competent to take appropriate action
Paragraph 51 ........  When a boiler is subject to partial supervision it is recommended that an emergency device which will shut off the 
burners should be located remote from the boiler house and should be clearly marked. (See paragraph 13).
Paragraph 13 ......... there should always be someone available on site who is competent to respond to alarms, and to take appropriate 
action which at a minimum, may be to shut the boiler down safely before calling for the assistance of a trained boiler attendant.

Remote alarm panel
These requirements can be met by the installation of a 'hard wired' remote alarm panel installed at a continuously manned location such 
as a telephone exchange or security point. Suitable procedures should then be established and training given on the action to take in the 
case of an alarm.  A typical installation is shown below.

Equipment required
1.  To be fitted in each boiler panel:
1 off Transformer 240 V (or 110 V) to 48 V. Provides low
 voltage power supply to panel.
1 off Boiler shutdown relay 48 V coil. Shuts down burner
 when de-energised.
3 off Boiler alarm relays 240 V (or 110 V) coils. For
 signalling 1st low, 2nd low and high level alarms.
 Any number of additional alarms may easily be
 signalled.
1 off Key operated local /remote switch. Can be used to
 prevent remote alarms during manual tests and
 maintenance of the boiler.

2.  To be fitted at the remote location:
1 off Alarm and shutdown panel for one or more boilers. Incorporates for each boiler an alarm lamp, alarm buzzer, mute button with
 relay and a mushroom headed stop button which latches in the stop position and can only be reset by a key. 4 terminals per boiler.
 Three boiler alarm and shutdown panel shown.
 Panel dimensions:
 For 1 or 2 boilers  300 x 300 x 140 mm deep
 For 3 or 4 boilers  500 x 400 x 140 mm deep

3.  Cable
4 cores per boiler. PVC insulated, PVC sheathed, unscreened multi-core cable can be used. Cable lengths up to 1000 m are possible 
using cable size 0.5 mm² per core. Longer lengths would require large cable. A suitable cable can be obtained from ESD Electronic 
Services of Harlow in lengths up to 500 m, their type numbers are:
 4 core  16-2-4 A 8 core  18-2-8 A 12 core  16-2-12 A  18 core  16-2-18 A

System operation
During normal operation the local /remote switches must be in 'remote'. The boiler alarm relays in each boiler panel are normally energised 
which in turn keep the alarm relays in the remote panel energised and no lights show. In the case of a boiler alarm, the relays are
de-energised, the boiler alarm lamp in the remote panel lights and the buzzer sounds. The operator should then press the stop button 
and may mute the buzzer. The alarm lamp continues to show whilst there is an alarm.
When the boiler attendant goes to the boiler house he should switch to 'local', rectify any faults on the boiler and set it running. The remote 
stop button must then be reset with a key, and the switch in the boiler house returned to 'remote'.
If a boiler panel is switched off all power is removed from that section of the remote alarm panel so no boiler alarm is signalled. Similarly 
when a boiler is switched to 'local' the alarm lamp and buzzer in the remote panel will not operate. In the case of a break in the cable the 
boilers will be shut down immediately but could be restarted by switching to 'local' in the boiler house.

Testing 
Any alarm system should be tested regularly. In the case of high integrity self-monitoring low level alarms, the remote panel can be tested 
during the regular weekly test of the low level alarms.

Alarm and shutdown panel in remote location

Boiler house

Remote Alarm and Shutdown Panels
for Boilers

Multi-core cable, 4 cores per boiler
Typically 1000 m long using standard cable
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3. Selection of the valve Kv
The DN40 valve body size is available with various seat sizes 
giving a choice of Kv values.

Use the graph to select a suitable Kv as follows:

a) The feedwater flowrate is the actual maximum steam 
generation rate of the boiler plus any blowdown rate where 
this is significant. In practice the use of the 'from and at' 
boiler rating will give a small safety margin. In the example 
this is 15 000 kg/h.

b) The pressure drop across the valve is the feedpump 
pressure at the maximum flowrate, minus the boiler 
pressure, minus any valve and pipework losses. In the 
example the available pressure drop is 1.5 bar.

c) Select the larger Kv value, 16 in this example. If right on 
the line, or if in doubt, select a larger Kv.

4. Selection of the actuator + valve adaptor
The actuator has to be capable of shutting off against the 
maximum feedpump pressure to Class IV when the boiler is 
not under pressure.

Select the actuator + valve adaptor from the table below:

Actuator type PN9123E PN9223E

Valve size Kv value Maximum feedpump 
pressure bar g

DN50

36.0 7 (5) 38 (36)

25.0 7 (5) 38 (36)

16.0 7 (5) 38 (36)

10.0 7 (5) 38 (36)

DN32

16.0 29 (23) 40 (40)

10.0 29 (23) 40 (40)

6.3 29 (23) 40 (40)

4.0 29 (23) 40 (40)

DN25

10.0 37 (29) 40 (40)

6.3 37 (29) 40 (40)

4.0 37 (29) 40 (40)

1.6 37 (29) 40 (40)

DN20

6.3 40 (40) - -

4.0 40 (40) -

1.6 40 (40) - -

1.0 40 (40) - -

DN15

4.0 40 (40) - -

1.6 40 (40) -

1.0 40 (40) - -

Figures in brackets denotes the differential pressures for 
valves fitted with high temperature graphite stem sealing. 
These valves have a suffix 'H'. 

Valve stroke is 20 mm.

Valve Kv selection graph
Pressure drop across the fully open valve psi
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5. Electropneumatic positioner
Specify EP6 positioner (4 - 20 mA input).
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Level controls2
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https://rodavigo.net/es/c/f/spirax-sarco

Polígono Industrial O Rebullón s/n. 36416 - Mos - España - rodavigo@rodavigo.com

Servicio de Att. al Cliente
+34 986 288118




