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Foreword

This British Standard has been prepared under the
direction of the Refrigeration, Heating and Air
Conditioning Standards Committee in response to
requests from industry.

The selection and sizing of thermostatic radiator valves
for specific applications demands the consideration of
products with a combination of different performance
and valve sizing qualities. This subject is not covered by
this standard.

Some of the terminology used relates specifically to
thermostatic radiator valves and an explanation of most
of these terms is given in clause 3.
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Consideration has been given to the desirability and
practicability of including requirements for dimensions
common to manual radiator valves and to thermostatic
radiator valves. It was decided that this was not
practicable. Thermostatic radiator valves should be
selected on their ability to control space temperature

- and any attempt to direct reasons for their selection

towards ease of fixing in preference to thermostatic
performance would not be in the best interests of the
customer.
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British Standard Specification for

- Thermostatic radiator valves

1. Scope

This British Standard specifies design and performance
requirements for thermostatic radiator valves. Suitable
test methods for determining the strength, endurance
and performance requirements are included.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2. Definitions

For the purposes of this British Standard the followmg
definitions apply.

2.1 thermostatic radiator valve (TRV). A valve controlling
the flow of water to the radiator to which it is fitted by
responding to a change in ambient temperature.

2.2 valve body assembly. An assembly comprising the
valve body, a tail piece, a union nut, a valve stem and
disc, a valve seat, seals and glands, (See figure 3.)

2.3 thermostatic head assembly. An assembly comprising
a sensor, a temperature selector, a temperature selector
scale, a selector thread, a thermostatic head connector
and a lock and range setting device. (See figure 3.)

2.4 standard flow rate. Standard flow rate is defined as
the equilibrium flow rate achieved with the valve in the
2 °C deviation (sensor temperature) position, with a
differential pressure of 100 mbar across the valve.

(See C.2,2.3.)

3. Explanation of terms

3.1 Flow coefficient. The flow coefficient symbol K,
represents the capacity of a thermostatic radiator valve
and is the flow (in m3/h) at a differential pressure of

1 kg/ecm? which enables the capacity of one valve to he
compared with another. {See 6.2.)

For the purposes of this standard the equation given

in C.2.2.1 has been adjusted to allow for the tests to be
carried out in L/h at a differential pressure of 100 mbar.

3.2 Temperature deviation. A temperature change of air
in the vicinity of a sensor will cause the valve to open or
close, For example, when the valve is closed a temperature
fall at the sensor will cause the valve to open. This change,
in degrees Celsius is defined as temperature deviation.

3.3 Repeatability test. A test to ensure that TRVs
consistently modulate the flow rate of water as a function
of temperature changes. |t is known that with some TRVs,
the response to temperature cycling is erratic due to,

for example, sticking of the valve stem. (See 6.5.)

3.4 Units. The unlt K is used to express a temperature
difference. The unit °C is used to express a temperature
magnitude.

3.5 Heat conduction to the sensor. A certain amount of
heat is transferred from the hot water via the valve body
assembly to the sensor. This can result in premature
closing of the valve. The standard requires that this effect
be kept to an acceptable minimum. (See 6.7.)

3.6 Flow response time. To give reasonably fast and
stable regulation, a thermostatic radiator valve should
react quickly to air temperature variations at the sensor.
As well as reacting quickly, it is important that any

movement within the thermostatic head assembly should

result in an acceptable change in the flow of water passing
through the valve and hence the change in output from
the radiator. The flow response time indicates the reaction
time of a thermostatic radiator valve using the change in
flow rate through the valve as a reference. {See 6.4.)

3.7 Hysteresis. Hysteresis is the difference between the
temperature required to achieve a given flow rate when
the temperature is increasing and the temperature required
to achieve the same flow rate when the temperature is
decreasing.

If for example the air temperature is to be held at 20 °C
and the hysteresis is, say 0.5 K, then the air temperature
will vary between 19.5 °C and 20 °C. (See 6.8.)

3.8 Effect of change in differential pressure. An effect
of TRV control is to vary the amount of water circulating
in the central heating system. When TRVs close in a
pumped system they may cause the system pressure to
increase. The increased pressure would cause some TRVs
to open, resulting in overheating of the space. {See 6.6.)

4. Design requirements

4.1 General. The thermostatic radiator valve shall be
designed so that the thermostatic head assembly may be
removed from the valve body assembly, after installation,
without the valve body assembly leaking.

The thermostatic head assembly shall be positively fixed
to the valve body assembly and be capable of with-
standing a force of 260 N without fracture from the
valve body assembly or suffering cracking when tested

in accordance with A.1,

On valves which are supplied with either an integral or a
remote thermostatic head assembly, the assemblies shall be

_interchangeable,

The thermostatic head assembly shall be constructed in
such a way that if an excessive torque is applied, damage
shall be confined to the thermostatic head assembly

(e.g. shear pin, spring-loaded ball drive).

The thermostatic radiator valve shall be type tested in

accordance with the tests describkd @GlddNAIRRTS
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4.2 Valve body assembly

NOTE. For angle type valves, the preferred distance from the
face of the tall piece to the centre line of the body is as shown
in figure 1.

4.2.1 End connections

4.2.1.1 Internal screwed ends. Where valves are intended
for iron pipe cohnection the internal end shall be threaded
in accordance with BS 21 in all respects, either taper or
parallel,

4,2.1.2 Tall pleces. The thread of tail pieces shall be an
external taper thread complying in all respects with the
requirements of BS 21 R series.

The tail piece shall have efficient means for tightening
into an internal thread complying with the requirements
of BS 21,

4.2.1.3 Compression or capillary ends. Where compression
or capillary ends are fitted, they shall comply with the
requirements of BS 864 : Part 2.

4.2.2 Materials. The materials used for valve body
assemblies shall comply with the requirements of the
following British Standards. The metal parts of valves and
unions may be manufactured from pressings, castings,
bar or any combination of these,
Castings of alloy no. SCB1, SCB3 or LG2 complying
with BS 1400.
Gravity diecastings of alloy no, DCB3 complying with
BS 1400,
Pressure diecastings of alloy no, PCB1 complying with
BS 1400.
Hot brass stampings of alloy no. CZ122 and CZ132
complying with BS 2872,
Parts produced from bar of alloy no. CZ121 and
CZ132 complying with BS 2874,

4.3 Seals, seats and discs

4.3.1 Valve seals. Valves shall have a leak-free stem seal,
The test for compliance is described in A.6. The seal shall
be able to be easily replaced without the need to drain
down the heating system.

4.3.2 Materials. The materials used for the valve seat and
the valve disc shall be compatible, i.e. such that they do
not stick together when tested as described in appendix B.

1b246LT 0017764 9 M

4.4 Thermostatic head assembly
4.4.1 Ambient temperature. Thermostatic head assemblies
shall be capable of withstanding without deterioration
prolonged exposure to any ambient temperature between
~20 °C and 50 °C when tested in accordance with A.8.
4.4.2 Adjuster thread. The adjuster thread in the
thermostatic head assembly shall operate satisfactorily for
not less than 5000 cycles when tested in accordance
with A.3.
4.4.3 Selector dial. The maximum setting of the selector
dial shall withstand, without distortion, a torque of
D/7 N'm for 30 s when tested in accordance with A.2.
4.4.4 Locking. The thermostatic head assembly shall
provide:

(a) lockable settings;

{b) restrictable setting ranges.

NOTE. As an alternative to locking or limiting, the manufacturer
may provide a thermostatic head assembly which has a reduced
scale range to suit any special demands from customers.

To avoid unauthorized interference, these provisions

shall not be obvious.

4.4.5 Shape. The thermostatic head assembly shall have a
smooth profile.

4.4.6 Shut-off, The thermostatic head assembly shall
gither be capable of positively shutting off the valve or a
manual cap shall be provided to give a positive shut-off,

5. Information to be available from the
manufacturer
5.1 General. On request, the information to be available
from the valve manufacturer for each type and size of
valve shall include that given in 5.2 and clause 6.
‘5.2 Dimensions and working conditions. The following
information shall be given:

{a} installation dimensions including details of

connections and unions;

{b) length of capillary for remote sensing models;

(c) maximum working pressure;

(d) maximum differential pressure across valve;

(e) maximum test pressure;

! Nominal size Preferred
of valve dimension A
d l; \ mm
- - - - 10
/ and 3/s 52
) 12
15 /2 58
22 3/4 66
28 1 75
- —

| A

Figure 1. Dimension A on thermostatic radiator valve

__Documents
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{f) maximum water temperature;

{g) temperature setting range;

{h) facilities for locking, range restriction or special
temperature range;

(i) Ky value at the fully open position;

(i) K, value at the 2 °C sensor temperature deviation
position.

6. Performance requirements and tests

6.1 General. The thermostatic radiator valve shall be
tested to verify the performance parameters detailed

in 6.2 to 6.8; suitable test methods are described in
appendix C. The air duct apparatus referred to in
appendix C is described in appendix D. Accuracy of .
measurement is specified in appendix E.

Three samples shall be tested and all shall be within the
manufacturer’s declared parameters and requirements
given below. )

To check ‘that the valve performance remains unaffected

by tests (a) and (b) listed below, the whole of the tests
shall be made in the following sequence.

{a) All performance tests described in C.1 to C.9.

(b) All the strength, endurance and hydraulic type
tests described in A.1 to A.8.

{c}) A performance test as described in C.10.

The purpose of this test is to establish that, having
carried -out all the TRV tests, any changes in their
performance parameters are within an acceptable
minimum,.

6.2 Values of flow coefficient (K,). The values of flow
coefficient (K} shall be measured and declared for the
valve in the fully open position and for the 2 °C
deviation (sensor temperature) position {see €.2.2) and
at intermediate positions at the discretion of the
manufacturer,

6.3 Temperature range adjustment

6.3.1 At maximum setting. When the temperature
selector scale is on its highest setting the air duct
temperature that creates the standard flow rate shall
be declared. (See C.4.1.) :

BS 6284 : 1983

6.3.2 At minimum setting. When the temperature
selector scale is on its lowest setting the air duct
temperature that creates the standard flow rate shall
be declared. (See C.4.2.)

6.4 Flow response time. When tested in accordance
with C.5, the time taken to achieve 60 % of the total
flow rate resulting from the one hour step change in
the air duct temperature shall be less than 30 min.

6.5 Repeatability. When tested in accordance with C.6
the percentage of the change in flow rate achieved as a
resuit of the one hour step change shall be not less than
60 % and shall be declared by the manufacturer. Graphs
of flow response time and repeatabiiity {see figure 4)
shali be made available, on request, by the manufacturer.

6.6 Effect of change in differential pressure. The change
of temperature required to maintain the same valve
position shall not exceed 1°C when the differential
pressure is increased from 100 mbar to the maximum
differential pressure stated in the manufacturer’s
literature. (See C.7.)

Valves shall close against the maximum differential
pressure stated by the manufacturer.

6.7 Effect of heat conduction to the sensor. When
tested as described in C.8, the maximum difference
between the sensor and air temperature curves will
indicate the effect of heat conduction to the sensor and
the maximum difference shall not exceed 3 K.

{See figure 6.)

6.8 Hysteresis. When tested in accordance with C.9,
the temperature difference shall not exceed 1 K.

7. Marking
Every thermostatic radiator valve which is claimed by the

~manufacturer to be in accordance with the requirements

of this standard shall be legibly marked or labelled with
the following:

(a) the direction of flow;

(b) the nominal size;

{c) the manufacturer’s name or identification mark;
{d} the humber of this British Standard.*

*Marking BS 6284 on or in relation to a product is a claim by the manufacturer that the product has been manufactured in accordance
with the requirements of the standard. The accuracy of such a claim is therefore solely the manufacturer's responsibility. Enquiries as to

Maylands Avenue, Heme! Hempstead, Herts HP2 45Q in the case of certification marks administerad bv BS

the availability of third party certification to support such claims should be addressed to the Director, Qualmm:éjmgw,
i

authority for other certification marks.
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Appendix A

Strength, endurance and hydraulic type tests

A.1 Bending test on thermostatic head assembly.

Rigidly fix the thermostatic valve body, e.g. to a radiator.
Carefully apply on the thermostatic head assembly,
perpendicularly to the axis of the body, and on the part
furthest removed from this axis, with the aid of a strap

2 em wide, a force of 260 N for 30 s, with a circulation
of water at 90 £ 2 °C established in the valve.

(See figure 2.)

A.2 Torsion test on temperature selector. Rigidly fix

the valve body assembly. With the selector at its maximum
setting, apply to the selector a torque of D/7 N'm for

30 s in the appropriate direction against the end stop.

(D is the numerical value of the maximum diameter of
the selector in mm.)

A.3 Temperature selector endurance test. Conduct the
test at an ambient temperature of 20 + 5 °C. Use an
automatic machine allowing the temperature selector to
move from the lowest to the highest setting without

* touching the stop. The torque, regardless of the state of
wear of the valve, shall not exceed 4 N'm. During this
test, supply the valve with water at the maximum working
pressure and temperature stated by the manufacturer.

The machine‘s speed of rotation, in either direction,
shall be approximately 6 t/min, there being 5000 cycles
{each cycle consisting of one movement in one direction,
a pause, one movement in the other direction, and a
pause). A pause of approximately 5 s, made after each
movement, is suitable.

A.4 Hydrostatic test. Subject the complete thermostatic
radiator valve to a hydrostatic test pressure of 1.6 times

Figure 2. Bending test

1624669 00177k6 2 EME

maximum working pressure stated by the manufacturer.
Check there Is no permanent distortion.

A.b Leakage tests

A.B.1 General. Leakage tests are only to be made on
valves which have passed the test specified in A.4.
Take suitable precautions to avoid danger to personnel
or damage to plant.

A.5.2 Seal test. Carry out the test with the back seal
inoperative. Subject a valve, in the open position,

to internal pneumatic pressures of 0.2 bar for 1 h.
Then progressively increase the pressure to 5 bar and
hold for 15 min. Check there is no leakage of air from
the interior of the valve at any pressure.

A.6 Valve seal endurance test. Connect the valve body
assembly to a water supply at the maximum working
pressure and temperature stated by the manufacturer,

‘Move the stem up and down (without sideways movement)

not less than 0.6 mm for 50 000 cycles at from 1 Hz to
2 Hz. After the 50 000 cycles check there is no leakage
at any part of the valve body assemblies or when the
water flow temperature is reduced to 20 °C at 1 bar.

A.7 Thermal endurance test. Subject the complete
thermostatic radiator valve to the thermal endurance test.
Immerse the thermostatic head assembly 10 000 times
alternately in two baths of water controlled at
temperatures of 10 °C and 40 °C. Ensure that during the
test, the thermostatic head assembly remains in each bath
for a period made up of a time for full opening or closing
of the valve plus a minimum time of 30 s.

A.8 Ambient temperature test. Subject the complete
thermostatic radiator valve to the ambient temperature
test.

:»——-ﬂoc;uments
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