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This Malaysian Standard cancels and replaces MS 2545:2014, Flush valves – Specifications. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
 

 
  

Foreword

This  Malaysian  Standard  

 

was  developed  by  the  Technical  Committee  on  Ceramic  Materials
and  

 

Sanitary  

 

Fittings  (NSC  04/TC  12) 

 

under  

 

the  

 

authority  

 

of  

 

the  

 

National  

 

Standards  
Committee 

 

on 

 

Building, Construction and Civil Engineering (NSC 04).

Major modifications in this revision are as follows:

a) the scope of this standard has been revised

 

to include flush valve with opening and
closing controlled electronically;

b) EN 60335-1, 

 

EN 

 

60730-2-8, EN 61000-6-1 and 

 

EN 

 

61000-6-3 have been 

 

added as 
normative references;

c) definition of solenoid has been added in clause 3.11;

d) the subclause 4 (c) has been amended accordingly;

e) operational requirements for Type 2 WC flush valve has been amended to (0.035 MPa
to 0.08 MPa);

f) additional requirements for urinal flush valve of DN 20 have been added in Table 6;

g)         additional requirements for WC flush valve reduced flush volume and flow rate as

 

per

  

Table

 

4 and Table 5;

h)

 

clause 6.4 has been revised accordingly;

i)

 

test requirement for WC flush valve with sensor in clause 7.3 and test requirement for

  

urinal flush valve in 7.4 have been added respectively;

j)

 

clause 10.2 has been revised;

k)

 

Annex A to Annex

 

F

 

have been updated accordingly; and

l)           additional of Annex G as informative.
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Flush valves – Specification  
(First revision) 

 
 

1 Scope 
 
This Malaysian Standard specifies basic performance requirements for gravity and pressurised 
flush valves, generally for the safe operation of the water closets (WC) and urinals. 
 
While this Malaysian Standard covers performance requirements for gravity and pressurised 
flushing devices and describes these performance requirements in terms of method of test 
applicable to all such units, a number of different materials, designs and methods of operation 
may be used to meet these requirements including flush valve with opening and closing 
controlled electronically. 

 
 

2 Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 
 
MS ISO 228-1, Pipe threads where pressure-tight joints are not made on the threads - 
Dimensions, tolerances and designation 
 
ISO 9445-1, Continuously cold-rolled stainless steel - Tolerances on dimensions and form - 
Narrow strip and cut lengths 
 
ISO 9445-2, Continuously cold-rolled stainless steel - Tolerances on dimensions and form - 
Wide strip and plate/sheet 
 
EN 248, Sanitary tapware - General specification for electrodeposited coatings of Ni-Cr 
 
EN 1976, Copper and copper alloys - Cast unwrought copper products 
 
EN 1978, Copper and copper alloys - Copper cathodes 
 
EN 1982, Copper and copper alloys - Ingots and castings 
 
EN 10029, Hot-rolled steel plates 3 mm thick or above - Tolerances on dimensions and shape 
 
EN 10048, Hot rolled narrow steel strip - Tolerances on dimensions and shape 
 
EN 10051, Continuously hot-rolled strip and plate/sheet cut from wide strip of non-alloy and 
alloy steels - Tolerances on dimensions and shape 
 
EN 10095, Heat resisting steels and nickel alloys 
 
EN 12163, Copper and copper alloys - Rod for general purpose  

http://shop.bsigroup.com/en/ProductDetail/?pid=000000000030172885
http://shop.bsigroup.com/en/ProductDetail/?pid=000000000030172885
http://shop.bsigroup.com/en/ProductDetail/?pid=000000000001359541
http://shop.bsigroup.com/en/ProductDetail/?pid=000000000030156693
http://shop.bsigroup.com/en/ProductDetail/?pid=000000000030200093
http://shop.bsigroup.com/en/ProductDetail/?pid=000000000030200093
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EN 12164, Copper and copper alloys - Rod for free machining purposes 
 
EN 12165, Copper and copper alloys - Wrought and unwrought forging stock EN 12167, Copper 
and copper alloys - Profiles and bars for general purposes EN 12420, Copper and copper alloys 
– Forgings 
 
EN 15091, Sanitary tapware - Electronic opening and closing sanitary tapware 
 
EN 60335-1, Household and similar electrical appliances — Safety — Part 1: General 
requirements (IEC 60335-1) 
 
EN 60730-2-8, Automatic electrical controls for household and similar use — Part 2-8: 
Particular requirements for electrically operated water valves, including mechanical 
requirements (IEC 60730-2-8) 
 
EN 61000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — 
Immunity for residential, commercial and light-industrial environments (IEC 61000-6-1) 
 
EN 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — 
Emission standard for residential, commercial and light-industrial environments (IEC 61000-6-
3) 
 
BS 21, Specification for sheet and strip of titanium - Copper alloy (tensile strength 540 - 700 
MPa) 

 
 

3 Terms and definitions 

For the purposes of this standard, the following terms and definitions apply. 
 
3.1 accessory 
 
A component which can, at the discretion of the user, be readily added, removed, or replaced 
and which, when removed, will not prevent the device from fulfilling its primary function. 

 
3.2 dual flush 
 
A flushing device with two modes of operation one delivering a larger volume than the other. 
 
3.3 dynamic working pressure 
 
The residual pressure in the water supply pipe at the gravity and pressurised flushing device or 
water outlet while the water outlet is open and flowing. 
 
3.4 fixture 
 
A receptor that receives water or waterborne wastes and discharges such water into a sanitary 
system. 
 
3.5 flushing cycle 
 
The complete operation sequence of a water closet, urinal or similar fixture in complying the 
contents, cleansing the inside surfaces and refilling the water seal. 
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3.6 flush valve 
 
A valve attached to a pressurised (gravity or pump) water supply pipe so designed that when 
activated, it opens the line for direct flow into the fixture at a rate and quantity to properly operate 
the fixture and then gradually closes in order to avoid water hammer. The pipe to which this 
device is connected is, in itself, of sufficient size that when open, will allow the device to deliver 
water at a sufficient rate of flow for flushing purposes. 
 
3.7 gravity type flushing system 
 
Products which predominantly rely on storage vessels open to atmospheric pressure, for 
flushing plumbing fixtures. 
 
3.8 inlet 
 
Supply opening to the flush valve. 
 
3.9 integral stop valve/check valve 
 
Regulate flow rate, shut off water supply, back check and stop adjustment. 
 
3.10 outlet 
 
Discharging opening from the flush valve. 
 
3.11 static pressure 
 
The force per unit of area that is exerted by a fluid upon a surface at rest relative to the fluid. 
 
3.12 solenoid 
 
A device that uses electromagnetic force in order to activate the flush.   
 
3.13 vacuum breaker 
 
Any mechanical device, whether used individually or in combination with other controls, 
designed to automatically prevent back siphonage (unintentional reverse flow) into water 
supply; installed in flush tube between valve and fixture; closes off during flush opens if back 
flow or suction in supply line occurs. 
 

 

4 Materials 
 
4.1 General 
 
Flush valve components shall be made from materials which under the condition of use are 
either: 
 
a) non-corroding; 
 
b) highly resistant to corrosion by the action of the water with which the flush valve is to be 

used, i.e. they corrode only at a rate which is insufficient to affect adversely the durability 
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or efficiency of the flush valve; or 

 
c) metallic material, which shall be chosen from the following list: 
 

 
 
 
 
 
 

 

 
 
 
 

 

 

 

 

 

 
4.2 All materials used shall be water resistant and suitable in their application to such an 
extent that the durability and efficiency of the flush valve remains unaffected. 

 
4.3 All materials used shall be stain resistant and capable of resisting acidic or alkaline 
attacks. 

 
4.4 Plating finish condition of exposed surfaces and quality of coating 

 
Exposed chromium plated surfaces shall comply with the specification in EN 248. 

 
 

5 Dimensions for inlet and outlet 
 

5.1  General 
 
Except where otherwise provided, when an inlet or an outlet of a valve is screwed, the thread, 
whether internal or external, shall be a pipe (parallel) thread of the same nominal size as the 
valve, shall comply in all respects with the requirements of MS ISO 228-1 for internal threads 
and MS ISO 228-1 Class B for external threads. When so required, tapped or screwed (taper 
thread) shall be according to the requirements of BS 21. The dimension, tolerances and 
designation for WC flushing valve and urinal shall be as given in Table 1, 2, and 3. 

 
Inlet for WC flush Valve minimum 1” (DN 25 mm) 
Outlet for WC flush Valve 1 ¼” (DN 32 mm) or 1½” (DN 38 mm)OD 

Inlet for Urinal flush Valve minimum ½” (DN 15 mm) 
Outlet for Urinal flush-Valve minimum ½” (DN 15 mm) 

 
 
 
 
 

i) ISO 9445-1/ 
ISO 9445-2/ 
EN 10029/ 
EN 10048/ 
EN 10051/ 
EN 10095 

Stainless steel (minimum grade 304) 

 
 
 

 

ii) 
EN 12165/ 
EN 12420/ 
EN 12163/ 
EN 12167/ 
EN 12164/ 
EN 1982/ 
EN 1976/ 
EN 1978 

Copper and copper alloys  
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5.2  WC Flush valve 
 

 Table 1. Threads and outlet pipe (see Figure 1 and 2) 
 

 
Table 2. Permitted thread lengths (see Figure 1 and 2) 

 
 

Dimension 
 

Designation 
G1 B 

(mm) 

G1 

(mm) 

G1 1/4B 

(mm) 

C 
minimum 

Useful thread 
length 

10 - 11 

L minimum Male thread 15 - 19 

F minimum Female thread - 12 - 

 
 
 
 
 
 
 
 
 
 
 
 

Dimension Designation 
DN 25 
(mm) 

DN 32 
(mm) 

DN 38 
(mm) 

A 
Male thread 

   (MS ISO 228-1) 
G1 B G1 

1/4B 
G1 

1/4B 

D 
Female thread 

(MS ISO 228-1) 
G 3/4 G1 G1 G−10  

External diameter of pipe 
connection sleeve 

26 or 
30 

32 38 

H0+1 
Diameter of valve outlet for 

connection to pipe by 
compression joint. 

 

28 or 
32 

 

32 

 

38 
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Figure 1. Side entry WC flush valve (see Tables 1 and 2) 
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Figure 2. Top entry WC flush valve (see Tables 1 and 2) 
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5.3 Urinal flush valve 
 

Table 3. Threads (see Figure 3 and 4) 
 

Dimensions Designation 
DN 
15 

(mm) 

DN 
20 

(mm) 

Aa Male thread (ISO 228-1) G 1/2B G 3/4B 

Da Female thread (ISO 228-1) G 1/2 G 1/2 

Ca minimum Useful thread length 8 10 

L minimum Male thread 11 13 

F minimum Female thread 10 12 
a 

If the urinal connecting pipe is supplied with the valve, dimensions A, D and C are not mandatory at the outlet. 

 
 

 
Figure 3. Top entry urinal flush valve (see Table 3) 
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Figure 4. Side entry urinal flush valve (see Table 3)  
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6 Design 
 
6.1 WC flush valve 
 
WC flush valve shall be classified as Type 1 and Type 2. 
 
6.1.1 Type 1 WC flush valve 
 
Type 1 WC Flush valve is a valve designed to operate between 1.5 bar and 2.5 bar (0.15 MPa 
to 0.25 MPa) and shall meet the requirements in accordance with Table 4. 
 
In addition, all WC flush valves using dual flush shall meet the requirements of reduced flush 
volume in accordance to Table 4. 
 

Table 4. Summary of requirements for Type 1 WC flush valve 

 
 
6.1.2 Type 2 WC flush valve 
 
Type 2 WC flush valve is a valve designed to operate between 0.35 bar and 0.8 bar (0.035 MPa 
to 0.08 MPa) and shall meet the requirements in accordance with Table 5. 
 
In addition, all WC flush valves using dual flush shall meet the requirements of reduced flush 
volume in accordance to Table 5. 
 

DN 
Full flush 
volume  

(L) 

 
 

Reduced flush 
volume (L) 

Lower dynamic 
pressure  

(MPa and Bar) 

Full flush 
Minimum 
flowrate 

(l/s) 

Reduced 
flush 

Minimum 
flowrate 

(l/s) 

25 

6−0.50  ≤ 3 0.150+0.1 MPa 1.50+1.0
 Bar 

 

0.82 0.3 5−0.50  ≤ 3 4−0.50  ≤ 3 

32 

6−0.50  ≤ 3 0.150+0.1 MPa 1.50+1.0
 Bar 

 

0.82 0.3 5−0.50  ≤ 3 4−0.50  ≤ 3 

38 

6−0.50  ≤ 3 0.150+0.1 MPa 1.50+1.0
 Bar 

 

0.82 0.3 5−0.50  ≤ 3 4−0.50  ≤ 3 



MS 2545:2022 

© STANDARDS MALAYSIA 2022 - All rights reserved   11 

 
Table 5. Summary of requirements for Type 2 WC flush valve 

 
6.2 Urinal flush valve 
 
The requirements for urinal flush valve shall be as given in Table 6. 
 

Table 6. Summary of requirements for urinal flush valve 

 

DN 
Full flush 
volume  

(L) 

Reduced 
flush volume 

(L) 

Lower dynamic 
pressure (MPa 

and Bar) 

Full flush 
Minimum 
flowrate 

(l/s) 

Reduced 
flush 

Minimum 
flowrate 

(l/s) 

25 

6−0.50  ≤ 3 0.0350+0.045 MPa 0.350+0.45
 Bar 

 

0.82 0.3 5−0.50  ≤ 3 4−0.50  ≤ 3 

32 

6−0.50  ≤ 3 0.0350+0.045 MPa 0.350+0.45
 Bar 

 

0.82 0.3 5−0.50  ≤ 3 4−0.50  ≤ 3 

38 

6−0.50  ≤ 3 0.0350+0.045 MPa 0.350+0.45
 Bar 

 

0.82 0.3 5−0.50  ≤ 3 4−0.50  ≤ 3 

DN Volume of discharge (L) Lower dynamic pressure  
(MPa and Bar) 

Minimum 
flowrate (l/s) 

15 

1.0−0.50  0.100+0.010 MPa 1.00+0.10
 Bar 

 

0.15 1.5−0.50  2.5−0.50  

20 

1.0−0.50  0.100+0.010 MPa 1.00+0.10
 Bar 

 

0.15 1.5−0.50  2.5−0.50  
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6.3 Vacuum breaker (optional) 
 
WC flush valves should be provided with a vacuum breaker or backflow preventer device in 
accordance with applicable standards. 
 
6.4 Integral stop valve/Check valve 
 
All flush valves except Type 2 WC flush valve shall be provided with a stop valve. Such stop 
valve may include an integral check valve.  
 

6.5 Accessories 
 
6.5.1 Solenoid valves  
 
Solenoid operated units shall operate as intended. 
 
6.5.2 Optional devices 
 
Pedal, push button, push lever and remote control devices may be provided. 
 
6.6 Design static pressure 
 
Valves shall be designed for maximum permissible static pressures of 25 bars at ambient 
temperatures. 

 
6.7 Non-hold open 
 
6.7.1 WC flush valve 
 
WC flush valve shall be designed and manufactured with non-hold open feature. 
 
6.7.2 Urinal flush valve 
 
Urinal flush valve can be designed and manufactured with or without non-hold open feature. 
 

6.8 Installation and service 
 
Gravity and pressurised flush valves shall be designed and built such that after installation, 
serving and the replacement of parts may be accomplished using standard tools. Construction 
shall permit field service without damage or marring the significant surface on the device. 
 
 

7 Testing 
 

7.1 Test requirement for WC flush valve  
 
Type test requirement for WC flush valve shall consist of the following tests in the sequence 
specified: 
 
a) endurance test (see Annex A); 
 
b) leaktightness characteristics (see Annex B); 
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c) pressure resistance characteristics (see Annex C); 
 

d) effectiveness of vacuum breaker test (optional) (see Annex D); 
 

e) volume of discharge test (see Annex E); and 
 

f) rate of discharge test (see Annex F). 
 
Test results shall be recorded and retained by the manufacturer and shall include the results of 
a visual examination of the valve components after type testing. Following the performance 
test, the valve shall be verified that no damage to component parts has occurred. 
 
7.2 Test requirement for urinal flush valve 
 
Type test requirement for urinal flush valve shall consist of the following tests in the sequence 
specified: 
 
a) endurance test (see Annex A); 
 
b) leaktightness characteristics (see Annex B); 

 
c) pressure resistance characteristics (see Annex C); 

 
d) effectiveness of vacuum breaker test (optional) (see Annex D); 

 
e) volume of discharge test (see Annex E); and 

 
f) rate of discharge test (see Annex F). 
 
Test results shall be recorded and retained by the manufacturer and shall include the results of 
visual examination of the valve components after type testing. Following the performance test, 
the valve shall be verified that no damage to component parts has occurred. 
 
7.3 Test requirement for WC flush valve with sensor 
 
Type test requirement for WC flush valve with sensor shall consist of the following tests in the 
sequence specified: 
 
a) endurance test (see Annex A); 
 
b) leak tightness characteristics (see Annex B); 

 
c) pressure resistance characteristics (see Annex C); 

 
d) effectiveness of vacuum breaker test (optional) (see Annex D); 

 
e) volume of discharge test (see Annex E); and 

 
f) rate of discharge test (see Annex F). 

 
Test results shall be recorded and retained by the manufacturer and shall include the results of 
a visual examination of the valve components after type testing. Following the performance 
test, the valve shall be verified that no damage to component parts has occurred. 
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7.4 Test requirement for urinal flush valve with sensor 
 
Type test requirement for urinal flush valve with sensor shall consist of the following tests in the 
sequence specified: 
 
a) endurance test (see Annex A); 
 
b) leak tightness characteristics (see Annex B); 

 
c) pressure resistance characteristics (see Annex C); 

 
d) effectiveness of vacuum breaker test (optional) (see Annex D); 

 
e) volume of discharge test (see Annex E); and 

 
f) rate of discharge test (see Annex F). 

 
Test results shall be recorded and retained by the manufacturer and shall include the results of 
visual examination of the valve components after type testing. Following the performance test, 
the valve shall be verified that no damage to component parts has occurred. 
 
7.5 Production testing 

 
7.5.1 Adjustment of flush volume 
 
Before dispatch, each WC flush valve shall be so adjusted and tested/measured to give a flush 
volume in accordance with Tables 4 and 5 and for urinal flush valve in accordance with Table 
6. 
 
7.5.2 Production pressure testing 
 
Before dispatch, each flush valve shall be given a production hydrostatic shell pressure test by 
the manufacturer. With the outlet of the flush valve plugged, a hydraulic pressure of (5 ± 0.5) 
bar is applied through the inlet for 15 s. There shall be no sign of leakage or permanent 
distortion of any component of the flush valve. 
 

 

8 Classification 
 
8.1 Installation style 
 
Flush valves may be classified as exposed or concealed. 

 
8.2 Operation method 
 
Operation methods may include push button, push disc, remote control, solenoid and other 
designs as appropriate. 
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9 Workmanship 
 

 
Materials used in flush valves shall be free of defects, which affect serviceability of operation. 
The components shall be able to withstand normal handling and installation without damage or 
permanent distortion of any part. 

 

 

10 Marking 
 
10.1 Product marking 
 
The product shall be clearly marked with: 
 
a) the manufacturer and/or registered trade mark (indelibly marked and visible after 
installation); 
 
b) the number of this standard, i.e. MS 2545; and 

 
c) model name or number. 
 
10.2 Package marking 
 
The package shall be marked with the manufacturer's name and/or registered mark, model 
number and country of origin. 

 
10.3 Installation instructions 
 
Installation instructions shall be provided with each unit. The instructions shall include valve 
adjustment information, and any special rough-in or finishing installation or repair procedures 
for accessory devices or replacement parts.
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Annex A 
(normative) 

 
Endurance test 

 

A.1 General 
 
The tests described below are type tests (laboratory tests) and not quality control tests during 
manufacturer. 

 
 

A.2 Scope 
 
This annex specifies a test method for mechanical endurance of resistance to wear of the 
movable elements of the flush valve and gives the corresponding specification. 
 
This test shall be the first test to be carried out on the WC flush valve, WC flush valve with 
sensor, urinal flush valve and urinal flush valve with sensor. 
 
 

A.3 Principle 
 
The test principle is in subjecting the valve to a certain number of operations in order to establish 
its behavior over time. 
 
 

A.4 Endurance test for WC flush valve 
 
A.4.1 Procedure 
 
A.4.1.1 Place the flush valve on the machine and connect to the water supply as shown in 
Figure A.1. The flush valve shall be initially set to give a volume of discharge as described in 
Tables 4 and 5 at flow lower dynamic pressure of 1.50+1.0bar for Type 1 WC flush valve and 0.350+0.45 bar (for Type 2 WC flush valve). The flush valve is then subjected to 75,000  cycle of 
test. 
 
A.4.1.2 In the case of an adjustable flush valve, set this in compliance with Table 4 and 5. 
 
A.4.1.3 Cycle: Activate the control device for 1 s.  
 
A.4.1.4 Wait for 2 s after the flow has stopped. 
 
A.4.1.5 The average volume of discharge and average discharge time for three 
consecutive flushes shall be recorded at the start of the test and after each 25,000 cycles. 
 
A.4.1.6 After each 25,000 cycles, the change in volume of discharge shall not exceed 10 
% of the volume of discharge at the start of the test and any reduction in the volume of discharge 
shall not result in a volume of discharge falling below 0.5 L of the volume of discharge at the 
start. 
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A.4.1.7 The flush valve shall be capable of continuous operation without sticking, chattering  
or leaking.  
 
A.4.1.8 During the test, the parts shall not fracture, the stop valve shall not come away 
from the body and operation of the valve shall always be possible. 
 
 

A.5 Endurance test for urinal flush valve 
 
A.5.1 Procedure 
 
A.5.1.1 Place the flush valve on the machine and connect to the water supply as shown in  
Figure A.1. The flush valve shall be initially set to give a volume of discharge as described in 
Table 6 so the lower dynamic flow pressure is equal to 1.00+0.1 bar. The flush valve is then 
subjected to 75,000 cycles of test. 
 
A.5.1.2 Cycle: Activate the control device for 1 s. 
 
A.5.1.3 Wait for 2 s after the flow has stopped. 
 
A.5.1.4 The average volume of discharge and average discharge time for three 
consecutive flushes shall he recorded at the start of the test and after each 25,000 cycles. 
 
A.5.1.5 After each 25,000 cycles, the change in volume of discharge shall not exceed 10 
% of the volume of discharge at the start of the test. 
 
A.5.1.6 The flush valve shall be capable of continuous operation without sticking, chattering 
or leaking. 
 
A.5.1.7 During the test, the parts shall not fracture, the stop valve shall not come away 
from the body and operation of the valve shall always be possible. 
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Key 

 
1 Pressure pump 

2 Ball valve 
 - DN 32 for Type 1 WC flush valve 

- DN 40 for Type 2 WC flush valve 
- DN 15 for urinal flush valve 

3 Pressure gauge 

4 and 5 Pipe 
 - DN 32 for Type 1 WC flush valve 

- DN 40 for Type 2 WC flush valve 

6 Automatic activation system 

 
 

Figure A.1. Endurance test circuit 
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Annex B 
(normative) 

 
Leaktightness characteristics 

 

B.1 General 
 
The tests described below are type tests (laboratory tests) and not quality control tests carried 
out during manufacture. 
 
 

B.2 Scope 
 
This annex specifies test methods for verifying the leaktightness of the flush valve unit and 
gives the corresponding specifications. 
 
If flow rate adjustment is incorporated into the stop valve, it is the mounted unit, which shall be 
tested. 
 
This test shall be carried out on the WC flush valve, WC flush valve with sensor, urinal flush 
valve and urinal flush valve with sensor. 
 
 

B.3 Principle 
 
The test principle consists of verifying under cold water pressure: 
 
a) the leaktightness of the stop valve; and 
 
b) the leaktightness of the flush valve (body, head-body unit, etc.). 
 
 

B.4 Apparatus 
 
This comprises a hydraulic test circuit capable of supplying the required static and dynamic 
pressures and which can maintain them throughout the duration of the test. 
 

 
B.5 Leaktightness of the stop valve and leaktightness of flush valve 
upstream of the seat 
 
Leaktightness test of the stop valve is not applicable for Type 2 WC flush valve. 
 
B.5.1 Procedure 
 
B.5.1.1 Connect flush valve to test circuit.  
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B.5.1.2 Apply a static water pressure of (1.6 ± 0.05) MPa [(16 ± 0.5) bar] for (60 ± 5) s. 
 
B.5.1.3 Apply a static water pressure of (0.1 ± 0.01) MPa [(1 ± 0.1) bar] for (60 ± 5) s. 
 
B.5.2 Requirements 
 
B.5.2.1 Verify the leak tightness of stop valve. There shall be no leakage at the stop valve 
for the duration of the test. 
 
B.5.2.2 Verify the leak tightness upstream of the seat. There shall be no leakage or 
seepage through the walls of the valve for the duration of the test. 

 
 

B.6 Leaktightness of flush valve downstream of the seat 
 
This test only applies to urinal valves. 
 
B.6.1 Procedure 
 
B.6.1.1 Connect flush valve to test circuit. 
 
B.6.1.2 Open the stop valve with the outlet of the urinal valve closed and generally facing 
downwards. 
 
B.6.1.3 Apply a static water pressure of (0.4 ± 0.02) MPa [(4 ± 0.2 bar)] for (60 ± 5) s. 
 
B.6.1.4 Apply a static water pressure of (0.02 ± 0.005) MPa [(0.2 ± 0.05)] bar for (60 ± 5) 
s. 
 
B.6.2 Requirements 
 
There shall be no leakage or seepage through the walls for the duration of the test. 
 
B.6.3 Summary of leak tightness test 
 
The summary of leak tightness tests is given in Table B.1. 
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Table B.1. Summary of leaktightness tests 
 

 

Leaktightness of: 

 
Position of 
stop valvea 

Outlet 
opening 

 

Pressure 

 

Duration 

 

Requirement 

 

 
Stop valvea 

 
Closed 

 
Open 

(0.1 ± 0.01) MPa 
(1 ± 0.1) bar 

 
60 ± 5 s 

 
 
 
 
 
 

 
No leakage 

 
Closed 

 
Open 

(1.6 ± 0.05) MPa 
(16 ± 0.5) bar 

 
60 ± 5 s 

 
 
 
Flush valve 

unit 

Upstream of 
seat 

 
Open 

 
Open 

(1.6 ± 0.05) MPa 
(16 ± 0.05) bar 

 
60 ± 5 s 

Downstream 
of seat 

 

 
Openb 

 
 

Closed 

(0.4 ± 0.02) MPa 
(4 ± 0.2) bar 

 
60 ± 5 s 

c 
 
 

d 

(0.020 ± 0.005) MPa 
(0.2 ± 0.05) bar 

 
60 ± 5 s 

a Not applicable for Type 2 WC flush valve. 
 
b In the case of flush valve with a system to prevent locking in permanent flow position, carry out the test with the stop 

valve immobilised mechanically. 
 
c In the case of hydraulic opening valves, the test at 0.02 MPa (0.2 bar) is not mandatory. 
 
d Only for urinal valves. 
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Annex C 
(normative) 

 
Pressure resistance characteristics 

 

C.1 General 
 
The tests described below are type tests (laboratory tests) and not quality control tests carried 
out during manufacture. They are carried out with water at a temperature lower than or equal 
to 35 °C. 
 

C.2 Scope 
 
This annex specifies test methods for verifying the mechanical behaviour of the body of the 
flush valve and the corresponding requirement. 
 
This test shall be carried out on the WC flush valve, WC flush valve with sensor, urinal flush 
valve and urinal flush valve with sensor. 
 

C.3 Mechanical behaviour tests 
 
C.3.1 Principle 
 
The principle of the test consists in detecting any deformation, which may occur in the flush 
valve owing to the action of cold water at high pressure. 
 
The test is carried out upstream and downstream of the flush valve stop valve (if applicable). In 
the case of WC flush valves, the pressure is only applied upstream of the stop valve. Those 
valves, which were submitted to tests in C.3.3 shall not be used for other tests. 
 
C.3.2 Apparatus 
 
The equipment used will be the same as that described in B.4. 
 
C.3.3 Mechanical behaviour upstream of the seat with the stop valve in the closed  
position 
 
C.3.3.1 Procedure 
 
Apply a static water pressure of (2.5 ± 0.05) MPa [(25 ± 0.5) bar] for (60 ± 5) s. 
 
C.3.3.2 Requirements 
 
There shall be no permanent deformation in the part of the flush valve upstream of the seat. 
Seepage around the fittings is tolerated. 
 
C.3.4 Mechanical behaviour downstream of the seat with the stop valve in the open  
position 
 
This test only applies to urinal valves. 
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C.3.4.1 Procedure 
 
C.3.4.1.1 Apply a dynamic water pressure of (0.4 ± 0.02) MPa [(4 ± 0.2) bar] for a period 
of 60 s with the pressure measured at the flush valve inlet connection. 
 
C.3.4.1.2 The test is carried out on the flush valve as fitted. 
 
C.3.4.2 Requirements 
 
There shall be no permanent deformation of the part of the flush valve downstream of the urinal 
valve seat. 
 
C.3.5 Summary of mechanical behaviour test 
 
The summary of mechanical behaviour tests under pressure is given in Table C.1. 

 
 

Table C.1. Summary of mechanical behaviour tests under pressure 
 

Cold water 
test 

 
Behaviour 

under 
pressure of 

 
Position 
of stop 
valve 

 
Outlet 

opening 

 

Test conditions 
 

Requirements 

Pressure Duration 

 
 
 

Flush 
valve 
unit 

 
Upstream of 

seat 

 
 

Closed 

 
 

Open 

 
(Static 

pressure) 
(2.5 ± 0.05) 

MPa 
(25 ± 0.5) bar 

 
 

60 ± 5 s 

 
No permanent 
deformation 

upstream 

 
Downstream 

of seata 

 
 

Open 

 
 

Open 

 
(Dynamic 

pressure) (0.4 ± 
0.02) MPa 

(4 ± 0.2) bar 

 
 

60 ± 5 s 

 
No permanent 
deformation 
downstream 

a Only for urinals. 
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Annex D 

(informative) 
 

Effectiveness of vacuum breaker test (optional) 
(for WC flush valve with build-in vacuum breaker only) 

 
 

D.1 Scope 
 
This annex sets out the method for determining backflow siphonage from WC pan or urinal 
through flush valve into water supply. 

 
This test shall be carried out on the WC flush valve, WC flush valve with sensor, urinal flush 

valve and urinal flush valve with sensor. 
 
 

D.2 Principle 
 
The flush pipe of flush valve is submerged in the water and vacuum applied to the inlet of flush 
valve to determine the risk factor of backflow. 
 
 

D.3 Procedure 
 
D.3.1 The flush valve is installed as in the discharge test and the lower end of the flush 
pipe is submerged in water such that the distance from the bottom of the vacuum breaker to 
the water level is 150 mm. 
 
D.3.2 With the valve seat slightly opened (by inserting a 2 mm diameter wire) and the 
actuating member held in operating position, the flush valve inlet (without a check valve/stop 
valve fixed) is connected to a vacuum line and the test is conducted in the following order: 

 
a) a constant vacuum of 635 mmHg is applied for a period of 30 s; 

 
b) intermittent vacuum of 50, 125, 255, 380, 635 mmHg are applied. Each application is 
for 5 s on and 5 s shut; and 

 
c) first a slowly increasing vacuum is applied at a uniform, from 50 mm to 635 mm 
mercury. Next, a slowly decreasing vacuum is applied at a uniform rate of 635 mmHg to 0 
mmHg. 

 
D.3.3 In test (a) to (c), if the water rise in the flush pipe exceeds 76 mm, the vacuum breaker 
is deemed to have failed the test. 
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Annex E 
(normative) 

 
Volume of discharge test 

 

E.1 Scope 
 
This annex sets out the method for determining the volume of discharge of flush valve. 
 
This test shall be carried out on the WC flush valve, WC flush valve with sensor, urinal flush 
valve and urinal flush valve with sensor. 
 
 

E.2 Principle 
 
The flush valve is installed in accordance with manufacturer’s fixing instruction and operated 
to determine the volume of water discharged. 
 
 

E.3 Apparatus 
 
The following apparatus is required: 
 

E.3.1 Support, suitable to mount the flush valve in accordance with the manufacturer's 
fixing instruction. 
 
E.3.2 Measuring cylinder, or Weighing machine. 
 
E.3.3 Water container, minimum 12 L capacity. 
 
E.3.4 Water supply. 
 
E.3.5 Flush pipe, cut to minimum height and length specified by the manufacturer for use 

with flush valve. 
 
 

E.4 Procedure 
 
E.4.1 Mount the fully assembled flush valve on a suitable support in accordance with the 
manufacturer's fixing instruction. 
 
E.4.2 Connect a water supply to the flush valve. 
 
E.4.3 Operate the flush valve 3 times and ensure the flush valve operate in accordance 
with the manufacturer’s instruction. 
 
E.4.4 Place a container at the end of the flush pipe. 
 
E.4.5 Operate the flush valve and determine the volume of discharge either by measuring 
or weighing the volume of water discharged. 
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E.4.6 Repeat steps E.4.4 and E.4.5 three times and record the volume of discharge. 
 
E.4.7 Repeat steps E.4.4 and E.4.5 three times for the reduced flush mechanism (if 
applicable) and record the volume of discharge. 
 
NOTE. Conduct the test at ambient temperature.
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Annex F 
(normative) 

 
Rate of discharge test 

 

F.1 Scope 
 
This annex sets out the method for determining the discharge flow rate of single flush and 
dual flush valve. 
 
This test shall be carried out on the WC flush valve, WC flush valve with sensor, urinal flush 
valve and urinal flush valve with sensor. 
 
 

F.2 Principle 
 
The flush valve is activated and the discharge flow rate is then calculated and recorded. 
 
 

F.3 Apparatus 
 
The following apparatus is required (see Figure F.1): 
 
F.3.1 Flush valve, complete with fittings including flush pipe, installed in accordance with  
the manufacturer’s fixing instructions on a firm, flat, vertical surface. 
 
F.3.2 Measuring container, is calibrated. 
 
F.3.3 Water container. 
 
F.3.4 Fluid level sensing. 
 
F.3.5 Electronic timer. 
 
F.3.6 Water supply, controlled by a stop valve. 
 
F.3.7 Power supply. 
 
 

F.4 Procedure 
 
F.4.1 Full Flush 
 
F.4.1.1 Set the setting to full-flush volume (for single flush or reduced flush) in accordance 
with the manufacturer’s instructions. 
 
F.4.1.2 Connect the water supply to the flush valve. 
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F.4.1.3 Operate the flush valve at dynamic pressure, 1.50+1.0 bar, for Type 1 WC flush valve 

and, 0.350+0.45 bar for Type 2 WC flush valve and 1.00+0.1 bar for urinal flush valve  completing 
five times.  

 
F.4.1.4 Locate and position a first fluid sensing device at the bottom of the water container. 
 
F.4.1.5 Using the calibrated measuring container, add water to the water container 
equivalent to the volume of full flush recorded in E.4.6 less 1.0 L for WC flush valve and 0.5 L 
for urinal flush valve. Locate and position a second fluid sensing device at the water level in the 
water container. 

 
F.4.1.6 Add water to the water container up to the full flush recorded in E.4.6. 

 
F.4.1.7 Connect the two fluid level sensing devices to the electronic timer and connect to 
the power supply (see Figure F.1). 
 
F.4.1.8 Empty the water container before activating the flush valve. 
 
F.4.1.9 Operate the flush valve at dynamic pressure, 1.50+1.0 bar, for Type 1 WC flush valve 

and, 0.350+0.45 bar for Type 2 WC flush valve and 1.00+0.1 bar for urinal flush valve and on 
completion of the flush, record the time taken to discharge the volume of water between the 
fluid level sensing devices as displayed on the timer. 
 
F.4.1.10 Repeat the procedure a further four times. 
 
F.4.2 Reduced flush (if applicable) 
 
F.4.2.1 If the flush valve is provided with a reduced flush facility shut off the power supplies, 
and operate the flush valve five times. 
 
F.4.2.2 Locate and position a first fluid level sensing device at the bottom in the water 
container. 
 
F.4.2.3 Using the calibrated measuring container, add water to the cistern until it is filled to 
a volume equivalent to the volume of reduced flush recorded in E.4.7 less 1.0 L. Locate and 
position a second fluid sensing device at this water level in the cistern. 
 
F.4.2.4 Add further water to the water container, up to the marked water level for the 
reduced flush volume recorded in E.4.7. 
 
F.4.2.5 Empty the water container before activating the flush valve. 
 
F.4.2.6 Turn on the power and water supplies. 
 
F.4.2.7 Operate the flush valve at dynamic pressure 1.50+1.0 bar, for Type 1 WC flush valve 

and, 0.350+0.45 bar for Type 2 WC flush valve and 1.00+0.1 bar for urinal flush valve shall be in 
accordance with the manufacturer’s instructions. On completion of the flush, record the time 
taken to discharge the volume of water between the fluid level sensing devices as displayed on 
the timer.  
 
F.4.2.8 Repeat the procedure a further four times.  
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F.4.2.8.1 From the five recorded times, at each flush volume, determine the average time 
and using the following formula, calculate the mean rate of discharge using the following 
methods: 
 
 
a) For the full flush WC flush valve: 
 

Volume of discharge per full flush in litres [recorded in E.4.6] – 1.0 L  
Average time in second (recorded in F.4.1.9) 

 
b) For the reduced flush WC flush valve: 
 

Volume of discharge per reduced flush in litres [recorded in E.4.7] – 1.0 L 
Average time in second (recorded in F.4.2.7) 

 
c) For the urinal flush valve: 
 

Volume of discharge per full flush in litres [recorded in E.4.6] – 0.5 L 
 Average time in second (recorded in F.4.1.9) 
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Key 

 
1 Ball valve 

- DN 32 for Type 1 WC flush valve 
- DN 40 for Type 2 WC flush valve 
- DN 15 for urinal flush valve 

2 and 4 Pipe 
- DN 32 for Type 1 WC flush valve 
- DN 40 for Type 2 WC flush valve 
- DN 15 for urinal flush valve 

3 Pressure gauge 

 
 

Figure F.1. Rate of discharge circuits 
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Annex G 
(Informative) 

 
Electric characteristics and requirements  

 
 

G.1 General 
 
Electric characteristics and requirements 
 
 

G.2  Electrical safety 
 
Testing for electrical safety is to be conducted as described in the relevant standard(s). A list 
of relevant standards is listed below but is not necessarily exhaustive. 

 
a) Low voltage specifications: 

 
i) EN 60335-1 

 
b) EMC: 

 
i) EN 61000-6-1 

 
ii) EN 61000-6-3 

 
Tapware using radars shall comply with electromagnetic immunity and emission to relevant 
national standards waiting for European standards. 
 
NOTE. Equipment designed to emit and receive signals within the frequency range covered in the series 
of EN 61000 is subject to additional requirements while appropriate European Standard do not exist. 

 
c)  Protection of the Enclosure against ingress of water and dust: 
 
The manufacturer shall declare the degree of protection of the product in accordance with EN 
60529 

 
 

G.3  Electrical operation of solenoid valves 
 
G.3.1  Marking 

 
For the valves, marking shall include: 
 
a) AC valves: 
 
1) voltage; 
2) power consumption (VA/W); 
3) frequency (Hz). 
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b) DC valves: 
 
1) voltage; 
2) power consumption (W); 
3) monostable or bistable. 
 
 
G.3.2  Voltage 
 
Solenoid valves shall be operated at less than 42 V and shall comply with the safety extra low 
voltage (SELV) requirements of EN 60730-2-8. 
 
 

G.4  Electric strength and insulation resistance of the solenoid valve 
 
Solenoid valves shall comply with EN 60730-2-8, where applicable.
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