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Foreword

This Malaysian Standard was developed by the Technical Committee on Ceramic Materials
and Sanitary Fittings under the authority of the Industry Standards Committee on Building,
Construction and Civil Engineering.

Major modifications in this revision are as follows:

a)

f)

the title of Group 1 has been changed to ‘Close coupled and one-piece WC pan’;
the terms hybrid WC and dual-flush has been changed;

requirements on Group 1, Group 2 and Group 3 has been changed;

addition on new requirement for flush volume in subclause 4.7;

addition of new additional requirements for hybrid WC pan in subclause 4.11; and

the dimensions in Table 1 have been updated accordingly.

This Malaysian Standard cancels and replaces MS 1522:2011, Vitreous china water closet
pans - Specification (Third revision), including its Amendment 1:2014.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Vitreous china water closet pans - Specification

1 Scope

This Malaysian Standard specifies the quality, dimensional and functional requirements for
three groups of WC pans. The three groups of WC pans are as follows:

a) Group 1 Close coupled and one-piece WC pan;

b) Group 2 Independent WC pan; and

c) Group 3 Hybrid WC pan.

The WC pans are further categorised into three types in relation to the quantity of water it
requires to properly discharge the excrement from the water closet and this will encourage the

development of water efficient WC pan. The three types which link to the nominal full flush
volumeare6L,5Land 4 L.

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 147:2001, Specification for quality of vitreous china appliances

MS 795-1:2011, WC flushing cisterns - Part 1: Specification

MS 2545, Flush valves - Specification

3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1 child WC pan

A pedestal WC pan manufactured for child use.

3.2 close coupled flushing cistern

A flushing cistern connected directly on top or forming part of a close coupled WC pan.
3.3 close coupled WC pan

WC pan designed for use with designated close coupled cistern.

© STANDARDS MALAYSIA 2015 - All rights reserved 1
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3.4 disabled WC pan

A pedestal WC pan manufactured for the disabled.

3.5 dual flush

Flushing device with two modes of operation, one delivering a larger volume than the other.
3.6 flushing cistern

Cistern fitted with inlet valve and flushing device for storage and discharge of a defined
volume of flushing water for removal of excrement from a WC pan.

3.7 flushing device

Device fitted to a cistern to provide a controlled measured volume(s) of water to a WC pan for
flushing.

NOTE. A flushing device may be a siphon, drop valve, flap valve or pressurised cistern etc. For the
purposes of this standard, the flushing device includes the activator (i.e. handle, button, linkages, etc.)
and all seals, piston, or other integral components.

3.8 flushing surface

The surface visible after installation and which becomes wet during the operation of the
appliance.

3.9 flush valve

A valve fixed to a pressurised (gravity flow or pump) water supply pipe and so designed that
when activated, deliver water at a sufficient rate and quantity for proper flushing of WC pans.

3.10  flush volume

Maximum volume of water discharged from the WC outlet.
3.1 foot rest plate

A raised thread plate for a squatting WC pan.

3.12  hybrid WC

Non-typical WC that uses one or more distinct sources to flush the WC which do not fall under
the scope of MS 795 series and MS 2545.

3.13 independent WC pan
WC pan suitable for connection with an independent flushing cistern or a flush valve.
3.14  independent flushing cistern

A flushing cistern connected to the independent WC pan by means of a flush pipe which
enable the cistern to deliver water at sufficient rate of flow for flushing purpose.
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3.15  one-piece WC pan

A floor mounted WC pan and cistern that operate as an integral unit and has an integral-
supporting base.

3.16  pedestal WC pan

A floor mounted WC pan that has an integral supporting base.

3.17  single flush

Flushing in one mode of operation, delivering maximum flush volume per flush.
3.18  squatting WC pan

A WC pan with an elongated bowl for installing with its top edge at or near floor level so that
the user adopts a squatting position.

3.19  wall hung WC pan

Wall mounted WC pan that has a horizontal outlet.

3.20 water seal

A water seal that prevent the backflow of odour from the sewer.
3.21  water trap

An integral part of WC which retains the trap water after flushing and prevent backflow of foul
odour.

3.22  WC pan (water closet pan)

A sanitary appliance for the reception and flushing away of human solid and liquid excrement,
consisting of a bowl with an inlet for flushing water and a trapped outlet.

3.23 WC type

The designation # L marked on the WC pan, where # is a number in numerical which refer to
a nominal flush volume in which the WC pan is designed for and L means litre.

NOTE. As an example, a mark 6 L on the WC pan means it is a WC type 6 L, and requires a flush
volume of 6 L of water in order to completely remove the excrete in a single flush of 6 L.

4 Requirements

4.1 Quality

The quality of vitreous china shall conform to MS 147.

4.2 Water seal

All pans shall have visible water seal within flushing surface.
© STANDARDS MALAYSIA 2015 - Al rights reserved 3
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4.3 Construction

4.3.1 Pedestal WC pan

This shall be of one-piece construction. The pan shall be provided with not less than two
fixing holes with dimension given in Table 1. This is to enable the pan to be securely installed
to the floor using corrosion resistant bolts or screws.

The pan shall be provided with an integral water trap.

4.3.2 Squatting WC pan

Each pan shall have an integral flushing rim. The inside of the bottom of the pan shall have
sufficient slope from the front towards the outlet to enable easy and quick disposal while
flushing.

The pan shall be provided with an integral water trap.

4.3.3 Wall hung WC pan

This shall be of one-piece construction. The pan shall be provided with no less than two fixing
holes with dimension given in Table 1 to enable the pan to be securely installed to the wall
using metallic corrosion resistant bolts and nuts and/or an independent concealed support
frame. The support frame (metal hanger or carrier), depending on the design, shall be
capable to be securely fixed to the building structural members so that no strain is transmitted
to the WC pan connector or any other part of the plumbing system.

The pan shall be provided with an integral or independent horizontal outlet.

4.4 Dimension

The dimensions shall comply with the values given in Table 1 and Figures 1a, 1b, 2 and 3.

4.5 Grouping

WC pans are grouped as Group 1, Group 2 and Group 3.

4.5.1 Group 1 Close coupled and one-piece WC pan

Close coupled WC pans or one-piece WC pans shall be tested using a nominal flush volume
given in Table 2.

4.5.2 Group 2 Independent WC pan

Independent WC pans designed for use with:

a) independent cistern tested with nominal flush given in Table 2; and
b) flush valve tested with nominal flush as specified in MS 2545.
4.5.3 Group 3 Hybrid WC pan

Non-typical WC pan designed to be flushed by one or more distinct sources as an integral
system, with nominal flush volume either given in Table 2 or as specified in MS 2545.
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4.6 Colour

The pans shall be white glazed or any selected colour as agreed upon between the
manufacturer and the purchaser.

4.7 Flushing volume

All pans shall pass the flush volume as described in Table 2. The flush volume shall be
collected from the outlet of the pan and measured. Repeat 3 times and record the average of
flush volume.

4.8 Flushing test

4.8.1 Full flush test

All pans shall pass the following full flush tests as described in Annexes A, B, C and D.

48.1.1 Newspaper test

When tested in accordance with Annex A, a pan shall discharge from the outlet spigot of pan
all the paper in four tests out of five tests.

4.8.1.2 Simulating solid test

When tested in accordance with Annex B, a pan shall discharge from the outlet spigot of pan
all the test pieces in four tests out of five tests.

4.8.1.3 Sawdust test

When tested in accordance with Annex C, sawdust remaining in pan shall not be more than
5000 mm?.

4.8.1.4 Ball test

When tested in accordance with Annex D, a pan shall flush from the outlet spigot of pan the
ball in four tests out of five tests.

4.8.2 Reduced flush test

In addition to the above tests, all pans using dual flush shall also pass the reduced flush test
as described in Annex E and Annex F.

4.8.21 Toilet paper test

When tested in accordance with Annex E, a pan shall discharge from the outlet spigot of pan
all the toilet paper in four tests out of five tests.

4.8.2.2 Liquid containment pH value test
When tested in accordance with Annex F, all three sets of pH value (reading 3) of the water
retained in the bowl, after flushing an acid-contained water trapped in the bowl, shall not differ

by more than one level from the pH value (control value - reading 1) of water in the bowl
before the addition of acid.

© STANDARDS MALAYSIA 2015 - All rights reserved 5



MS 1522:2015

49 Loading test

For pedestal and wall hung WC pan the test shall be carried out as described in Annex G.
410 Additional requirements for one-piece WC pan

4.10.1 The thickness of cistern and cover shall not be less than 6 mm and when tested in
accordance with Annex A of MS 795-1:2011 for front thrust test, the cistern shall not crack or

fail to a point where it is rendered inoperative.

4.10.2 The dimensions of the cistern shall be specified by the manufacturer and the
dimensional tolerance shall comply with Clause 4 of MS 147:2001.

4.10.3 The WC pans shall be supplied together with the matching inlet valve and flush valve
and shall comply with all the relevant requirements in MS 795-1.

4.1 Additional requirements for Hybrid WC pan

4.11.1 The WC pans shall be supplied together with flushing system or any combination as
a functioning unit.

4.11.2 Endurance test

When tested in accordance with Annex H, the flushing system, after 200 000 cycles of
operations shall not leak or show sign of defect or damage and shall comply with the
requirement of 4.8.

4.11.3 Chemical endurance

When tested in accordance with Annex J, the flushing system shall not leak or show sign of
defect or damage.

4.11.4 Backflow prevention
When tested according to Annex K, there shall be no back-siphonage.

4.11.5 The electrical and electronic components shall comply with the national regulatory
requirements.
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Table 2. Flush volume under various WC type for Group 1 Close coupled and
one-piece WC pan, Group 2 Independent WC pan and Group 3 Hybrid WC pan

WC type? Nominal flush Full flush volume Reduced flush
volume (L) volume
(L) (L)
0 <
6L 6 6, 3
0 <3
5L 5 5 J—rO.5
0 <3
4L 4 4 J—rO.5

2WC type shall be declared by the manufacturer.
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Plan

B

Level

Section

Figure 1a. lllustration of close coupled WC pan
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Plan

Floor level x

Section

Figure 1b. lllustration of independent WC pan
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Plan
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Figure 2. lllustration of squatting WC pan
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A 4

v

Plan

Floor level

Section

Figure 3. lllustration of wall hung WC pan
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5 Inspection
The purchaser or his representative shall be granted facilities for the purpose of inspection of
finished goods prior to delivery.

6 Marking

Each pan manufactured in accordance with this standard shall be clearly marked with the
following:

a) name of manufacturer and/or registered trade mark (indelibly marked and visible after
installation);

b) the number of this Malaysian Standard (for one-piece WC pan the standard shall be MS
1522, MS 795 series and MS 147);

¢) model name or number (indelibly marked);

d) type of WC as specified in Table 2 shall be indelibly marked;

e) country of origin (indelibly marked);

f) date of manufacture (indelibly marked); and

g) all WC pedestal pans for disabled and child shall be marked with internationally accepted
standard logo of the word “DISABLED” of “CHILD” (visible after installation).

7 Certification mark

Each product, may by arrangement with a recognised body, be marked with the certification

mark of that body, provided the product conforms to the requirements of this Malaysian
Standard.

© STANDARDS MALAYSIA 2015 - All rights reserved 13
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Annex A
(normative)

Newspaper test

A.1 Scope

This annex sets out the method for determining the effective discharge of paper for the
flushing test of all three groups of WC pan.

A.2 Principle

The matched set is assembled for the full-flush paper discharge tests and flushed to
determine the number of pieces of paper fully discharged from the pan outlet.

A.3 Apparatus

A.3.1 Group 1 Close coupled and one-piece WC pan

A.3.1.1 Matching close coupled flushing cistern, complying with MS 795-1.

A.3.1.2 Fitted matching flushing device

A3.2 Group 2 Independent WC pan

A3.2.1 Independent flushing cistern, complying with MS 795-1 or a flush valve
assembly (if the WC pan is intended to be used with flush valve) capable of meeting the
requirements specified in MS 2545,

A.3.3 Group 3 Hybrid WC pan

A.3.3.1 Matching flushing system

A.3.4 Support, suitable for the pan and cistern.

A.3.5 Paper weight minimum 40 g/m? newspaper, with minimum dimension of 100 mm x
125 mm.

A.3.6 Water supply
A.4 Procedure

A.4.1  Set up the pan, with a matching flushing system, or flush valve assembly as specified
by the manufacturer.

14 © STANDARDS MALAYSIA 2015 - All rights reserved
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A.4.2 Activate the flushing system and ensure that the flush volume shall be in accordance
with Table 2, at least three times prior to commencement of tests.

A.4.3 Drop six pieces of loosely crumpled newspaper individually into the bow! of the pan
and flush within 10 s from the start of the operation.

A.4.4 Repeat step A.4.3 five times.

A.4.5 The pan is acceptable if four tests out of five discharge all six pieces of newspaper
out of the pan outlet.

A.5 Test report

Test report shall contain the following information:

a) manufacturer, model, type and nominal flush capacity of the tested WC pan;

b) manufacturer, model, nominal volume and type of cistern;

c) if flush valve is used, the manufacturer, model, pressure, flow rate and type of flush valve;
d) number of pieces of paper fully discharged for each flush; and

e) reference to this method, i.e. Annex A of MS 1522:2015.

© STANDARDS MALAYSIA 2015 - All rights reserved 15
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Annex B
(normative)

Simulating solid test

B.1 Scope

This annex sets out the method for determining the effective discharge of solids for the
flushing test of all three groups of WC pan.

B.2 Principle

The matched set is assembled for the full-flush simulating solid tests and flushed to determine
the number of pieces of solid fully discharged from the pan outlet.

B.3 Apparatus

B.3.1 Group 1 Close coupled and one-piece WC pan

B.3.1.1 Matching close coupled flushing cistern, complying with MS 795-1.

B.3.1.2 Fitted matching flushing device

B.3.2 Group 2 Independent WC pan

B.3.2.1 Independent flushing cistern, complying with MS 795-1 or a flush valve
assembly (if the WC pan is intended to be used with flush valve) capable of meeting the
requirements specified in MS 2545.

B.3.3 Group 3 Hybrid WC pan

B.3.3.1 Matching flushing system

B.3.4 Support, suitable for the pan and cistern.

B.3.5 Plastic casing [(25 £ 2) mm diameter], string and elastomer O-ring
(approximately 10 mm x 2.5 mm x 5 mm internal diameter), to produced the four test

pieces.

Follow the method in Clause B.4 to produce the four test pieces (Figures B.1 to B.6).

B.3.6 Container, capable of measuring 37 fg ml.

B.3.7 Water supply

16 © STANDARDS MALAYSIA 2015 - All rights reserved
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B.4 Test pieces
Method of preparation is as follows:

a) cut and mark the casing according to Figure B.1;

b) tie off one end as illustrated in Figure B.2, then fill the casing with 37 fg ml of water and
tie off the opposing end; and

c) expand the rubber O-rings and fit over test pieces as illustrated. Verify the test piece in

accordance with Figure B.3 and cut off surplus casing. The casing shall be completely
filled with water.

B.5 Procedure
B.5.1  Set up the pan, cistern and flush pipe (if required) as specified by the manufacturer.

B.5.2 Activate the flushing system and ensure that the flush volume shall be in accordance
with Table 2, at least three times prior to commencement of tests.

B.5.3 Drop four test pieces into the bowl of the pan from a point level with the top of rim
using directing device according to Figure B.4, and activate the full flush mechanism.

B.5.4 Repeat step B.5.3 five times.

B.5.5 The pan is acceptable if four tests out of five tests discharge all four test pieces of
solid out of the pan outlet.

B.6 Test report

Test report shall contain the following information:

a) manufacturer, model, type and nominal flush capacity of pan;

b) manufacturer, model, nominal volume and type of cistern;

c) if flush valve is used, the manufacturer, pressure, flow rate, model, type of flush valve;
d) number of pieces of solid fully discharged for each flush; and

e) reference to this method, i.e. Annex B of MS 1522:2015.

© STANDARDS MALAYSIA 2015 - All rights reserved 17
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Dimension in millimetres

O-ring O-ring
Tie off mark position position Tie off mark

20 42 36 42

200 min.

(Nominal £ 1 mm)

NOTE. Mark and cut-off to length the plastic casing using this template.

Figure B.1. Template for measuring test pieces

37 ml water

NOTE. Tie off the bottom of the plastic casing, position O-rings and add 37 ml of water and tie-off top
end.

Figure B.2. Tying positions of test piece

18 © STANDARDS MALAYSIA 2015 - All rights reserved
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:]10mm

Figure B.3. Verification of flexibility of test piece
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Dimensions in millimetres

Position directional
device over nominal
outlet bore of water seal

'y :.
]
”~ — i )
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{f, water seal
400 I |
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b Y -
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¥

Nominal £1 mm

Figure B.4. Directing device
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Annex C
(normative)

Sawdust test

C.1 Scope

This annex sets out the method for the sawdust testing for the flushing test of all three groups
of WC pan.

C.2 Principle

The pan has its internal surface wetted and fine sawdust is sprinkled onto the wetted surface.
The cistern valve is then activated to determine the effectiveness of the flushing pattern within
the pan.

C.3 Apparatus

C.3.1 Group 1 Close coupled and one-piece WC pan

C.3.1.1 Matching close coupled flushing cistern, complying with MS 795-1.

C.3.1.2 Fitted matching flushing device

C.3.2 Group 2 Independent WC pan

C.3.2.1 Independent flushing cistern, complying with MS 795-1 or a flush valve
assembly (if the WC pan is intended to be used with flush valve) capable of meeting the
requirements specified in MS 2545.

C.3.3 Group 3 Hybrid WC pan

C.3.3.1 Matching flushing system

C.3.4 Support, suitable for the pan and cistern.

C.3.5 20 g sawdust

C.3.6 Water supply
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C.4 Procedure
C.4.1  Set up the system as specified by the manufacturer.

C.4.2 Activate the flushing system and ensure that the flush volume shall be in accordance
with Table 2, at least three times prior to commencement of tests.

C.4.3 Fully wet the entire internal surface of the pan below the rim.

C.4.4 Immediately sprinkle fine sawdust evenly into the inside of pan between the normal
water seal and flushing rim.

C.4.5 Activate the flush valve or cistern to discharge the pan.
C.4.6 Observe and record if any sawdust remains inside of the pan.

C.4.7 The pan is acceptable if sawdust remaining is not more than 5 000 mm?.

C.5 Test report

Test report shall contain the following information:

a) manufacturer, model, type and nominal flush capacity of pan;

b) manufacturer, model, nominal volume and type of cistern or flush valve;

c) if flush valve is used, the manufacturer, pressure, flow rate, model, type of flush valve;
d) the area of sawdust remaining inside the pan; and

e) reference to this method, i.e. Annex C of MS 1522:2015.
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Annex D
(normative)

Ball test

D.1 Scope

This annex sets out the method for determining the effective discharge of ball for the flushing
test of all three groups of WC pan.

D.2 Principle

The matched set is assembled for the full-flush ball test and flushed to determine the number
of ball discharged from the pan outlet.

D.3 Apparatus

D.3.1 Group 1 Close coupled and one-piece WC pan

D.3.1.1  Matching close coupled flushing cistern, complying with MS 795-1.

D.3.1.2 Fitted matching flushing device

D.3.2 Group 2 Independent WC pan

D.3.2.1 Independent flushing cistern, complying with MS 795-1 or a flush valve
assembly (if the WC pan is intended to be used with flush valve) capable of meeting the
requirements specified in MS 2545.

D.3.3 Group 3 Hybrid WC pan

D.3.3.1  Matching flushing system

D.3.4 Support, suitable for the pan and cistern.

D.3.5 Ball, with minimum relative density of 1.05, diameter (43 + 0.5) mm.

D.3.6 Water supply
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D.4 Procedure
D.4.1 Set up the system as specified by the manufacturer.

D.4.2 Activate the flushing system and ensure that the flush volume shall be in accordance
with Table 2, at least three times prior to commencement of tests.

D.4.3 Drop the ball into the bowl of the pan and flush.
D.4.4 Repeat step D.4.3 five times.

D.4.5 The pan is acceptable if four tests out of five discharge the ball out of the pan outlet.

D.5 Test report

Test report shall contain the following information:

a) manufacturer, model, type and nominal flush capacity of pan;

b) manufacturer, model, nominal volume and type of cistern;

c) if flush valve is used, the manufacturer, pressure, flow rate, model, type of flush valve;
d) number of test with the ball being discharged; and

e) reference to this method, i.e. Annex D of MS 1522:2015.
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Annex E
(normative)

Toilet paper test

E.1 Scope

This annex sets out the method for determining the effective discharge of toilet paper for the
reduced flush for dual flush WC pan.

E.2 Principle

The matched set is assembled for the reduced flush toilet paper tests and flushed to
determine the number of pieces of toilet paper fully discharged from the pan outlet.

E.3 Apparatus

E.3.1 Group 1 Close coupled and one-piece WC pan

E.3.1.1 Matching close coupled flushing cistern, complying with MS 795-1.

E.3.1.2 Fitted matching flushing device

E.3.2 Group 2 Independent WC pan

E.3.2.1 Independent flushing cistern, complying with MS 795-1 or a flush valve
assembly (if the WC pan is intended to be used with flush valve) capable of meeting the
requirements specified in MS 2545.

E.3.3 Group 3 Hybrid WC pan

E.3.3.1 Matching flushing system

E.3.4 Support, suitable for the pan and cistern.

E.3.5 Twin-ply toilet paper, with minimum dimension 100 mm x 100 mm.

E.3.6 Water supply

E.4 Procedure
E.4.1  Set up the system as specified by the manufacturer.

E.4.2 Activate the flushing system and ensure that the flush volume shall be in accordance
with Table 2, at least three times prior to commencement of tests.

E.4.3 Drop six joint pieces of crumpled toilet paper into the bowl of the pan and flush within
10 s from the start of the operation.
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E.4.4 Repeat step E.4.3 five times.

E.4.5 The pan is acceptable if four tests out of five discharge all six pieces of toilet paper
out of the pan outlet.

E.5 Test report

Test report shall contain the following information:

a) manufacturer, model, type and nominal flush capacity of pan;

b) manufacturer, model, nominal volume and type of cistern;

c) if flush valve is used, the manufacturer, pressure, flow rate, model, type of flush valve;
d) number of pieces of paper fully discharged for each flush; and

e) reference to this method, i.e. Annex E of MS 1522:2015.
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Annex F
(normative)

Reduced flush liquid containment test

F.1 Scope

This annex sets out the method for determining the effective discharge of liquid containments.

F.2 Principle
Suitable acid in added to the trapped water in the bowl. The pH value of the acidic water is

measured and recoded. This value is compared with pH value of the same water in the bowl
without the addition of the acid.

F.3 Apparatus

F.3.1 Matching cistern, complying with MS 795-1. For one-piece WC pans and hybrid WC
pan, matching inlet valve and flushing device.

F.3.2 Support, suitable for the pan and cistern.
F.3.3 pH indicator
F.3.3.1 pH indicator paper or pH meter, capability, reading: 0 to 14, accuracy: 1

F.3.4 Suitable acid, in suitable concentration (such as organic acid, recommendation: acid
citric 10 %).

F.3.5 Water supply

F.4 Procedure

F.4.1 Set up the system as specified by the manufacturer and connect to water supply, if
required.

F.4.2 Ensure that the water supply is not contaminates.

F.4.3 Activate the flushing system and ensure that the flush volume shall be in accordance
with Table 2, at least three times prior to commencement of tests.

F.4.4 Activate the flushing system to discharge the pan.
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F.4.5 10fg s after the flush, use a pH indicator paper and dip into the trapped water for few

seconds (minimum 60 s) and after the colour of pH indicator paper has stable, compare the
colour with the pH indicator paper standard colour and record the corresponding pH value
(control value - reading 1).

F.4.6 Then add a suitable amount of acid (recommendation: citric acid 10 %, 25 ml), stir
well the water with a glass tong and after 15 s, use a new pH indicator paper and dipped into
the trapped water for a few seconds (minimum 60 s) after the colour of pH indicator paper has
stable, compare the colour with the pH indicator paper standard colour and record the
corresponding pH value (reading 2).

F.4.7 With the cistern filled to the nominated working level and the water supply (if
connected) turned off, activate the flushing device or flush valve to discharge the pan.

F.4.8 10fg s after the flush, use a pH indicator paper and dip into the trapped water for few
seconds (minimum 60 s) and after the colour of pH indicator paper has stable, compare the
colour with the pH indicator paper standard colour and record the corresponding pH value
(reading 3).

F.4.9 Repeat steps F.4.2 to F.4.8 for three cycles to obtain three sets of results.

F.4.10 Records all the results of the test.

F.5 Test report

Test report shall contain the following information:

a) manufacturer, model, type and nominal flush capacity of pan;

b) manufacturer, model, nominal flush volume and type of cistern or flush valve;
c) the acid and concentration used;

d) the measured pH values after each test and the average pH values over three
consecutive tests; and

e) reference to this method, i.e. Annex F of MS 1522:2015.
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Annex G
(normative)

Loading test

G.1 Scope

This annex sets out the method for testing on WC pan for safety under load. The test shall be
applied on all types of pedestal WC and wall hung WC except for squatting WC pan.

G.2 Principle

A load is applied over a predetermined period. The pan and brackets, if applicable, are then
inspected for cracking or any other failure.

G.3 Apparatus

G.3.1 Brackets and fixings, as specified by the manufacturer.

G.3.2 Timber cover, 40 *_% mm thickness.

G.3.3 Compressible membrane.

G.3.4 Testload, 400_*5’ kg.

G.4 Procedure

G.4.1 The pan shall be fixed into position in accordance with manufacturer’s instructions.
For the wall hung pan, the floor or wall which the pan is supported shall be capable of
supporting the pan and test load.

G.4.2 Timber cover shall be placed on top of pan covering at least 75 % of the top of the
pan and resting on both sides symmetrically with a minimum overlap of 25 mm beyond the
outside of the rim. The use of compressible membrane beneath the timber to provide uniform
bearing is permitted.

G.4.3 Apply test load centrally to the rim and uniformly on top of timber for a period
605 min.

G.4.4 Inspect the pan and brackets (if any), and record any sign of cracking, splitting or
crazing.
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G.5 Test report

Test report shall contain the following information:

a) manufacturer, model, type and nominal flush capacity of pan;

b) any cracking, splitting or crazing of the pan or failure of support brackets; and

c) reference to this method, i.e. Annex G of MS 1522:2015.
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Annex H
(normative)

Endurance test for hybrid WC pan
H.1 Scope

This annex sets out the method for determining the endurance of the hybrid WC pan.

H.2 Principle

A cyclic test is applied to the system to test its endurance.

H.3 Apparatus
H.3.1 Hybrid WC pan, in its fully assembled state.

H.3.2 Test rig, to provide a predetermined force to the actuating mechanism to simulate
normal operating conditions.

H.3.3 Plunger mechanism, incorporating a counting device to actuate the operating
device to the full extent of its movement.

H.3.4 Water supply:
a) forthe hydrostatic pressure tests of not less than 2 MPa; and

b) for the endurance test, a dynamic pressure of not less than 150 kPa during flow

conditions and 400 _*80 kPa static pressure during no-flow conditions.

H.3.5 Suitable device, capable of opening and closing the valve for the specified time.

H.4 Procedure

H.4.1 Mount the fully assembled hybrid WC pan to the test rig in accordance to the
manufacturer's fixing instruction.

H.4.2 Connect the water supply to the valve under test and adjust the pressure of the water
supply to comply with H.3.4.

H.4.3 Adjust the actuating mechanism of the test rig so that it will activate the flushing cycle
of the flushing system.

H.4.4 Prior to commencing the test, the flushing system shall be filled to the normal working
level and allowed to stand for minimum of 10 min. Observe and report any leakage from the
flushing system.
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H.4.5 With the water supply connected hydrostatically and with the valve operating in
normal condition, test the valve at 2*_%‘1 MPa for 60 s. Observe, record and report on any
leakage from or through the valve under test.

H.4.6 Commence testing and observe the actuating mechanism for the first 50 cycles and
adjust, if necessary. For single flush, activate flushing for a minimum of 200 000 times. For
dual flush, activate the full-flush and reduced-flush for minimum of 100 000 times each.
Adjustments may be made three times during the test, if required.

Replacement of the water inlet valve maybe made after 50 000 cycles.

H.4.7 At the conclusion of the endurance test, the flushing system shall be filled and
allowed to stand for minimum of 10 min. Observe and report any leakage from the flushing
system.

H.4.8 Conduct flushing test according to 4.8 as appropriate, after the endurance test.

H.4.9 Test report

Test report shall contain the following information:

a) manufacturer, model and type of cistern and flushing device;

b) dual flush or single flush;

c) leakage from the flushing system prior to and after testing;

d) the number of test cycles completed;

e) any adjustments to the plunger mechanism during the endurance test;
f)  results of flushing test according to 4.8;

g) any structural or other failures observed during testing; and

h) reference to this test method, i.e. Annex H of MS 1522:2015.
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Annex J
(normative)

Chemical endurance test for hybrid WC pan

J.1 Scope

This annex sets out the method for testing the chemical endurance of hybrid flushing system.

J.2 Principle

An ageing process in the test solution, followed by a cyclic test is applied to the hybrid
flushing system to test its performance capabilities.

J.3 Apparatus

J.3.1 Hybrid WC pan, in its fully assembled state.

J.3.2 Test rig, to provide a predetermined force to the actuating mechanism to simulate
normal operating conditions.

J.3.3 Plunger mechanism, incorporating a counting device to actuate the operating device
to the full extent of its movement.

J.3.4 Water supply:
a) for the hydrostatic pressure tests of not less than 2 MPa; and

b) for the endurance test, a dynamic pressure of not less than 150 kPa during flow

conditions and 400 *_‘30 kPa static pressure during no-flow conditions.

J.4 Reagents

J.4.1 Test solution, 100 ml of domestic chlorine - based bleaching agent (consisting of
minimum of 5 % sodium hypochlorite and anionic surfactants) to every 900 ml of water.

J.5 Ageing process

J.5.1 General
J.5.1.1  Drain all water from hybrid WC pan.

J.5.1.2  Fill the reagents to the flushing system until its working level and flush once. Refill
the reagent to its working level.
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J.5.1.3 Leave the test sample for a period of a minimum 90 days, then flush out the
reagent.

J.5.1.4  Appropriate precaution should be taken in handling the test solution. Do not allow
the test solution to come into contact with clothing or easily combustible materials.

J.6 Cyclic test

J.6.1  Mount the fully assembled hybrid WC pan to the test rig in accordance to the
manufacturer's fixing instruction.

J.6.2 Connect the water supply to the valve under test and adjust the pressure of the water
supply to comply with J.3.4.

J.6.3  Adjust the actuating mechanism of the test rig so that it will activate the flushing cycle
of the flushing system.

J.6.4 Commence testing and observe the actuating mechanism for 3 000 cycles and
adjust, if necessary.

J.6.5 At the conclusion of the test, the flushing system shall be filled and allowed to stand
for minimum of 10 min. Observe and report any leakage from the flushing system.

J.7  Test report

Test report shall contain the following information:

a) manufacturer, model and type of hybrid WC pan;

b) leakage from the flushing system after testing;

c) the number of test cycles completed;

d) any adjustments to the flushing system during the cyclic test;
e) any structural or other failures observed during testing; and

f)  reference to this test method, i.e. Annex J of MS 1522:2015.
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Annex K
(normative)

Back-siphonage test

K.1 Scope
This annex sets out the method for determining backflow siphonage from the flushing system.
K.2 Principle

The test sample is filled with water to its working level and a vacuum applied to determine the
risk factor of backflow siphonage.

K.3 Apparatus

K.3.1 Support, suitable to mount the test sample in accordance with the manufacturer's
fixing instructions.

K.3.2 Gauge and equipment, for measuring and maintaining a vacuum of -55 kPa; (see
Figure K.1).

K.3.3 Sight glass, in the vacuum line system.

K.4 Procedure

K.4.1 Mount the fully assembled test sample on a suitable support in accordance with the
manufacturer's fixing instructions.

K.4.2 Connect the inlet of the valve to the vacuum tank.

K.4.3 Locate the sight glass between the valve and the vacuum tank so that any water that
is back-siphoned can be observed.

K.4.4 Gradually apply a vacuum of -50 kPa to -55 kPa and sustain for 30 *_150 S.

NOTE. It is important that the negative pressure be applied gradually to detect back-siphonage at high
vacuum.

K.4.5 Reapply the vacuum three times, rapidly alternating between 0 kPa and -50 kPa
to -55 kPa.

K.4.6 Record if there is any water backflow siphonage through the valve.

NOTE. Conduct the test at ambient temperature.
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K.5 Test report

Test report shall contain the following information:

a) manufacturer, model and type of hybrid WC pan;

b) any water backflow siphonage through the valve;

c) any structural or other failures observed during testing; and

d) reference to this test method, i.e. Annex K of MS 1522:2015.

i l
f’ 1 | «6 T
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] !
3
Key
1 vaccum pump 6  water trap with catchpot and drain valve
2 50 mm fullway gate valve 7 50 mm pipework
3 vaccum vessel 8 15 mm copper pipe
4  pressure gauge 9 test sample

5 50 mm fullway quick action valve

Figure K.1. Typical arrangement of apparatus for backflow prevention test

36 © STANDARDS MALAYSIA 2015 - All rights reserved



MS 1522:2015

Bibliography

[1] MS 795-2:2011, WC flushing cisterns - Part 2: Inlet valves

[2] MS 795-3:2011, WC flushing cisterns - Part 3: Flushing device

© STANDARDS MALAYSIA 2015 - All rights reserved 37



Acknowledgements

Members of Technical Committee on Ceramic Materials and Sanitary Fittings

Ar Steven Thang Boon Ann (Chairman)
Ms Nor Azwamiza Abu Samah (Secretary)
Mr Thomas Tuan Kit Kwong

Mr Chuang Kuang Hong

Ms Sharifah Suzana Syed Hassan
Mr Mohamad Akhir

Ms Narima Hanim Zainal Abidin
Mr Michael Thong

Ar Azman Md Hashim/

Ms Siti Nor Faizah Omar

Mr Aminudin Abd Aziz

Mr Waheedir Yahaya/

Mr Mohd Nor Fahmi Md Yasin

Mr Bazlan Mohd Noor/Ms Muzalifah Mohamad
Mr Abdul Manan Mohd Johan

Co-opted members

Mr Mohd Johan Rosdi

Mr Saw Kok Kee

Mr David Chan

Mr Aik Weng Sing

Mr Muhammad Nabil/Ms Shoba Nair

Pertubuhan Akitek Malaysia

SIRIM Berhad

Building Materials Distributors Association
of Malaysia

Construction Industry Development Board
Malaysia

FMM Malaysian Ceramic Industry Group
IKRAM QA Services Sdn Bhd

Jabatan Kerja Raya Malaysia

Master Builders Association Malaysia
Ministry of Urban Wellbeing, Housing and
Local Goverment

SIRIM QAS International Sdn Bhd
(Product Certification and Inspection
Department)

SIRIM QAS International Sdn Bhd (Testing
Services Department)

Suruhanjaya Perkhidmatan Air Negara
Universiti Teknologi MARA

Claytan Industries Sdn Bhd
Fanny Industries Sdn Bhd

Koon Hoe and Company Sdn Bhd
Potex Industries Sdn Bhd

ROCA Malaysia Sdn Bhd

© STANDARDS MALAYSIA 2015 - All rights reserved



© Copyright 2015

All rights reserved. No part of this publication may be reproduced or utilised in any
form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the Department of Standards Malaysia.



