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BS 4213 : 1991

Foreword

This British Standard has been prepared under the direction of the Plastics and
Rubber Standards Policy Committee. It supersedes BS 4213 : 1986, which will be
withdrawn three months after the publication date of this revision.

The specification covers cisterns up to 500 L capacity from which water is drawn
for domestic purposes. It provides methods of test for the evaluation of the
properties of cisterns and covers made by any of the available processes. As in
the previous editions, the specification is confined to cisterns produced from
polyolefins or olefin copolymers, an outer reinforcing layer of an unspecified
composition being permitted.

New Water Byelaws implemented in January 1989 require detailed provisions to
safeguard the integrity of stored water for domestic purposes. This standard
deals with cistern and associated fitting requirements to assist in safeguarding
against waste and contamination. The fittings dealt with are cistern covers,
screened air inlets, screened warning pipes and vent pipe entry devices.
Requirements for insulation to reduce the likelihood of the stored water freezing
or warming are also given, together with a method of test for the assessment of
the ingress of particles and insects.

This revision incorporates the general requirements for water tanks prepared
under the direction of the Building Services Standards Policy Committee,
following publication of the European Community Directive on Water for Human
Consumption, which implied that water quality from any domestic draw-off
point should be of drinking water quality. Accordingly cisterns marked as
complying with this standard also indicate compliance with BS 7181.

As a result of problems encountered when analysing processed material, this
specification only requires that the tests to ensure compliance with the
antioxidant requirements are to be performed on the raw material before
moulding rather than on the finished cistern. The details of the analytical
methods for determining the permitted antioxidants are not given in this revision
but reference is made to the appropriate methods in BS 2782.

Because slight changes are necessary in plumbing practice when using
thermoplastics cisterns as opposed to more rigid materials additional information
relating to installation has also been given in appendix R.

Upon publication of this revision, BSI Sales Department will respond to purchase
orders for BS 4213 by supplying copies of the 1991 edition. Copies of the 1986
edition may be obtained by quoting BS 4213/86.

Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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Specification

1 Scope
This British Standard specifies requirements for
materials, physical properties and performance of
cold water storage cisterns and combined feed and
expansion cisterns of up to 500 L capacity, used for
domestic purposes. The cisterns are manufactured
from polyolefin, or olefin copolymer and their
covers are manufactured either from polyolefin or
olefin copolymer, or from other manufactured
materials having a polyolefin or olefin copolymer
layer on the inside face.

The specification covers both circular and
non-circular cisterns, but does not apply to flushing
cisterns. Float operated valve mechanisms are not
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
following definitions apply.

2.1 cistern

A fixed container for holding water at atmospheric
pressure.

NOTE. The water is usually supplied through a float operated
valve.

2.2 cold water storage cistern

A cistern used only for storing cold water for
domestic purposes, which is complete with cover
and the additional component kit (see 2.4).

2.3 water for domestic purposes

Water supplied for drinking, washing, cooking and
sanitary purposes.

2.4 additional component kit

An assembly of additional components for the
cistern, e.g. insulation (if not applied to the
cistern), screened warning pipe termination
assembly, screened breather and vent pipe
connector (see clause 11).

2.5 combined feed and expansion cistern

A cistern for supplying water to and receiving
expansion water from a hot water system.

2.6 water line

A line marked inside a cistern to indicate the
highest water level at which the float operated
valve (or other water inlet-control device) should
be adjusted to shut off.

2.7 capacity

The volume of the cistern measured up to the
water line.

|

|

|

|
|
|

|

2.8 production run (termination of)

The time at which the machine is reset to
manufacture other products.
NOTE. Accordingly a production run may extend over several
shifts.

2.9 top of the cistern

(1) The plane across the cistern where the cover
makes contact with the flange.

(2) In the case of a cistern with integral or part
integral cover, the plane across the highest point
of the cistern excluding any extension of the
cistern provided for supporting or securing the
removable cover.

2.10 vent pipe

A pipe open to the atmosphere and used in
connection with a hot water system for the escape
of air and/or steam.

2.11 warning pipe

A pipe to indicate fault conditions, fixed so that its
outlet, whether inside or outside the building, is in
a conspicuous position where the discharge of
water can be seen.

3 Cistern capacities, dimensions, and
water line position
NOTE 1. Cisterns may be of any capacity not exceeding 500 L
but should preferably be of one of the capacities listed in
table 1.

Cisterns shall have minimum dimensions in
accordance with table 1. Tank thickness shall not
be less than 1.5 mm. Cisterns of capacities not
listed in table 1 shall comply with the dimensional
requirements specified for the next highest
capacity cistern listed in table 1.

The water line position (see columns 2 and 3 in
table 1) shall be as given in table 1 and
permanently marked on the inside wall.
NOTE 2. The PC4 cistern (table 1) may be supplied with a loose
fitting cover for use as a combined feed and expansion cistern
only. An additional component kit (see clause 11) is not then
required and the cistern marking may be omitted accordingly
(see clause 10).

4 Designation of cisterns
Each cistern shall be designated by a code
comprising components in the following order.

(a) The number and date of this standard, i.e.
BS 4213 : 1991.

(b) The capital letters PC, followed by a number
representing the capacity in gallons derived from
the capacity measured in litres. This part of the
code comprises the type reference (see table 1).

(c) Either the capital letters C, R or X to denote
the cistern shape, i.e. C shall denote a circular
cistern, R a rectangular cistern and X any other
shape of cistern.

For example a rectangular shaped 114 L cistern is
designated BS 4213 : 1991 : PC25R.
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Table 1. Cistern dimensions and preferred capacities

Type reference Min. capacity to water line Min. distance of water line from the
top of the cistern

L (gals) mm

PC4 18 (4) 110

PC8 38 (8) 110

PC15 68 (15) 115

PC20 91 (20) 115

PC25 114 (25) 115

PC40 182 (40) 115

PC50 227 (50) 115

PC60 273 (60) 115

PC70 318 (70) 115

PC100 445 (100) 115

PC110 500 (110) 115
1) `General' applies in all cases except where cisterns are constructed of polyethylene of density 0.940 g/cm3 to 0.967 g/cm3.

1) WRc Byelaws Advisory Service, 660 Ajax Avenue, Slough SL1 4BG.

|
|
|
|
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5 Materials for cisterns
5.1 General

All materials in contact with, or likely to be in
contact with water (including condensation) shall
comply with the appropriate requirements to
safeguard water quality as specified by the Water
Research Centre when used under the conditions
for which they are designed. All materials in
contact with, or likely to be in contact with
potable water shall not constitute a toxic hazard,
shall not support microbial growth and shall not
give rise to unpleasant taste, odour, cloudiness or
discoloration of the water.

All polyolefin or olefin copolymers used in the
construction of cisterns shall comply with the
requirements of BS 6920 when tested by the
methods detailed therein. Products for installation
and use in the United Kingdom which are verified
and listed under the UK Water Fittings Byelaws
Scheme1) are deemed to satisfy the requirements of
this clause.

5.2 Polyethylene materials

The compound shall be manufactured from a
mixture of the following.

(a) Homopolymer or copolymer of ethylene of
density greater than 0.915 g/cm3 but not
exceeding 0.967 g/cm3, at 23 ÊC, when
determined in accordance with appendix B of
BS 3412 : 1976.

(b) Carbon black in such an amount that, when
the compound is tested in accordance with
Method 452B of BS 2782, the carbon black
content shall be 1.5 % to 3.0 %. The carbon
black shall comply with the following
requirements:

(1) density, 1.5 g/cm3 to 2.0 g/cm3;

(2) maximum volatile matter, 9.0 % (m/m);

(3) average particle size, 0.010 mm
to 0.025 mm;
(4) toluene extract, not more than
0.10 % (m/m) when determined in accordance
with appendix A.

When tested in accordance with Method 823A of
BS 2782, the carbon black dispersion in the
cistern shall show a numerical rating of 5 or less
and the uniformity of appearance in respect of
smears and streaks shall be equal to or better
than photomicrograph A of figure 1 of
Method 823A of BS 2782 : 1978.

(c) Antioxidant in such amount that, when the
compound is tested in accordance with
Method 434D of BS 2782, the total antioxidant
content shall be between 0.1 % (m/m) and
0.3 % (m/m).

The antioxidant shall be one or more selected
from groups 1 and 2 of table 2 except that
antioxidants from group 1 shall be used in
conjunction with antioxidants from group 2.
Group 1 antioxidants shall not be used alone.

(d) Up to 0.5 % (m/m) of the dodecyl or
octadecyl esters of thiodipropionic acid and up to
0.5 % (m/m) of calcium or sodium stearate.

(e) No rework material, other than, the addition
of not more than 15 % (m/m) of the
manufacturer's own rework material of the same
type, resulting from the manufacture of cisterns
complying with the requirements of this
specification, shall be used.
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