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Foreword

This British Standard constitutes a revision of section one

of BS 3528 : 1974. Sections two, three and four are

technically identical but with additional notes to the

following three International Standards (approved by the

United Kingdom):

ISO 3147 Heat exchangers. Verification of thermal

balance of water-fed or steam-fed primary
circuits. Principles and test requirements

ISO 3148 Radiators, convectors and similar appliances.
Determination of thermal output. Test
method using air cooled closed booth

ISO 3150 Radiators, convectors and similar appliances.

Calculation of thermal output and presen-
tation of results

It is intended to prepare a further section of this standard
to cover the pressure loss of heaters.

BS 3528 was first published in July 1962, dealing with
methods of test only; an amendment was issued in
November 1963 dealing with materials and construction.
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In May 1974 a metric version of BS 3628 was published
which was otherwise technically identical with the earlier
edition as amended in 1963 and which comprised section
one, ‘Methods of performance test and rating’ and section
two ‘Materials and construction’.

The method of test given in section one of BS 3528 : 1974
made use of a cold wall room and a warm wall booth and
the test facilities were therefore different from those in
the three International Standards used for this revision.

A test chamber with water cooled walls is described in
1SO 3149 'Radiators, convectors and similar appliances.
Determination of thermal output. Test method using
liquid-cooled closed booth’ (the content of I1ISO 3149 is
given in appendix A) but the air cooled test chamber (see
ISO 3148) is considered preferable by the BS| Committee,
taking into account considerations of construction and
control, reported difficulties with the water cooled type
and the desire to facilitate direct comparison between
results from United Kingdom test rooms.
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Amendment No. 2
published and effective from 30 June 1986

to BS 3528 : 1977

—

Specification for convection
type space heaters operating
with steam or hot water

Revised text

AMD 5090 Clause 12 Test pressures
June 1986 L. . .
Delete the existing text and substitute the following.

‘All convection type space heaters, before leaving the
manufacturer’s works, shall be tested to a gauge pressure of
not less than 7 bar, or to a pressure not less than 1.5 times
the working pressure, whichever is the greater.

NOTE. 1t is essential that suitable precautions should be taken when
pneumatic testing is adopted.

The heater shall show no leakage or other damage at the

full test pressure.’

Delete the existing footnote.

AMD 5090 Clause 13 Materials

June 1986 Delete the existing text and substitute the following.

‘13.1 General. The material to be used in constructing the
walls of the primary fluid passages through the various
constructions of convection type space heaters shall be
selected from the materials specified in 13.2 to 13.4.

13.2 Steel radiators. Steel radiators shall be manufactured
from low carbon steel sheet, free from scale, complying
with condition/grade CR 1, 2, 3 or 4 of BS 1449 : Part 1
(according to manufacturing requirements), and of a
minimum thickness of 1.110 mm (i.e. standard thickness
sheet 1.2 mm with a tolerance of £ 0.090 mm).

13.3 Cast iron radiators. Cast iron radiators shall be
manufactured from grey cast iron, of a grade not less than
grade 180 of BS 1452, and of a minimum thickness

of 2.5 mm.

13.4 Aluminium alloy radiators. Die cast aluminium alloy
radiators shall be manufactured from the alloy designated
LM 2 in BS 1490, and extruded aluminium alloy radiators
shall be manufactured from the alloy designated 6063 in
BS 1474. Radiators manufactured from these alloys shall
have a minimum thickness of 2 mm.’
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AMD 5090 Inside back cover

June 1986 in the list of standards publications referred to, insert the following entries in numerical
order.
‘BS 1474 Wrought aluminium and aluminium alloys for general engineering purposes—bars, extruded
round tubes and sections
BS 1490 Aluminium and aluminium alloy ingots and castings’
In line 2, delete ‘Carbon steel’ and substitute ‘Specification for carbon and
carbon-manganese’.
Document Sharing Hub
8606—1—1.4k—B RHE/6
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BS 3528 : 1977

British Standard Specification for

Convection type space heaters
operating with steam or hot water

Section one. General

1. Scope

Sections two, three and four of this British Standard deal
with the equipment and procedure to be used for deter-
mining the thermal output of any convection type space
heating appliances, including radiators, operating with
steam or hot water with characteristics lying within the
following ranges:

(a) an output per unit volume of the test room, (inner

enclosure) of less than 87 W/m?3;

(b) a total output of not less than 700 W;

(c) alength of not less than 0.5 m;

(d) in the case of a sectional appliance, the number of

sections in the unit tested is, if possible, not less than 10.
Section five deals with materials and construction.
Section six specifies the method of determining thermal
output of complete or partially complete families of
appliances by selecting, on a dimensional basis, a reduced
number of appliances from a family on which tests are to
be made. Section seven specifies requirements for marking.

NOTE. The titles of the standards 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 heaters. Members of the whole group of heating
appliances to which this standard applies.
2.2 heater class. Any group of radiators, convectors or
similar appliances having the same general design.
2.3 heater family. Classes of heaters grouped together
in families in respect of:
particular design;
materials of construction;
position of primary fluid connections;
other related variables that particularly affect the
conditions of flow of the primary fluid.

NOTE. Heaters in a complete family vary only in respect of their
overall dimensions, i.e. height, length and depth, whereas, in a
partially complete family, heaters vary only in any one or in any
two of these dimensions.

Section two. Verification of thermal balance of
water-fed or steam-fed primary circuits: principles
and test requirements

3. General

This section deals with the principles and test requirements
for determining the thermal output of radiators and
convectors from measurements made on the primary circuit.

*These losses depend on:

A number of suitable arrangements of test apparatus are
shown in the figures.

This procedure is applicable to tests performed in the
steady state condition.

4, Tests

4.1 Principles. The energy input to the appliance via the
primary fluid may be ascertained by means of measure-
ments performed in accordance with either of the
principles given in 4.1.1 and 4.1.2. ‘

4.1.1 Measurement of the flow of primary fluid through
the appliance and of its thermodynamic characteristics at
inlet and outlet. The energy input is then given by the
formula:

¢ = qm hy —hy)

where

¢ is the energy input to the appliance, in watts;

G is the mean mass flow of the primary fluid, in
kilograms per second;

h, and h, are the specific enthalpies of the primary
fluid at the inlet and outlet respectively of the
appliance, in joules per kilogram.

The values of A, and A, are deduced from the pressures,
the temperatures and the state of the primary fluid at the
inlet and outlet of the appliances under test, as presented
in the current data published by the International
Conference on Properties of Steam.

The value of g, is measured throughout the course of the
test.

4.1.2 Measurement of the energy input to the primary
fluid circuit (for example, by electrical immersion units)
and subtraction from this value of the losses other than
those from the appliance itself, determined for each test
by calibration. The entire circuit comprising the heat
source and the appliance shall be so insulated (with the
single exception of the appliance itself) that heat losses
are kept as small as possible and not greater than 10 % of
the output of the appliance under test.

The procedure adopted for determining these losses and the
choice of parameters to be used to calculate them shall be
stated jointly in the test report.™

The energy input is then given by the formula:
¢ = ¢c - ¢’p
where
¢ is the energy received by the appliance, in watts;
¢ is the energy input to the entire circuit, in watts;
¢, are the losses, in watts, calculated for the particular
test conditions, with the appliance connected.
As stated the losses are to be as small as possible,
and shall not in any circumstances exceed 10 % of
the output of the appliance under test.

{a) the temperature of the primary fluid, which will be affected by the pressure of the appliance under test; this will be of greater

significance as the temperature drop increases;

Documents

(b) the methods adopted for the cooling of various components of the primary circuit (steam geera 0. pump, pipewor

cooling is not generally controlled and can vary during calibration and testing.
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