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Electric Lamps and Their Auxiliaries Sectional Committee, ETD 23

NATIONAL FOREWORD

This Indian Standard which is identical with IEC/TR 61341 : 2010 ‘Method of measurement of centre
beam intensity and beam angle(s) of reflector lamps’ issued by the International Electrotechnical
Commission (IEC) was adopted by the Bureau of Indian Standards on the recommendation of the
Electric Lamps and Their Auxiliaries Sectional Committee and approval of the Electrotechnical Division
Council.

The text of the IEC Standard has been approved as suitable for publication as an Indian Standard
without deviations. Certain conventions are, however, not identical to those used in Indian Standards.
Attention is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear, referring to this standard, they should be
read as ‘Indian Standard’.

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice
is to use a point (.) as the decimal marker.

Only the English language text of the International Standard has been retained while adopting it in
this Indian Standard, and as such the page numbers given here are not the same as in IEC Publication.

For the purpose of deciding whether a particular requirement of this standard is complied with, the
final value, observed or calculated expressing the result of a test, shall be rounded off in accordance
with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places
retained in the rounded off value should be the same as that of the specified value in this standard.



 

INTRODUCTION 

While the light output of lamps is normally characterized by the luminous flux, for reflector 
lamps it is characterized by the centre beam intensity together with the beam angle(s). 

This Technical Report gives guidance with regard to the measurement and interpretation of 
these two basic characteristics of reflector lamps in order to allow the comparability of 
reported values. 

The adopted principles may help to classify lamps into beam angle groups; they are not 
intended for the assessment of individual lamps. 

For additional information, the reader is referred to the CIE Technical Report No 43, 
describing the photometric characteristics of floodlight luminaires. 

 IS/IEC/TR 61341 : 2010

i





  

 
 

 
 
 

1 Scope 

This Technical Report describes the method of measuring and specifying the centre beam 
intensity and the associated beam angle(s) of reflector lamps. 

It applies to incandescent, tungsten halogen and gas-discharge and LED based reflector 
lamps for general lighting purposes. It does not apply to lamps for special purposes such as 
projection lamps. 

These recommendations relate to design testing of lamps only. 

2 Terms and definitions 

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

2.1  
optical beam axis 
the axis about which the luminous intensity distribution is substantially symmetrical 

NOTE 1 The optical beam axis is not necessarily the same as the lamp axis through the lamp cap or the lamp 
axis normal to a reference plane on the reflector (e.g. the rim), see Figure 1. 

NOTE 2 It is assumed that only small (negligible) errors occur when symmetry is determined visually. 

 

Figure 1 – Relation between optical beam axis, geometrical-mechanical axis,  
peak intensity and centre beam intensity 

2.2  
peak intensity  
Ip 
the highest value of the luminous intensity regardless of whether or not it occurs on the 
optical beam axis  

NOTE The peak intensity is expressed in candela. 

2.3  
centre beam intensity  
Ic 
the value of the luminous intensity measured on the optical beam axis  

NOTE The centre beam intensity is expressed in candela. 

Optical beam axis 
Mechanical/geometrical axis 

Center beam intensity 

Peak intensity 
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2.4  
beam angle 
the angle between two imaginary lines in a plane through the optical beam axis, such that 
these lines pass through the centre of the front face of the lamp and through points at which 
the luminous intensity is 50 % of the centre beam intensity 

3 Basic beam patterns  

The following beam patterns, as displayed on a surface normal to the optical beam axis, can 
be distinguished. 

– Symmetrical beam patterns, i.e. circular beams, for which measurements in any two 
planes at right angles are sufficient. 

– Asymmetrical beam patterns, for example oval or elliptical beams, which require 
measurements in two planes coinciding with the major and minor axes (at right angles) of 
the projected beam pattern. 

– Irregular beam patterns, with more than one point of maximum intensity, which require 
measurement in a number of planes. 

4 General conditions for measurement 

For incandescent and tungsten halogen lamps, prior to measurement, the lamp shall be aged 
for approximately 1 h at its rated voltage. The measurements shall be made with a supply 
voltage which is equal to the rated lamp voltage and which must be maintained constant 
within ±0,5 %. If the lamp is marked with a voltage range, the test voltage shall be the mean 
of the voltage range. The lamp shall not be rotated around the lamp axis during measurement. 

For gas-discharge lamps, prior to measurement the lamp shall be aged for 100 h of normal 
operation. During the measurement the appropriate reference ballast at rated input voltage 
and frequency shall be used. The position of the gas-discharge lamp shall not be changed 
during measurement. 

For LED based reflector lamps, the measurement shall be made at an ambient temperature of 
25 °C and at rated electrical operating conditions (voltage or current). The electrical operating 
conditions shall be maintained constant within ± 0,5 % at thermal equilibrium. If there is a 
temperature dependence of the luminous intensity of the LED based reflector lamp, the 
position shall not be changed during measurement. 

5 Test arrangement 

The lamp is mounted in a suitable test facility, e.g. a photometer bench or directional 
photometer. 

The lamp is positioned at a suitable distance from the photo detector, i.e. the distance being 
greater or equal to the shortest test distance which is compatible with the inverse square law 
such that increasing the distance causes no practical change in the intensity. 

The photo detector shall have spectral characteristics corrected according to the CIE spectral 
luminous efficiency curve for photopic vision. The photo detector measures illuminance, which 
is converted to luminous intensity by multiplying by the square of the distance. 

The position of the photo detector relative to the lamp can be varied so that measurements 
can be made over the field of illumination of the lamp. The distance between the lamp and the 
photo detector should preferably be kept constant and the line perpendicular to the photo 
detectors face plane should pass through the centre of the front face of the lamp. This test 
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arrangement is based on the goniometer method of light intensity distribution measurement. If 
the distance is not kept constant, suitable corrections shall be made. 

NOTE 1 It is not necessary, or in some cases not possible, to achieve accurate alignment of the optical beam axis 
in the measuring apparatus. 

NOTE 2 Although specific details of a measuring system have been given, variations of technique are not 
excluded. Should any discrepancy of results occur, the test method given in this report should be regarded as the 
definitive technique. 

6 Measuring procedure 

6.1 The shape of the beam pattern, as projected on a matt screen, is viewed to determine 
which basic beam pattern applies. 

6.2 For lamps having a symmetrical or asymmetrical beam pattern with 

– only one peak in the beam intensity distribution, or 
– in case of more than one peak, with an angle between the peaks which is smaller than 

10º, 

the centre beam intensity is equal to the peak intensity. 

The position of peak intensity is determined visually and its value, to be recorded as the 
centre beam intensity (Ic), is found by moving the lamp or photo detector while observing the 
photo detector reading. 

In each of the two planes (at right angles), the beam angle is determined by pivoting the lamp 
or rotating the photo detector from one point of reading half centre beam intensity (Ic/2) to the 
other point on the opposite side of the optical beam axis. For asymmetric beams, there may 
be a need that before measurement the lamp is rotated around its axis in order to align with 
the major and minor axes of the beam pattern. 

6.3 For lamps having an irregular beam pattern with more than one peak in the luminous 
intensity distribution, the following procedure shall be used, if both 

– the angle between the maxima is 10º or larger, and 
– the maxima have a luminous intensity at least 10 % higher than the lowest intensity 

between them. 

Measure the luminous intensity distribution (see Figure 2) and: 

a) determine the point of peak intensity Ip; 
b) determine the positions on the distribution curve where the intensity is Ip/2; 
c) bisect the angle between these two points; 
d) determine the intensity value at the mid-point; to be recorded as the centre beam intensity 

Ic; 
e) determine the positions on the distribution curve where the intensity is lc/2; 
f) the beam angle is determined from the curve at the two points where the intensity is lc/2. 

Measurements need to be made in at least 6 planes at regular intervals (or alternatively at 
least 60 measurements in the field of illumination if plotting iso-candela diagrams). 

NOTE Example: The (at least) 60 measurements may be achieved by at least 6 planes at 30 degree intervals and 
at least 13 points at 15 degree intervals in centre beam side. In this case, the total number of measurement points 
is 13 points per plane x 6 planes – 5 points = 73 points. The (-5) points are the same measurement points at the 
mid-point. 
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Figure 2 – Measurement of luminous intensity distribution 

7 Specification of centre beam intensity and beam angle(s) 

The value for the centre beam intensity shall be reported together with its beam angle(s). If 
the centre beam intensity is smaller than 50 % of the peak intensity, then a luminous intensity 
distribution shall be reported. See Figure 3. 

 

100 % 

50 % 

Optical beam axis

Peak intensity 

Beam angle 

 

 

Figure 3 – Case where the centre beam intensity is smaller than 50 %  
of the peak intensity 

The values of the beam angle in the different planes shall be averaged for symmetrical beams 
or reported for asymmetrical beams. 

IS/IEC/TR 61341 : 2010

4



Bibliography 

CIE Publication 43, Photometry of floodlights 

 

______________ 

IS/IEC/TR 61341 : 2010

5



 
 



Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certification of goods
and attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use, in course of implementing
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries
relating to copyright be addressed to the Director (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by
referring to the latest issue of ‘BIS Catalogue’ and ‘Standards: Monthly Additions’.

This Indian Standard has been developed from Doc No.: ETD 23 (6659).

Amendments Issued Since Publication
______________________________________________________________________________________

Amendment No. Date of Issue Text Affected
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

BUREAU OF INDIAN STANDARDS
Headquarters:

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002
Telephones: 2323 0131, 2323 3375, 2323 9402    Website: www.bis.org.in

Regional Offices:            Telephones

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 2323 7617
NEW DELHI 110002 2323 3841

Eastern : 1/14, C.I.T. Scheme VII M, V.I.P. Road, Kankurgachi 2337 8499, 2337 8561
KOLKATA 700054 2337 8626, 2337 9120

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 260 3843
260 9285

Southern : C.I.T. Campus, IV Cross Road, CHENNAI 600113 2254 1216, 2254 1442
2254 2519, 2254 2315

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 2832 9295, 2832 7858
MUMBAI 400093 2832 7891, 2832 7892

Branches: AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. DEHRADUN.
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. KOCHI.
LUCKNOW. NAGPUR. PARWANOO. PATNA. PUNE. RAJKOT. VISAKHAPATNAM.

Published by BIS, New Delhi

{
{

{
{
{


	English
	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Terms and definitions
	3 Basic beam patterns 
	4 General conditions for measurement
	5 Test arrangement
	6 Measuring procedure
	7 Specification of centre beam intensity and beam angle(s)
	Bibliography
	Figure 1 – Relation between optical beam axis, geometrical-mechanical axis, peak intensity and centre beam intensity
	Figure 2 – Measurement of luminous intensity distribution
	Figure 3 – Case where the centre beam intensity is smaller than 50 % of the peak intensity

	Français
	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION 
	1 Domaine d'application
	2 Termes et définitions
	3 Formes de base des faisceaux 
	4 Conditions générales de mesures
	5 Montage d'essai
	6 Procédure de mesure
	7 Spécification de l’intensité dans l’axe du faisceau et de l’angle (ou des angles) d’ouverture de celui-ci
	Bibliographie
	Figure 1 – Relation entre l’axe optique du faisceau, l’axe géométrique-mécanique, l’intensité maximale et l’intensité dans l’axe du faisceau
	Figure 2 – Mesure de la distribution de l’intensité lumineuse
	Figure 3 – Cas dans lequel l’intensité dans l’axe du faisceau est inférieure à 50 % de l’intensité maximale




