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OBJECTIVE

USAGE OF GONIOPHOTOMETER TO
MEASURE LIGHT OUTPUT OF
LUMINAIRES/LIGHT SOURCE




What is Light

3.1 Introduction

In lighting design, the Design Engineer (DE) has to ascertain that his
design provides adequate lighting.

Drawings showing the plan and cross section of each room including
the proposed constructional detail of the ceiling and wall, furniture and
equipment or machinery layout are required in lighting design. In order
to make necessary detailed calculation concerning the type and
guantity of lighting equipment, additional information on the surface
reflectance of walls, ceiling and floors is reauired. The level of

illumination obtained must conform to the IES Code or in our case, to
JKR Standards. .
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BASIC THEORY OF LIGHT

* ELECTROMAGNETIC(EM) THEORY

* Luminous body emit light in the form of radiant energy
* Radiant Energy is propagated in the form of EM Waves

* EM Waves act upon the retina, stimulating a response
that produces visual sensation

LIGHT : the electromagnetic radiations which create vusual
sensation to human eyes are called light |




ELECTROMAGNETIC SPECTRUM
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UNIT OF MEASUREMENT

e CANDELA (cd)
e Sl Unit

* Luminous intensity in a given direction of a source that emits
monochromatic radiation of frequency 540 x 1012 hz and that has a radiant
intensity in the direction of 1/6383 W.sr!




PHOTOMETRIC TERMS y

* LUMINOUS FLUX: measured in
lumens (Im), is the total amount of
light produced by a source without

regard to direction. The luminous
flux is provided by lamp.

Luminous flux &

EXAMPLE
T8 FLUORESCENT LAMP: 1320Im

Lurren firn]
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PHOTOMETRIC TERMS ,{
LUMINOUS INTENSITY: Luminous imensity1 /. [
measured in candela )'
(cd), is the amount of 6 . ‘
light produced in a
specific direction. )%

Candela (im/erja(cd]
R
=2
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PHOTOMETRIC TERMS

ILLUMINANCE :incedent Hluminancs E
luminous flux on a differential
element of surface located at a

point and oriented in a
particular direction.

(lumens/Unit Area)

L

Lux : Lumens /Square Meter
Lux fimyfn=flx|



PHOTOMETRIC TERMS

Luminance : Light Emitting Luminance L
power of a surface, in a
particular direction per unit
apparent area.




Luminous flux - Luminous intensity - lluminance - Luminance

Luminous flux ¢
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Hluminance E

Lumen [im)

Luminous inten
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PHOTOMETRIC TERMS

* COLOUR TEMPERATURE and By
Correlated Colour Temperature : .

* COLOUR TEMPERATURE : A 0
Temperature at which a blackbody
would have to be operated to 041y

produce the same colour
(Incandescent Source Only)

* Correlated Colour Temperature :
Appearance of illumination froma o1
light source that isn’t incandescent.




The incandescent Spectrum

Light Colour
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Figure 1
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Light COIOU r Correlated Colour
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:, Correlated Colour Temperature




:g Correlated Colour Temperature .



PHOTOMETRIC TERMS P

L I
CRI Color Rending Index

R1 R2 R3 R4 R5 R6 R7 R8

Ra, standard color, R1-R8

 COLOUR RENDERING INDEX: Quantitative measure of the ability of
a light source to reveal the colors of various objects faithfully in
comparison with an ideal or natural light source.

R9 R10 R11 R12 R13 R14 R15

Special color, R9-R15

CRI = 51 CRI =80 CRI =90


https://en.wikipedia.org/wiki/Light_source
https://en.wikipedia.org/wiki/Color

 COLOUR RENDERING
INDEX: Typical values

Incandescent/Halogen >95

T8 Linear Fluorescent 75-85

Cool White Linear Fluorescent 62

Compact Fluorescent 82

Standard Metal Halide 65

Standard HPS 22

LED 80-98

S CR RATNG
> 90 Great
80-90 Very Good
70-80 Good
60-70 Good

40-60 Poor




 COLOUR RENDERING
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PHOTOMETRIC TERMS

* SPECTRAL POWER DISTRIBUTION :the radiant power emitted by the source
each wavelength or band of wavelengths over the visible region (380 to 760 nm).

8

Noon
Sunlight ———

150 - Incandescent

100

s0 -+

‘f’;ﬁil;.. & CF!
400 450 500 550 600 650 700
Wavelength (Nanometers)

Radiant Power (microwatts/10 nm/lumen)




PHOTOMETRIC TERMS

LUMINOUS EFFICACY : Luminous Flux/Watt (Im/W)

ENERGY (WATT)

EFFICACY ¢EFFICIENtﬁ(/

0
Efficiency = utpu %

Inpu
ENERGY (WATT)

EFFICACY L Outpu% BRIGHTNESS (LUMEN)
Input

 0
j ENERGY (WATT) '
CR!TE
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PHOTOMETRIC TERMS
LUMINOUS EFFICACY (Im/W)

EFFICACY OF LIGHT SOURCES

High pressure sodium lamps - e —— '
' ¥ -4 3 i
Metal halide lamps . ‘ |
P
Linear fluorescent lamps : |
. | R
Compact Fluorescent lamps e ‘ .
— -
Mercury vapor lamps | ;‘
o

Low voltage halogen lamp

l
Incandescent lamps [w l
20



GONIOPHOTOMETER < <

* GONIOPHOTOMETER is a device used for measurement of the light
emitted from an object at different angles.

A
EaTE



TYPES OF GONIOPHOTOMETER

* MOVING MIRROR GONIOPHOTOMETER
* MOVING DETECTOR GONIOPHOTOMETER
* MOVING LUMINAIRE GONIOPHOTOMETER Miror Centerine A

Upper Mounting Turntable

Luminaire
Mounting Arm N

Lower Mounting Turntable —_ 4R ‘.‘



Measurement Principle

« Detector Is fixed

« Luminaire turns around the vertical axis only
* Mirror moves around luminaire

« Polarisation sensitive

* Very large and expensive systems




MOVING DETECTOR
GONIOPHOTOMETER

Lisun Electronics Inc.
Http:/lwww.Lisungroup.com

Diaphragn{ﬂ Diaphragm 2
\

Near Detector

C-Axis

Y-Axis Moving Far Detector

Tested Lamp

Rotating Mirror




MOVING LUMINAIRE
GONIOPHOTOMETER

* FIXED DETECTOR
* LUMINAIRE IS ROTATED ABOUT AXIS



MOVING LUMINAIRE
GONIOPHOTOMETER

B- BETA

[y
luminaires-_
| U -\\‘\‘.\

tested luminaire




MOVING LUMINAIRE
GONIOPHOTOMETER C GAMMA

horizontal axis tested luminaire

) —_—

UE@— luminaires

vertical axis O
rOtatiO”\/lIL photodetector )

movable rail




PHOTOMETRIC MEASUREMENTS

* TYPES OF MEASUREMENT
1. TYPE A (A-ALPHA)

2. TYPE B (B— BETA)

3. TYPE C (C-GAMMA)



PHOTOMETRIC MEASUREMENTS

Type A goniophotometer:

Fixed horizontal axis and moving axis perpendicular to
this axis. The measurements are performed by rotating
the light source about the horizontal axis, while the other
axis is maintained in a fixed position (rotation versus

elevation).

usually deployed for automotive exterior lighting and other
directed light sources (variable message signs, runway
and taxiway lighting, etc.)




PHOTOMETRIC MEASUREMENTS

Type B goniophotometer:

Fixed vertical axis and moving horizontal
axis. The measurements are performed
by rotating the light source about the
vertical axis, while the other axis is
maintained in a fixed position (elevation
versus rotation)

appropriate for street, floodlight and recessed ground
luminaires




PHOTOMETRIC MEASUREMENTS

Type C goniophotometer:

Fixed vertical axis, moving
horizontal axis. Measurements are
performed in the C-plane or on
conical surfaces. Type C
corresponds to type B, if the light
source is rotated by 90°.

used for products in general lighting which all have
asymmetrical light distribution.



RELATIVE VS ABSOLUTE ‘
PHOTOMETRY

RELATIVE PHOTOMETRY ABSOLUTE PHOTOMETRY )'4




LUMINOUS INTENSITY DISTRIBUTION CURVE ,{
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COORDINATE SYSTEM




PHOTOMETRIC PLACE CIE 140
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LUMINQUS INTENSITY DISTRIBUTION CURVE ﬁ
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TYPES OF LIGHT DISTRIBUTION

Gameea angle 180°
105° 105°
90° —— 90°
75° } 75°
60° y 1 \ 60°
45° 2 v, 45°

‘l
400 ed/
30° 15°¢ 0® 15° 30°
e 00 « C180 90+ C270
3
FLOODLIGHT

36W T8 BARE CHANNEL




TYPES OF LIGHT DISTRIBUTION

1

LED DOWNLIGHT STREET LIGHT



LUMINAIRE DISTRIBUTION - CIE SYSTEM

DIRECT 0-10 100-90
SEMI-DIRECT 10-40 90-60
DIRECT-INDIRECT 50 50




LUMINAIRE DISTRIBUTION - CIE SYSTEM

CIE . !

GENERAL DIFFUSE 40-60 60-40

SEMI-INDIRECT 60-90

40-10

INDIRECT 90-100 10-0




MEASUREMENT TERMS

* FIELD ANGLE :10% of Maximum intensity
* BEAM ANGLE /BEAM SPREAD: Lamp beam spread to 50% intensity

100,000 cd

so%lmax lmax 50%Imax




TEST METHOD/STANDARD

)J A ISBN 3 800 734 74 7
Bl3

COMMISSION INTERNATIONALE DE L'ECLAIRAGE
INTERNATIONAL COMMISSION ON ILLUMINATION
INTERNATIONALE BELEUCHTUNGSKOMMISSION

ELHNIGAU
HERUHT)
THE PHOTOMETRY AND

GONIOPHOTOMETRY OF
LUMINAIRES

CIE 121:1999

CIE 121 - 1998

BRITISH STANDARD BS EN

13032-1:2004

Light and lighting —
Measurement and ‘
presentation of
photometric data of |
lamps and luminaires

Part 1: Measurement and file format

~ BS EN 13032-1:2004 |

p 1
& Illuminating
snalsnialen sodur

=

Approved Method: Electrical

Photome
of Solid-
Products

< 1IES LM-79-08

(.:IE S 025

Ci

tarmational Commgsion on Huminatior

CIE S 026/E:2016

International Standard

Test Method for LED Lamps,
LED Luminaires and LED Modules

wimges 8 LED, luminares & LED o1 noouies 8 LED

Tewmethode fir LEDLampen, LED-Lewhion und LED Module

CE rtematona! Slandaros &re Copyngimed and shall not 0O NEroduced n eny fom entrely
of partly. mIhou the wxplici agraement of the CIE

CIE Caniral Buresu Venns CIE § QWE 2016
Babanbergurstrasss § A-1010 Vierna, Austrin
Ié . Descry Protomary
s Quamities relsiad 10 pholomanic ang

Cther MOAsSOmens




TEST CONDITIONS
" oowew | muess | evss/aem | aesos

¥

THERMAL CONDITIONS 25+1°C 25+1°C 25+1.2°C
MEASUREMENT POINT not more than 1 m from Shall be measured at
device and at the same horizontal distance
height maximum 1.5 m
TEST PROCEDURES
Ageing / Seasoning No aging according to appropriate  according to appropriate
device standard device standard
Stabilization of test device within 0.5 % in 30 min within 0.5 % in 15 min within 0.5 % in 15 min
Operating position of LED Type C. Burning position Shall not change As per designed operating
device for shall not change on position or with applied ¢
goniophotometer goniophotometer corrections

Scanning angle resolution 22.5° hor. 5 ° ver. as specified in application 45° or less (y) ,®

CRz T
\L standard



PHOTOMETRIC TESTING PROCEDURE




PHOTOMETER CALIBRATION -
STANDARD/CALIBRATION LAMP







MEASUREMENT OF LIGHT CENTRE

A
Al LM 1 g
_____ i @)
12
Al[
A\ 4
.__.__v_.< "
| B
.
LIGHT CENTRE O, L1,L2,A,B.C
A1=A/2

B1=B — (L1)/2



MOUNTING OF LUMINAIRE

Light centre

Luminaire size




FC-200 FiELO-CONTROL UNIT VZANGLEED

@ LISUN GROUP

00'~360° O-180'~180° @ 00°~360° O -180"~180"

EMERGENCY STOP DIRECTION ADJUST
FVERT. © STANDBY (el 200 \ \ sTOP

:‘“
e o |

® ||ow @ @ @

J O HORI. O EXECUTE

Lisun Electronics Inc. www.Lisungroup.com

eg99, av o,
9217, Q9683+




TESTING EQUIPMENT- DARK ROOM LAYOUT

unit is mm
Constant
temperature
detector
] . o
o8 8t
T ) & =
g ] ] 1SG-1800X
S ' = \
o \\
™ : DARK ROOM _ / = !
\ N
IR ¥all 2 ! ¥all 1 -
gr(/mnd
2500 2500 | 1500
9500




ile View Test Opti

File on Help
BB &L wBRR ~« B #@] 7

SOFTWARE OPERATION- MAIN WINDOW ’
s

.
>

@ ILLISUN GROUP Lead In CFL & LED Test Instruments - ‘

-

e

www.Lisungroup.com
Sales@Lisungroup.com




SOFTWARE OPERATION-STEP 1

& Neasurement Wizard

Step 1 Please input product information and test
information.

Report Ha.

Luminaire Category &@
Luminaire Description
Luminaire Manufactwrer
Lamp Catalog

Lamp Description
Humber of Lamps

Lumens per Lamp
Luminous Length (mm)
Luminous Width (mm)
Luminous Height (mm)
Tast Lab

Temperature

Humidi ty

Operator




SOFTWARE OPERATION — STEP 2

£ Neasurement Wizard

Step 2! Please input measurement info and the filename to
store the result,

Lamp Tkpe: IIndoor vl Please install the lamp with C-Gamma

~C Plane Gamrma Plane
Start (Dea): 0.0 - Start (Dea): |-gn.u vI
End (Deg): IISU.U vl End (Deqj: =Tu ] it

Interval (Degl; 90.0 - Interval (Degh; 1.0 -

[~ Meed preheat

Preheat duration{min): I 10

Falldlars IC MOocurnents and SettingshAdrninistrato S ElY

File: Ilsg.igf [~ Add suffix autamatically

< Back | Next = | Start I Cancel |




SOFTWARE OPERATION —STEP 3

£ Neasurement Wizard

Step 3. Press 'Start' button after confirming vour settings.

File:C:\Docurnents and
Settingshadministrator S EN sg.0gf 135 150 165 180 165 150 135
Z Plane:0.0-180.0:90.0
Gamma PIane:—QD.D—QD.D:l%
Test Distance (m): 0.316
120 120
Preheat duration{min}: 0
1035 105
—Electric Parameter
Valtage (W) Power (W)
| . | . 90 0
Current (A) Paower factor  SEt Mow
| o | o 819
[ Recover when preheat finished 75 75
16384
&0 aqu}
24376
32F68
45 30 15 ] 15 20 45

Cancel |




REPORTING OF RESULTS

PUSAT KECEMERLANGAN KEJURUTERAAN DAN TEKNOLOGI JKR (CREATE)
PUSAT KECEMERLANGAN KEJURUTERAAN DAN TEKNOLOGI JKR (CREATE) CREATE.JKR.GOV. MY
CREATE.JKR.GOV. MY q TE. Tel:06-5512322
(‘ TE. Tel:06-5512322 Fax:- Page 2 of 4 Pages
Fax:- Page 1 of 4 Pages - . - . -
Report No.: 01012017 Test Time: 23/1/2017 19:06 Luminous Intensity Distribution Curve
e 180
Luminaire Property g -
Luminaire Manufacturer: 135 = O ; 135
Luminaire Category: AMENITIES LIGHTING Luminaire Description: ENERSUN ‘ \ v
Lamp Catalog: LED Lamp Description: MODULAR TYPE 120 120
Number of Lamps: 42 Lumens per Lamp: 300
Voltage: 230.1 V Current: 0.540 A . - 4
Power: 118.61 W Power Factor: 0.954 ST N ‘ P
Photometric Results % =3 L 1 1 loo
IES Classification: Type 1 Longitudinal Classification: Short R Lt |}
Total Rated Lamp Lumens: 12600.0 Im Measurement Flux: 11913.8 Im 75" \ : \ ‘75
Efficiency: 94.55% Downward Ratio: 94.55%
Upward Ratio: 0.00% Luminaire Efficacy Rating (LER): 100 )
Central Intensity: 2734.42 cd Max. Intensity: 5041.05 cd 60 60
Pos of Max. Intensity: H225 V60
as 45
30 ' & : 30
Picture Of Luminaire Luminous Intensity Distribution Curve 15 TS
165 180 145
150 1 7 150 -
13§ e 135
120, / T 120 5041
\ ! A . E
r ; R : , . { ’ > \
| ! > . 4 C - 3 1 3750 S— —4 — — - - — — —
75 v i 75 252
60\ X N -3 ;’ A X Fe
‘ ; SO81 .
45 o 45 126
30 L 6301\ 30 \
15 0 15
Unit: od 0
— C0-C180 ——90-C270 —— G60 -180 -120 -60 0 60 120 180
—C0-C180 ——C90-C270 Unit: cd




REPORTING OF RESULTS

PUSAT KECEMERLANGAN KEJURUTERAAN DAN TEKNOLOGI JKR (CREaTE)
CREATE.JKR.GOV. MY

@W Tel:06-5512322
Fax:- Page 3 of 4 Pages

Luminous Intensity Distribution Curve(cd/kim)

16s 180 65
150 .~ { _ 150
135 == \ 135
120, £ 120
105/ X7\ \1os
l’ ‘- il \ I'
90 90
| | | |
75 T
60\ "60
45 as
cd/kim 1£=94.55%
—00-C180 LED/MODULAR TYPE
—C90-C270

PUSAT KECEMERLANGAN KEJURUTERAAN DAN TEKNOLOGI JKR (CREaTE)
CREATE.JKR.GOV. MY

CREQTE  Tel:06-5512322
Fax:- Page 4 of 4 Pages
LCS Graph
_— AT UM 100°-180°
T~ Oim
- 27.8% o.0%

| UL90%-100°
2 ‘ 0Im

0.0%
| FVM 80*-50°
|47

! 0.4%

/FH 60*-80°
/ 1048 Im
/ 83%

Scale= MAX LCS%
Trapped Light:686 Im,5.4%




LIGHT SIMULATION — OUTDOOR




LIGHT SIMULATION — INDOOR







