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Draft Specification
The floodlight shall be constructeo of pressure die- 
cas: LM27 aluminium, finished in hammertone grey 
polyurethane and shall Do with a c:ear, tubular . . . 
(250 watt'HPS, 400 watt HP$, 250 wait MH, 400 wait 
MH) tamp. Control gear shall be an integral part of 
the floodlight but be placed external to the lum;raire 
in a housing separate from that of the lamp. Control 
gear oox shall be of fhin-wall, high pressure die-cast 
LMo aluminium. The ballast shall be encapsuiatea in 
epoxy resin ana isolated from the igmtor./capac!tors. 
Access to control gear and lamp snail be achieved 
without removal ot the front g'ass. A lamp support will

Electrical Characteristics

< AI
_____
c r  i

hold the lamp at the glass eno The reflector system 
shall be of 99 91% nure anodised aluminium. AH 
fasteners snaii bo of stainless st*ol grade 304. Ail 
gssketlng shall be heai-resistant silicone. The flood­
light snail be equipped with an aiming protractor and 
lockiny-Ueviue for permanent fixing of aiming posi­
tion. The maximum peak intensity snail be no: less 
tha’i ^ ^ ^ ^ B S f i g a ^ rne beam spread shall t;e 
not lesstnan 77° in the horizontal and not more than 
30* in IIi« v ^ c a i plane (HO x V3).
The floodlight shall be equal and similar to LASCON 
UQHTUNE *4-5T.

■flit

Lamp Type
Lamp
watts

Circuit
watts

Line
Current
Starting

A

Line
Current
Kunnmg

A

Capacitor
mFd

Power
Factor

250 28C 2.00 1 40 30 + 0 55H'.gn rrcscure
Soaium 400 440 3.90 2 20 40 + 0.85

250 260 3,00 1.40 30 + 085
Metai Hsiide

400 440 3.90 2.20 40 + 0,65

Ordering Data Options
Specify LASCON LIGHTLINE 14 Super T (L■S4-ST) Add the follow,ng suffix to the catalogue number -
without lamp but with wall mounting bracket by /AL250 (Ji /mlouu AUTOLi11 unit vvitfi 250 •** or 500 W
Q uoting any of the following catalogue numUjrs - single ended miniature lungsten Halogen
Catalogue Lamp Mass

/PM
lamp.

Number kg Hot-dip galvanised pole mounting clamp for

L14-5T-250 HPST 250 watt 17,0
/PS

poles 125 - 175 mm in diameter,

Hign Pressure Sodium Cast aluminium pole spigot for 76 mm dia­

Lid-ST-400 HPST 400 watt 19,5 /HAM
meter pole.

High Pressure Sodium Hfimmereo reflector.

L14-ST-250 MHT 250 watt 
Metal Halide

17.0

L14-ST-400 MHT 400 watt 
Metal Halide

19.5

All information suDiect ro alteration without prior notice

LASCON LIGHTING INDUSTRIES
A aivision of Powenech lndu*tries>(Pty) Ltd 

89 MAIN REEF ROAD WEST, 
LANGLAAGTE. JOHANNESBURG 
P.O BOX 7125, JOHANNESBURG, 2000

Nq.i|«*72S:*Ci7
TELEPHONE: (011)839-2:341/55 

TELEGRAMS; ALADCO 
FAX; 939-1205 TELEX: 4-25578 SA

i* < » A ir\n
3?ancft ie.aonone numoer* -  B toem lorta'n (0$ l i  47-8923^56 • C apa tow n tu * l)  5i 0-340M i • Ouruat! (0o i )  30i -37i i  • torwofi „

(uWl) Z-7051/4/7 ■ NslsvuP, (C13M) 2-S450 • Pretona (012) 326-2210 • Port Eliza&ein (041) 33-7623/6 • Potchefstwm (0146) 23910/6355■̂ ... ... ... ,/%# ,n. ,M* A 4 .4 u#.. ____ |A< Iii.n..a. n n«nr ry */%*/>#-.» « ^
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APPENDIX C

*
10.3 Illuminance on a Vertical Surface

The Illumination due to the moon as well as the Apollo lights is always expressed In 
terms of the illuminance on a horizontal surface. Objects of interest to us are 
generally standing vertically, and we need to know what the Illuminance is on a 
vertical surface, and to express this In terms of the horizontal illuminance.

There are two sources of vertical Illuminance, namely direct Illuminance from the 
source Itself, and indirect Illuminance. Indirect Illuminance occurs when the ground 
in the vicinity of the object Is Illuminated, and part of the scattered light coming from 
lliu ufuuiuJ. fiillii nri thn nhjffnt nflwwmnH. In tW* flpfwirfltf, kupmmIam aw.
for the contribution to vertical Illuminance due to both direct as well as indirect 
illuminance.

10.3.1 Direct Illuminance.

TRA JJ..M.J.I HI-.', rli liw iww w. ■ VI uuiLww • J«» mi ll >w m iyli- wl
which the incident light strikes the surface. This angle Is dependent 
up Ihv m-lmvlli W  vf Uw llulii svuiwtf, os n d l aa b  bIbyhiIuii f  .

The angle of incidence can very easily be calculated by means of 
coordinate transformations. ConaidRr the diagram bftinw,

Choose a coordinate system such that the vertical surface T is parallel 

to the XZ plane, and the normal to the surface ft  is along the Y axis.

8

/
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The light source 8 Is situated at an azimuth angle A from the surface 
normal, and is elevated by e above the horizontal XY plane. The 
direction of the light source (as seen from the surface) can easily be 
established by the following vector transformation :

(0, 1, 0) RVCXe / RVCZA.

The above shorthand Implies the following : Start with the unit vector 
(0, 1, 0). I.e. along the Y axis, then rotate the vector clockwise about 
the X axis through the angle c, followed by a rotation of the vector 
clockwise about the Z axis through the angle A.

This two stage vector transformation is described by the following 
equations:

(1 0 0 
0  cos« -elne

'O' ' 0 '
1 11 cose

A

and

sia4 c o s /  0 

0 0

' 0 ' 'sin>4 cose'

COSe = cos/4 cose

i«lne- k sine ,

in-4 co se ' 

008-4 C0 S€

, sine

The angle of incidence i is given by

COS I = £  . ft -  CO 8-4 cose

i.e.

COS I  = COS-4 COSe
-  (10.1)

Consider now th e  Illumination geometry illustrated below :

47



1992-1C-27 11:34 P .03/10

The light source S is at an elevation c, and the horizontal illuminance 
is Em. Suppose the illuminance on a surface perpendicular to the line 
of sight is Eq.

Then, from the geometry,

EH - E0 cos (90 -  e) ■ E0 sine 

On the other hand, the vertical Illuminance is 

Ev = B0 cos/ = E0 oosA cose

£ v m cosA cost 
Eh sine

— (10-2)

■■ (10.3)

This equation gives the vertical illuminance (Ev) in terms of the 
horizontal illuminance (E^, the azimuth angle of the source (A) and its 
elevation (e).

In the case of the Apoiio lights, this equation can be written in a more 
convenient form.
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The light source 8 is mounted on top of a mast of height h, and the 
point of Illumination Is at a distance R from the mast. Clearly,

-  (10.4) 

-  (10.5)

10.3.2 Indirect Illuminance.

The calculation of the contribution to vertical illuminance from scattered 
light off the ground is somewhat more complicated.

Suppose the mean radiance of the ground in the vicinity of the surface 
is N. Consider a point P on a vertical plane at a height h above the 
ground.

tane * —
R

Substituting this into (10.3), we g e t :

e Eh 003 A . R
Ev » ----------
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We wish to calculate the vertical illuminance at the point P due to light 
scattered off the ground. Consider now an element of ground area 
bound by radii r and r + dr and azimuth angles 0  and 0  + d0 . 
Assuming the ground to be a diffuse Lambertian reflector, the 
contribution to vertical illuminance at P is :

dE / y ^ w  oote .008 l 
p s *

(10.5)

where dA is the elemental area under consideration, and

cosQ -  (10.6)

is the slant distance from the point p to the element of area.

Bearing in mind that dA »= rd1,80 dr and using (10.6) we can write 
(10.5) as :

de .  Nrc&dr 006*9 cos / 
p h* ~  (10.7)

The angle of incidence of the radiation at P is

cos / = cos (90 -  $) cos (90 - 0) « sln<j) sine

50
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dB Nr db o r j6 sln» sine (10.8)

From the diagram,

R  -  Man6 

dr -  h $60*6 <JB

Substituting these values Into (10.8) and simplifying, we get 

dE « /Bln2̂  sin4> did dty

■
Ep -2 N  fo* f *  $10*6 8lrxj> o&

or

- 2A/ fo* sine <*> f * ‘ sln*e db

Ep -  2N [-coa+tf sinz8 cfc

F, -  2N ±  (6 -  sine cos8)

Ep * Ev = N (0O - sln60 cosflo) -  (10.9)

If the scattered light contribution is summed out to infinity, then 
60 = n/2 and

Nn
—  ( 10. 10)

If the ground has a reflectance pg and the horizontal illuminance is EM, 
and again assuming the ground to be a Lambertian reflector, we have

N

Substituting into (10.10), one finds that the contribution to vertical 
illuminance due to scattered light is :



X * J  £L I X  i .  • w iO r . u r / i u



1952-10-27 11:37 P .08/10

APPENDIX D.

1 0 .4 ^  Luminance and Contrast Measurements.

10.4.1 Hlubl Street Incident.

10.4.1.1 Corner of Hlubl and Lekoa Streets.
Time • 21:22.

Object
Luminance (nits)

Min Max Mean

Camouflage Cassplr 
(general)

0,0109 0,0343 * 0,0296

Background (from 
95 Hlubl)

0,0390 0,0560 0,0460

Ground 0,0150 0,0190 0,0170
Reflector (H) 0,1870 0,1980 0,1927
Reflector (V) 0,2140 0,2140 0,2140
Brown of camo 0,0350 0,0350 0,0350
Green of camo 0,0230 0,0240 0,0235
Background 0,0140 0,0880 0,0460

Parameter
Value

Min Max Mean

Contrast: Caaspir / 
Background

0,064 0,780 0,217

Camo Pattern Contrast 0,186 0,207 0,197
Casspir Reflectance 0,050 0,159 0,137
Ground Reflectance 0,077 0,098 0,087
Camo Brown Reflectance 0,162 0,162 0,162
Came Green Reflectance 0,106 0,111 0,109

Horizontal Illuminance (E^ 0,593 0,628 0,611
Vertical Illuminance (Ev) 0,679 0,679 0,679
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I-
10.4.1.2 Comer of Hlubl and Ngewana Streets.

Time - 21:46.

...

Object
Luminance (nlta)

Min Max Mean

| Camo Cassplr (General) 0,0530 0,1150 0,0830

Background 0,0459 0,0972 0,0587

Ground 0,0325 0,0360 0,0347

Reflector (H) 0,3800 0,3870 0,3833

Reflector (V) 0,3990 0,4450 0,4153

Camo Green 0,0360 0,0370 0,0365

Came Brown 0,0540 0,0550 0,0545

Parameter
Value

Min Max Mean

Cassplr /  Background 
Contrast

0,072 0,429 0,171

Camo Pattern Contrast 0,187 0,209 0,198

Casspir Reflectance 0,134 0,280 0.200

Ground Reflectance 0,084 0.093 0,090
Camo Green Reflectance 0,086 0,088 0,087

Camo Brown Reflectance 0,129 0,131 0.130

Horizontal Illuminance (EJ 1,206 1,228 1,216
Vertical Illuminance (Ey) 1,266 1,412 1,318
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10.4.2 Bapedl Street Incident.

= 4
10.4.2.1 60 Metres Below Shops.

Time -22:03.

\
Object

Luminance (nits)

Min Max Mean

Camouflage dress 0,0232 0,0367 0,0321
White Jacket 0,1677 0,1784 0.1736
Blue Jacket 0,0132 0,0154 0,0144
Light Khaki Clothes 0,1183 0,1234 0,1214

Dark Khaki Clothing 0,0626 0,0787 0,0732
Maroon Jacket 0,0191 0,0193 0,0192
White Head Band 
(50 mm wide)

0,1680 0,1900 0,1793

Head Wearing White Band 0,0130 0,0290 0,0220
Camo Casspir Rear 
(Doors Closed)

0,0407 0,0474 0,0446

Camo Casspir Rear 
(Doors Open)

0,0152 0,0336 0,0271

Background 
(From Shops)

0,0466 0,1289 0,0861

Background 
(From 113 Bapedl)

0,0630 0,0910 0,0768

Background 
(From Senqu Street)

0,0520 0,1060 0,0858

Ground 0,0273 0,0279 0,0276
Reflector (H) 0,2110 0,2110 0,2110
Reflector (V) 0,2780 0,2920 0,2853
Red Headband 
(70 mm wide)

0,0370 0,0410 0,0383

Head Wearing Red 
Headband

0,0130 0,0370 0,0253

Sky Luminance 0,1300 0,1810 0,1527
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10.4.3 Majole Street Incident.

10.4.3.1 Corner of Majola and Lekoa Streeta. 
Time - 22:36.

Object
Luminance (ntta)

Min Max Mean

Camo Cassplr 0,0072 0,0198 0,0122
Background 0,0257 0,0683 0,0403

| Ground 0,0251 0,0286 0,0270
| Reflector (H) 0,1900 0,2020 0,1973

Reflector (V) 0,2430 0,2550 0,2483

1 Camouflage Green 0,0200 0,0220 0,0210
j Camouflage Brown 0,0300 0,0310 0,0305

I  SkV 0,0263 0,0458 0,0402

Parameter
Value

Min Max Mean

Cassplr / Background 
Contrast

0,130 0,809 0,535

Camouflage Pattern 
Contrast

0,154 0,216 0,184

Casspir Reflectance 0,029 0,079 0,049
Ground Reflectance 0,100 0,114 0,108
Camo Green Reflectance 0,080 0,088 0,084

| Camo Brown Reflectance 0,120 0,124 0,122
I  Horizontal Illuminance (EJ 0,603 0,641 0,626
| Vertical Illuminance (Ey) 0,771 0,808 0,788
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10.4.3.2 Majola Street ct Smell Tree. 
Time - 22:48.

Object
Luminance (nfta)

Min Max Mean

Camouflage Closing 0,0176 0,0243 0,0203
White Coat 0,1142 0,1827 -0,1540
Red Headband 0,0340 0,0620 0,0443
Head Wearing Red Band 0,0210 0,0450 0,0340
White Headband 0,1120 0,1360 0,1250
Head Wearing White Band 0,0160 0,0250 0,0197
Background 0,0T42 0,0578 0,0313
Ground 0,0322 0,0435 0,0378
Reflector (H) 0,2640 0,3480 0.3215
Reflector (V) 0,1980 0,2000 0,1990 I

Parameter
Value

Min Max Mean

Camo Clothing Contrast 0,107 0,533 0,213
White Coat Contrast 0,328 0,856 0,662
Red Band Contrast 0,139 0,494 0,257
White Band Contrast 0,635 0,906 0,787

Camouflage Clothing 
Reflectance

0,088 0,122 0,102

White Coat Reflectance 0,571 0,914 0,770
Red Headband Reflectance 0,170 0,310 0,222
Head Wearing Red 
Reflectance

0,105 0,225 0,170

White Headband 
Reflectance

0,560 0,690 0,625

Head Wearing White 
Reflectance

0,080 0,125 0,099

Ground Reflectance 0,161 0,218 0,189

Horizontal Illuminance (E„) 0,838 1,104 1,020
Vertical Illuminance (Ev) 0,628 0,635 0,631 - ■■ —
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10.4.3.3 Majola Street - Two Houses Below Thabo Boslu. 
Time - 2-;00. ~

Objsot
Luminance (nfts)

Min Max Mean

Blue Jacket 0,0033 0,0177 0,0129 |
White Overalls 0,0352 0,0489 0,0439
White Overalls (Turned) 0,0849 0,1429 0,1119
White Headbend 0,0480 0,0490 0,0485
Head Wearing White Band 0,0010 0,0080 0,0052
Red Headband 0,0140 0,0480 0,0267
Head Wearing Red Band 0,020 0,0120 0,0070
Camo Clothing 0,0093 0,0584 0,0255
Background 0,0107 0,0752 0,0278
Ground 0,0162 0,0182 0,0169
Reflector (H) 0,1310 0,1330 0,1317
Reflector (V) 0,0670 0,0710 0,0690
Sky 0,0241 0,0299 0,0267

Value
Parameter

Min Max Mean

Blue Jacket Contrast 0,246 0,916 0,366
White Overalls Contrast 0,310 0,861 0,644
White Headband Contrast 0,714 0,960 0,806
Red Headband Contrast 0,077 0,920 0,585
Camo Clothing Contrast 0,070 0,780 0,417
Blue Jacket Reflectance 0,047 0,254 0,185
White Overalls Reflectance 0,505 0,702 0,630
White Headband 
Reflectance

0,689 0,703 0,696

Head Wearing White 
Reflectance

0,014 0,115 0,075

Red Headband Reflectance 0,201 0,689 0,383
Head Wearing Red 
Reflectance

0,029 0,172 0,100

Camo Clothing Reflectance 0,133 0,838 0,366
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r  -
j |  Perimeter

------- “----- _
Value |j

Min Max Mean

n Ground Reflectance 0,123 0,137 0,127
fl Horizontal Illuminance (EJ 0,416 0,422 0,418
| Vertical Illuminance (EJ 0,213 0,225 0219 I

10.4.3.4 Vsld Near Unlpark Motors.
Time - 23:23.

p ------

Object
Luminance (nft*)

Min Max Mean

| Ground 50 m from 
Pavement

Ground 90 m from 
Pavement

Background (Dark Area) 

Background (Light Area)

0,0780

0,0403

0,0280

0,0410

0,0894

0,0440

0,0290

0,0470

0,0837

0,0422

0,0287

0,0433

Parameter
Value

Min Max Mean

Blue Jacket Contrast 0,246 0,916 0,366
White Overalls Contrast 0,310 0,861 0,644
White Headband Contrast 0,714 0,960 0,805
Red Headband Contrast 0,077 0,920 0,585
Camo Clothing Contrast 0,070 0,780 0,417
Blue Jacket Reflectance 0,047 0,254 0,185
White Overalls Reflectance 0,505 0,702 0,630
White Headband 
Reflectance

0,689 0,703 0,696

Head Wearing White 
Reflectance

0,014 0,115 0,075

Red Headband Reflectance 0,201 0,689 0,383
Head Wearing Red 
Reflectance

0,029 0,172 0,100

Camo Clothing Reflectance 0,133 0,838 0,366
Ground Reflectance 0,123 0,137 0,127
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V

Parameter
Value - 9

Min Max Mean

|  Horizontal Illuminance (E^ 

| Vertical Illuminance (EJ
0,416

0,213

0,422

0,225

0,41 n 

0,219

Veld Near Unlpark Motors. 
Time ■ 23:23.

Luminance (nfta)
uc jec i

Min Max Mean
Ground 50 m from 
Pavement

0,0780 0,0894 0,0837

Ground 90 m from 
Pavement

0,0403 0,0440 0,0422

Background (Dark Area) 0,0280 0,0290 0,0287
Background (Light Area) 0,0410 0,0470 0,0433
Reflector (H) 50 m from 
Pavement

0,3490 0,3570 0,3530

Reflector (V) 50 m from 
Pavement

0,7080 0,7610 0,7283

Value
r  ai fliricvQi

Min Max Mean
Ground Reflectance (50 m) 0,219 0,251 0,235
Horizontal Illuminance (EH) 
(50 m)

1,107 1,133 1,120

Vertical Illuminance (EJ 
(50 m)

2,247 2,415 2,311

UD/za/92155
1992-10-26
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