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In this thesis describe- on Lighting Design. It has 2
sectbion , chapter 1 and 2 concern wiLh‘Floodlighh“Design-bascd on
IES. Its process usb caorpul.er Lo calculate for convenient and
accuracy. Ultimately , thié process will show -its result in
3-Dimension graphics.

Similar to chapter 1 and.z;chapief 3 and 4 use computer
for help too , bul concern with luminaires’equipment, Refleclor,
research in any shapes and any cases of light. lLaler , determines

and designs its shape in order to use effectively.
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9. AT PIHAUTE nm\mumﬂmmmsmma\ln

@1579N 1.1 Data on Typical Floodlig'ht,.Equipment

Floodlight Advantages Lamp epreade " beans pomens
500-watt | 1,000-watt | 1,500-watt
Good light control. | Floodlight service | Type 1 | 3,000 6,600 10,500
weathertight, -
adaptable to wide . Type 2 2 5
variety of applicu- | Floodlight of clear Tz{))e 3 g:sgg g:ggg ig'b’gg
tions, easy to main- | genersl service | e 4 | - 4 200 10,000 16.000
tain ! ! : ’
geneml purpose Clear general )
pl Type 5| 5,200 | 11,000 | 18,000
l_.000~watt. 1,600-watt
Good light control; :
weatbertight; easily
4 serviced, goodJamp Clear general %p: § lg'% :; '228
burning position; service Tyge 4 11 '500 16000
Ground oreg | bigh efficiency Type b 12,000 - 19,000
enclosed s Type 6 12,000 19,000
@ 1,000-watt 1,500-watt
Light weight, good
: b lear general
lamp burning poai- C &¢
tion, low initial cont FEFVcH Typo 4 g'% :g 882
Gvound areo Type & Ry ’
: - Type 6 15,000 .23.000
75-watt 150-watt | 300-watt
Low coat, small ;ize. ;ﬁggg m i
Lc;\:tmununma R-40 spot? Type 3 450 1,200
: L R-40 food® *} Type 4 550 1,500
Projector. or Type &, 3 200
reflector lomp Type 6 - 3,200

* For classification of beam spreads by Type, see the following table.
L4 Hard- glass lamp,

J .
®1779N 1.2 Approximate Beam Spreads of Typical Flooodlights

Enclosed floodlights
Narrow-beam Wide-beam ’
. Open
Lamp type floodlighte
. N ‘ Med.- . . Wide-
Plain Stippled Plain Stippled
lens lens spread lens lens spread
lens :  lens
General-purpose Floodlights
. . s30e| 15525
. 30 X 30°| 60 X 60° |35 X 60° | 80 X §0° | 100 X 100° | 85 X 130° to
Generul service. .. Typeld | Types |"Type3 | Typeb Type & Type 6§ |150 X 150°
. Types 3—6
Heavy-duty Floodlights
. 25 X 25%) 55 X 557 | 25 X 50° | 65 X 85° | 95 X 95° |85 X 130°
Geu?ml wervice. ... Type2 | Type4 | Type2 | Typeb Type & Type 8
. evian | 15 X 15°] 45 % 45° | 20 X 45° .
Floodlight service Typel | Type3 | Typel
4 “




@713790 1.3 NEMA- Floodlight Classification System

Enclosed Open : i
general purpose porcelain enameled

Beam spread,
average of vertical and
Type horizontal spread for | Group A, G_,ro‘up B, | Group C, { Group D,

approzimately diam diam wil}:_opt w_it.h
symimetrical units, leas than 17 in. auxiliary | auxiliary
deg 17 in. and over | reflector | reflector

Minimum beam efficiency, per cent

1 10 to less than 18 34 35

2 18 to less then 29 36 36

3 29 to less than 46 39 45

4 46 to less thun 70 42 50 . 35 -
5 70 to less than 100 46 50 ves 40

8 100 and over ——rr - ] 55 60

For a fioodlight with an elliptical-apread lens, the type is determined by the spread of the minor axis.
The lens is designated as wedium-spread if it increases the spread in-one plane 20 to 40 deg and wide-
spread if it increases it 40 deg or more.
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g 8 : Key lighting from a single lo- H
! cation in front and 1o the side reveals !
.. character of masonry and produces dra-
¢ matic light and shadow.

Two examples of ground-mounted floodlighting. High pressure sodium floodlighting, on the lefl, produces
essentially a uniform brightness patiern over the entire surface of a large building. On the right, architectural treatment is|

r-enforced with a single floodlight per bay, producing a regular pattern which predominates when seen from a dislam:e.1
tiasonry texture becomes important for close viewing. - {



The cool color effect of metal
hzlide lamps, pole-mounted to light the
tront and ground-mounted 1o light the
sides, is contrasted with the warmth of
tungsten-halogen lamps lighting the por-
tico from the ceiling behind the columns.

The frigate Constellation, a nati istori

Th ; ational historical
rnonu;nent. is lighted by tungsten-halogen floodlights of var-

. lous beam spreads, mounted on the moori i T
s ¥ ooring dolphins and

l
1
|
«



s A natural daylight agpear-
ance is achieved at night at the Piazza dei
Miracoli in Piza by use of strzategically
placed metal halide equipped floodights

122 zimu”r;ﬁiazﬁ'w (Construction Area)
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2.1 The Beam-Lumen Method for Floodlights
s/

AUNITUUS UTAINTAIN AD

E = (N % BL % CBU % 1LLF )/A ( 2.1)

18 E A3 Illuminance ¢ Average Maintained );luxs

¢ MWL ARTARIAT L IR )

N #ia Quantity of Floodlights
¢ SuonTanlwdaeRly H
BL #8 Beam Lumens ;lumens

CBU #ia Coeff icient of Beam Utilizat.ion
¢ FulsrdnsnnT LHuse Toninasdwuas )
LLF  fa Light Loss Factor ¢ uvhxma%nwsgmtﬁauaw )

-~ z N o
@2 Area ;m C - WWIMRRNNT UES )

3>

Td‘lu \1 3 -~ o v w ° °

aaha R nseenuuy Waastl L 918nas L iUl 1an 198 1amMS WL
] Evl } %4

Ten IWasniawna7 1 St 51 Smdunis 2.1 Iwsldie

N (A% E)/ ( BL ¥ CBU x LLF ) 2.2)

il

< » ¢ ’ - ° ° .
IMANNIIN 2.2 LTIRBNNTILAIRINT 5 @1 IR WITAN U IUNIRIIUMN

} 74
Tan ludasiia s W Tasrndne 3vdwnsona 18
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2.1.2 Tlluminance ( Average Maintained ) ;luxs

it fudwnisuidadwnad 2.1 uulinesliannsneiusnsueiisnn

; 1 e [ . o € Y] 44-4‘ [
A i lunnaudstuastine iaanuaine 300 80 wedmiususe L auLseniTin

] U ) w 6 8
uaum}au‘lws'lffﬂ'mﬂnmwLﬁm 100 ant tns
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) Outdoor Facilities - %
Area/Activity . Lux Footcandles f Area/Activity Lux Footcandles
Building {construction) Stairs ahd platforms 50 5
General construction 100 10 Ground level areas includ-
Excavation work 20 2 -ing -precipitators. FD
Building exteriors and ID fans. bottom
Entrances ash hoppers 50 5
Active (pedestrian and/or ;  Cooling fowers
conveyance) 50 5 { Fan ~deck. platiorms,
Inactive (normally locked. stairs, valve areas S0 5
infrequently used) 10 1 Pump gregs, i 2
Vital locations or structures 50 5 Fuel handling .
Building surrounds 10 3 Bﬁrge unloading. car '
o dumper, unloading
Buildings and monuments, hoppers, truck unload-
) floodlighted ing, pumps, gas
Bright surroundings melering 50 5
Light surfaces 150 15 Conveyors 20 2
Medium light surfaces 200 20 Storage tanks 10 1
Medium dark surfaces 300 30 " Coal storage piles. ash
Dark surfaces 500 50 - dumps 2 0.2
Dark surroundings " Hydroelectric- o=
Light surfaces 50 5 Powerhouse roof, stairs,
Medfum light surfaces 100 10 i platiorm and intake
Medium dark surfaces 150 15 : decks 50 5
Dark surfaces 200 20 P Inlet and discharge water
Bulletin and poster boards } area 2 0.2
Bright surroundings intake structures
Light surfaces 500 50 ‘ Deck and laydown area 50 5
Dark surfaces 1000 100 : Value pits 20 2
Dark surroundings | Inlet waler area 2 0.2
Light surfaces 200 20 Parking areas
Dark surfaces 500 50 Main plant parking 20 2
. . Secondary parking 10 1
Central stalion -(see E'Iectm: Substation
generating stations— Horizontal general area 20 2
exterior) ) Vertica! tasks 50 5
Coal yards (protective) 2 0.2 Transformer yards
Horizontal general area 20 2
Dredging 20 2 “Vertical tasks 50 5
Electric generating stations— Turbine areas
extesior _ ' Building surrounds 20 2
Boiler arezs Turbine and heater decks,
Catwalks, general areas 20 2 unioading bays 50 5
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Area/Actinty Lux Footcandies Area/Activity Lux Footcandies
Entrances, stairs and Hump and car rider classifi-
platiorms 50° 5° cation yard
Flags, fioodlighted (see Bulle- Receiving yard
tin and poster boards) Switch points 20 2
Body of yard 10 1
Garc}ensl’ Hump area 50 s
General lighting 5 0.5 Fiat switching yargs
Path, steps, away from “Side of cars (vertical) 50 5
house 10 1 .Switch points 20 2
Backgrounds—fences, Trailer-on-flatcars
walls, trees, shrub- Horizontal surface of
bery 20 2 fiatcar 50
Flower beds, rock gardens 50 ) Hold-down points
Trees, shrubbery. when (vertical) 50 5
emphasized 50 5 Container-on-flatcars 30 3
Focal points, large 100 10
Focal points, small 200 20 Roadways (see page 14-8)
Gasoline station (see Service sag:;'gf' (::Svalso Logging) 100 “')-
stations in Part ~II) Log haul 20 >
Highways (see page 14-8) Log hoist (side lift) 20 2
Loading and *  unloading Primary-log deck 100 10
platforms 200 20 Barker ln-f.eed 300 » .30 .
Freight car interiors 100 10 Green chain 200 to 300 207to 307
) Lumber strapping 150 10 200”* 15 10 20°¢
Logging (see also Sawmills) Lumbe: handling areas 20. 2
Yarding 30 3 Lumber loading areas 50 5
Log loading and unloading 50 5 Wood chip storage piles 5 0.5
Log stowing (water) 5 0.5 -
Active log storage area § , Service -station (gl grade)
(land) 5 g.5 Dark surrounding
Log booming area (water)— Approach 15 1.5
" foot traffic 10 1 Driveway 15 1.5
Active dog handling area Pump island area ) 200 20
(water) 20 2 Building taces (exclusive .
- 14 14
Log grading—water or land 50 5 of glass) 100 10
Log bins (iand) 20 2 Service areas %0 3
Landscape highlights 20 2
Lumber yards 10 1 Light surrounding
Parkihg areas (see page 14- Approach 30- 3
24) Drivewgy 50 5
Piers Pump island area 300 30
Freight <200 20 Building faces (exclusive .
Passenger 200 20 of glass) . 300 -3
Active  shipping  area Service areas 70 -7
surrounds 50 5 Landscape highlights 50 5
Prison yards 50 5 Ship yards
Quarries 50 5 General 50 5
, Ways 100 10
Railroad yards Fabrication areas 300 30
Retarder classification yards .
Receiving yard Smokestacks with advertising -
Switch points 20 2 messages {see Bulle-
Body of yard 10 1 tin and poster boards)
Hump area (vertical) 200 20 Storage yards
Control tower and retarder Active 200 20
. _ area (vertical) 100 10 inactive 10 1
gggg_end ?g ? Streets (see page 14-8)
Puli-out end 20 2 Water tanks with advertising "~
Dispatch or forwarding . . messages {see Bulle- -1
yard 10 1 tin and poster boards) N
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Sports and Recreational Areas

Area;Activity Lux Fooicandles Area /Activity . Lux Footcandles
Archery (indoor) . Bowling on the green. A
Target, tournament 500" 50' Tournament 100 10
Target, recreational 300" 30* Recreational 50 5
Shooting line, tournament 200 20 : . .
Shooting line, recreational 100 10 B°(":":‘:?m‘-;'i;':hsig.lng (ring) 5000 500
Archery (outdoor) Professional 2000 200
Target, tournament 100™ 10" Amateur . 1000 100
Targel, recreational 50" 5 Seats during bout 20 2 -
Shooting line, tournament 100 10 Seats before and atter bout 50 5
. Shooting line, recreational 50 5 Casting—bait, dry-fly, wet-fly
Badminton Pier or dock 100 10
Tournament 300 30 Target (at 24 meters |80 feet] for
Club 200 20 bait casting and 15 meters
Recreational 100 10 {50 feet] for wet or dry-fly
Baseball casting) 50" s
Major league . Combination (outdoor) :
tnfield 1500 150 Baseball /{football
Outfield 1000 100 Infield . 200 20
AA2nd AAA league Outlield and football 150 15
Infield 700 70 Industrial softball/football
Outlield 500 50 infieid 200 20
A and B league _Dutfield and football 150 15 -
Infield 500 50 Industrial softball/6-man ioot- N
Outfield 300 30 bail
C and D league Infield ol - 200 20
Infield 300 30 Outfield and football 150 15
se'CT)‘:Jmeld A s 200 20 Croquet or Roque
-pro and municipaldeague Tournament 100 10
Itield a 23 Recreational 50 5
Outfield 150 . 15 —
Recreational Curling
Infield 150 15 Tournament .
Outfield 100 10 -Tees  cniumt. -wmn . .. -500 . .50
Junior league (Class ! and Class Rink . 300 - 30
mn *Recreational
Infield 300 30 Tees .. . : ... 200 20
Outfield 200 20 Rigk .« C 3 J® i 100 10
On seats during game 20 2 Fencing
On seats before and after game 50 5 Exhibitions . .. . - . 500 50
Basketball } Recreational . . . . .... 300 30
Coliege and professional 500 50 Football - . .
Cofiege intramural and _high Distance from nearest sideline to
school . . 300 30 the farthest row of specta-
Recreational (outdoor) 100 10 tors g
Bathing beaches . Class | Over 30 meters [100
On land . . 10 1 feet) > 1000 100
150 teet from shore 30" 3" Class 1 15 to 30 meters {50 to
- 100 feet 500 50
Billiards (on table) " Classlli 8o 1] 5 meters [30 to 50
Tournament 500 50
Recreational 300 30 feel : 300 30
‘ Class IV Under 9 meters [30 .
Bowling feet}] . 200 20
~Tournament . . Class V No fixed seating
Approaches 100 10 tacilities 100- 10
tanes 200 20 It is generally conceded that the distance be-
Pins 500" 50" tween the spectators and the play is the first
Recreational consideration in determining the class and light-
Approaches 100 10 ing requirements. However, the potential seating
Lanes 100 10 capacity of the stands should also be considered
Pins 300" 30™ and the following ratio is suggested: Class | for
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N
Area/Activity

Footcandles

Lux [ Area 7 Activity Lux Fooicandles
over 30,000 spectators; Class Il for 10,000 to ) Dragstrip
30,000; Class Il for 5000 to 10,000; and Class Staging area 100 10
IV for under 5000 spectators. Acceleration, 400 meters
Football, Canadian-—rugb: . {1320 fee) 200 20
ian—rugby {see * Deceleration, first 200 meters
Football)
N L {660 feet] R 150 15
Football, six-man . Deceleration, second 200
High school or college 200 20 meters [660 feet] 100 10
Jr. high and recreational 100 10 Shutdown, 250 meters {820
’ {eel] 50 5
GO"ffee: : 50 5 Horse 200 20
. i { 1 ! 200 20
" Fairway 10, 30™ 7.3 Motor {midget of motorcycle) .
Green 50 5 Racquetball (see Handball)
Driving range . Rifle 45 meters [50 yards]—out- -
At 180 meters {200 yards} 50'* 5 door) Boy 1
Over tee area 100.. 10 On targets 500 sq
Miniajure 100 10 Firing point 100 10
Practice putling green 100 - 10 Range 50 5
Gymnasiums (refer to individual Rifle and pistol sange (indoor)
- Sports listed) o On targets 1000™ o™
Gereral exercising and i Firing point 200 20
recreation 300 - 30 Range 100 10
Handball i Rodeo
Tournament 500 50 Arena
Ciub Professional 500 50
indoor—four-wall or squash 300 . 30 Amaleur 300 30
Qutdoor—two-court 200 20 Recreational 100 10
Recreational Pens and chutes 50 5
indoor—four-wall or squash 200 - 20 .
Outdoor—two-cour! 100 - 10 Boaly (seppruguey
" . Shutfieboard (indoor
Hockey, field 200 20 ¥o£;amen: ) . 300 30
Hockey, ice (indoor) .. Recreational 200 20
College or professional 1000 100 Shutfieboard (outdoor)
Amateur 500 50 Tournament 100 10
Recreational 200 20 Recreational 50 5
" Hockey, ice (outdoor) i Skating
y College or professional 500 50 Roller rink 100 10
. Amateur 200 20 Ice rink, indoor 100 10
Recreational 100 10 ice rink, outdoor 50 5
_ Horse shoes * Lagoon, pond, or flooded area 10 1
Tournament 100 10 Skeet
Recreational 50 5 Targets at 18 meters [60 feet] 300" 30™
Horse shows 200 20 Firing points 50 5
Jai-alai Skeet and trap (combination}
Proiessional - 1000 100 Targets at 30 meters {100 feet).
Amateur 7007 70 for trap, 18 meters [60 feet)
s for skeet " 300" 30™
Lacrosse 200 20 Firing points 50 B
Playgrounds 50 5 Ski slope . 10 1
Ouoits 50 5 Soccer {see Foolball)
Racing (outdoor) Softball .
Auto 200 20 Professional ang championship
Bicycle ) infield 500 50
Tournament 300 30 Quittield 300 30
Competitive - -~ - 200 20 Semi-professional A ’
Recreational : 100 10 3 Infield 300 30
Dog -300 30 Outlield 200 20
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‘Area/ Activity Lux - Fooicandles Area/Activity Lux Footcandies
Industrial league ) Tennis (indoor)
infield 200 20 Tournzment 1000 100
Outfield 150 15 Club 750 75
Recreational (6-pole) Recreational 500 50
Infield 100 10
Outlieid 70 7 Tennis (outdoor) .
Slow pitch, tournameni-—see in- X Tournament 300 30
dustrial league Club 200 20
Slow pitch, recreational (6- Recreational 100 10
pole)—see recreational (6-
pole) T .
.S ennis, platform ~ 500 50
Squash (see Handbasll) ¥
Swimming (indoor) i Tennis, table .
Exhibitions 500 50 f Tournament 500 50
Recreational *. 300 30 i Club 300 30
Underwater— 1000 [100) lamp ; Recreational 200 20
lumens per square meter 4
[foot) of surface area \ Trap )

Swimming (outdoor) t i Targets at 30 meters [100 feet]  300™ 30"
Exhibitions 200 20 = \Fiinagonty 50 5
Recreational soe 100 10 3 w
Undqﬁwawr-—GOO[GO]wnmfcvb ! volley ball

mens per square “meter i Tournament 200 20
{foot] of surface area - ‘ Recreational 100 10
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* Include provisions for higher levels for exhibitions.

? Specilic limits are provided to minimize deterioration etfects.

® Task subject to veiling reflections. liluminance listed is not an ESI value. Currently, instticient experience in the use of
ESi target values precludes the direct use of Equivalent Sphere liluminztion in the present consensus approach té recommend
iluminance values. Equivalent Sphere llumination may be used as a too! in determining the effectiveness of controliing veiling
reflections and as a part of the evaluation of lighting systems.

“ Muminance values are listed based on experience and consensus. Values relate 1o needs during various religious
ceremonies.

5 Degradation faclors: Overlays—add 1 weighting factor for each overlay: Used material—estimate additional factors.

® Provide higher level over food service or selection areas.

7 Supplying iflumination as in delivery room must be available.

® Numinance values developed for various degrees of store area activity.

® Or not less than % the level in the adjacent areas.

'° Only when actual equipment service is in process. May be achieved by a general lighting system or by locdlized or
portable equipment. :

! For color matching, the spectral quality of the color of the light source is important.

'? Veiling reflections may be produced on glass surfaces. It may be necessary 1o treat plus weighting factors as minus in
order o obtain proper illuminance.

3 Especially subject to veiling reflections. It may be necessary to shield the task or {o reorient it.

'* Vertical.

e Iluminance values may vary widely, depending upon the effect désired, the'decoralive scheme, and the use made of the
room.

‘¢ Supplementary lighting should be provided in this space to produce the higher levels required for specific seeing tasks
involved.

7 Good to high color rendering capability should be consndered in these areas. As lamps of higher luminous efficacy and
higher color rendering capability become available and economically feasible, they should be applied in all areas of health
care facifities. )

*® variable (dimming or swilching).

- % values based on a 25 per cent reflectance. which is average for vegetation and typical outdoor surtaces. These figires
must be adjusted to specific reflectances of materials lighted for equivalent brightnesses. Levels givé 5atisfactory brightness
patterns when viewed from dimly lighted terraces or interiors. When viewed from dark areas they may be reduced by at least
'; or they may be doubled when a high key is desired.

2 General lighting should not be less than Y of visual task illuminance nor less than 200 lux [20 lootcandles]

2% Industry representglives have established a table _of single illuminance values which, in their opinion,’can be used in
preference to employing Weference 6. llluminance values for specific operahons can dlso be detérmined using itluminance
categones of similar tasks and activities 1ound in this table and the apphcauon of the approprlale weighting factors in Fig. 2-

22 Special fighting such-that (1) the luminous area is large enough to cover the surtace which is being inspected and (2) the
luminance is within the limits necessary to obtain comfortable contrast conditions. This involves the use of sources of large
area and relatively low Iummance in which the source luminance ls the principal factor rather than the illuminance produced
at a given point.

23 Maximum Ievels—comrolled system.

2+ Additioria! lighting needs to be provided for maintenance only.

2® Color temperature of the light source is important for color matching. .

26 Setect upper level io: hugh speed conveyqr systems For gradmg redwood tumber 3000 lux [300 1ootcandles] is required.
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2.1.3 Beam Lumens ; lumens
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2.1.4 Coefficient of Beam Utilization ( CBU )
AUNYT WNVTRIUMINAY CBU AR
CBU = ( lumens Initially Reaching the Specified Area Directly from
the Floodlight ) / Tolal Beam Lumens (2.3)

. v/ [
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0.5%122 + 232 + 388 + 502 + 502 + 388 + 232 + 122 + 0.2%5.3 = 2458
145 + 316 + 581 + 784 4+ 784 + 581 + 210 + 145 + 0.9%62 = 3696

0.2%65 +151 + 332 +630 + 884 + 884 + 630 + 332 + 151 + 0.9%65 = 4065
0.4%56 4128 +265 + 481 + 654 + 654 + 481 + 265 + 128 + 0.6%56 = 3112
0.2%41 4 90 +1B67 4274 + 351 + 351 + 274 + 167 + 90 + 0.4%41 = 1788
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0.2%( 57 +98 +140 + 167 + 167 4 140 + 98 + 57 ) ‘ = 185
37 15305
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1. EC=CL=25
£} = 61 =20
iD= 8%

THEN &nGLE LFO = 32°
’ £FO = 19°
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GFO = 21°

AFL = 25°

CFE = 51°

HFO = 60°

DFL = 64°
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gﬂ% 9.2 Procedure for determining the coefficient of

beam utilization for floodlighting equipment.
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2.1.5 Light Loss~ Factor;LLF
TunrrasnuusstEsEisasiasnTaanuu e e il o
abignitnaas i TaseniiFae: ufiaisuadn s dasesnuuie Binniia
Winele 2eANLLF 1A aSa I auanaNa Tl sEnaul s
—ﬂﬁ?Léauﬁﬂﬁwnaﬁwaaﬂ1ﬂ91Na1Qﬂ171ﬂ0ﬁu(Lamp Lumen Depreciation
SLLD)
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zﬂ% 2.4 Floodlight beams must overlap by no less than 50%. Selecting
the “proper beam spread for specific applications results in better
light utilization, lower overall costs, and acceptable beam overlap

and uniformlity.
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AN 2.2 UEAYAN LLD TaWRpaunvzis

VERTICAL HORI@ONTAL
LAMP . Mean End Mean End
(2) of Life (2) of Life
Mercury(1)
100W (A) 0.81 0.64 . 0.77 0.57
(B) 0.84 ' 0.69 0.79 0.63
175W (A) 0.94 0.88 0.80 0.81
(B) 0.85-0.89 |0.72~-0.79 | 0.81-0.86 | 0.65-0.74
250W (A) 0.92 0.85 0.88 0.77
(B) 0.84-0.86 |0.63-0.75 0.7é—0.82 0.56-0.65
400W (A) 0.91. 0.83 0.87 0.75
(B) 1 0.82-0.85 |0.67-0.71 0.77-0.80 {0.58-0.63
1000W  (A) 0.85 / 0.72 0.85 0.72
(B 0.63-0.75 |0.48-0.54 | 0.73-0.80 |0.58-0.63
High Pressure 0.90 0.73 0.9 0.73
Sodium | . N

wnzwe (1) amaﬁz‘fﬁfmmﬁm 16,000 #2Tue
(2) waaa Mercury @en 8,000 #1lu
viage High Pressure Sodium @ 12,000 ¥ Tu9
(A) vana & '

(B) viapaiaanimad Luas

2.2 mfém'xué'aa’%aasiajﬂ ( Point by Point Method )
n17a mmﬁazﬁ%gmtﬁ ajﬂTﬂﬂ‘lﬁ’ngﬁwﬁmmwnﬁu( Inverse-Square’s Law)
L Rs e usnslasdwonmnafe uswanaae 11;5'1m§mwmiu{i'\;_j\mazmm‘m
G3RFBUAIA I m.gﬂ?{ﬁaxﬁmﬂﬁ uanamﬁix’qmm'mﬁﬂﬁmﬂaanm"mzfsi"wLzma
HBRIWAI SRR 9T a1 T
ﬂﬂ‘:ﬁwmmd'mq'ma"iwnacﬁuﬁ'ﬁm‘ﬁjﬂs{agmza'iﬁﬂ’ﬁaa‘{a?;z?wﬁ@_ 3 é7 Aa
1.117N95378AM 0 L BUURINTRBNA 1198 9R 39 Lax
2. WindnTdavdinvavane W

o« 4 - 3 [ sy °
3.nvﬁuﬁuwuﬁlioL7n1ﬂmmnaomwunuanacTﬂuTNdaquasamnmaﬁﬂﬂsnwuvm
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a9 las liingyinisdasuniin¢ Inverse-Square’s Law ) aanin 1

A « shonisTanld

0T B « shmnialmiidy
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d
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ﬂn;jﬂﬁ 2.5 #1TER9LHUATY BC DARTuIe lesitd@a B(PX, PY) fiae

Lavbaelan W cax,Ly) @
Y = mX + Y1 ( 2.4 )

Lila m A armdusasi Huass (LY-PY) / (LX-PX)
Y1 @a wdenInL Y = DY - m.PX
i 74 H‘ Nll‘ 1 ’ 8 - )
#n1sastHuaTs DE Na 'lﬂ’»)’lﬂ'?i(ﬂ‘nﬂENﬂ’lW’]ﬂ’lﬂ’)’um"ﬂ\‘l\lﬂﬂﬁa’mﬂﬂ LR
o “
@39 BC M@ E @2
. Yy = -x/m + YO ( 2.5)
L3 YO ﬁaimﬁﬂmmu Y=y + x/m

U 1] R 1<) 1] s o -4
T9Reran XX uae YY TBNAUMINIRER E 166en

i

XX = [ m(Y-PY) + m".PX + X 1/(m + 1) ( 2.6 9

YY = m.XX + Y1 ' :  2.7)

]

4’ v o b . L i i Ves x
ma\lmmuﬁmgﬂm E U1 t‘5'12«"131'15*&1%&'\9'1333:&'1\3*11(:'91\11;

Tt theta = arctan BC/AB
= arctan CW(X-PX)> + (LY=PY)> 1/HT ( 2.8 )
alpha = theta - arctan BE/AB
= theta - arctan [JOXX-PX)® + (YY-PY)" 3/HT ( 2.9 )
beta = arctan DE/AE

]

arctan  FOX-X7 + (YY-V)¥ 3706XX-PX) + (YY-PYV)® + HI® 1
( 2.10 )

- 2 v N (Y] '
ma‘lmgu alpha( f¥-148 ) Waz beta( F1E-121 ) ud? HaedIWITOM
A1R201 Ben38a98319 1{alpha,beta) 16 UREH N TN AR A I1LAUA L

“' z © e nr S as ?ﬂ’ -
m‘@ D mun@w'\am’a\swnwﬂmmu

E = I(allx;ha,bet.a) * AB/AD" ( 2.11 )
18 E AB AR MFINY
I(alpha,beta) @n \Fi'm':'lmir'mtﬁ\m'mdawiw?;ﬁﬁﬂqu alpha uaz beta
AB A mwzjonaomﬂmmwnﬁuﬁu
AD A 'sszw'-zmmﬁnn‘lﬂﬁ\ﬁg@ﬁ.ﬁaemmjn'nua'iw
wWin e 18 he
E = I(alpha,beta) % HT / 8AX-PX)° + «(y-PV)" + HI"1°"® ( 2.12 )
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CALCULATE LUX l
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EYES CODRDINATE J

SCRLEN COORDINSTL
PLOT
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IDD = 0.95 ( Sealed and Filtered Luminaire )
11D = 0.90 ( High Pressure Scodium Lamp )
= 0.85 ( Mercury Lamp )
= 0.80 ( Metal Halide Lamp )
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#2881 530ﬂ171ﬁuaqﬁuﬂcnuﬁuﬁ3ﬂ§Lﬂﬁﬂuﬁuﬁﬂnuﬁﬂ 45 LUAT ¥ 85 L4AT  T9Lik
& o 4 s - & 3 -
awutnnﬂaqaaqL§a1ﬁ15n11aauﬂc 50 R0t Thﬂqﬁiﬂu1udaqﬁqﬁwa997ﬁLﬁﬂﬂﬂiﬁnmugv

A i ° ° i
aamquutaﬂmqgﬂﬁ 2.8 AWMU Las WhEas 1T

ANTEUA
1. ﬂﬂﬂzﬂﬁ 2.7 awifuinfnawmaing 50 And L§a1ﬁﬂaam7ﬁLaﬂuﬂaﬂu§u§0a51ﬁd1
SRR BRI INLNETL N 0. 95

2. ananiaiinay o l5iriain 0.95 % 45 % 85 = 3640 ‘o
i Bnlvaan 1000 ad 18 Tanld 4 ans
i ldwaan 400 Sas a1 TanTy 10 @29
i liaan 250 Jae v lE lanly 15 ane
Tunififialtnaon 1000 Ja6 Aaeetman 4 &uﬁuasmqqmwngﬂ# 2.8

ﬁﬁﬂ%ﬂﬂdﬁngaﬁaetaﬂ1ﬁﬁuﬁ( ngnzﬂﬁ 2.8 )

85 LUAY

n

8 Lﬁﬂnddugqnaetﬂﬂ
aaﬁugqnaqsﬁﬁﬂszuqm 11 149
4 Lﬁwﬂaﬁugenaﬂtﬁ1~= 45 LUAT.

ﬂdqngqnaqmﬁwﬂﬁzuqm 11 1303
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2.3.2 n1aapnuin leg lEadulssansnis 1Fusy lodinasangdy ( CBU )

4 Mwo < FY] 'Y f 1] * ’

Lua1ﬂqwuaumaﬂihuawuaﬁﬂﬂsquna 2.3.1 187 KANNVINTILAIAIIUAINN
oA oA 4 o ¥ ‘-‘[d'dl ‘1:_‘ o [ C[ LY I I 1‘1 -~
LARGTUNITIL UBAAEIA Y LTI RAN LDUARENIWIAINLAITAIAI BRI WAL La WID
4'111 o ‘d' ] 1Y 3 lq'vd - (e P
Luaaaeﬂﬁiﬂﬂﬁ1u1uihu1wnqs1ﬂuasmaqnﬁiﬂ1aoﬁua7ﬁﬁn1ﬂaLﬂﬂ@ﬂ11u17ﬁﬂdnaﬁn15ﬂ
' I~ ] '
Hwfie s lEn1seuwani les 1861 cBU

a ' o ¥ v o -~ a 2 4

fagay uaba 2.3.1 nﬁﬂﬁwumaﬂﬁmznaQﬂﬂinmmom101humﬂu3ﬂn 2.9

uasqﬁTﬂu1udaom1ugﬂﬁ 2.10’BaﬁﬂiiﬂﬂangiﬂéﬁﬂﬁﬂnﬂiﬂﬂLagﬂQzLﬁulﬁﬂ1i

&

0

o -3 ¥ 3 ' X < .
3““ 2.9 uﬁﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂ?ﬂ@ﬂﬂﬂ?ﬁiﬁﬂLﬁﬂqﬁuNQNQﬁduuﬁuﬁﬂuﬂﬂqﬂm

ﬁ1u1mu1quﬁao§md1qq768LﬁﬂUﬁﬂTﬂNTﬂ F

0 IR uuignIn
B ] 26.5 25.4

E 26.5 - 0

s 26.5 22.9

C 26.5 : 52.8

M 18.4 33.8

T 18.4 0

U 18.4 50.0

N 18.4 B 61.8

X 11.3 36.5
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G 0 46.7
0 0 0
A% 0 62.0
H 0 71.2
A 45.0 56.3
L 45.0 0
Y 45.0 53.1
D 45.0 76.5
IMNFANNT E = ( N ¥ BL ¥ CBU % LLF )/A
u"‘nug N = 4 A

BL = 86446 gtuu

A = 45 % 85 @1INLURT

1IF = L1D % LDD % TCF

11D = 0.9 ( ¥iaa@ HPS )

L = 6.95 ( Enclosed Filter )

TG = 1 ( viapa HPS )

CBU = 70#%

E = (4 % 86446 % .70 ¥ .9 %k .95 )/( 45 % 85 )

= 54 §nd
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TEST NO.: HP-00430 . JES/NEMA TYPE: 7THx6E
SOURCE: HIGH PRESSURE SODIUM BEAM SPREAD HORIZONTAL: 142°
LAMP: LU 1000 BEAM SPREAD VERTICAL: 124°
‘) WATTS: 1000 BEAM EFFICIENCY: 82%
A LCL: 8.75 . " BEAM LUMENS: B644i
- ss*  LUMENS: 140000 WMAX. BEAM CANDLEPOWER: 5526
7% B APPROVED: AVG. MAX. CANDLEPOWER: 5146t
ISO-CANDELA CURVES LUMEN DISTRIBUTION ROW
LVERAGE OF RIGHT - LEFT SIDES AVERAGE OF RIGHT - LEFT SIDES TOTAL
. - -
]ORN 1] 20| 6| 12y 7] 5] 2| 1 82
] \tma—\
” \\\ , 89| o3| 67] s8] 20| 5| 5| 1 357
15990 — N . : ‘
o N
: 20023
\\‘\& . | 266| 254f 226| 80| 193] 40| o] 3 1001
50009 o .
, WW /" sap| s20| 474 367 254 ss| 35| 3 2289
' f . J——— h :
1§ o1 eos) 7571 se6{ 367|168 67| 4 3752
’ [// = = e = 5/ 101] s 507
128371 12671 1061 O/31 4db ' 7
] / N T TN
gy N WAL LS S S 3 T L
3 g < | 1505|1507 | 1192] 741} 457 | 285 5}\{5 5 5827
7 / NIAL \\ o
) / { - \( 1557] 1597 | 1258| 756 | =62 293 '154\ 5 6083
t 4 /o 4 H
\ \ - N\ 1436) 1480( 1174 .711| 444 | 285] 158\ 5 5693
i j\ \\ : { 1157 1125 o66] 620| 40| 261 147| | 5 4752
R i :
\ B | 33| 843] 717 s07| 3e5| 225 16| |s 3591
NS Sra s
[\ » s7a| s71] so6| 391| 281] 184f 81| |4 2597
J“‘v\. w25l o4l ssel assl ol Yiasl e 1DJy 1866
]
|
| 1\\\\ 200 272 233 wgaf 12| 77| m| 3 1194
146| 142| 11| e8| ss| 28] 8| 2 584
v s6| &5| 471 36| =22{ 12 5 2 235
(R [ (R R RS YRR/ T
COLUMN TOTALS 131118{11110} 9164} 6152 | 4DD6 | 23B4 | 10781 57 45070

, O W 20 30 40 50 60 70 &0

P ° ’
711 2.10 u,'dmammwmmiqna\s'iﬂmmaxmuﬁagammm

. . (. [ -3 .
1890729 lani #e e ifulse3nanng 1itse Toninasdude wavaiuging
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° [ " d‘ ‘l Slnchl © - []
2.3.3 ﬂﬁ?ﬂﬁuﬁmﬂﬁﬂﬁﬂuﬁiﬁﬁﬂaﬂ QﬂTﬁﬂ ﬁuﬁﬂwuumuungmmaam
© Y Qd&‘i’o 2 ¢ 1 X JN ;-
ﬂ1§91ﬂ?Mﬂ?ﬂ?ﬁuﬂ11ﬂliWNWNWiﬂﬂiﬁndﬂﬂ?ﬂnﬂﬁﬂﬁuuwuﬂﬂﬂQﬁuﬁu1Laua
' C [ ¥
Lﬁaqqa ua5§ﬂ1§ﬂ§ﬂﬁ1§ﬂtﬂuLﬂﬂqﬂ

iy bsialis 2.3.2 nsﬁwuqmnﬁdwnﬁﬂuaiﬁﬁﬁgmﬁﬁQﬂLﬁsnﬁn@aw

Tou F
0 Ited.) d(m) E = I¥hsd’
. B 34500 52.50 3.6

S 36000 51.48 4.0
C 14000 78. 46 0.5
T 40000 33.54 15.9
U 17000 52.50 1.8
X 30000 33.63 11.8
0 47000 21.21 73.9
v 12500 45.28 2.0

' A 6500 27.04 4.9
Y 7500 25.00 7.2
D 7 64.27 0.0 ]

ﬁnuqmwwdﬂﬂaﬂnﬁiﬁqﬁjm A, O, X, Y lﬁauQWnThu1wqﬂaqq
AIWAINNIR A = 4.9 +73.6 + 0.5 + 0

o ¢
9 a/na

73.9 + 15.9 + 1.8 + 2

«
nvﬂuaaﬂqngm e}

= 93.6 #n%l
ﬂdﬂuﬂiﬂoﬁga X =4 % 11.8

47.2 W0t

]

o
RVWMFINNA Y = 2 % (7.2 4 4)

22.4 &nt

Il

< » » . N H H o
ﬂslﬂuiﬁL5ﬁﬂﬂn17ﬂ“ﬂﬂﬁﬂ?1ﬂﬁ110ﬁ?ﬂ1@ﬂﬁ1ﬁ Tz Wi wnsons29dau
5 3 w . 4' -4 -r t
AU FUDNBIAI WA 1 uastuaLiﬂlnnugﬂﬁaessanﬂqwuﬁdﬂqaaﬂu1Lﬁuﬂﬂwﬁﬂu
ol =4 2 PN -g
sinnasEag Wuavi i 1Y susiviu
[ "‘30"



4‘1 G J ' 3o ' 3 X o ° +
LU RN INF I m.ﬁmwuwuq(x,y)mﬂ@ﬂquﬁuﬁABCD HREAINNIINN

< ] 3 ' . [ - ¢ v o X
LaRd iQnﬂﬁizgﬂﬂQQWNHQWQEGQMua:mW§@7m31%1ﬂ7ﬂiﬂamwaLmaaqzimwameu

9.35
15.56
26.18
63.28
65.78
66.24
64.47
30.89
23.52
24.217
48.72
49.03
83.73
61.93
46.06
25.91
15.68

8.94

AVERAGE
MAXINUM
MINIMUM

waﬁezﬂﬁ

13.85
23.40
41.16
78.42
106.81
107.85
82.11
48.63
36.28
39.21
49.74
82.99
'109.47
108.58
78.67
41.61
26.37
14.13

R

58.
120.5371
8.285753

16.61
26.51
48.93
89.66
117.94
120.54
94.09
58.41
42.01
44.40
57.66
98.58
115.02
118.46
92.05
46.08
28.94
16.47

03822

17.76
29.63
52.69
85.73
98.99
99.52
91.02
61.77

46.60

44.85
61.84
90.49
99.32
97.96
85.71
49.36
29.07
18.70

18.13
30.29
49.48
72.15
78.87
80.30
76.94
58.52
47.217
45.34
57.24
76.90
81.12
80.07
72.10
48.36
30.36
19.02

18.69
30.43
49.30
71.97
80.31
79.08
76.84
59.96
46.75
46.90
56.91
77.08
80.38
78.82
72.03
48.10
30.25
17.55

18.75
29.48
49.95
85.79
98.35
99.42
90.68
62.27

45.38

46.38
60.42
89.79
99.48
97.71
86.04
51.05
29.59
17.711

16.54
29.33
54.34
103.37

118.49

115.46
92.31
62.89
44.43
41.56
55.87
839.38

109.54

108.09
81.48
46.05
26.14
16.18

16.25
26.61
42.47
78.70
108.35
109.76
83.03
-50.16
39.41
38.57
49.74
82.53
112.88
110.80
78.33
44.20
23.40
13.87

8.29
15.95
42.98
46.08
83.40

"83.73

47.46
29.07
24.01
22.82
30.75
48.61
66.31
65.85
45.84
26.20
15.60

9.12

4' o + 3 o 1 t ~ g
UaRE L HAUIRIRNINUFIIN m.ﬂﬁuﬂuﬁmﬂﬁﬂﬂﬁL%ﬂutﬁuzﬂﬂiﬁﬂ 3 ua ?sﬂiﬁﬂg

2.11
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3.1 Gx'Ngl.Fm (Luminaires)

= fniMyr 0 e
679 IOoAUNTS) LA
1. sueimane WuRet Sl TEpasran 19

%.
[t

dn

. ﬁx‘:ﬁimay@n1;Qui.a.ﬁ~3

D

o

< L < 3 Q,) ot q‘w N .
- R lu Hing bersdam@n i

(2]

4. g sdana@ndige souaIn

% . &
5. AWDEINIEINSElarlasnnn

. A N " | P o L < ,QA§
3.1.1 gmmmn‘nrisfﬂuu,ﬂm;mw's\s‘Tﬂmmwv-nfgl 2 g
3.1. 1 lesmtdinandcub-off) MInTsanapauieas bt 65° m
“lnd ' ' 1 ¥4 ' ' s 32 A1 . , e
WIAWNAY (glare) HDBie T AN DBVLENITIDS HeilWITENI TG AU L Ui

ey

In verticol plane poraliel to street axis

Intensity ratio at Intensity ratio of

90° must not exceed} 1-2 must lis pbetween o S

0:15 72%ond 78 —~—
In principal

_9%
vertical plane

. 65" must be
75° contoined by the beom

Peak intensity ratio
i ggo—] Mmust lie between
¢ 2:0 and 40

4n all directions

° Intensity sotio within this cone
0 \__ must lie between 0-3 and 2:0
and must not exceed 70% of
peak intensity ratio

;S.i.rﬁ 2.1 AN TEanaudEND ﬂﬂTﬂBJ\l‘duﬂUﬁﬂDDN
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3.1.2 TemuidiSnuaud(semi-cut-of 1) AIINTERIG DB L1
-~ ;‘j < o @ «£ ] Y . ’
75° S IAERAMNRSEIN LW IEATA25 L TUDDSHAY MUUIBNAN LR gee TR
i

3 'éi"'l\’]sﬂﬂﬂ'i’ll,lﬁml LWL 101 ﬁ‘*b\lﬂ'r:ﬂ"{;']

arclel to streel axis

Intensity ratio of

[ In vertiool plone {
-2 must lie between i

Intensily ratio at
9°must not exceed
06

.

78°and 84*

- . —

-

In princyat
verticat plane
75°must be contained
by the bean -
Peak intensity ratio
must lie between

18 and LD

MHI

in all directions = °
Intensity ratio within this cone..
must lie between 0-3and 17
and must not exceed 70 % of
peak intensity ratio

;iﬁ?i 3.2 NIINTERIERFITAY LAY WLLUL TR a0

3.2 dwilsznaulezii Wasess ey
A ﬁt'sa‘g (LOUVER) fiwfinneiiwane ldamnna oo s Tasaasuas
g i timseaan W ludwit bian s .Taz:mmii’na:ﬁf%uw"m’icaqﬁxsum’ﬂi:n'm
—~
URYG LT lave LARDY, agﬁ;ﬁw ,BzAzAa(acrylic) A1 , watadn arou lave
2. Gd=NpWIRS (REFLECTOR) ﬁ“mﬁ'u?w'asﬁmu.tm\lﬂmnﬁﬁmcsh\m

u. tes ®s os - £ ¥ ) ’ ) x
AHGIANNTE I ARNBHUE T8 901334 mzi::‘nawl,md'nﬂquszﬁNﬁmfm

T ‘ Total
Material Finish e";Pel:? UIe | refiection
mi factor
Stove enamcl 90°C}.
Acrylic resin 90 °C
Shect steel enamel
I Yitreous ¢namel | 200° C
> : enanicl Y vC
Aluminium { g:r?:;l:l:‘;?(:l; Up to 80%
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* Trapshooting (NEMA Recomniendation)

Unifory illumination will prevent

apparent variation in bird speed.

Muounting height
Poles

veee 8 Type 2, Croup 8
. 1,500-watt geperal-service PS-5
12 kw
. 20 ft above grouud

Volleyball —Outdoor (NEMA Recommendation)

Pl

3 clear-bulb lanp ut 10% overvoltage

—

Wide-beam Boodlights are necessury 40’
to prov.de-uniform illuminatiop. A
. 4-
i
N .
T. ,
[ 80 1
N Floodlighta . %
cl Total load,
Cluss e o
Type | Group per p;,le Totsal No.
Tournninent...... ...t 5 B 3 [ 9
. or 6 o] ] 10 15
Recreatiopal........... 5 B 2 4 [
| ors Cc 3 [ 9
Lanps .. 1,500-watt general-scrvice PS-52 bulb

Mounting height.
Poles...

W,

1-8

20 to 25 ft above court
.. 2 per court
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