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LIGHTING DESIGN FOR A FOOTBALL FIELD
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A"&STR/ICT
A gooil lighting&signfor afutballfield is intputott
both for the playerc' perlornwe ord for he
ryclalors lo valch lhe gunc in pleasurc. In lhis
papr, lighting tusiSr, lot a lootball fwld vhich has a
stmd of lSW seatug caryi| is consifured The
required nunber and posifrons of floodlfgfus te
delcrmined as a ttsult ol lighting &sign to ilisfy
minimm lighting lael on thelootballfield

l.INTROIDUCTION
Agood lighiDg kign $ouldsci$ therequtuws
and omfort d "ach of tfuE€ goqs d people in a
foc6all Ddch" Th€se ue pla5tem, spedalus d
ofEcials. A good liglting desip for a fodball ficld is
of iryortanae both for the pl4rers to phy the metch in
pleasure and to display a gpod performre intb
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game d also for fr€ specfrtcs to watch tb gane in
pleasre. Prwiding m 4prqdat€ illuminationfor one
glup shouldtrd inlrudrre obfUntn$le ghre into the
fietd of vien, of the othcr two FouDe. lte rcas where
foofrall mafich will bc tehiscd nsually rcqufucs a
tigler lwel of illumimtion This not only ensures good
|rr@saoonditim, but aI$ iryu6 vaslly visibilily
for both spectatds ad pafticipds,

Th€ basic rcqulcnms for a good ligl*ing dcsigr d
night foofrall ligfuingrc a) Adequde illumindion to
n€ct thc &rnsnrs d pafiailar class d plfly ad th€
naximun Aeciator viewing distance. b) Corr€ct
distrihiliotr and focrsing d $G Aoodlighls to eosrc
i@ !6 r*ilization of light with maximum ease d sigh
for flayers, spectdors, sd .rfficids. c) Unifum

Figurt f .The lighting analgpmed proposed for the football field.
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It ir rcqutued trat in the li$tins
fiel4 ahost all poitrts m the
the required iltrmimticn lervel in

of a football
sbmld be at

wilh lhe
rehted smdards Cenerally, tbe betnteen the
spectators md the play is tbc point to be

requlwems.considered in da:rmining the
SmnOy, 6c s€diry crytdty dthc s8b chfildbc
considered. fhe floodligbs c,hich f,G 4 6" 'red fu
thc littting da fd $ntldbe a&f4y chm .
Flmdligb with narow b€aln ryrEad rc60[ in spdy
ilhmindim. On tte d€r hm4 Tte foodlighs with
wide beam cF€ad rc$ft in poc r*ilizalirn d a lw
lanel of illuminmion, ftioilflly in the ffi€ dthe
field So, they nry pro&ce glarc in omosite Satrds
closetothe sidelin€s.

In tlrc lighing fuign pesented here, as slro\rn itr
Figurel, threegurpe of noodlig[Fnflrftd d thetq
of for poles re used fu the illumimtim of the
football field- The illumimtim leveJs prodred at
ditterent points on the lield which are shown in
Figure 2 are determined using pqsml conprter
'{ilizing MATLAB. Number of floodlighs is
inq€ased udil th€ required illrrminntion lery€ls at the
specified poims are satisfied. It is acc4ed that once
the illrrminetiorn laels at the ryecined poiils satisfy
the rcquircd minirum lsvel, the nrmber of floodligfus
is said to be deErmined md 6eir psitions re
aoo@ed to be amrqiele. CIh€llvise, the mmber of
Aoodliglns is increasd aod tteir positios nay be
changsd

?.CALCIII,AIION OT ILLIIMINATION
LEVELSI PROI/IDED BY GROUP
XI,fi)DLIGETS

In Figue I, grup Aoodlights AF,G ad M are
Eouded d6e top dpoles I, IL m and fV and each
gup bas tsn idivi&nl flodligbs. The 'lirtence
betc€en each of th€$e goop floodtigbls md th€ poiils
towhichtbry are foorscdare equal d gi\rcnby,

,*lels=h=ff+&jU;tfr -95m

Thc poitrtdTvtich
I illumio*ionleralis

to be dctcrmined

P6rgusing point
ofthe floodlieht

X'lgure 3. Tb rcqutued dimendons to detqnfu€ fre
illumimtion of poiil P.

C'mrp floodlighs B, q H md L whicJr ae at the top of
the semepolesoontain four Amdig[ts each md their

L-

a-

0 5 10 15 n ?5,f i354tlzftt  50 55
righringAagle d

figurc a. Luminuors dishibutim anrue da turxrsr
sFea4 HQL tt"e m€rcury vapour ta'np of
lfiDhmens

disilccto th€ fcusing points onthc field ae tb sarc
andgivcnby,

1p1o=1 1=1p.13ffi2 = l(X). 7m

Similady, gronp floodlights C, D, J and K whid ae
mounted atthe top dthe sme poles oontainfiftE€n
floodligDts each atrd their disrance to fte fmrsing
points on fte field arc the srore rn l givEn ry,

lc--lel;=lr= ,1fi*g5z+6o2= 108.3 m

Eac,h pole usd has a hei$t of 30 meters. Oth€r
dinensions relded to 6e foo6all field @trsid€r€d end
the location dpoles are $orvn in Figurc f. The angle
a urhichis illushded inFigrnc 3 is th€ 'qgte betnrcen
the fooring poid of th€ aodugtr of intfr€$ md rh€
point on th€ fi€ld whose ilhrmimion level is to be
deternin€4

As an exarylg ilhninuion lwel of point Ur on the
fodallfield,sbon'n in Figure2 witt b€ defermined
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tse. If the ilhrmiurtion lwel calolated is in
cornpliance with the rcqufud sandad levels' th€s
calqrlationsforthe dh€r poids onthefield are crried
out. ln orrd€r to find the illumfuntion lwel at poid. Ut,
it is essential to d€termine the tdal illumimion lerct
produced d this poitr drrc to all gluttp floodligbils.
Figure 2 illusntes the points for which, lighiry angle
a and the distance H are calcuhted- tn lightitrg
desiga mrrow spread, IIQL t'!e nercury vaPour
floodtight lmrps of 1000 W havhg luminous flux of
55000 hm€ns is oonsidercd Fitue 4 gives luminous
digihrtion curve of nrch a lamp hring a luutinqs
flux of lfiD lurnens

Cotrsid€r th€ floodlight with ft6 tig!iling friarylc FOR,
shown in Figrre 3. Point O is the focusing poid of the
floodligb point P is the location on tbe field d which
i[uninetion lsvd is to be determin€d The sides of g
b, c of tbe tiangle can be determircd from th€
dimensions gven in Figures lnrl.r 2. Surfroe area of
the fiangle interms of its edges 4 b, c is given by,

s=.@le)(d+Xd*) (l)

ril1g€ d=(ad++cy2. Tb€ heidt of triangle FOR with
r€€pecttobase c andtbe dimeoce H canbe det€rmincd
as,

n= 
5 

atrd
c

H=fffi e,

Hence, ligbting angte omay readily be fomd as,

, H
q,= oos-'- (3)

a

This mgle is to be deErmined for all poins of itrH€st
shown in Figure 2. Lder on, hmincrus intensity Ia
colresponding to anSfe a is fornd making use of the
luminors distsibrilionclnrc. Hencg ilhmin*ion leryel
f prodrrcedW the floodlights atth point dint€rest is
d€terniDdby,

I
E= +-cos3a Gux) (4)

H'

Table 1 giv€s ligltfuE angle o coneseonding to poin
Ur and the illumination lwels produoed at this point
due to each ofthese group ftoodlighls.

3. THE ILLUIINATION PROVII'ED BY *LL
OX' TEE GNOI'P FLOODLIGETS
Tdal ilhrnitration pr,o'vided at pofut Ur foe to dl d
the group floodlighs mry be determined using
Equation (5).

I  - , -

ro, =I(5/ *tq (5)
aE"

Wberc" n is the total nrmber of grup Aoodlights.
Total illunimtion levds proerced d dif€rcd poitrts
on the foofball field are given on TSle 2. ft can be
men from the tablc that total illumindion lercl at poiut
Ur is calculat€d to be E =249 hDL lvlaximn
illuninaion is fqrnd lo V 372 lux md it occurs u
poinlRr

Trble 1. I -ighting ralues reldcd to tbe illtminiliq of
poirl Ur.

q I q E

A {Il no z6
B n3 3t0 &7
c EN JJo Jtl,tt
D et-6 Jfl J0-rl
E n3 3Ct 8.7
F $.1 f f i L 6
G 8.5 Tfr 476
H 9-6 gts llJ
J 3 cas 16-6
E 3 y35 &6
L 9-46 875 ll_5
u t7.5 Tn 476

Uu -A.'hx

4. CONCLUSTONS
As can be seen from Table 2, minimum total illunina-
tion level fwid€d by the gurp floodlighs is 249 hD(
asd it oaqtrs d poid Ur in Figus 2. In other words,
outer side of the mid-field is the regim having the
minimum illumidion level. On the qth€f hqilt, Irints
Rr, R2 and Rr are thoee having high€r illumin*ion
lerrels. Minimum illunimtion levet required by \DE
$atrdads d€e€nds on the spectafors c4acity of a
foo$all fidd. Here, the illunination tervel of 250 lux is
taken as reference whic.h is proposed for a foofrall field
havfug an sp€ctators qacity of 15000. So, the
illumintion levets calculated at the selected points as a
renrlt of ligil*ing desip of the football field considercd
re formd to be satisfactmy.
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Table 2. Illumination levels prodrced by gFurp flmdliehts at the selected points on the foo{ball field.
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