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PA'ITERNS OF LIGIITING USE I N  A MEDItJII O f  EM-PLAN OFFICTI . 2 

fiy 

A . N .  Levy 

T h i s  is t h e  xhird r e p o r t  in a cont inuing  series  of s t ~ d i c s ' ~ ~  of 

the pattern of  u s e  af artificial l i g h t i n g  in off ice  and school  b u i l d i n g s .  

A time-lapse camera, mounted i n  the c e i l i n g  of  the of f i ce ,  t o o k  a photo- 
graph evc ry  4 minutes on Super  8 mm c a l o u r  film, r e c o r d i n g  t h c  time o f  
day, t h e  instantaneous lighting power load and occupancy w i t h i n  thc 

o f f i c e  space. 'The off ice  was l oca ted  on the f i r s t  floor of a 3-storey 

b u i l d i n g  at NRC, Montreal Road. Data were collected over  a 45 workin2 

day pe r iod  (Monday t o  F r i d a y  i nc lus ive )  between 5 January rand 18 A p r i l  

1978. 

DESCRIPTTON OF OFFICE 

A plan of t h e  o f f i c e ,  w i t h  luminai re  l a y o u t ,  s w i t c h i n g  arrangement, 
camera loca t ion ,  and f i e l d  of view is  given i n  Figure  1. Only t h e  s o u t h  
wall contained windows; t h e s e  covered 11 per c e n t  of  t h i s  wall area. 
Heading, writing, typing and w o r k  of a c l e r i c a l  nature are  thc major 
tasks performed in t h c  of f i ce .  Ilours of at tendance  fo r  the m c l v e  
occupants  were between 0 8 :  15 and 16 :  30. Cleaning work commenced h c t w c c n  

0 7 : 0 0  and 07:20 and was completed before  o f f i c c  personnel arrived i n  t h c  

morning. 

Recessed luminaires, 1220 mm by 610 mm, wi th  prismatic diffusers 
each conta ined  either four or t w o ,  1220 mrn cool w h i t e  f luorcscent lamps. 

The  v a r i a t i o n  in the number o f  lamps per f ixture  is i l l u s t r a t e d  in 

Figure  1 and is t h e  resul t  of an ear l i e r  "de-lamp in^" program. The 

I ~ o r i z o n t a l  i l luminance  a t  d e s k  h e i g h t  varied between 700 to 1 O O O  l u x  at 
a power loading o f  26 w/rn2. 

No day l igh t  d a t a  were collected because of t h e  small contribution 
it made to t h e  effective working area il lumj nance 1 eve1 . 

The average ki lowa t t -hour  cquiva Ecnt load1  constrmed i n  each l~orrr i s 
given i n  Figure 2 and the percentage occupancy i n  Figure 3. 

Sclcctivc switching o f  t h e  lunlineires occlirrccI nn  only 11 d;1ys 01' 

t h o  4 5  moni to red ;  with one exception, this tooh  place h c f o ~ c  0 8 :  00 h .  



'She clcaning staff were t l ~ c r e f a r e  t h e  only  personnel tu u t i l  i z c  
separately thc two switching circuj ts avai lable .  Conscq~lent ly  t h c  
pa t t e rn  of hours o f  u s e  f o r  t h e  t w o  switching zones are  almost identical 

a n d  fo'ollow t h e  p a t t e r n  obtained f o r  t h e  equivalent kilowatt-hour p r o f i l e  
illustrated in Figurc 2 ,  since a f i x e d  load, equal to t h e  to ra l  l i g h t i n g  
power load,  was switched on on nearly a l l  occasions. 

L i g h t i n g  energy consumed betwcen 08:00 h and 17:00 11 accounted for 
85  per cent of the  t o t a l  d n i l y  average consumption; 4 pcr  ccrlt of thc  
cncrgy  was used  before 0 8 :  00 a n d  t h e  remaining 9 p e r  cen t  a f t e r  17:1)0 h .  

On two  occasions, the E i g h t s  were i n a d v e r t e n t l y  Lcft on u n t i l  m i d r l i g l r t .  

Ncrarly a11 o f  the 6 per c e n t  u s e  before 08:00 h can bc a t t r i b u t e d  to 

c l e a n i n g  a c t i v i t i e s .  Since  t h e  occupancy d a t a  (Figurc 3 ) ,  i n d i c a t e  t h c  

nhscncc of o f f i c e  personnel  a f t e r  17:00 h, the 9 p c r  c e n t  cncrgy u s c  
d u r i n g  t h i s  t i m e  per iod  can b e  a t t r i b u t e d  to security personnel  and 

simply wasted energy consumption during unoccupied hour s .  

DISCUSSION OF RESULTS 

As w i t h  previous s t u d i e s  no complaints were forthcoming from t h e  

occupants of  the of f i ce  space r ega rd ing  the opera t ion  and use of the 
camera. The occupancy and l i g h t i n g  encrgy consumption p n t t c r n  is very  
sirnilar to t h a t  of t h e  previous open-plan o f f  ice s t t rd ied .  I n  b o t h  
o f f  iccs ,  between 09: 00 and 16: 00 [ t he  core-hours) , the f u l l  1 i g h t i n g  
load w n s  used a l l  the t i m e ,  independent of the number of persons 

occtxpyi ng t h e  space. Occupancy data demonstrate t h a t ,  f o r  t h e  present: 

of f i ce ,  a t  least one person  was i n  thc o f f i c c  during t h c  core- l~oc~rs  
wlrich inc lur le s  the mid-ilny lunch period. Very I i t t l c  use was ninJc o f  

t hc  twn sepnrritr! swi tch ing  zoncs; some occupants informal l y i n t c r v i  c \ ~ c r l  

r l i d  n o t  even know o f  the i r  existcncc. 

CONC LUS IONS 

The patrern o f  l i g h t i n g  use far the two open-plan offices studied 
t o  d a t e  ( t h e  presen t  s t u d y  and R e f .  1) are ve ry  s i m i l a r .  L i g h t i n g  ur;c 

p r o f i l e s  arc independent of t h e  number o f  s w i t c h i n g  zoncs, d a y l i g h t  

penetra t ion and i n d i v i d u a l  occupant h a b i t s .  One hundred percent 

lighting Ioad use occurs hetween thc core-hours 09:00 and 16:00.  

In the present  off ice  the space was occupied by at least  one person  

o n  cacll day du r ing  t h e  core hours ,  b u t  never after 17:00 h and rarely 

hcforc 1)8;0fl h. Ei~hty-fivc per c e n t  o f  the t o t a l  d n i l y  nvcrngc 1 i g f i t  irrc 
c n c r x y  ~ s c  was cons~~mct l  bctwecn OS:(IO h :lncl 17:00 11, h per ~ - c 1 1 t  I ) c l r o r - c -  

0 X : I I O  1 1  a n d  9 per ccnt  n f t o r  1 J : O O  h. Vcry  l i t t I o  usc was rn;ldC of thc 

two-zone switching f : ~ c i l i t y ;  only tllc clcaning s taff  make usc o f  this 
f a c i l i t y .  

Any economic conservation measures must be  addressed to the corc- 
liours 0 9 : 0 0  h to 16:00 h since this i s  when most of t h c  energy i s  
consu~ned. Very l i t t l e  day1 i g h t  p e n e t r a t i o n  occurs and i t  is  tllercforc 
u n l i k c l y  t h a t  photo-electrfc c o n t r o l s  w i l l  Ibc o f  any b e n e f i t .  GI-cater 



i n d i v i d u a l  con t ro l  of  lighting use would seem t o  offer t he  most promising 
enerEy saving p o t e n t i a l .  This cou ld  be achieved through a numbcr of 
control devices c u r r e n t l y  being  developed at DBR. ' A l l  Thc devices 

attempt to make it economically feas ib le  f o r  the occupants of open-plan 
off ices to remotely c o n t r o l  their immediate individual  l i g h t i n g  zone. 
Orvices include a simple ceiling-mounted pull cord switch, u l t r a s o n i c  

and i n f r a - r e d  wireless c on t ro l ,  wireless f i b r c  op t i c  s w i t c h  c o n t r o l ,  and 

occupancy detectors.  It would h e  most informative t o  r e t r o f i t  this 
o f f i c e  w i t h  one or more of  these  s w i t c h i n g  con t ro l s  and monitor any 

change i n  t h e  level  and paytern o f  consumption. I f  a f t e r  such a 

re tmfi t  no reduction in energy consumption was achieved, indicating 
t h a t  provision for more frequent switching  i s  unnecessary and 

csonomical Iy undes i rable ,  it would h e  advisable to consider changing  the 
f luoresccn t l u m i n a i r e s  to H I D  lamps (metal h a l i d e  or h igh  prcssurc 

sodium) and takc advantage of t h e i r  higher lamp efficacies an3 longer 
lamp l i f e .  
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