
Internal	
  heat	
  gains1	
  
	
  
Internal	
  heat	
  gain	
  is	
  the	
  sensible	
  and	
  latent	
  heat	
  emitted	
  within	
  an	
  internal	
  space	
  
from	
  any	
  source	
  that	
  is	
  to	
  be	
  removed	
  by	
  air	
  conditioning	
  or	
  ventilation,	
  and/or	
  
results	
  in	
  an	
  increase	
  in	
  the	
  temperature	
  and	
  humidity	
  within	
  the	
  space.	
  
	
  
Benchmark	
  values	
  for	
  internal	
  heat	
  gains	
  are	
  based	
  on	
  either	
  surveys	
  of	
  
measured	
  internal	
  heat	
  gains	
  from	
  a	
  number	
  of	
  buildings	
  of	
  particular	
  types	
  and	
  
usage,	
  or	
  empirical	
  values	
  found	
  appropriate	
  from	
  experience,	
  survey	
  and	
  
considered	
  good	
  practice	
  in	
  the	
  industry.	
  
	
  
Following	
  sources	
  are	
  concerned	
  in	
  most	
  cases:	
  

• Occupants	
  
• Lighting	
  
• Office	
  equipment	
  and	
  computers	
  

	
  
1.	
  Occupants	
  
	
  
All	
  active	
  animal	
  bodies	
  including	
  humans	
  lose	
  heat	
  to	
  their	
  surroundings	
  due	
  to	
  
their	
  metabolic	
  activity,	
  which	
  is	
  related	
  to	
  the	
  activity	
  to	
  subject	
  is	
  performing	
  
(i.e.	
  sedentary,	
  sleeping,	
  dancing	
  etc…).	
  The	
  heat	
  can	
  be	
  released	
  as	
  sensible	
  or	
  
latent	
  heat.	
  The	
  sensible	
  heat	
  release	
  is	
  due	
  to	
  the	
  higher	
  temperature	
  the	
  
surface	
  of	
  the	
  skin	
  can	
  have	
  in	
  respect	
  to	
  the	
  surrounding	
  environment,	
  while	
  the	
  
latent	
  heat	
  is	
  released	
  by	
  means	
  of	
  respiration	
  and	
  sweating.	
  	
  
Table	
  6.3	
  provides	
  representative	
  heat	
  emissions	
  from	
  an	
  average	
  adult	
  male	
  in	
  
different	
  states	
  of	
  activity.	
  The	
  figures	
  for	
  a	
  mixture	
  of	
  males	
  and	
  females	
  assume	
  
typical	
  percentages	
  of	
  men,	
  women	
  and	
  children	
  for	
  the	
  stated	
  building	
  type.

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  Refer	
  to	
  CIBSE	
  Guide	
  A	
  Chapter	
  6	
  ‘Internal	
  heat	
  gains’	
  for	
  more	
  detailed	
  
information.	
  



Table	
  6.2	
  provides	
  benchmark	
  allowances	
  for	
  internal	
  heat	
  gains	
  in	
  typical	
  
buildings	
  

Steps	
  to	
  calculate	
  the	
  internal	
  heat	
  gain	
  (W/m2)	
  due	
  to	
  occupants	
  
• Record	
  the	
  density	
  of	
  occupants	
  (people/m2)	
  and	
  the	
  activities	
  they	
  are	
  

doing	
  for	
  each	
  hour.	
  
• Work	
  out	
  the	
  heat	
  gain	
  based	
  on	
  Table	
  6.3.	
  

	
  



	
  
	
  
2.	
  Lighting	
  
	
  
All	
  the	
  electrical	
  energy	
  used	
  by	
  a	
  lamp	
  is	
  ultimately	
  released	
  as	
  heat.	
  The	
  energy	
  
is	
  emitted	
  by	
  means	
  of	
  conduction,	
  convection	
  or	
  radiation.	
  When	
  the	
  light	
  is	
  
switched	
  on	
  the	
  luminaire	
  itself	
  absorbs	
  some	
  of	
  the	
  heat	
  emitted	
  by	
  the	
  lamp.	
  
Some	
  of	
  this	
  heat	
  may	
  then	
  be	
  transmitted	
  to	
  the	
  building	
  structure,	
  depending	
  
on	
  the	
  manner	
  in	
  which	
  the	
  luminaire	
  is	
  mounted.	
  The	
  radiation	
  energy	
  emitted	
  
from	
  a	
  lamp	
  will	
  result	
  in	
  a	
  heat	
  gain	
  to	
  the	
  space	
  only	
  after	
  it	
  has	
  been	
  absorbed	
  
by	
  the	
  room	
  surfaces.	
  This	
  storage	
  effect	
  results	
  in	
  a	
  time	
  lag	
  before	
  the	
  heat	
  
appears	
  as	
  a	
  part	
  of	
  the	
  cooling	
  load.	
  
	
  
In	
  determining	
  the	
  internal	
  heat	
  gain	
  due	
  to	
  artificial	
  lighting	
  the	
  following	
  must	
  
be	
  known:	
  

• Total	
  electrical	
  input	
  power	
  
• Fraction	
  of	
  heat	
  emitted	
  which	
  enters	
  the	
  space	
  
• Radiant,	
  convective	
  and	
  conductive	
  ratio	
  of	
  the	
  heat	
  emitted	
  by	
  the	
  

lighting	
  system	
  
	
  
All	
  figures	
  quoted	
  in	
  the	
  following	
  section	
  are	
  typical.	
  Manufacturers’	
  data	
  should	
  
be	
  used	
  where	
  possible.	
  
	
  
2.1	
  Total	
  electrical	
  power	
  input	
  
	
  
Where	
  the	
  actual	
  installed	
  power	
  is	
  not	
  known	
  reference	
  should	
  be	
  made	
  to	
  
Table	
  6.4,	
  which	
  provides	
  target	
  installed	
  power	
  densities	
  for	
  various	
  task	
  
illuminances.	
  
	
  	
  	
  



2.2	
  Fraction	
  of	
  emitted	
  heat	
  entering	
  the	
  space	
  
	
  
The	
  proportion	
  of	
  heat	
  entering	
  the	
  space	
  depends	
  upon	
  the	
  type	
  and	
  location	
  of	
  
the	
  light	
  fittings.	
  
	
  
Where	
  the	
  luminaire	
  is	
  suspended	
  from	
  the	
  ceiling	
  or	
  wall-­‐mounted	
  or	
  where	
  
uplighters	
  or	
  desk	
  lamps	
  are	
  used,	
  all	
  the	
  heat	
  input	
  will	
  appear	
  as	
  an	
  internal	
  
heat	
  gain.	
  
	
  
Where	
  recessed	
  or	
  surface-­‐mounted	
  luminaires	
  are	
  installed	
  below	
  a	
  false	
  
ceiling,	
  some	
  of	
  the	
  total	
  input	
  power	
  will	
  result	
  in	
  a	
  heat	
  gain	
  to	
  the	
  ceiling	
  void.	
  
Obtained	
  the	
  data	
  from	
  the	
  manufacturer.	
  In	
  the	
  absence	
  of	
  manufacturer’s	
  data,	
  
refer	
  to	
  Table	
  6.5	
  which	
  data	
  are	
  based	
  on	
  laboratory	
  measurements.	
  
	
  
For	
  air	
  handling	
  luminaires,	
  up	
  to	
  80%	
  of	
  the	
  total	
  input	
  power	
  can	
  be	
  removed	
  
by	
  the	
  air	
  stream,	
  leaving	
  only	
  20%	
  to	
  enter	
  the	
  space	
  as	
  heat	
  gain.	
  
	
  
	
  
	
  

2.3	
  Radiant,	
  convective	
  and	
  conductive	
  components	
  
	
  
Little	
  information	
  exists	
  on	
  the	
  proportions	
  of	
  radiant,	
  convective	
  and	
  conducted	
  
heat	
  gain	
  from	
  lighting.	
  Table	
  6.6	
  provides	
  approximate	
  data	
  for	
  different	
  lamp	
  
types.	
  



3.	
  Office	
  equipment	
  and	
  computers	
  
	
  
Personal	
  computers	
  and	
  associated	
  office	
  equipment	
  result	
  in	
  heat	
  gains	
  to	
  the	
  
room	
  equal	
  to	
  the	
  total	
  power	
  input.	
  
The	
  internal	
  heat	
  gains	
  can	
  be	
  estimated	
  from	
  basic	
  data	
  but	
  care	
  must	
  be	
  taken	
  
to	
  allow	
  for	
  diversity	
  of	
  use,	
  idle	
  operation	
  and	
  the	
  effects	
  of	
  energy	
  saving	
  
features	
  of	
  the	
  equipment.	
  
	
  
Table	
  6.7	
  and	
  6.8	
  show	
  the	
  results	
  as	
  typical	
  heat	
  gains	
  from	
  PCs	
  and	
  monitors	
  in	
  
the	
  continuous	
  and	
  energy	
  saver	
  modes.	
  



The	
  actual	
  peak	
  internal	
  heat	
  gain	
  for	
  all	
  office	
  equipment	
  in	
  a	
  single	
  common	
  
area	
  is	
  less	
  than	
  the	
  sum	
  of	
  the	
  individual	
  continuous	
  gains	
  due	
  to	
  diversity	
  of	
  
use.	
  Diversity	
  is	
  the	
  factor	
  that	
  accounts	
  for	
  a	
  percentage	
  of	
  equipment	
  being	
  idle	
  
or	
  turned	
  off.	
  It	
  varies	
  between	
  37	
  and	
  78%.	
  
	
  
	
  
Source	
  of	
  information	
  for	
  typical	
  internal	
  gains	
  values,	
  and	
  their	
  schedules	
  
during	
  the	
  day,	
  for	
  reference	
  buildings	
  (domestic	
  and	
  non-­‐domestic)	
  and	
  
constructions	
  are	
  given,	
  for	
  the	
  UK	
  context,	
  by	
  the	
  	
  BRE	
  (Building	
  Research	
  
Established)	
  in	
  the	
  National	
  Calculation	
  Methodology	
  
(http://www.ncm.bre.co.uk).	
  In	
  particular	
  all	
  schedules,	
  constructions	
  and	
  
materials	
  can	
  be	
  found	
  at	
  http://www.ncm.bre.co.uk/download.jsp	
  (Optional	
  
Downloads	
  >>	
  Database).	
  	
  	
  
	
  
	
  


