
Ch.17 Electric Lighting Applications

Residential Occupancies 
Educational Facilities 
Commercial Interiors
Industrial Lighting 

Special Lighting Application Topics
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Introduction 

 Ch.6: light, vision, and visual comfort (lighting 
fundamentals) 

 Ch.15: lamps, luminaires, and controls
 Ch.10: daylighting
 Ch.16: electric lighting design
 Ch.17: electric lighting applications

 special requirements, design approaches, comparative 
economics, energy consideration for the following: 
 Residential occupancies 
 Educational facilities 
 Commercial interiors
 Industrial lighting 
 Special lighting: application topics
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Residential occupancies: lighting 
sources

 Incandescent lamps widely used in US: flattering 
skin color, low first cost, small size, focusability, 
simple and economic dimmability

 Tungsten Halogen lamps
 Incandescent lamps for closets, pantries, other 

frequent switched lighting, home offices
 HID appropriate for exterior lighting
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The Eaton hotel, Hong Kong  (Dec 2007)

4



Atlanta, Courtyard Marriot (Oct, 2008)

Atlanta, Renaissance hotel  (Jul, 2009)
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Chicago, The Westin hotel (Jan, 2009)
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Gervasi villa, Akron, OH (Oct, 2012)
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Design suggestions

 Use general/task lighting approach
(illuminance recommendations: Tables 
17.1, 17.2)

 Luminance ratio (Fig. 17.1)
 Do not avoid ceiling light sources  
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Residential lighting elements
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Selected lighting elements: 
construction details



Residential lighting: control

Entry master: homecoming, extended absence, path-
lighting, night-lighting, garage
Kitchen master: breakfast, dinner, formal and 
informal entertaining, and night (w/ lighting scenes)

 In large residences, remote control of 
lighting becomes more of a necessity 
than convenience in terms of control, 
safety, and status information.
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Educational facilities

 Lighting requirements: commercial (office) vs. 
institutional buildings
 The budget is always tight. maintained by the taxes

 Durable, vandal-proof, maintenance-free, low 
energy consumption, corrective maintenance 
rather than preventive maintenance
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Educational facilities

 Use sources with highest efficacy: daylight  HPS 
fluorescent, metal halide, etc. 

 Long life sources  to reduce maintenance
 high ceiling rooms (gyms, assembly rooms) 

relamping is difficult  long life sources
 Low LLF must be assumed: unknown cleaning of 

lighting fixtures, low maintenance, aging of paints and 
dirt accumulation  reasonable LLF=0.5

 Provision must be made for initial overlighting 
lumen maintenance

 Lighting equipment must be made for minimum 
maintenance: rust-preventive plates, ballast 
replacement without demounting fixtures (e.g. plug-in 
ballast), high quality finish, etc.  
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General classrooms

 Requirements
 An appreciable indirect component and good 

diffusion to minimize the veiling reflections
 Low brightness luminaires with high VCP due to 

viewing direction (head-up position) 
 Daylight is desirable to maximum extent 
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Lenark Mill, Edinburgh (2008 June)17



Special-purpose classrooms

 Shops (bench and machine work, like woodshops)
 Illuminance: 500 lux
 Adjustability of the lighting is particularly important 

because of the frequently specular quality of the visual 
task, such as a metal machining process  

 Music rooms: music scores, which are normally held 
in the vertical position. Both horizontal and vertical 
illuminance considered. 
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Special-purpose classrooms

 Art rooms: constant color daylight is important
 North windows and skylights are highly desirable
 High CRI lamps are required. 
 For the use of models: adjustable accent lights
 For display of artwork: adjustable wall illumination (e.g., 

ceiling track mounted unit)
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Assembly rooms, auditoriums and multi-
purpose rooms

 Varied activities lighting flexibility 
is imperative.

 Possible combinations: incandescent 
(for low coast dimming), fluorescent, 
HID, architectural elements

 Step lighting: should be mounted to 
the side or in risers to illuminate the  
tread

 Stage lighting  theater lighting 
designer Step lighting
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Gymnasium lighting

 Similar to auditoriums (widely varying usages)
 HPS, high CRI MH/L are appropriate for color, life 

and efficacy. 
 During HID startup or restart after an outage, other 

fixtures should be provided with incandescent or 
tungsten–halogen lamps, which provide good color 
for low‐intensity lighting  good for social events.

 Multiple lighting levels should be available by 
switching or dimming.

 All fixtures should be designed for relamping from 
the floor. 
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Lecture hall lighting

 Similar to classrooms
 Adjustable level 

fluorescent lighting is 
necessary for 
demonstrations, video, 
and the like.

 Auxiliary lighting for 
demonstration table 
and chalkboard is 
necessary.

 Controls for lighting 
should be at the 
demonstration table.
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Laboratory lighting

 Difference between laboratory and classrooms
 Fixed tables, many items exhibiting specular reflection, 

vertical surface illumination is important. 

 With low ceilings: use direct fixtures running 
crosswise to the tables

 With high ceilings: indirect lighting is highly 
desirable due to its high degree of diffuseness. 

 Running lights across tables or in aisles are 
preferable to the transverse direction from the 
aspect of reflected glare (Fig. 17.13).
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Library lighting

 General reading rooms: two common solutions
 Solution #1: general lighting over the entire area 

 fluorescent, MH/L (long life, high efficacy, long 
burning hours): long burning hours in the libraries

 Solution #2: low level general lighting + local 
reading lighting on the tables or in carrels 
 Reading lighting should be fluorescent and user-

adjustable
 Reading lighting should be arranged to avoid veiling 

reflections when not user-adjustable.
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Library lighting

 Stack areas: vertical surface illuminance best 
supplied by a special florescent unit (Fig. 
17.14)
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Special areas

 Sewing rooms, textile and art work spaces
 Color rendering!!
 Continuous spectrum sources must be used (incandescent 

lamps, tungsten-halogen lamps, and daylight)

 Food service areas
 well lighted to emphasize cleanliness and food 

attractiveness
 Color rendering of food is particularly important 

 Medical attention spaces: 
 High illuminance and good color rendering for diagnosts 
 Conventional office lighting for records and desk tasks
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Corridors and stairways in all types of buildings
 Require special lighting (Fig. 17.15)
 Corridors only for circulation: 10 fc
 bulletin boards or lockers: Fig. 17.15
 No incandescent lamps: low efficacy, high maintenance, frequent relamping  
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