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: 1995 e
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US. 223898
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Indicatars
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=. Solid State L_ng_htmg
ﬁCurrent lighting technology is over 120 years old \\
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\\ the most efficient light source ever created /
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A-lamp: Common incandescent “light bulb” used
throughout most homes in North America. An

A-lamp can have a clear glass bulb or a white coat-
ing or an etched frost on the inside of the glass bulb.

accent lighting: A technique that emphasizes a
particular object or draws attention to a
particular area. Accent lighting usually utilizes
the tight beam control of PAR-lamps and MR-
lamps. Also called highlighting.

accent luminaire: A type of luminaire that
includes ceiling-mounted track and directional
luminaires and recessed accent luminaires.
Accent luminaires provide directional lighting to
accent an object or an area within a space.

adjustable head: An adjustable luminaire that is
surface-mounted, or that inserts into a linear
track and provides directional lighting,

ambient lighting: Lighting that is designed to
provide a substantially uniform light level
throughout an area, exclusive of any provision
for special local requirements.

annual energy savings: A term used in the
Economics chapter to refer to the difference per
year in kWh between the energy used for
lighting Design 1 and Design 2.

annual energy use: A term used in the
Economics chapter to refer to the energy used
per year in kWh by a lighting system.

annual lamp replacement costs: A term used in
the Economics chapter to refer to the cost per
year of replacement lamps, excluding labor.

annual operating cost savings: A term used in
the Economics chapter to refer to the difference
between the annual operating cost of Design 1
and that of Design 2.

annual operating cost: A term used in the
Economics chapter to refer to the cost per year of
electricity and replacement lamps.

aperture: An opening, usually in a recessed
luminaire, through which light enters a space.

architectural luminaire: A luminaire that is
integrated into the structure of the room.
Architectural luminaires are mounted
horizontally on a wall or ceiling with a shield to
hide the lamp(s) from view. See also cove, soffit,
and valance luminaires,

average rated lamp life: The average rated life of a
lamp is the number of hours when 50 percent of a
large group of lamps have failed. For fluorescent
lamps, the operating conditions include operation at
nominal line voltage at 3 hours per start. For high-
intensity discharge lamps, the lamps are operated
at 10 hours per start. The average rated life of an
electric lamp is a median value of life expectancy.
Any individual lamp, or group of lamps, may
vary from the published average rated life.

baffle: A single opaque or translucent element
that shields a light source from direct view at
certain angles or that absorbs unwanted light.

ballast: A device that is used with a fluorescent
or high-intensity discharge lamp to provide the
necessary circuit conditions (voltage, current,
and wave form) for starting and operating the
lamp.

beam spread: The width of a light beam,
expressed in degrees. The beam of light from a
reflector-type lamp (PAR, R, ER, or MR) can be
thought of as a cone. The beam spread is the
angular width of the cone. The edge of the beam
is defined as “50 percent of center beam intensity
(candlepower)” or 10 percent of center beam
intensity,” depending upon the lamp type.

bi-pin base: A base with two pins that is used for
some tungsten-halogen reflector lamps, low-voltage
tungsten-halogen lamps, and fluorescent lamps.

bollard: A low, pole-mounted luminaire, usually
for outdoor use. Bollards commonly are used to
light pathways.

brighiness: Subjective impression of light
reaching the eye. Subjective brightness does not
correlate exactly with luminance, which is
measured with an instrument.

bulb: The outer envelope of a light source,
usually quartz glass or other varieties of glass.

candle lamp: A decorative incandescent lamp

with a bulb shaped like a flame. The lamp
designation is usually "F” or “C.”

candlepower: See luminous intensity.

cans: Square or round recessed downlight
luminaires. These are also called “high-hats.”
Also, a surface-mounted luminaire, usually a
downlight, that has a cylindrical shape.

capsule compact fluorescent lamp: A screwbase
compact flucrescent lamp product whose lamp(s)
is covered by a diffusing glass or acrylic lens.
Capsule compact fluorescent lamps commonly
are available in three shapes: globe, bullet, or jar.

ceiling-mounted luminaire: See surface-
mounted luminaire.

center beam candlepower (CBCP): The
luminous intensity (in candelas) of a reflector
lamp measured at the center of its beam.

central controls: Light’mg controls systems that
control many luminaires from one or two locations.

chandelier: A decorative, often branched,
luminaire suspended from the ceiling.

circline lamp: A fluorescent lamp bent in a circle
so that the ends meet at the socket.

color: The color appearance of a lamp, and how
the lamp makes other colors appear. See
correlated color temperature and color
rendering index.

color rendering index (CRI): A technique for
describing the effect of a light source on the
color appearance of objects being illuminated,
with a CRI of 100 representing the reference
condition (and thus the maximum CRI possible).
In general, a lower CRI indicates that some




colors may appear unnatural when illuminated
by the lamp. CRIs of two or more lamps should
only be compared if the lamps have the same
correlated color temperature. See also correlated
color temperature.

color temperature: See correlated color
temperature.

commodity-grade luminaire: A commonly
available luminaire that is constructed of less-
expensive materials, with lower-quality
construction standards. It is usually lower in
price than a specification-grade luminaire.
Commodity-grade luminaires commmonly are
used in homes and are available at discount
stores and some electrical suppliers.

common incandescent lamp: See A-lamp.

compact fluorescent lamp: A small fluorescent
lamp, usually with one or more bends in the tube.

contrast: The relative brightness (luminance) of
an object against its immediate background.

control: A mechanism to turn lamps on and off,
or dim lamps. Controls include switches,
dimmers, timing devices, motion detectors,
pholasensors, and central control systems.

cornice luminaire: See soffit luminaire.

correlated color temperature (CCT): Describes
the color appearance of the light that is
produced, in terms of its warmth or coolness.
The CCT relates the color appearance of the
lamp to the color appearance of a reference
source when the reference source is heated to a
particular temperature, measured on the Kelvin
(K) temperature scale. A low color temperature
(3000 K and lower) describes a warm source,
such as a typical incandescent lamp and a warm
fluorescent lamp. A high color temperature
(4000 K and higher) describes a cool source, such
as a cool white fluorescent lamp.

cove luminaire: An architectural luminaire that
directs light from sources that are mounted in a
cove to the ceiling or upper wall. A coveisa
ledge or shelf on the wall, or a recess in the wall.

current: A flow of electric charge, measured in
amperes or amps.

daylight: Light produced by solar radiation.
Daylight includes direct sunlight, sunlight
scattered by the atmosphere, and sunlight
reflected from clouds or other surfaces.

Design 1: A term used in the Economics chapter to
refer to an existing lighting system, a common-
practice lighting system, or any other lighting
design that serves as a point of reference for
comparison to another lighting design, Design 2.

Design 2: A term used in the Economics chapter
to refer to a new lighting system that is being
compared to Design 1.

diffuse lighting: Lighting provided on the work
plane or on an object that does not come from any
particular direction. Diffuse lighting produces
less-distinct shadows than directional lighting.

diffuser: A device to redirect or scatter the light
from a source, primarily by the process of
diffuse transmission.

dimmer: A device used to control the intensity
of light emitted by a luminaire by controlling the
voltage or current available to it.

dimming power reduction factor: See power
reduction factor.

direct glare: Glare resulting from very bright
sources of light in the field of view. It usually is
associated with bright light from luminaires and
windows. A direct glare source may also affect
performance by reducing the apparent contrast
of objects in the field of view, especially those
near the source of light.

directional lighting: The lighting produced by
luminaires that distribute all, or nearly all, of the
light in one direction.

directional luminaire: A luminaire that
provides directional lighting, including
downlights, accent luminaires, and the like.

distribution: See light distribution.

downlight: A directional luminaire that directs
light downward.

efficacy (of a light source): The total light output
of a light source divided by the total power
input. Efficacy is expressed in lumens per watt.

efficiency (of a luminaire): The ratio of luminous
flux (lumens) emitted by a luminaire to that
emitted by the lamp or lamps used therein.
Luminous efficiency is a dimensionless measure,
expressing the percentage of initial lamp lumens
that ultimately are emitted by the luminaire.

electromagnetic interference (EMI): The
impairment of a wanted electromagnetic signal
by an electromagnetic disturbance.

electronic ballast: A ballast that uses electronic
circuitry to provide the voltage and current that
are needed to start the lamp(s) and to maintain
its operation. Electronic ballasts weigh less than
magnetic ballasts and operate more quietly.
Electronic ballasts operate lamps at a higher
frequency than magnetic ballasts (20,000 to 60,000
hertz compared to 60 hertz), which eliminates
flicker and increases efficacy. See also ballast.

ellipsoidal reflector lamp (ER-lamp): An
incandescent lamp with an internal reflector that
has a focal point a few inches in front of the
lamp face. ER-lamps are used in grooved-baffle
recessed downlights or track heads to reduce the
amount of light absorbed by the baffle trim.

energy: The product of power (watts) and time
(hours). Energy used for lighting can be saved
either by reducing the amount of power required
or by reducing the amount of time lighting is used.

ER-lamp: An ellipsoidal reflector lamp.

exterior lighting: Lighting for the outside of a
building, including decorative and functional
lighting.




“eyeball” luminaire: A recessed luminaire with
a partially recessed sphere that can be rotated to
provide adjustable, directional lighting.

facade lighting: Floodlighting the exterior of a
structure for security or for illuminating
architectural features.

filament: A fine wire heated electrically to
incandescence in an electric lamp.

fitting: See luminaire,
fixture: See luminaire.

flood lamp: A lamp that produces a relatively
wide beam of light.

fluorescence: The ability of some materials, such
as phosphors, to convert ultraviolet energy into
visible light.

fluorescent lamp: A lamp containing mercury
under low pressure, relative to high-intensity
discharge lamps. The mercury is ionized by an
electric are, producing ultraviolet energy which,
in turn, excites phosphors coating the inside of
the lamp to fluoresce.

footcandle: Imperial unit of illuminance equal to
one lumen per square foot. One footcandle
equals 10.76 lux.

footlambert: Imperial unit of luminance equal to
1/m candelas per square foot. One footlambert
equals 3.426 candelas/ m’ (nits).

four-way switch: One of three switches that
controls the same luminaire or group of luminaires.
The luminaire(s) may be turned on or off from
any of the three switches, It is called a four-way
switch because it contains four contact points:
the luminaire and the three switches.

G-lamp: A globe-shaped incandescent lamp,
usually having a spherical bulb.

general lighting: See ambient lighting.

glare: The loss of visibility and/or the sensation
of discomfort associated with bright light within
the field of view. See also direct glare and
reflected glare.

globe: A spherical transparent or diffusing
enclosure that is intended to protect a lamp, to
diffuse its light, or to change the color of the light.

globe lamp: An incandescent lamp with a globe-
shaped bulb or a compact fluorescent lamp with
a globe-shaped diffusing cover. See also capsule

compact fluorescent lamp.

globe luminaire: A luminaire with a spherical
diffuser, typically used for ambient lighting,

grazing light: Directional, usually downward,
light that emphasizes the texture of surfaces by
creating contrast between highlights on raised
portions and shadows beyond them. Heavily
textured surfaces, such as stucco, are
complemented by grazing light.

halogen incandescent lamp: An incandescent
lamp whose filament is encapsulated; the
capsule contains a halogen gas that reacts with

tungsten evaporated from the filament to
redeposit it on the filament. Halogen
incandescent lamps have higher efficacies than
common incandescent lamps. They are
sometimes referred to as quartz lamps because
the capsule is made from quartz glass.

halophosphates: The class of phosphors that
commonly are used in fluorescent lamps.
Halophosphates are limited in their ability to
provide a high color rendering index without
sacrificing light output. See also rare-earth
phosphors.

HID lamps: High-intensity discharge lamps.

“high-hat” luminaire: A square or round
recessed downlight luminaire. Also called a “can.”

high-intensity discharge (HID) lamps: A group
of electric discharge lamps operating at relatively
high pressures (compared to fluorescent lamps).
This group includes the lamp types known as
mercury vapor, metal halide, and high-pressure
sodium.

highlighting: See accent lighting,.

high-pressure sodium lamp: HID light source in
which radiation from sodium vapor under high
pressure produces visible light. High-pressure
sodium lamps are orangish in color appearance,
take a few minutes to achieve full light output on
lamp startup, and require several minutes to restart
if power to the lamp is interrupted, even briefly.

“Hollywood” lights: A luminaire that uses a strip
of multiple globe lamps mounted on one or more
sides of a mirror. They are common in bathrooms.

“hot spot”: An area of higher illumination than
that on the immediate surrounding area, often
resulting from a lamp being placed close to a
surface. Hot spots also can occur due to
improper optical design of a luminaire.

human factors: The study of the interaction of
people and lighting.

illuminance: The density of luminous flux
incident on a surface. llluminance is the luminous
flux divided by the area of the surface when the
surface is uniformly illuminated. Illuminance is
calculated as the amount of lumens per unit area.
Two common units used to measure illuminance
are footcandles (lumens/square feet) and lux
(lumens/square meter). For conversion purposes,
1 footcandle is equal to 10.76 lux. The IESNA
recommends illuminance levels for a variety of
lighting applications in which visual performance
(for example, speed and accuracy) is important.
These recommendations are a function of the
visual task being performed, the adaptation level
of the observer, and the age of the observer.

incandescent lamp: A lamp producing visible
radiant energy by electrical resistance heating of
a filament.

incentive: A reimbursement of a portion of the cost
of a product. Incentives commonly are offered by
electric utilities and manufacturers on some energy-
saving lighting products. Also known as rebates.




incremental cost: The difference between the
cost of two items that perform similar functions.

indirect lighting: Light arriving at a point or
surface after reflection from one or more
surfaces (usually walls and / or ceilings) that are
not part of the luminaire.

infrared-reflecting lamp (IR-lamp): A halogen
lamp with an infrared-reflecting coating on the
capsule that surrounds the filament. The coating
redirects infrared energy onto the filament, which
increases the temperature of the filament without
additional input power, thereby increasing efficacy.

initial cost: The original cost of equipment, lamps,
and installation, exclusive of operating costs such
as energy, maintenance, and lamp replacement.

input power: The active power that is used by a
lamp or lamp/ballast combination, measured in
watts.

intensity: See luminous intensity.

interval timer: A lighting control that
automatically switches the luminaire off after a
selected time interval. An interval timer can be
either electronic or mechanical.

IR-lamp: See infrared-reflecting lamp.

IR PAR-lamp: An infrared-reflecting PAR-lamp.
See infrared-reflecting lamp.

kelvin (K): The standard unit of temperature
that is used in the Systéme Internationale
d'Unités (SI) system of measurements. The
Kelvin temperature scale is used to describe the
correlated color temperature of a light source.

kilowatt (kW): One thousand watts. See also
watt and watt-hour.

kilowatt-hour (kWh): Measure of electrical energy
consumed; 1 kilowatt-hour is equal to 1000 watts
used for 1 hour. See also watt and watt-hour.

lamp: A manufactured light source. For electric
lamps, it includes the bulb, the base, and the
internal structure that produces light, either a
filament or an arc tube. Lamps are often referred
to as light bulbs, The term lamp also is
commonly used to refer to plug-in luminaires
(see desk, floor, and table lamps).

lamp life multiplier: A factor used in the
economic analyses in this book to adjust the
average rated lamp life to reflect the effects of
hours per start and dimming of lamps.

lamp life: See average rated lamp life and
service life of a lamp.

LED: See light-emitting diode.

lens: A glass or plastic element used in luminaires
to refract, that is, to control, the distribution of
light. Lenses can be flat and fitted into the aperture,
or cup-shaped or spherical to fit over a lamp.

light: Radiant energy that is capable of
producing a visual sensation. The visible portion
of the electromagnetic spectrum extends from
about 380 to 770 nanometers.

light distribution: The pattern of light that is
produced by a lamp or a luminaire, or the
patterns of light created in a room.

light-emitting diode (LED): A semiconductor
diode that radiates in the visible region of the
spectrum, LEDs are used as indicator lamps on
some lighting controls, and are used in some
emergency exit signs.

light output: Luminous flux, measured in lumens.
The light output rating of a lamp is a measure of
its total integrated light output. See also lumen.

light source: The object that produces the light. For
electric lighting, a lamp; for daylighting, the sun.

lighting design: The planned application of
lighting systems to an indoor or outdoor space.

lighting system: The set of equipment that is used
to produce light, including a luminaire and control.

lighting technique: A way to light a space to
achieve a desired effect.

linear fluorescent lamp: Any of the family of
straight tubular fluorescent lamps. Lamps are
available in 6-inch to 8-foot lengths, with the
most-common length being 4 feet.

louver: A series of baffles or reflectors that is
used to shield a light source from view at certain
angles, absorb unwanted light, or reflect light.

low-voltage lamp: A lamp that nominally operates
at 6, 12, or 24 volts. A transformer must be used to
convert the 120-volt line voltage to the lower voltage.

lumen: The unit of luminous flux. The lumen is
the time rate of flow of light.

lumens per watt (LPW): See efficacy.

luminaire: A complete lighting unit consisting
of alamp or lamps, together with the parts
designed to distribute the light, to position and
protect the lamps, and to connect the lamps to
the power supply. Also referred to as a light
fixture, fitting, or unit.

luminance: (footlamberts, candelas/m? or nits)
The luminous intensity of a surface of a given
projected area. Luminance is closely related to
the brightness of an object. One candela/m?*=1
nit = 0.2919 footlamberts.

luminance ratio: See brightness ratio.

luminous ceiling: A dropped ceiling containing
lamps above translucent panels. Luminous
ceilings provide bright, diffuse lighting.

luminous flux: The time rate of flow of light,
measured in lumens.

luminous intensity: Total luminous flux within
a given solid angle, in units of candelas, or
lumens [ steradian.

luminous intensity distribution data: Curve,
generally plotted on polar or rectilinear
coordinates, which represents variation in
laminous intensity (in candelas) from a bare
lamp or from a luminaire. Distribution data can
also be presented in tabular format.




Iux: Standard international unit of illuminance
equal to 1 lumen per square meter. One lux
equals 0.0929 footcandles.

magnetic ballast: A ballast that uses a magnetic
core and coil to provide the voltage and current
that are needed to start the lamp(s) and to
maintain its operation. Magnetic ballasts are
heavier than electronic ballasts. See also ballast.

matte surface: A surface from which the
reflection is predominantly diffuse.

mercury vapor lamp: HID light source in which
radiation from mercury vapor produces visible
light.

metal halide lamp: HID light source in which
radiation from a mixture of metallic vapor and
additives of halides (e.g., sodium, thallium,
indium) produces visible light.

modular compact fluorescent lamp: In this
book, the replaceable lamp in a two-piece
compact fluorescent lamp product. It is a single-
ended fluorescent lamp with a two- or four-pin
base. When used with a modular compact
fluorescent lamp ballast, the combination can
replace an incandescent lamp.

modular compact fluorescent lamp ballast: In
this book, the ballast in a two-piece compact
fluorescent lamp product. It has a medium
screwbase with a socket for the modular
compact fluorescent lamp. The ballast and lamp
connect together using a socket-and-base design
that ensures compatibility of lamps and ballasts.

motion detector: Also called an occupancy
sensor, a device that detects the movement of
people, animals, and objects using a passive
infrared and / or ultrasonic sensor. Motion
detectors are used to control other devices, such
as alarm systems and luminaires, so that these
devices are activated when motion is detected.
Some motion detectors offer manual on and /or
manual off override capabilities. See also passive
infrared and ultrasonic.

motion detector factor: A factor that is used in the
economic analyses of this book to adjust the hours
of lighting use to account for a motion detector

that turns off lamps when no motion is detected.

mounting height: The distance from the floor to the
lamp center of the luminaire or to the plane of the
ceiling for recessed equipment. Motion detectors
also have a recommended mounting height.

MR-lamp: A multi-faceted reflector lamp.

multi-faceted reflector lamp (MR-lamp): A low-
voltage halogen reflector lamp that is used in
lighting applications where precise beam control
is required, such as accent lighting. Some MR-
lamps, such as projection lamps, are designed
for line-voltage operation.

multiple-level switching: A switching
technique wherein the individual lamps, or
groups of lamps, in a luminaire are switched
independently to achieve multiple light outputs.
For example, an architectural luminaire that

contains two rows of lamps may have each row
controlled by a separate switch, so that the two rows
of lamps may be turned on and off independently.

occupancy sensor: See motion detector.
operating cost: See annual operating cost.
PAR-lamp: A parabolic aluminized reflector lamp.

parabolic aluminized reflector lamp (PAR-lamp):
An incandescent or tungsten-halogen incandescent
lamp with a hard glass bulb and an interior
reflecting surface, a precisely placed filament,
and a lens to control beam spread. The lens is
hermetically sealed to the reflector. Metal halide
PAR-lamps are also now available.

patabolic reflector: A reflector with a parabolic
shape that usually is used to concentrate the light
in the direction parallel to the axis of the reflector.
The location of the light source relative to the
reflector is crucial to the design of the reflector.

passive infrared (type of motion detector):
Passive infrared motion detectors sense the motion
of infrared energy (heat) within a space. A detector
is located behind an infrared-transmitting lens,
which is usually vertically segmented with
multiple smaller lenses etched within each
segment. This lens design results in horizontal
and vertical “fan” pattern detection zones. When
a passive infrared sensor detects motion from
one zone to another, it activates whatever device
it controls (usually an alarm system or one or
more luminaires). See also motion detector.

pendant luminaire: See suspended luminaire,

phosphors: Chemical compounds that are used
to coat the inside of fluorescent and some HID
lamps. See also fluorescence.

photosensor: A device that converts light to
electrical current. Based on the amount of
incident light, a photosensor can switch a lamp
on or off or regulate a lamp’s light output to
maintain a preset light level.

plenum: The space between the ceiling and the
floor or roof above.

point source: A source of radiation, the
dimensions of which are small enough,
compared with the distance between the source
and the lighted surface, for them to be neglected
in calculations and measurements.

power reduction factor: A factor used in the
Economics chapter that accounts for the reduction
in power that is drawn by lamps when they are
dimmed to a specified level (expressed as a fraction
of full power), or when they are operated by
multiple-level switching. The power reduction
factor also accounts for the use of multiple-level
lamps (e.g., 50-100-150 watts) at various levels.

pull-cord: A string or chain that is attached to a
switch that is mounted in a luminaire. Pull cords
typically are used to control individual ceiling-
mounted luminaires, as in an attic or basement.

quartz-halogen lamp: See halogen incandescent
lamp.




R-lamp: A common reflector lamp.

radio frequency interference (RFI): Direct
radiation from lamps or wiring, or conducted
interference through wiring, that can affect the
operation of other electrical devices.

rare-earth phosphors: A group of phosphors
containing rare-earth elements. Rare-earth
phosphors are used in fluorescent lamps to
achieve higher efficacy and better color rendering
than can be achieved with halophosphates. Rare-
earth phosphors each produce light in a very
narrow wavelength band. Although collectively
they are more efficacious than halophosphates,
they are more expensive. Thus, to reduce
manufacturing costs, lamps often are coated first
with halophosphates and then with a thin layer
of rare-earth pEosphors. RE designates a lamp
containing rare-earth phosphors.

rated life: See average rated life.
receptacle: An electrical outlet.

recessed luminaire: A luminaire that is mounted
above the ceiling (or behind a wall or other
surface) with the opening of the luminaire flush
with the surface.

reduced-wattage lamp: A lamp that is of slightly
lower wattage than the lamp it is intended to
replace. A reduced-wattage lamp also provides
less light.

reflectance: A measure of how effectively a

surface will reflect light, that is, the ratio of lumens
reflected off a surface to lumens falling on it. Pale
surfaces have a higher reflectance than dark ones.

reflected glare: Glare resulting from bright
reflections from polished or glossy surfaces in the
field of view. Reflected glare usually is associated
with reflections from within a visual task or areas
in close proximity to the region being viewed.

reflector: A surface of mirrored glass, painted

metal, polished metal, or metalized plastic that is
shaped to project the beam from a light sourceina
particular direction. Reflectors may be an integral
part of a lamp or they may be part of the luminaire,

reflector lamp (R-lamp): An incandescent
filament or electric discharge lamp in which the
sides of the outer blown-glass bulb are coated
with a reflecting material so as to direct the light.
The light-transmitting region may be clear,
frosted, or patterned.

reflector lamps: A class of lamps that have
reflecting material integrated into the lamp to
direct the light. Types include common reflector
(R), parabolic aluminized reflector (PAR),
ellipsoidal reflector (ER), and multi-faceted
reflector (MR) lamps.

sconce: A decorative and / or functional wall-
mounted luminaire.

screwbase compact fluorescent lamp: A
compact fluorescent lamp with a ballast that has
a medium screwbase that fits into the standard
incandescent lamp socket. A screwbase compact

fluorescent lamp may either be modular, in
which the lamp and ballast are separate pieces,
or self-ballasted, in which the lamp and ballast
are inseparable. Both types are designed to
replace incandescent lamps. See also modular
compact fluorescent lamp and modular compact
fluorescent ballast.

self-ballasted compact fluorescent lamp: A one-
piece screwbase compact fluorescent lamp.

service life (of a lamp): The total time that passes,
including time that the lamp is on and time that
it is off, before the lamp must be replaced.

shade: A device on a luminaire that is used to
prevent glare (by hiding the light source from direct
view), control light distribution, and sometimes
diffuse (and perhaps color) the light emitted.

simple payback: A term used in the Economics
chapter to define the time required to save
enough in operating costs by using Design 2,
compared to Design 1, to pay back the
incremental cost of Design 2.

single-pole switch: Single-location on-off switch
that controls one luminaire, or group of luminaires.

skylight: A clear or translucent panel set into a
roof to admit daylight into a building,.

socket: The fitting on a luminaire that
electrically connects the luminaire to the lamp.

soffit luminaire: An architectural luminaire that
directs light downward from the cornice or soffit
between the wall and ceiling to light the wall
surface below.

specification-grade luminaire: A luminaire that
is produced with high-quality construction and
materials. See also commodity-grade luminaire.

specular surface: A surface from which the
reflection is predominantly directional. Specular

surfaces are mirror-like or shiny, as opposed to
diffuse.

spet lamp: A lamp that provides a relatively
narrow beam of light.

surface-mounted luminaire: A luminaire
mounted directly on the ceiling or other surface.

suspended luminaire: A luminaire hung from a
ceiling by supports. Also called a pendant
luminaire.

switch: A device that turns a lamp or lamps on
or off by completing or interrupting the power
supplied to the lamp(s). See also single-pole
switch, three-way switch, and four-way switch.

task lighting: Lighting that is directed to a
specific surface or area. Task lig’nting provides
illumination for visual tasks.

three-level lamp: Incandescent lamp having two
filaments. Each can be operated separately or in
combination with the other, which provides
three different light outputs. A special socket is
required to use the three levels of this lamp.




three-way switch: One of two switches that
control the same luminaire or group of
luminaires. The luminaire(s) may be turned on
or off from either of the two switches.

timer: See interval timer,

torchiere: An indirect floor lamp sending all or
nearly all of its light upward.

track head: An adjustable luminaire that
connects to the track in a track lighting system.

track lighting: A lighting system with an
electrically fed linear track that accepts one or
more track heads. The track heads can be easily
relocated along the track.

trim: Baffles, cones, rims, and other treatments
for apertures of downlights. Trim is usually the
part of the luminaire that is visible from below
the ceiling.

trim ring: A plastic or metal ring used to cover
and seal the edges of holes that are cut into
ceilings to install recessed luminaires.

triphosphor: See rare-earth phosphors.

troffer: A recessed luminaire that is installed in
the plenum with the opening flush with the
ceiling. Typically rectangular or square in shape,
as in a 2-foot by 4-foot luminaire.

tungsten-halogen lamp: See halogen
incandescent lamp.

twin-tube lamp: A single-ended fluorescent
lamp with the tube bent into a very tight “U"” or
“H” shape.

U-shaped lamp: A fluorescent lamp with the
tube bent in the middle so that the ends fit into
the same side of a luminaire.

UL: Underwriters Laboratories; conducts safety
and materials tests, UL-listed products have
passed UL's tests.

ultrasonic (type of motion detector): Ultrasonic
motion detectors emit high-frequency sound
waves (too high for the human ear to hear), which
are reflected by objects and room surfaces to a
receiver located in the detector. The reflected waves

set up a static wave pattern; any disturbance in
this pattern alters the frequency of the reflected
wave, which is detected by the receiver. The
receiver then activates whatever device the
detector controls (usually an alarm system or
one or more luminaires). See also motion detector.

ultraviolet (UV) radiation: Any radiant energy
within the wavelength range of 10 to 380
nanometers.

under-cabinet lighting: Luminaires mounted on
the underside of cabinets to provide task
lighting, typically in a kitchen.

uplight: A luminaire that directs the light
upward onto the ceiling and upper walls of a
room.

valance luminaire: An architectural luminaire
with a longitudinal shielding member mounted
across the top of a window or along a wall and
usually parallel to the wall, to conceal light
sources giving both upward and downward
distributions. See also architectural luminaires.

vanity light: A wall-mounted luminaire located
next to a mirror. See also “Hollywood” lights.

voltage (V): The electric potential difference that
drives the current through a circuit.

wall washing: A technique that lights a wall
fairly evenly from top to bottom without spilling
or wasting light away from the wall into the
TOOM.

watt (W): Unit of active electric power; the rate
at which electric energy is used.

watt-hour: Unit of electric energy. One watt-
hour is the amount of energy consumed at the
rate of 1 watt during a 1-hour period.

wattage: The active electrical power consumed
by a device.

wavelength: The distance between two similar
points of a given wave. Wavelengths of light are
measured in nanometers (1 nm = 1 billionth of a
meter, or 1 x 10* meters)

Glossary - Lighting Research Center
https://www.lrc.rpi.edu/resources/publications/lpbh/091Glossary.pdf



https://www.lrc.rpi.edu/resources/publications/lpbh/091Glossary.pdf

xH
FIEEE

BEASELRK » RERHIRAMEEERN—2 - KENBHEEFEIUENAEHGaSEEA
WeE ~ ERE MR EPE I I EI K ARME 0 EEE i%&%—?—ixﬁqu&uﬁ’:\fﬁﬁ:t
BEHMNSFERENEERHEEHRKE - U THRERFRERERMTE TAAKAERE > HF

BIEL T 4B ES
mIEREKE (QTTAI3000FEE20005F) - B RKRE (1725-1775)
mHEBKRE (2Q7TA12000-300) - EEIRZEKEA (1800-1900)
Fit4RE (A78500-14505F) - HEMAKRE (1890-1914)
XEEFEARE (1350-15504F) - BEHIREA (1919-1933)
MEHUKE (1567-1625) -1775) - EEEREAMIREA (1925%-19404F)
ERMRA (1500-1754) - IRARERKE (1930-1945)

XA (1980-2000)

Fedi_aval
urniture
500-1450AD Fﬁm Art Deco
1725-1775AD 1925 19‘"1”3 -
""C'I':’": ﬁww““ Jacobean Art Nouveau ' Contamporary
IR Furniture Furniturs Furnifure
3000-20008C 1567-1625AD 1890-1814AD 1960-Present

Renaissance Revival |
Furniture Furniture a 1 F‘:‘,?nd;ﬂ‘g
1350-1550A0 1800-1800AD 1930-1945AD

o~ &. 1 S paubaus
Fumnum
Colonial 18918-1833A0
Anciant Greak J Furniture
Furniture sy, 1500-1754AD
2000-300BC oo
'] 1

E11.1 BAARAERERFFER

RAES

ASHENRAENKXEMHMKFTRSET AL
LRBEERAMEE o LERIRFEEMVictor
Horta 1% 1892 FF & S SE B EAT 5 | AFRZE RS ©
HEEF| BRI 2R EEE Emile Tassel ZELEEM
The Hotel TasselfIZZZEMAARETE Maison
Horta » #ER T K BRBEEREZE » LR
AWM ENPIHEF - SEMETESHEE -

lll 2 Joseph Hoffman BY2aZikER 5



[B11.3 Joseph Hoffman :R&tHIEEHE

1920 % EZHImLTEEE Le Corbusier £
Charlotte Perriand &5t T —REENRYD
& RAMEERM » Bl 7T MRS R o
BRNBREABAFREEERE Walter Gropius >
BIBEMENTEESR > AMNRESLEMRT
FEIREIERE | (form follows function) BYIE:R ©
XA Marcel Breuer i 1928 FEzRHHY
Cesca #BF > BIRTHENER » ABRRRK
ISR ER A — » BITSRNABE °

fEE_+HEKRMAENEY » emENKXERRE
RVEE ~ TRV ESHMAILUAELEE - 8/
MBEABEBEA T Fr20 EAS PRI HRIR i
AREYREME o

s —

[B11.5 Le Corbusier, Pierre Jeanneret #1 Charles

E11l.6 RELEE

ThREEE AT

BouHg > BEEMEEAMANBEEEF+2E
2 BRI NEZEBMERKELER SOHO
—I& o BENRFBFAMBEERIRANE
B~ MBS « RREAERERIE » LWEREARN
BXK o FIUESRIRETE > RETMNERHH
FMTERRAREENEURERE BB RE
{ERVRES - HEVM KB AL ER RS »
TEAESENERN  LEREZAREX
ARENAPAREARENRTEE - LERs
FEMNARTF > BEILUEEEREFR > Z10E
A URESARNEEEE - W5 HEEEE
BIR{EsRst  BRARKAZERR -
BAKRSTNRR > EXRRARMESEEE
- BFNRRERESZER - BARHR
s eMBEERE  MRAMNEERAMN

[B11.7 Elemento Diseno Bi Chairs A] &= 4 = F &



AIFFENME R B A

AFEtEFEERI— s T MR BE®R
RENER  EERBHAERERNER - |
SREZHEBEBYRETESE » X7 AEKEIH
BR UEEREXAREEREZRIFELER
IRIREE o AIFERKA RS 2B KRB AUKE
WiBIRE A ~ IrEl 7S {E ~ ERERYE ~ BDR
BEEREMMALE

EEMHHIHETERESRAREMORRE o
BB REREZBEBIFELERES » BF&

MEREFHRE) - HEEATRS AR B
TREAFEER - BEA+F > KEEIE
g1 (C20) xR SAREEERMT2E
MERE - BEISTRIGFERYE > fIIIFELES
A EIIA SEER R » BB G ZIRIFEIRIITY
&t F—EBAFETUEZ D - UERRBEE
F o

—+— AR ETETE L E S RIE MR RIR R
me BIINERES T HE > EENRTBIHFERNGE
B> RLEERFEENFTFHENEFBUL -5
SMBFEIEER S ER M ARIESY (VOC) AUH
& MERMKAEHE  UWEERVHIRIENEG

=488
mﬁ% °

=2 « BREXE

EEE— MRS PREERE - @K X
{EMBZEMEVHE - EEXRFUEABIER - T
FIRIBEAREZREE « BEMMIK > UHIETR
ABER - mEkESEARBEEES R BB
EEATSUEMESHXLEEEH - HSE
&at o REEHMAMAZENERBE > SEEA
BYBRAMER S © tEoh > HEERZIEENR AR
RIEMPIBBKRMAE > WERIRMFIBIE N - @
MESEREMAFIHERNBRIZE - BENSE
ARBHREA > AEEREXENZERERE
M o

ARRTIES

ZEHE > ARIE2SEEEAEREIETE -
ERERTNEZED o LLUIERFHHERFR
B0 RETABFRBEREZEREAFFIIRTHIH
B> TESTEERZENER - AWERMZ
HEHFRIRI R L - AR Yt 2 BN E
8 - BFENARIIZSKE  SElRAERAENE
B > REFETEERS S HERNKB MRS - RA
FEEBER - NEARIRES T LB
B AfERA - IRt TIERER > ARERERIA/N
MUE « FENEFINE - UELBHRRE
HBFEZSERAE - ARIBIEMA ~ £~ M
7 Uk R E R ERRNER
ABETRZEER -

E11.8 iBAE

RRAIRKRA

Rt ABBERREAFREETR > MAR2EM
thFIREEX > TEBRTEARXIEE RN
ANINAERRKALS » AEELZARBIEZEL o
BRI ERE —HEIFN A% » BFHER
ZHAEASIE » ARBARAFIRBEEERERN
FE o RETBBIERER TARRKRT BN

MHERET o RERHREHEMEIEAEN I EMH
EEHEMIRIERE > @RANHRETEERE
LE e



MR E ARG - B ERENE S
Sylvia Leydecker &

MR B —HFFRBNED » MREB2IMCHIRMRERM 2 — » MERANEESE » MK ~ BE -
AE - BREREARFFEATEZEENER - AM > FREMEERRIER > BAOHKSE
R EE - ENRFTENEREGHERRNOINENRER > EEMEERNTEMTER » BBIFH%
HMOVERINEL

ABEBE THK) 2 AR IEA R TR
% MARECANY » TE AR RRNE
AR o ERSELELNERRHES K
BRI K RS E D DR » — S bR
BHIT > SHEREBMEE - R REREHE
GRESEBREEESNNHNEE)  QERE
ERANBFORES - 5% » £ BHRE
(LCC) SRR MR o FREEA 4K
BRI K E RN BB SR T ISR RS RO
g 7 i, € G 1 RBNEEBRTRAZN  TEREUTEN
B121 S BT BHABREE RS EE - 5R
Rollt » A EE KBTI R E R R A R
EREIE o

B AT 2
AR —sERHBESE nanos (vavog) » BA &AL ©

—#K (nm) BEESZ—=XK ; 1 KEHEHK (1,000,000,000nm) o HHERER > KM
¥ 100nm LUREYBRHFRI D AT FIIRIE - BREZRREMRA/NNYIE > YIREEREIE > fIIES
EER o HMHBSTEEL > KB REEAERK > {62 LRI LIRERE -

BEAETHRWRERZA > BESFBARRK
fif o EEMMEERNBENTEERBEFNAEAL
& URIBREEIAELET]  #EFAE T
REEE o MRIMTBERRSEMK > ERBIE
EAREREYR » MEEHBRIA/NRER
> MR INfEIERE LR

MORBHUNIR A RAKRE » RIRREARRH ©
MORFBRIAYAE R E AR R 50% B 7 BEIRS LLBIRY
BARZHER MEIERFNENERE » &
HRBRRBRPORK/NBIEE  BREEREER  B122
(o




AR IR IR E - JEERRYHTEARNSE - CHABESIA -

miH LA EMRERE ? KBNREERSERAZERE » FRERZ B RHDSIRER o Hithi
RERBEEENE - BREE - ARV ERIINMEFINE - B E—EEABERASEE > M
BBEENARGEESTE - R > fURKMEL
ERT A RBERARRNESERZME - AR
BRTENEBERRE > AmAEREHERN
RifE A BEHERITHG > BROHBENER - 558
FRUNFEIARE EAB SR E D) > BERIRE ©
HRRZEENEHEENTHEE > RS

B KK EmARERA TS ©
&12.3
_ anan l-l-‘ B T
“Solf-giraning Action
[E12.4
(RF)BFEFTEZ

AR ZINEZR > AIRAERARE > LEERERATRE ROHRIBEAESENFEZEFNER - g
IR > BT ARMAHMEBIFER o

ROMITHIMKABRATNAE R MEEMME] (LotusEffect®) » SR T AN KKMNEERA » #AE
HERRTS L —RIERAMKEMNERNER—IEINE - ERYMEBANERYNZEZENE
H o ERKEREREUK (B7K) $RERHERE - FREESTE - TRMIRERZT » #fkEEH
BIARFE > MEEERRRSIENMAL > KEZF RERBEEAEE - BRRRE —BEREME
BEGRENEE > FAIFFZAFER » R DEERRER -

ORI KREHTEEBIOKAR « RIFf AFRAZENEERN > BEBRAZERE (ETC) - BLE
BEREMENREREFUKMTUR - EASERREEMA > ErRSEDNFEZEBIR - ZFXREE
HEEK  BREZNFRE  WBRBREAEER °

ML IR E S — BRI RS BB 4
K 7ERALERIT o KEEHRLEER
EHEHEKE » AT > YOERE o
BABTERKBZNES  BABEERL B2
BB o ETEAK TR AR B SN B R
o WEE - RENEE - BRERNARRE
7 BIIAZRFME - BIVKREAR » i
CREABEK (RK) ME > KEEREFE
hE > MEMAEE - BaEIE - BRELE  g,s
EHRACE - DRBISIE » RERAHE o
EE—BRHE Sk (Ti02) -




BAEEEMENERDJREEMRAE MRS - HEBESERHAM - BHELEK » IRERDS
BHEERE > MAKIRNFRIKREERA » EEAMMIE - REFREAE =SSN E--REERAR
EREN « MAIHFELFIEEMRAH - EENEENARYEERENG L > 2FER X

Bt~ TR ~ B8 - PIEF « BF « HBERF

RIRIG > FIMNEERERNBHRMEBEFRD - ATHLEREMLER > MEFEARTERAN—RHEE

m > MRRRERRARIRIEER -

FIAENE BB ANITE MR LA

ERCEERE - BIBENNITS 0 SRIRER
RFEMED - FBNRERERA - IR Z 8889
BEMHOAIEEANMER » FREOEE IR
WIRIR - TS ZERE I UEAEER—EHFE
b LiEARIME s AFHEMNENRE 'R
o URFTEINERES » Wl SRR MR
BZEAR SR —E o

HMEEATRER
ERNRIRFERAS - RRREEBRRAREAER

MWER BERERRERSEYZE - ERFE
MEENSMEERNERNER  BEMHEEA
B BERME B m I & BB o Z=ERIFE
MHEBEEERANTRENEZREENZELT A
X IBIBEICIBE MK R ERPBYSRYIIF
BHfEn T Al D REBIR - ERNARERN
REERIRSIE (SBS) 2ReiB— A #ARE
SR RBMARHEERE  MAERES %>

TARTERAFNREAZRMD I FERMER 1
NEEFRBH RESIS I BN EREFZEME -

i CrERNEIEYM_|Em (CO02) »thEE
HEE=ES -

EREZXZARBINIRFERE RITAARLES
B RAEHRIBEITAME » £ BAKEHR
MEHEEMRE  RAAZBECBIZREREE
SNEINB RS

[E12.6

B12.7 BEREZ= MBI



BAEEEEERE

48490 DGNB, LEED ¢ BREEAM ¥ RIENAEIEFIRE BT » ARKMICY RAVIREAM IR A T
DAY > BEMHEEREZERARVIP) - BERERAFRASBEME (PCM)B AT MR » UREA
RRBHIRAMRAMEBIKE

BEERAREABSHNIRRLEE  ME+245% > IUBRIEERENER - HEER —RIFHY
B9z — > LA EFERRHAMR « BEER » VIPHRRZE—RIBREINE - BHIGHER

= 0 VIPRRIRIRS| /) » RARIEMEFRIERER - BIRA R ER > VIPEEHTRENGEERE
A > BRIRAWIEHBMAE] -

AR PEEINEAFN S APV EAB A K AT R

EENEEAEL (PCM) RIRERAINEE > RIS ERFRFE—EEFERKT - £ PCM BELEREREER
Fr2REGRE - MEFREIINLTMER > WMEIEAEIR ° PCM B/ \RV BB RAER - EHEREE
(RE&E124°C) e ZRS - (EEIRECUE RIS EIE RS TR B S EIRE - RS HAR - At TR R UL
277 UAFFHAREEIIBRERAR - ERAE PCM MEEREREZESS - PCM AITREAERIK
TERVARINE > FALUR D EIRAVKE) o BMEHERSE > IRUIMEFL A SRR o

AR E S —EREME » SMNERINSEERIR
51 o BRI 99%RZER OIS » BEKRE
oy

FERBEBHN o mRBRIEHERMERK
B > BURERE AREERZINKZERIIE
mRENFTE - EREHRFL) > D FHABER : .
i@ > EIRAEEMRAH - MBBRNIBEEEM o P auiin o O Sons”
BEARIRNEE » HESREEEAXN > TJERE  E12.8 SR

Z - RBNESEEIARRBIOKIERES
R MEHEBEATIZES

LiBE MR R LT (UHPC) SpRAYAEIEIRIES
& > JARSERRANERLI o BRUMKE
EBtHNESZERRL  tESHMEIAR o
ERMUBKHEE > RIERS o UHPCRELAIX
BIRAEREDY 3D MR - BIERERIEERFL > I
BAFIERERRNZEMEERLML

IEFEINIE > UHPCE 2 BCRETBITTEMEL o £
ERRETAE > UHPC AJ AR « fEtRaE M
RANKE > IRFHER - BEFRERLAE
EE > UHPCEIRMR » ARFERMERLD » 8
e BB B AR hERFRENERRK
DA IEEAR S o

B12.9



BRRENE : BREERINEE

EXHHE (LED) BRSEZEANALERR > BABSHERME - fi—ANZIHRE--AHEX
—#BE (OLED) BAETEHRAT > WARMEERMENNER o £A0LED » RRR—MAVERE > It
IRRBE-BRNER > MERBHRENRUNRAER RANAERRE o MAREEX BN
R~ OLED RAIUABFERENRER - #AREMEERRER —RIER - BEFABERZVNRIBE
OLED BT RERREFHER - HENENEBEREES

BEEREERHEHNREMAIRT - UEBEX
E# > QERBBFUHKR B EERNER
BET » WHHREEMELS o KK HEEASER
—fEMEEREER | =4 OLED BE#EEMEF -
ESABRIRIFEMAR OLED N/ NE--FEARN
FHRNBREMABAEREE o FNERRARIE
FILETERAZE > #F OLED ERABHRRABER LE
A BISN=E ~ #ARSRTERE ©

BAAREABNERED - EELERHRAIERE
ERERZIRIEERGIC - REREES o MIREAM
AR E—EEEENGENERE | ARE AR
BEOEBHERE > EREGRBAIABENREE
RBEENRA > MEEFE—HERER -

RENERBES - AHRNHEFERIRGTH
iR - BRIt EEEFTRREE | RIMREEME
MR DHE » ERBERRE @ sF2AMKREEHE
ZE FERIERINEIER - BRBERBEBKE
RIZHRY » AT BN o ERARKRMEIEED
T BEAERFIHEMMMORIE > XD > B
REFARIRE o

HIR P LUB B B4 B M REA R M EF BV
o BINIERRAIRER » AILHREREE
MR o HRNEGABEEREAEMEE » fl
MBS RRENER - Z3—HH > ARUER
SERFEREMIFEIE » EEHRRVIERTES
BRI - HREEARRIESE > BREH
RERYFER o .

[E12.10 SBERHIx

E12.11



Bl

AR (IT) MEARREFREREZEY) - BEARRARVAGERPORRN > HaBmMmE
1t o ERIBRE AT EAABRES » BEREIEHR (RFID) RAAEARELRHENRERE » BERESNEE
2R > BRAIIZERIEFRISEEINFE - BB AERAEIZRYAVEALUR BN AVEEE - B
PHR I SR ERNEANRE » EREAE - BRFREIRE - SBNBEESMAREE -

HIERES GEUARNRIFMMERFRANLESE - SRMRK » AR EEREGEED BIFEN
g o BIEK ~ THR - BRMNEARHAMEAMERFINER > #BHEERRNER > BUARFE
RIENEMKREEZEE - RFNEANRFHIEDEL SERAIE > ARRBEXRSHERT
£ o SERRE - BEARMEINER » BRAEARFETEL P FHEERAREK

[B12.12 FEtEfiKonstantin Greic Plank SuhRER s+ %R
BASFATIA1ER Myto Chair {8 T 4Kkl - HEUATEE
(R THEST > BIEAETR ©



mIRES
X 71)II%E& (Nosigner) &

sAM LIRES » BT ERRITRBREERN
W75 o AIURERAMT 0 RBERMOBFFE
IR > BEFRERT FRAIMINEEE - thRT U B IER
IREES MR NEE o A% > (FARREHE
BIOIZFAARED o

BEARBEEYE - X THEEMAEMSH
A o

EERARRBEREERBYIE ?

BEEMREE . TRA) - NMREERTE B
LESRIBERRL ~ SR ~ PIMEIESAILED o ZRARA
NERES » RGEEZEH A G HER - BEEE
ERFIEBEEIERMERTEREM - BF2
ERFIOIRTH ~ EOERAVRA o

Rz ROFREMAEEUTMR | A B -
“EHIF I RE R BANK ERVF
THENBEARASE ELEHEEHBE LEEFEEL
BEFTERKERM - HIEAR » BIMERFKE
FRRAC AFFFEEERARAHNER -
FILBERE—RBETHNEEZE# 825
Pre-Modernism (FiIRRESH) o

IR (Pre-Modern) st AR TRIE
SHBE o

ENMETrEXRstP  EFEERANFRN
Plantin ~ Cochin « Baskerville%% > 195 %
19 BIEREIRIF RN E > RERITH
Geometric Sans-serif ;2 F AR 5| 20 th42
ARSI E - S—Am ° 1Y 20 tH42EAR
BIEE » WABES(ER R 2R Y Bank Gothic 8
B > BSAZERE - EEEFIER)
AREBHEEEIEFENR ~ FFRRAABEIRIE S
RERNERSE o

E13.1

T#:%5t (Industrial design) 7R IRFEIAERYES
b o LUSE Rt A6 » i RLREZBRRE
BERS > Bk > ELEBEABEAR > AEKD
BERHEHUIMini Cooper ~ Ford Mustang %18%
EERENTE - MBHEHNRKRE Tesla’ AIZE
IERIEABEINEGE (Primitive) FZREURHE
BE o

AIRANBEERHTERBEALEETER > 6
MBI EEFHNHESFETY » KX
HMEBRIBRENBH (Organic) B EA
FIE (Craft Beer) FBZMEEMINE(Craft
Coffee) EF I XIEAITHE - BRUUARE > &
FIEIRTEFTIERAY » R 100 FErTRIBFFERD
=Y o

WAEE (Modernism) EAVHAZEE HRAIAES
% (Simplicity) RS> SHSBNMREX
5o BETELRMNSHERR > URKEESEH
FHRAEBEEALTRORIR » FRLRFHR
REZELRR > AIRAEZENBEEZEHEED
o

BEHTFRNKERE % > BIRFEWHIZEE
i~ T RTES - BERIEAR « ERERE
ERIE ~ TEMERE - Z18 - A=E B8
BERRYGEENTIERE » T8+ FEEER
PIERR > WHIBEEYEES T RINERE ©
IERNLE » UEE 100 FRiEERANARAE
# (Pre-Modernism) BHEME o



AIRAERERANAE S ESERFZHE » U TRARDZE—ERERVER -
[LESE =N )

FEAFEN > AEAYEZ ARG R NEEE o HAIAILERENSNENY > WAERNNEES
BETREEE > UHBERAEAEZENRHAITHE - BREK > W LS > BRNEEEENER

(Primitive) REMUWAM « RKEBGEKANEMK © flFE5FHE#E (Ludwig Mies van der Rohe) &5t
HNEZEEZZEREE (Barcelona Pavilion) » EfMIUBAATE » IAKEBARATEME » BEAIIRA
*% (Pre—Modernism) HIEEEH o

RIERSEALEE

SRS RERE [FHEENALENA) - AAATEXRSEMEE MR (Community) » HRAR
TEFAIE - HEAPIEHI BROR(E » B/ HBEEREEN EAR ERE SR ERKEIE
K BARKRRIEARRE ©

HEREMLE

AERNEHL THEAMREl » BHEn EE2REARLIMINREIGE) - DHEBF - HALE
ZfE  ABEHEES  BERAEMARZHXCHHNET -

e EEIR

ERIRAME - RENRAMRAMEHSEIEIE - BRSUETEEER - BERFFENITERSME
ZB1T - BERYERESARNAERRE » IMEEY O BNRENEESERAR

B13.2 (IR EBN—BHERAE



OBV EMEE

FE—FNB > EERETHERT  ERERE
BRIOYEMESSTENEZERERTRIT o ®
Bt FRERREMMILERE (Le Corbusier) B
FEREETIR (Cap Martin) B#EEE—F/)
AE > BEBEBEE-BEENLERBERE
RIETAEESEIENERAL

BERIRSHNEEXIE

TNEFESHFHT > IUBER—BUBRLE
HHY » MRRAESHEECR G BEEIE -
EREBASANRIREERSRER /A
B BARAMERAREHIAREE - KEKBITECH
B—RERITAETAREME

AR ERRBERNEEXE » HERHME
BRICESTERBETHERXIE ° £t » HEEH
REtEif] > FERFENERERRE > TSE
REPWHEIERE > RFIZERRN » SEFLUEE
21 WS ERRRAHL > MRRFTREZHER -

[ 1
[E13.3-4 EAfILEE (Le Corbusier)
EETIR (Cap Martin) B/NKE



#/1

#HeIR2EEH
1.

10.

11

12.

13.

14,

15.

16.

17.

18.

ot

ifi IDA. IFI Interiors Declaration, IFI DFIE Global Symposium, 17-18 February 2011, New York,
USA.

ASID. 2. Indoor Air Quality. Interior Design and Global Impacts 2007. White Paper. Attributes
of Materials, p.10.

https://www.bsigroup.com/en-GB/about-bsi/our-history/
https://www.bsigroup.com/en-GB/about-bsi/media-centre/Facts-and-figures/

https://www.bsigroup.com/en-GB/standards/Information-about-standards/what-is-a-
standard/ What is a standard? & What does it do?

https://www.bsigroup.com/en-GB/standards/Information-about-standards/how-are-
standards-made/

https://en.wikipedia.org/wiki/British_Standards. The Standards

BSI. British Standard. BS 5385-3:2014. Wall and floor tiling. Design and installation of internal
and external ceramic and mosaic floor tiling in normal conditions. Code of practice. http://
shop.bsigroup.com/ProductDetail/?pid=000000000030283604

https://www.bsigroup.com/en-GB/standards/Information-about-standards/different- types-
of-standards/

http://shop.bsigroup.com/en/Browse-by-Subject/Health--Safety/?t=r
http://shop.bsigroup.com/en/Browse-by-Sector/Building--Construction/?t=r
https://www.iso.org/files/live/sites/isoorg/files/archive/pdf/en/isoinbrief_2015.pdf Page 5.
https://www.bsigroup.com/en-GB/kitemark/Specifier/

pdf European standards and the UK. Pageb5. Bsi.
https://ec.europa.eu/growth/single-market/european-standards/key-players_en

pdf European standards and the UK. PageT. Bsi.

http://standardsforum.com/what-is-the-difference-between-an-iso-en-iso-and-bs-en-iso-
standard/. Claudia Bach. 09.09.2011

BS-EN 13748-1:2004. British & European Standard. Terrazzo Tiles for Internal Use http://shop.
bsigroup.com/ProductDetail?pid=000000000030141575



19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

3
N

ok

https://www.gov.uk/guidance/ce-marking
https://ec.europa.eu/growth/single-market/ce-marking_en
https://www.iso.org/the-iso-story.html
https://www.iso.org/files/live/sites/isoorg/files/archive/pdf/en/isoinbrief_2015.pdf. Page 6.
https://www.iso.org/the-iso-survey.html

ISO. Standards Catalogue. ICS 87.040 Paints and Varnishes. https://www.iso.org/
ics/87.040/x/

https://www.iso.org/benefits-of-standards.html
http://www.iso.org

https://www.bsigroup.com/en-GB/kitemark/Specifier/#Specifierl0. “Showing Your
Commitment to Quality.”

https://en.wikipedia.org/wiki/Kitemark

https://www.bsigroup.com/en-GB/kitemark/Business/#Businessl

. https://www.bsigroup.com/en-GB/our-services/product-certification/industry-sector-

schemes/construction/windows-and-doors/What-do-we-test-for/

. https://www.bsigroup.com/Documents/product-certification/BSI-Kitemark-brochure- UK-

EN.pdf

. https://www.bsigroup.com/en-GB/our-services/product-certification/kitemark/why- choose-

kitemark/. Source: GfK NOP Consumer Survey - July 2006

. https://www.bsigroup.com/en-GB/kitemark/product-testing/

. https://www.bsigroup.com/en-GB/Product-Directory/

N
-

http://www.stonesurfaces.ca/images/4_finishes_polished.jpg
http://www.stonesurfaces.ca/images/4_finishes_split_face.jpg
http://www.stonesurfaces.ca/images/4_finishes_honed.jpg
http://www.stonesurfaces.ca/images/4_finishes_flamed.jpg
http://www.stonesurfaces.ca/images/4_finishes_flamed_brushed.jpg

http://www.stonesurfaces.ca/images/4_finishes_bush_hammered.jpg



84

ot

1. https://en.wikipedia.org/wiki/Safety_glass

2. http://www.guardian-russia.ru/en/about-glass/glass-in-architecture/technical-guidelines/
types-of-glass/tinted-glass-vs-coated-glass/
EES
& 3.1 http://www.bonitaglassshoppe.com/wp-content/uploads/2014/08/Shattered-
Tempered-Glass-1295963.jpg

3.2 http://www.google.com.hk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ca
d=rja&uact=8&ved=0ahUKEwjSubnZ2qvNAhXGIZQKHW15BuwQjRwIBw&url=http://
www.garlightglass.com/products_details.asp?id=7&psig=AFQjCNHUSScpcLBJSO
E9wcZW8tWZI6eFSA&ust=1466137703102103

3.3 http://www.morexplast.com/figured-patterned-glass/

25

ot

1. https://www.ft.com/content/b2a9fa26-19f3-11e2-a179-00144feabdc0
EES

5.1 https://www.alucobondusa.com/blog/wp- content/uploads/2014/06/ARKHE_Beauty_
Salon_Moriyuki_Ochiai_Architects_At sushi_Ishida_2.jpg

Photography courtesy of © Atsushi Ishida Information courtesy of © Moriyuki Ochiai Architects

5.2 http://www.weiku.com/products/14932087/alucobond_price_aluminium_ composite_
panel_aluminum_composite_panel.html

5.3 http://www.friedmanbenda.com/exhibitions/joris-laarman-lab-bits-and-crafts/11

Ahmadi, H., 2016. Cellulose-Mycelia foam: novel bio-composite material (Doctoral
dissertation, University of British Columbia).

Baldinoa, L., Cardea, S. and Reverchona, E., 2016. Loaded Silk Fibroin Aerogel Production by
Supercritical Gel Drying Process for Nanomedicine Applications. CHEMICAL ENGINEERING,
49,

Berthon-Fabry, S., Hildenbrand, C. and Ilbizian, P., 2016. Lightweight superinsulating
Resorcinol-Formaldehyde-APTES benzoxazine aerogel blankets for space applications.
European Polymer Journal, 78, pp.25-37.

Elkhaoulani, A., Arrakhiz, F.Z., Benmoussa, K., Bouhfid, R. and Qaiss, A., 2013.

Mechanical and thermal properties of polymer composite based on natural fibers: Moroccan
hemp fibers/polypropylene. Materials & Design, 49, pp.203-208.



Espinach, F.X., Julian, F., Verdaguer, N., Torres, L., Pelach, M.A,, Vilaseca, F. and Mutje, P.,
2013. Analysis of tensile and flexural modulus in hemp strands/polypropylene composites.
Composites Part B: Engineering, 47, pp.339-343.

Etaati, A., Pather, S., Fang, Z. and Wang, H., 2014. The study of fibre/matrix bond strength in
short hemp polypropylene composites from dynamic mechanical

analysis. Composites Part B: Engineering, 62, pp.19-28.

Jiang, L., Walczyk, D., McIntyre, G. and Bucinell, R., 2016, June. A new approach to
manufacturing biocomposite sandwich structures: mycelium-based cores. In ASME 2016
11th International Manufacturing Science and Engineering Conference (pp. VO01T02A025-
V001T02A025). American Society of Mechanical Engineers.

Lelivelt, R.J.J., Lindner, G., Teuffel, P. and Lamers, H., 2015. The production process and
compressive strength of Mycelium-based materials.

Meador, M.A., Miranda, F. and Van Keuls, F., The United States of America as Represented by
the Administrator of National Aeronautics, 2016. Aerogel-based antennas for aerospace and
terrestrial applications. U.S. Patent 9,356,341.

Mujeebu, M.A., Ashraf, N. and Alsuwayigh, A., 2016. Energy performance and economic
viability of nano aerogel glazing and nano vacuum insulation panel in multi-story office
building. Energy, 113, pp.949-956.

Pracella, M., Chionna, D., Anguillesi, I., Kulinski, Z. and Piorkowska, E., 2006.

Functionalization, compatibilization and properties of polypropylene composites with hemp
fibres. Composites Science and Technology, 66(13), pp.2218-2230.

Rognoli, V., Bianchini, M., Maffei, S. and Karana, E., 2015. DIY materials. Materials & Design,
86, pp.692-702.

Zampaloni, M., Pourboghrat, F., Yankovich, S.A., Rodgers, B.N., Moore, J., Drzal, L.T.,
Mohanty, A.K. and Misra, M., 2007. Kenaf natural fiber reinforced polypropylene composites:
a discussion on manufacturing problems and solutions. Composites Part A: Applied Science
and Manufacturing, 38(6), pp.1569-1580.

Ziegler, A., Bajwa, S., Holt, G., McIntyre, G. and Bajwa, D., 2016. Evaluation of Physico-
mechanical Properties of Mycelium Reinforced Green Biocomposites made from Cellulosic
Fibers). Applied Engineering in Agriculture, 32(6), pp.931-938.

ElR
7.1 Journal of Sol-Gel Science and Technology, 77(3), pp.738-752 https://static-content.

springer.com/image/art:10.1007/s10971-016- 39685/MediaObjects/10971_2016_3968_
Figa_HTML.gif

7.2 NASA Stardust Website

& 7.3 http://www.ecovativedesign.com/press-releases/157

[E 7.4 http://www.ecovativedesign.com/myco-board



$10E

1. Sage, Russell: The Architecture of Light (2nd edition)., Conceptnine. 2017

2. Mills, Samuel: Fundamental of Architectural Lighting., Library of Congress Cataloging in
Publication Data. 2018

3. Pile, John. F.: Interior Design (4th edition)., Pearson Education, Inc. 2007

4. Livingston, Jason: Designing with Light,. John Wiley & Sons, Inc. 2014

5. Gordon, Gary: Interior Lighting for Designers (5th edition) ,. John Wiley & Sons, Inc. 2015

6. Cuttle, Christoper: Lighting Design: A Perception-Based Approach., Routledge. 2015

Websites:

1. https://www.techhive.com/author/Christopher-Null/

2. Reza Babakhanl: Journal of Architectural Engineering Technology: Color and Lightin
Architecture and its Effects on Spirits of Space Users in Psychology View; 2017

3. Thelnstaller s Guild to Lighting Design: Good Practice Guild 300.
www.energy-efficiency.gov.uk

4. Ole-Johan Skrede: Color Images, Color spaces and Color image Processing; Department of
Informatics, The Faculty of Mathematics and Natural Sciences. University of Oslo

5. The Basics of Efficient Lighting: A Reference Manual for Training in Efficient Lighting
Principles First Edition, 2009
ren.webb@environment.gov.au.

6. Glossary - Lighting Research Center
https://www.lrc.rpi.edu/resources/publications/lpbh/091Glossary.pdf

F11E

1. Leydecker, Sylvia, Nanomaterials in Architecture, Interior Architecture and Design (Basel,

Boston, Berlin: Birkhauser Publishers, 2008).



EERIT

EE -

SERNEEMNARBEE > TETERS > XREERERHMEBLFEEMRESCR - 2016FHE
BTSRRI ARG AEEERL2M > TBHHEE - HTECREEER - MANZE
&t BRUBIMARAMEEHNG ZETRE - BEENAREEEPERFNEHEZEELS
ERERRENMNAIZEEMNRETEE - R RNNEERH S1F > SREFEQH/NEH
BZERIE > LEIFNARES(F » AR BBRAN TR IREERIIRE

TEHEL

TERABTBEMERN > RREESZFHARKER(THE)RIZ &R 2MRRIBIR MERZEE » i
R HERERR « K5t RFABBRNHE2 RS - EENBEFSA - #E B EH-BEx -8
E RGN E BN B ST ERARIE o it 2012 #1715 140 & 40 AT 40 BEERER) > T
REBRBERAEZET 2012 FEGORREE - E 20128578/ RISHHTEEREFREF R
REA > 2011 FEBTSERRRAMBAS LRRIESE « 2012 FXEEREH AR Architettura
Venezia T{F5586M > 2012 FEFEEMBHRRXPEEMEBRREIHEEE o T H 2011 FiElE
FEBREEMBEHTRRE -

IR

RAER—UASETETFERINEER - hESERKARI2UEATEEIASHNNT
BEERLTRM - HNEREEBMRE - BARS - EFMRNBRREMRE > LEBE+EESS
EEIFRERETEE © 2010 & » MR A HEBERN -T2 EmPIRAML - BIER OPUSHBRAAE
IREZ o FIRENBFBNERSEHFER (THE) RKEBRFER (HKD) #H#ERLRSHERR
P2EEET 0 WRAREFBEERTESE - BRithEEEERRFHELERN - ARERRUEETT AN
BHNRIERBEARRAEFEANEEEE -

Sylvia Leydecker

Leydecker Z 2N EEFRIE AR MBI Z=REZEEN > 112 100% Interior R RIHVARES o it EE R
BE (Wiesbaden) MENEMIMEBGEENER > RESAFTERRRFTEARKBMSHNEARZT [H o ey
EROEBERFRETHE - MAEUKRERMBERST o tthZ Designing Interior Architecture —EHIE
E o TR ASRBMARMEIRESR o



X71)%& (Nosigner)

XN EHREREZRRAABIETBINEEEL » TEER - ERSKE > UKRNFAFERREEE © i
BIE2R > BIIZT TNOSIGNER) > REIEZERIE BERARMRKET o AEERTEHRREE
BETH - Z RS EfESRE - A ERZE RN GMEIZIEREAM BISSERPRE
T8 > 90 2011 FEETINREEE « 449 ADC FEESERETETEL « PENTAWARDS PLATINUM ~ Good Design
Awards$s o PR T EZEIEBSN 0 XTJEEN TIEREEREE - #8 « HETENZRBEREPER o it
E=tE OLIVE PROJECT MBI A » AR K BXEZNARBERENRE ©

Anna Whitehead (EPs%:122637)

Anna Whitehead REEEARZREEFEME » BB RERIRRBAEBRRENS
o Anna EBIRBRERSERNAIFFEENRTER » AZENIRIGIREERBRRE R FEM
o XAEREAETRAIKEIRIR ST o A ABSEIRBB2 42 » WHE SIS LEED-AP ERRE

REEAS  EREXRHEEREENERNIRIE - WhiteheadZ TR EEAZENR 2 E (BIID)RIE
LZEGMEIAERE » WEMTERE BID RIFNEEE o hEEESEEE (USGBC)MREE @I
HEGREEE » AUSCBCEELEGREMMN EMNHATRIZ ) UARBZEARFE2EHERAN
BRI B RBEE o N HIRZ BN BIEA AR RRMEHRRETRIXE » T4 Ecobuild » Grand
Designs Live » RIBA Guerilla Tactics #1 Green Sky Thinking FIR{RZHABIEBRNENE ©

)3

H1995F i > BRAZRHAFTEXPRRFIPRABEZTNREREIME - HITREEHEE » UL
REBBEANRHE (HKIDA) ZHERART » MEREHEN > ABIEE - B2003FEi— RGBS
EAHKIDARIESETS » TEEIESE o Bt 1985F =R m FHIEMNILAE (Southern Illinois University
at Carbondale) B EARFHERE T2 » HBN199TFEEEEP X AEBGER (U BN E XURHR
12 > WH2011FEEMNE LR K S EGIRPAR SRR T 211 c 20195 » ERBSM RBE B FET
BREEEATEER -



IR B ElPx

TRER
SRENE

Fdlla

s
Sing Tang

WA

BBETRERFTREMR

I5E kR

BEERNRFHE

FEEEEE
BEBFIITHRERN TRIZEE]

LEE

Design Systems

Iris Dunbar, The Interior Design School
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Steve Leung Design Group

Super Tomato
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