LESSON FOUR: LIGHTING
INTRODUCTION:

Q1:
How are thermal and light processes similar and different?
A1: 

Q2:
What is the visible spectrum a part of?
A2:
 

LIGHT AS THE DEFINER OF ARCHITECTURE:

Q1:
How do architects use light in design?

A1: 

Q2:
What famous architects used light as a key factor in their designs?

A2:
PERCEPTION & THE EYE:

Q1:
How is light defined?
A1: 

Q2:
Hat colors and wavelengths can be seen by the human eye?
A2:
 

Q3:
What is a nanometer?
A3:
 
Q4:
What is white light?
A4:


Q5:
How does the human eye see light?
A5:


Q6:
What is the eye composed of?
A6:


Q7:
 What is the retina composed of?
A7:


Q8:
What is glare? 

A8:


PERCEPTION & THE MIND:

Q1:
How does the mind preserve what is seen?
A1: 

TRANSMISSION, REFLECTION, REFRACTION & ABSORPTION:
Q1:
What is transparent?
A1: 

Q2:
What is refraction?
A2:
 

Q3:
What is translucent?
A3:
 
Q4:
What is reflective?
A4:


Q5:
What is specular?
A5:


Q6:
What is diffusing?
A6:


Q7:
 What is opaque?
A7:


DIRECT AND DIFFUSE LIGHT:

Q1:
What are the characteristics of ambient or diffused light and when is it experienced?
A1: 
Ambient or diffused light is experienced on overcast days when the light is coming from all directions which affects the sharpness of shadows.  It also occurs in buildings with luminous (or white) ceilings lit by coves around the sides which is called area lighting. 
Q2:
What is direct light and what are it’s characteristics?
A2:
 

Q3:
What is task lighting?
A3:
 
Q4:
What kind of light should flat surfaces be viewed under and why?
A4:


Q5:
What kind of lighting is effective for viewing sculptures?  Why?
A5:


KELVIN AND COLOR RENDITION INDEX:

Q1:
What does “perfect” white light consist of?
A1: 

Q2:
What happens to white light if it passes through a surface or is reflected?
A2:
 

Q3:
What is the color rendition index?  What is the best rating?
A3:
 
Q4:
What is color temperature?
A4:


Q5:
What is the temperature of the sun?
A5:


POWER OR INTENSITY:

Q1:
What is intensity?
A1: 

Q2:
How is intensity measured?
A2:
 

FLUX:

Q1:
What is a lumen?
A1: 

Q2:
What is flux?
A2:
 

ILLUMINATION:

Q1:
What is illumination?
A1: 

Q2:
What is a foot candle and what is the formula used to express it?
A2:
 

LUMINANCE:

Q1:
What is luminance?
A1: 

Q2:
What is a foot Lambert and how is it expressed?
A2:
 

Q3:
What is luminance in reference to translucent surfaces?
A3:
 
INVERSE SQUARE LAW:

Q1:
How is flux related to illumination?  
A1: 

Q2:
What formulas can be used to determine illumination?
A2:
 

LIGHTING SYSTEMS:

Q1:
What is efficacy?

A1: 

Q2:
What are the three categories for artificial sources of light?

A2:
 Incandescent, fluorescent and high intensity discharge are three artificial light sources.

INCANDESCENT:

Q1:
How does an incandescent lamp or bulb function?
A1: 

Q2:
What are the characteristics of incandescent light?
A2:
 

Q3:
What is the typical lifetime of a common bulb?
A3:
 
Q4:
What increases the lifespan of a bulb?
A4:


Q5:
What shape bulb is found in table lamps?
A5:


Q6:
How are incandescent bulbs sized?
A6:


Q7:
 What are R and PAR lamps?
A7:


Q8:
 What characteristics results in a better focus of light?
A8:


Q9:
What are Tungsten-halogen lamps?
A9:
FLOURESCENT:

Q1:
How do fluorescent fixtures function?
A1: 

Q2:
Why is a transformer required on a florescent light fixture?
A2:
 

Q3:
What does a fluorescent light fixture consist of?
A3:
 
Q4:
How are ballasts rated?
A4:


Q5:
What are the colors available in florescent lighting and what are their characteristics?
A5:


Q6:
What is the typical lifetime of a fluorescent bulb and what determines it?
A6:

HIGH INTENSITY DISCHARGE:

Q1:
What is the makeup of a HID lamp?
A1: 

Q2:
What were the first HID lamps and what are their characteristics?
A2:
 

Q3:
What is a mercury vapor deluxe lamp?
A3:
 
Q4:
What are the advantages and disadvantages to the addition of metal halide gas to the HID?
A4:


Q5:
What is the most efficient HID?  What is its disadvantage?
A5:


Q6:
Which lamp has the highest rating in efficiency and lifetime?  What are the disadvantages?
A6:


Q7:
 What is the least efficient lamp type?  
A7:


ARTIFICIAL LIGHTING AND CLACUALTIONS:

Q1:
What is the point grid method for calculating light levels?
A1: 

Q2:
What is the zonal cavity or room cavity or lumen>
A2:
 

Q3:
What does IES stand for and what is it?
A3:
 
POINT GRID METHOD:

Q1:
What formula is the point grid method based on?
A1: 

Q2:
What is the candle power distribution curve?
A2:
 

Q3:
What is an indirect light fixture?  Where is its employment suitable?
A3:
 
Q4:
What is an indirect fixture and what are its characteristics?
A4:


Q5:
What is Abney’s Law?  What formula is used to express it?
A5:


ZONAL CAVITY METHOD:

Q1:
What is the zonal cavity method and what is it most commonly used for?
A1: 

Q2:
What is the range for the coefficient of utilization and how is it expressed? 
A2:
 

Q3:
What formula can be used by a designer to determine the desired number of fixtures?
A3:
 
RECOMMENED ILLUMINATION:

Q1:
What is the optimum lighting called?  
A1: 

Q2:
What is ESI based on?
A2:
 

DAYLIGHT CALCULATIONS:

Q1:
What are the benefits of the use of daylight?
A1: 

Q2:
What are the requirements when using direct sunlight as a energy source?
A2:
 

Q3:
Why should horizontal skylights be used with care?
A3:
 
Q4:
What can be used to dim the lights according to daylight levels?
A4:


DAYLIGHTING STRATAGIES:

Q1:
What is a light shelf, where are they located and why?

A1: 

Q2:
What is a glass transom?

A2:
 

Q3:
What is sawtooth?

A3:
 
Q4:
What are the methods used to calculations for the amount of daylight in a space based on?

A4:


LUMEN METHOD:

Q1:
What is the lumen method, where was it developed and what is it suited for?

A1: 

Q2:
Who promoted the lumen method?

A2:
 

Q3:
What locations is the daylight calculated from?

A3:
 
Q4:
What can the lumen method be used for?

A4:


DAYLIGHT FATOR METHOD:

Q1:
What is the daylight factor method?
A1: 

Q2:
What are the results of a daylight factor calculation?
A2:
 

EMERGENCY AND EXIT LIGHTING:

Q1:
How are emergency lights powered?
A1: 

Q2:
What types of batteries can be used?
A2:
 

Q3:
What is necessary to power a fluorescent light fixture?
A3:
 
Q4:
How must exit signs be illuminated?
A4:


REVIEW:

SKETCHES- The Eye (4-4), Diffuse and Specular Reflection (4-5), Veiling Reflection (4-6),
Incandescent Lamp Shapes (4-8), Florescent Tubes (4-9), HID Lamp (4-10), Candlepower Distribution Curves (4-12)

FORMULAS- Illumination (4-7&8), Point Grid Method (4-11), Zonal Cavity Method (4-13)

TABLE 4.1- Recommended Illumination Levels (4-14)
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