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48-410 Acoustics and Lighting

Fall 2008

Monday, Wednesday, 12:30~13:20
DH A310 (lectures)
Hunt Lower Level (Software Sessions)

Lecture 7: Lighting Regulations

Course Instructor: Yi Chun Huang
x-1492  MMCH Room 415 (IW)

Office Hours: Wed 18:00~19:00

Pittsburgh, Pennsylvania

Class Plan

« ASHRAE 90.1
« LEED EQ8.1 EQ8.2

References

USGBC. LEED for New Construction Version 2.2, 2006.

ASHRAE. Standard 90.1 Energy Standard for Buildings Except for Low-Rise Residential
Buildings, 2004.
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LEED EQ 8.1 & 8.2

Intent
Provide for the building occupants a connection between indoor spaces and the outdoors th
the introduction of daylight and views into the regularly occupied areas of the building.

EQ 8.1 — Daylight Availability
75% of all regularly occupied areas achieving minimum daylight availability

OPTION 1 - Glazing Factor Calculation
75% of occupied areas achieving minimum 2% Glazing Factor

OPTION 2 — Daylight Model Simulation
75% of occupied areas achieving minimum 25fc on horizontal workplane

OPTION 3 — Daylight Measurement
75% of occupied areas achieving minimum 25fc on horizontal workplane

Exemplary Performance — 95% of occupied areas achieving daylight requirements

EQ 8.2 — Exterior Views
90% of all regularly occupied areas with view to vision glazing (exterior windows at vision levels)

Plan and section line-of-sight calculations

Exemplary Performance — Case-by-case basis
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LEED EQ 8.1

Glazing Factors Calculations
Similar to average daylight factors, but accounts for window type and not reflectivity.

Table 1; Dayiighting Design Criteria

[Window  Geometry  Minimum  Height Best Practice Glare Control
Type Factor Tis Factor
1 01 07 14 Adjustable blinds
Interior light shelves
Fixed transluscent exterior shading !
|

TG devices
ayiight lsaing

Adjustable blinds
Exterior shading devices

“Taelighting
vison Gantg

Fixed interior
Adjustable exterior blinds
toplighting

verlieal
monitor

Fixed interior
Exterior louvers

toplighting

| sawlooth

rronitor s
Interior fins
Exterior fins
Louvers

Toplighting

horizontal

skylights

Equation 1: Glazing Factor Calculation

Window Area
Glazing _ [sF] Window Actual Ty Window

Factor FloorArea  * Geometry ™ MinimumT,, *  Height
[sF1 Factor
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LEED EQ 8.1

Glazing Factors Calculations

Equation 1: Glazing Factor Calculation

Window Area
Glazing _ [sF] Window

Actual Ty

Factor =  Floor Area Ceometry Minimum T,

Table 2: [LB3] Clating Facto

Reguiay | Reguiarly | Regularly | sidelighting - |
Occupled | Occupied | Ceaupl Vision
SpacelD | Space Name | Space Area (i) Glazing

| Topighiing
Vertical
Monitor

Herizontal
Skylight

[ Office [820

aralT,,

isf)

Glazing
Factor

e

| Office [330
Open Office | 2250
(Dt Asea)

Open Office
(Non-Duaylit
Arca)

|

N/

Tnm

Office
Office

= sy Occupied |

Space Area (sf)
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LEED EQ 8.2

Line-of-sight calculations

Vision Glazing — (Sections of) Exterior windows between 2'6” to 7'6” above FFL

——

—_—
e seamy e 10 extpricr.
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LEED EQ 8.2

Line-of-sight calculations

Figure 2: Horizontal View at 427, used to confirm access ta views

Table 1: Determination of Compliance

Room Regularly Plan Area of | Calculated Horizontal | Compliant
Occupied Fleor | Direct Line of | Area of Direct | View at 42 | Area [SF]
Area [SF] Sight to Line of Sight to | Inches

Perimeter Perimeter [Yes/No]

Vision Glazing | Vision Glazing
[sF] [sF]

101 Office 820 790 220 T [ves 820

|102 Conference | 330 280 330 Ves 330

|103 Open Office | 4,935 4,641 Z,641 Tes @641
|304Office 250 201 250 No | e |
105 Office | 250 175 | Yes 175

Total 6,585 B |
|Total

3 fafaas: ___| 5966 |
Percent Access to Vi [5,966,/6,585] 90.5% Credit Earned
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ASHRAE 90.1

Chapter 9 — Lighting

Scope:

a) Interior Spaces of Buildings

b) Exterior Building Features (Facades, illuminated roofs, architectural features, exits, etc.)
c) Exterior Building Grounds Lighting

Compliance with:

i)  General scope and definitions

i)  Mandatory Provisions

ii)  Lighting Power Density (Building Area Method OR Space-by-Space Meth

Mandatory Provisions

1) Lighting Control — Automatic shutoffs, space control, and additional controls

2) Tandem Wiring — Shared ballasts

3) Exit Signs — Internal illuminated exit signs no more than 5 watts per face

4) Exterior Building Grounds Lighting — Luminaires of more than 100 watts to have minimum efficacy
of 60 Im/W

5) Exterior Building Lighting Power — Total allowable power for exterior building features lighting
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ASHRAE 90.1

Interior Lighting Power Allowance (Building Method & Space-by-Space Method)
Prescription of total allowable power for electric lighting in buildings
Based on “typical” spatial conditions, lamp layout, and lighting technology
Choice of method depending on type of project / level of design detail
- Building method budgets according to building type
- Space-by-space budgets by considering areas of specific functions
Flexibility in design — budget can be allocated at designers’ discretion
Exemptions — additional power allowance for:
Decorative lighting
Additional lighting to satisfy visual display terminals (VDT) needs
Retail display lighting
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ASHRAE 90.1

Building Method

TABLE 9.5.1 Lighting Power Densities Using the Building Area Method

ing Power Density Lighting Power Density

Building Area Type® (Wim®) Building Area Type®

Automadtive Facility Multi-Family

Convention Center Museum
Court House Office
Dining: Bar Lounge Parking Garage
Dining: Cafeteria/Fast Food 5 Penitentiary

Dining: Family Performing Arts Theater

Dormitory

Exercise Center
Giymnasium
Healthcare-Clinic
Hospital

Hoael

Library

Manufacturing Facility
Motel

Picture Theater
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Police/Fire Station
Post Office
Religious Building
Retail
School/University
Sports Arena
Town Hall
Transportation
Warehouse

Workshop
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Example 9-H — Interior Lighting Power Allowance, Building Area Method

Q

one-story building measures 200 ft by 100 ft and consists of an office and a condinoned warechouse. The building has 12 in.-thick
The partition that separates the office and the warchouse is 8 in. thick. The office area is 75 ft by 100 ft measured from
of the exterior walls to the center of the parntion wall. The warchouse 15 125 ft by 100 ft measured from the outside
edge of the exterior walls to the center of the parttion wall. What is the gross lighted area? What is the intenior lighting power
allowance using the building area method?

GLA=200 Ft.
l— Ll
|

Office Warehouse |
(Unconditioned)

Gross lighted area is ¢ wred to the outside surface of exterior walls and to the centesline of intesior partitions. The gross lighted area

of the e building 15 100 ft x 200 ft = 20,000 fi*. The gross lighted area of the office portion is 7500 fi* and for the warchouse is
I'he interior lighting power density for the office portion of the buillding 1s 1.3 W/fi* and the density for the warehouse
srtion 1s 1.2 W/t
phting Power Allowance = 1.3 7500 + 1.2 12500 = 24 800W
the interior lighting system for the entire building is included under the same permit application, the designer can use more
d less in the warchouse, as long as the overall intenior lighting power 1s less than 24,800 W,
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ASHRAE 90.1

Space-by-space Metho

TABLED.6.1  Lightiog Desriitios Using the 5

Common Space Types® LPD Specific Space LPD m Space Types® LEDwm
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Example 9-1 — Interiot Lighting Power Allowance, Space-by-Space Method

Q

Use the space-by-space method to deseemine the intesior lghting power allowance for a three-story building with retail on the ground

level and office space on levels fwo and three. The building measares 100 f x 100 ft and has a toral area of 30,000 £ ) ample is
the same as Example -G, except in this case, mare detail is provided to enable the space-by-space calculations.

Make 3 list of the spaces types for each buikding type and indicate the floar arca for cach space rype
space type, look up the lighting power density (LPD) from Table 9.3.1.2. The total allowanee for cach spa
ach space type. The total allowance for the 20,000 f* of office space is 26,5
19,080 W or 1.91 W/, These allowances are very s
building area method , tes ). The Eghting power allowance for the whole buiding
s a0 average of 1.52 W/ f". Compane this to the 1.50 W/ descemined for the same building in Exsmple 9-G.
Building Type  Space Type LPD (W

Office. Offices, enchosed

Restencens
Ce
Active stocage

Total/ Weightod Average 1 10,000
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