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Figure 4:
Projected Global Energy Supply: 1980 - 2030

Billions of Tons of Oil Equivalents
Source: International Energy Agency “World Energy Outlook, 2006" (Reference Scenario)
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Standard for the Design of High-Performance Green Buildings
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SECTION

Site Sustainability

Water Use Efficiency

Energy Efficiency

Indoor Environmental Quality (IEQ)

The Building’s Impact on the Atmosphere, Materials, and Resources

1
2
3
4
5
6
7
8
9

10 Construction and Plans for Operation

11 Normative References




: ts)
ion 1)
choices, and very few

ption 2)
axible, but more effort



ASHRAE

Sketch of an Urban Heat-Island Profile

B
ar o
g
]
E
-]
&
g
o

Hural Cormmenzial Lirtsan Suburban
FRegdental Residanizl
Su t?urt-El:n Dorwniown Park Hural










ASHRAE

&

E‘R’HtEI’SEﬂSE







TABLE 6.3.3A Water Supply Source
Measurement Thresholds

Water Source Main Measurement Threshold

Potable water 1000 gal/day (3800 L/day)
Municipally reclaimed water 1000 gal/day (3800 L/day)

Alternate sources of water 500 gal/day (1900 L/day)

TABLE 6.3.3B Subsystem Water Measurement Thresholds

Subsystem Sub-Metering Threshold

Cooling towers (meter on makeup water and blowdown) Cooling tower flow through tower >500 gpm (30 L/s)
Evaporative coolers Makeup water >0.6 gpm (0.04 L's)

Steam and hot-water boilers >500.000 Btw'h (50 kW) mput

Total Irrigated landscape area with controllers >25.000 ft2 (2500 m?)

Separate campus or project buildings Consumption >1000 gal/day (3800 L/day)
Separately leased or rental space Consumption >1000 gal/day (3800 L/day)

Any large water using process Consumption >1000 gal/day (3800 L/day)
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Use (Total of All Loads)

HVAC system
HVAC system

People moving

Lighting

Process and plug process

TABLE 7.3.3.1A Energy Source Thresholds

Energy Source Threshold
Electrical service >200 kVA

On-site renewable
electric power

Gas and district services >1.000.000 Btwh (300 kW)

All systems > 1 kVA (peak)

Geothermal energy >1.000.000 Btuw'h (300 kW) heating

On-site renewable

thermal energy >100.000 Btw'h (30 kW)

TABLE 7.3.3.1B System Energy Use Thresholds

Subsystem Threshold

Connected electric load > 100kVA
Connected gas or district services load > 500.000 Btu'h (150 kW)

Sum of all feeders = 50 kVA
Connected load = 50 kVA

Connected load > 50 kVA
Connected gas or district services load > 250.000 Btu'h (75 kW)
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equal to mandatory levels

in terms of 7 kWh/ft2-yr (of
a total of 70 kWh/ft? is obtained




TABLE A-5 (Supersedes Table 5.5-5 in ANSI/ASHRAEI/IES Standard 90.1)
Building Envelope Requirements for Climate Zone 5 (A, B, C) (I-P)

Opaque Elements

Nonresidential

Assembly

Max.

Insulation

Min. R-Value

Residential

Assembly

Max.

Insulation

Min. R-Value

Semiheated

Assembly

Max.

Insulation

Min.R-Value

Roofs
Insulation Entirely above Deck
Metal Building

Attic and Other

R-250c1
R-19.0+R-110Ls

R-49.0

R-250c
R-19.0+R-110Ls

R-49.0

R-10.0c1
R-13.0+R-19.0

R-30.0

Walls, Above Grade
Mass
Metal Building
Steel Framed

Wood Framed and Other

R-133 a1
R-13.0+R-130c1
R-13.0+R-100a

R-13.0+R-75c1

U-0.071

U-0.052

U-0.055

U-0.045

R-152a
R-13.0+R-13.0c1
R-13.0+R-10.0 c1

R-13.0+R-100c1

R-76c1
R-13.0+R-6.5c1
R-13.0+R-38c1

R-13.0+R-38c1







TABLE 7.4.26 SHGC Multipliers for
Permanent Projections

SHGC Multiplier = SHGC Multiplier

(All Other
Orientations)

(North-Oriented)
0-0.60 1.00 1.00
>0.60-0.70 0.92 0.96
>0.70-0.80 0.84 0.94
>0.80-0.90 0.77 0.93

>0.90-1.00 0.90
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TABLE 7.4.3.3 Minimum System Size for Which an Economizer is Required

Climate Zones Cooling Capacity for Which an Economizer is Required*

1A. 1B No economizer requirement

2A. 2B. 3A. 3B. 3C. 4A.4B. 4C. 5A. 5B. 5C. 6A. 6B. 7. 8 =33.000 Btu/h (9.7 kW)?




2d not to exceed Design OA airflow

than Std 90.1
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TABLE 7.4.3.6 Energy Recovery Requirement (I-P)

% Outside Air at Full Design Flow

>30% >40% =>50% >60%

Climate Zone and and and and
<40% <50% <60% <70%

Design Supply Fan Flow, cfm
3B. 3C.4B.4C. 5B NR NR NR NR
1B. 2B. 5C NR NR =26.,000 =12.000
6B =225 =11.000 =5500 =4500 =3500
1A, 2A. 3A. 4A, 5A. 6A =30,000 =13.000 =5500 =4500 =3500 =2000
7.8 =4000 =3000 =2500 =1000 =0
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TABLE 7.4.6.1A LPD Factors when
Using the Building Area Method

Building Area Type LPD Factor
Courthouse 0.95
Dining—Cafeteria/Fast Food 0.95
Dining—Family 0.95
Dormitory 0.95
Exercise Center 0.95
Healthcare Clinic 0.95
Hospital 0.95
Library 0.95
Multifamily 0.95
Oftice 0.95
Penitentiary 0.95
Police Station 0.95
Religious Building 0.95
School/University
Town Hall

Transportation

All Other Building Area Types
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TABLE 7.5.3 CO,e Emission Factors

Building Project

Energy Source CO,e Ib/kWh (kg/kWh)

Grid delivered electricity and other
fuels not specified in this table

LPG or propane 0.602 (0.274)
Fuel oil (residual) 0.686(0.312)
Fuel oil (distillate) 0.614 (0.279)

Coal (except lignite) 0.822(0.373)
Coal (lignite) 1.287 (0.583)
Gasoline 0.681 (0.309)
Natural gas 0.510(0.232)

1.670 (0.758)
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TABLE 8.3.41 Minimum Toplighting Area

Lighting Power Density or Lighn'r;g Powe,r Allowances in Minimum Toplighting Area to
Daylight Area, W/ft" (W/m"~) Daylight Area Ratio

1.4 W/ (14 Wm?) <LPD
1.0 W/ (10 W/m?) < LPD < 1.4 W/ (14 W/m?)
0.5 W/ (5 Wm?) < LPD < 1.0 W/ (10 Wm?)
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TABLE 10.3.1.4 Maximum Concentration of Air Pollutants
Relevant to IAQ

Maximum Concentration,
Contaminant pg/m"’
(Unless Otherwise Noted)

Nonvolatile Organic Compounds

9 ppm and no greater than
2 ppm above outdoor levels

Ozone 0.075 ppm (8-hr)
Particulates (PM, 5) 35 (24-hr)
Particulates (PM;) 150 (24-hr)

Carbon monoxide (CO)

Volatile Organic Compounds

Acetaldehyde 140
Acrylonitrile 5

Benzene 60
1.3-Butadiene 20

t-Butyl methyl ether
(Methyl-t-butyl ether)

Carbon disulfide

*
Caprolactam

Carbon tetrachloride
Chlorobenzene

Chloroform

1.4-Dichlorobenzene

Dichloromethane
(Methylene chloride)

1.4-Dioxane

Ethylbenzene

Ethylene glycol
Formaldehyde
2-Ethylhexanoic acid”
n-Hexane
1-Methyl-2-pyrrolidinone™
Naphthalene

Nonanal~

Octanal”

Phenol
4-Phenylcyclohexene (4-PCH)*
2-Propanol (Isopropanol)
Styrene

Tetrachloroethene

(Tetrachloroethylene.
Perchloroethylene)

Toluene

1.1.1-Trichloroethane (Methyl
chloroform)

Trichloroethene (Trichloroethylene)

Xylene isomers
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TABLE 10.3.2.3 Minimum Design Service Life for Buildings

Category Minimum Service Life Building Types

Non-permanent construction buildings (sales offices. bunkhouses)

X / T J < 3 . . . - .
Temporary Up to 10 years Temporary exhibition buildings

Industrial buildings

Medium life 25 years _ .
Y Stand-alone parking structures

All buildings not temporary or medium life, including the parking structures

Long life 50 years o . -
5 yet below buildings designed for long life category
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