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IEQ Credit 6.1: Controllability of Systems—Lighting
1 Point

Intent
To provide a high level of lighting system control by individual occupants orsgroups in multi-occupant spaces (e.g.,
classrooms or conference areas) and promote their productivity, comfort and well-being.

Requirements

CASE 1. Administrative Offices and Other Regularly Occupied Spaces
Provide individual lighting controls for 9o% (minimum) of the building occupants to enable adjustments to suit
individual task needs and preferences

AND
Provide lighting system controls for all learning spaces including classrooms, chemistry laboratories, art rooms,
shops, music rooms, gymnasiums and dance and exercise studios to enable adjustments that meet group needs

and preferences.

CASE 2. Classrooms
In classrooms, provide a lighting system that operates in at least 2 modes: general illumination and AfV.

Potential Technologies & Strategies

Design the building with occupant controls for lighting. Strategies to consider include lighting controls and task
lighting. Integrate lighting systems controllability into the overall lighting design, providing ambient and task
lighting while managing the overall energy use of the building.
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IEQ Credit 6.2: Controllability of Systems—Thermal Comfort
1 Point

Intent

To provide a high level of thermal comfort system control® by individual occupants or groups in multi-occupant
spaces (e.g., classrooms or conference areas) and promote their productivity, comfort and well-being of building
oCcupants

Requirements

Provide individual comfort controls for 50% (minimum) of the building occupants in workspaces to enable
adjustments to meet individual needs and preferences. Operable windows may be used in lieu of controls for
occupants located 2o feet inside and 10 feet to either side of the operable part of a window. The areas of operable
window must meet the requirements of ASHRAE Standard 62.1-2007 paragraph 5.1 Natural Ventilation (with errata
but without addenda®).

Provide comfort system controls for all shared multicccupant spaces to enable adjustments that meet group needs

and preferences.

Conditions for thermal comfort are described in ASHRAE Standard 55-2004 (with errata but without addenda™) and
include the primary factors of air temperature, radiant temperature, air speed and humidity.

Potential Technologies & Strategies

Design the building and systems with comfort controls to allow adjustments to suit individual needs or those

of groups in shared spaces. ASHRAE Standard 55-2004 (with errata but without addenda®) identifies the factors
of thermal comfort and a process for developing comfort criteria for building spaces that suit the needs of the
occupants involved in their daily activities. Control strategies can be developed to expand on the comfort criteria
and enable individuals to make adjustments to suit their needs and preferences. These strategies may involve
system designs incorporating operable windows, hybrid systems integrating operable windows and mechanical
systems, or mechanical systems alone. Individual adjustments may involve individual thermostat controls; local
diffusers at floor, desk or overhead levels, control of individual radiant panels, or other means integrated into the
overall building, thermal comfort systems and energy systems design. Designers should evaluate the closely tied
interactions between thermal comfort, as required by ASHRAE Standard 55-2004 (with errata but without addenda®),
and acceptable indoor air qualityas required by ASHRAE Standard 62.1-2007 (with errata but without addenda®),
whether natural or mechanical ventilation.
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IEQ Credit 7.1: Thermal Comfort—Design
1 Point

Intent

To provide a comfortable thermal environment that promotes occupant productivity and well-being.

Requirements

Design heating, ventilating and air conditioning {HVAC) systems and the building envelope to meet the
requirements of ASHRAE Standard 55-2004, Thermal Environmental Conditions for Human Occupancy (with errata
but without addenda”). Demonstrate design compliance in accordance with the Section 6.1.1 documentation.

For natatoriums, demonstrate compliance with the “Typical Natatorium Design Conditions™ defined in Chapter
4 (Places of Assembly) of the ASHRAE HVAC Applications Handbook, 2003 edition (with errata but without

addenda").

Potential Technologies & Strategies

Establish comfort criteria according to ASHRAE Standard 55-2004 (with errata but without addenda®) that support
the desired quality and occupant satisfaction with building performance. In gymnasiums, if mechanical ventilation
is not used, follow ASHRAE Standard 55-2004 (with errata but without addenda”) requirements for naturally
ventilated spaces. Design building envelope and systems with the capability to meet the comfort criteriaunder
expected environmental and use conditions. Evaluate air temperature, radiant temperature, air speed and relative
humidity in an integrated fashion and coordinate these criteria with IEQ Prerequisite 1: Minimum Indoor Air Quality
Performance, [EQ Credit 1: Outdoor Air Delivery Monitoring, and IEQ Credit 2: Increased Ventilation.

IEQ Credit 7.2: Thermal Comfort—Verification
1 point in addition to IEQ credit 7.1

Intent

To provide for the assessment of building occupants’ thermal comfort over ime.

Requirements
Achieve [EQ) Credit 7.1: Thermal Comfort—Design

Agree to conduct a thermal comfort survey of building occupants (adults and students of grades 6 and above)) within
6 to 18 months after occupancy. This survey should collect anonymous responses about thermal comfort in the
building, including an assessment of overall satisfaction with thermal performance and identification of thermal
comfort problems. Agree to develop a plan for corrective action if the survey results indicate that more than 20% of
occupants are dissatisfied with thermal comfort in the building. This plan should include measurement of relevant
environmental variables in problem areas in accordance with ASHRAE Standard 55-2004 (with errata but without
addenda®).

Potential Technologies & Strategies

ASHRAE Standard 55-2004 provides guidance for establishing thermal comfort criteria and documenting and
validating building performance to the criteria. While the standard is not intended for purposes of continuous
monitoring and maintenance of the thermal environment, the principles expressed in the standard provide a basis
for the design of monitoring and corrective action systems.
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IEQ Credit 8.1: Daylight and Views—Daylight
1-3 Points

Intent
To provide building occupants with a connection between indoor spaces and the outdoors through the introduction

of daylight and views into the regularly occupied areas of the building.

Requirements
Through 1 of the 4 options, achieve daylighting in at least the following spaces:

Classroom Spaces Points
75% 1
a0% 2
OR

= 75% of all other regularly occupied spaces (1 additional point). Project teams can achieve a point for these
other spaces only if they have also achieved at least 1 point for classroom spaces.

OPTION 1. Simulation
Demonstrate through computer simulations that 75% or 9o% or more of all regularly occupied spaces achieve
daylight illuminance levels of a minimum of 25 footcandles (fc) and a maximum of 500 fc ina clear sky condition
on September 21 at 9 a.m. and 3 p.m.; areas with illuminance levels below or above the range do not comply.
However, designs that incorporate view-preserving automated shades for glare control may demonstrate
compliance for only the minimum 25 fc illuminance level.

OR
OPTION 2. Prescriptive
Useacombination of side-lighting and/or top-lighting to achieve a total daylighting zone (the floor area meeting
the following requirements) that is at least 75% (1 point) or 90% (2 points) of all the regularly occupied spaces.
For the Side-lighting daylight zone (see diagram below):

= Achieve avalue, calculated as the product of the visible light transmittance (VLT) and window-to-floor area
ratio {WFR) of daylight zone ©.150 and 0.180. The window area included in the calculation must be at least
30 inches above the floor.

D150 < VT ¥ WFR < 0180

» The ceiling must not obstruct a line in section that joins the window-head to aline on the floor that is
parallel to the plane of the window; Is twice the height of the window-head above the floor in, distance from
the plane of the glass as measured perpendicular to the plane of the glass.

= Provide sunlight redirection andfor glare control devices to ensure daylight effectiveness.
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For Top-lighting Daylight Zone (see diagram below):

® The daylit zone under a skylight is the outline of the opening beneath the skylight, plus in each direction the
lesser of:

» 70% ofthe ceiling height,

OR
» 1/2the distance to the edge of the nearest skylight,

OR

» The distance to any permanent opaque partition (if transparent show VLT) thatis farther than 70% of the
distance between the top of the partition and the ceiling.

s Achieve skylight roof coverage between 3% and 6% of the roof area with a minimum .5 VLT.
» The distance between the skylights must not be more than 1.4 times the ceiling height.

» A skylight diffuser, if used, must have a measured haze value of greater than 9o% when tested according to
ASTM Dioo3. Avoid direct line of sight to the skylight diffuser.

Exceptions for areas where tasks would be hindered by the use of daylight will be considered on their merits.
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OR

OFTION 3. Measurement
Demonstrate through records of indoor light measurements that a minimum daylight illumination level of 25 fc

has been achieved in at least 75% (1 point) or 90% (2 points) of all regularly occupied areas. Measurements must
be taken on a 16-foot grid for all occupied spaces and shall be recorded on building floor plans.

Only the square footage associated with the portions of rooms or spaces meeting the minimum illumination
requirements may be counted in the calculations.

For all projects pursuing this option, provide daylight redirection and/or glare control devices to avoid high-
contrast situations that could impede visual tasks. Exceptions for areas where tasks would be hindered by
daylight will be considered on their merits.

OR

OFTION 4. Combination
Any of the above calculation methods may be combined to document the minimum daylight illumination in at
least 75% (1 point)) or 6% (2 points) of all regularly occupied spaces. The different methods used in each space
must be clearly recorded on all building plans.

Inall cases, only the square footage associated with the portions of rooms or spaces meeting the requirements
can be applied toward the total area calculation required to qualify for this credit.

Inall cases, provide glare control devices to avoid high-contrast situations that could impede visual tasks.
Exceptions for areas where tasks would be hindered by the use of daylight will be considered on their merits.

Potential Technologies & Strategies

Design the building to maximize interior daylighting. Strategies to consider include building orientation, shallow
floor plates, increased building perimeter, exterior and interior permanent shading devices, high-performance
glazing, and high ceiling-reflectance values; additionally, automatic photocell-based controls can help to reduce
energy use. Predict daylight factors via manual calculations or model daylighting strategies with a physical or
computer model to assess footcandle levels and daylight factors achieved.
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IEQ Credit 8.2: Daylight and Views—Views
1 Point

Intent
To provide building occupants a connection to the outdoors through the introduction of daylight and views into the
regularly occupied areas of the building.

Requirements

Achieve a direct line of sight to the outdoor environment via vision glazing between 30 inches and 7 feet 6 inches
above the finish floor for building occupants in go% of all regularly occupied areas. Determine the area with direct
line of sight by totaling the regularly occupied square footage that meets the following criteria:

®# Inplan view, the area is within sight lines drawn from perimeter vision glazing.
®» Insection view, a direct sight line can be drawn from the area to perimeter vision glazing.
The line of sight may be drawn through interior glazing. For private offices, the entire square footage of the office may

be counted if 75% or more of the area has a direct line of sight to perimeter vision glazing. For classrooms and other
multi-occupant spaces, the actual square footage with a direct line of sight to perimeter vision glazing is counted.

Potential Technologies & Strategies

Design the space to maximize daylighting and view opportunities. Strategies to consider include lower partition
heights, interior shading devices, interior glazing and automatic photocell-based controls. See the LEED Reference
Guide for Green Design & Construction, 2009 Edition for more information on which spaces are applicable for this

point.
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IEQ Credit 9: Enhanced Acoustical Performance
1 Point

Intent
To provide classrooms that facilitates better teacher-to-student and student-to-student communications through
effective acoustical design.

Requirements

Sound Transmission

Design the building shell, classroom partitions and other core learning space partitions to meet the Sound
Transmission Class (STC) requirements of ANSI Standard S12.60-2002, Acoustical Performance Criteria, Design
Requirements and Guidelines for Schools, except windows, which must meet an STC rating of at least 35

AND

Background Noise
Reduce background noise level* to 40 dBA or less from heating, ventilating and air conditioning (HVAC) systems
in classrooms and other core learning spaces.

Potential Technologies & Strategies

Design considerations include reducing noise from exterior to interior spaces, between spaces within the building,
and within the classroom space. External to internal noise transmission can be reduced by orienting classrooms
away from external noise sources and using thick and/or massive materials in walls and roofs. Also, windows should
be well-sealed and have adequate air gaps between sheets of glass. See IEQ) Prerequisite 3: Minimum Acoustical
Performance for more potential technologies and strategies.

IEQ Credit 9: Enhanced Acoustical Performance LEED Schools 2007

Intent

Provide classrooms that facilitate better teacher-to-student and student-to-student
communications.

Requirements

Design classrooms and other core learning spaces to meet the Reverberation Time
(RT) requirements of ANSI Standard S12.60-2002, Acoustical Performance Criteria,
Design Requirements and Guidelines for Schools. Also design classrooms and other
core learning spaces to meet the Sound Transmission Class (STC) requirements,
excepting windows, which must meet an STC rating of at least 35.

AND
Option 1

Using the methodology described in Standard S12.60-2002, achieve a maximum
unoccupied background noise level in classrooms and other primary learning spaces
of:

40 dBA (1 Point)

35 dBA (2 Points)
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Option 2

Design classrooms and other core learning spaces using the methodology listed in
the 2003 HVAC Applications ASHRAE Handbook, Chapter 47 on Sound and
Vibration Control, and achieve an RC (N) Mark Il level of:

32 (1 Point)

27 (2 Points)

IEQ Credit 10: Mold Prevention
1 Point

Intent

To reduce the potential presence of mold in schools through preventive design and construction. measures.

Requirements
Project teams must achieve the following credits:

= [EQ Credit 3.1: Construction Indoor Air Quality Management Plan—During Construction
= [EQ) Credit 7.1: Thermal Comfort—Compliance
s [E(Q) Credit 7.2: Thermal Comfort—Verification

Provide heating, ventilating and air conditioning (HVAC) systems and controls designed to limit space relative
humidity to 60% or less during all load conditions, both occupied and unoccupied.

Develop and implement on an ongoing basis an IACQ management program for buildings based on the U.S.
Environmental Protection Agency (EPA) document, Building Air Quality: A Guide for Building Owners and Facility
Managers, EPA reference number 402-F-g1-102, December 1991.

Potential Technologies & Strategies

Acomplete guide to preventing mold and reducing the probability of it recurring can be found in the EPA's Mold
Remediation in Schools and Commercial Buildings, EPA reference number 402-K-01-001. The GREENGUARD
Environmental Institute offers its GREENGUARD Mold Protection Program™. The EPA Design Tools for Schools
offers a comprehensive program for preventing mold during the design and construction phases of a school project.
These documents contain a comprehensive overview of the principles and practices stated here and serve as valuable
resources in constructing commissioning plans and operation and maintenance guides.

Project teams should be aware of potential differences in construction if portable classrooms and modular classroom
units are being used.

Note: The information for the indoor environmental quality categories was taken directly
from a report published by LEED in 2008, which outlined the LEED Schools 2009. LEED
schools 2007 offers 1 more possible point for EQC9: Enhanced Acoustical Performance, and
that information was taken directly from the LEED credit library.

United States Green Building Council (USGBC). (2008). LEED 2009 for schools: New
construction and major renovations. Retrieved from
http://www.usgbc.org/Docs/Archive/General/Docs5547.pdf

United States Green Building Council (USGBC). (n.d.). Enhanced acoustical performance.
Retrieved from http://www.usgbc.org/node/1733761 ?return=/credits
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