Michigan Energy Code Compliance Aid:

Commercial Skylighting

AL cllel elgedvile S e Ea ST el ey A0kl Skylighting introduces natural daylight into spaces through portions
VeIl S e el E sl | of the roof. In the past, skylights were seen as purely aesthetic and
(=l U e [sE e Felg AR A e [of BP0k e i were limited to no more than 3% of the roof area. Today, we recognize
el el el el el lol st g P oPE I IHEeR  that skylighting can improve building energy efficiency by reducing
=lalel AR IRTA =Tl ERIo RS AT e e[ el [Hgiit elit | dependence on electric lighting and elminating the additional cooling
Wl s e Eplela e S = Y ISe g EVA s Joad it creates. When used as a source for daylighting with appropriate
e BT e e RTe Rl el e e [Tl e[Sl controls to coordinate the use of natural and electric lighting, skylights
=lale Mgt g SRS e IR T sk clae el can take up as much as 6% of the roof area.

help forward-thinking readers reduce energy

eloliist ol AU e Salelge RVl el (eelas i The 2015 MEC requires skylights and daylight responsive control over
advance of their being required by code. particular spaces in additions and new construction projects when they:

This aid does not explain the MEC in its entirety. e cover more than 2,500 ft* of floor area, and
Readers are referred to the current code and * are under roofs where the ceiling height is greater than 15 ft

foundational documents for complete details.

Figure 1: Spaces Requiring Skylighting
These criteria continue in the both the 2021 IECC and ASHRAE 90.1-2019. e Office « Workshop
However, to accommodate spaces with sloped ceilings, the 2021 IECC requires * Lobby Convention Center
skylights when the spaces are under roofs where at least 75% of the ceiling e Atrium Vehicle Service Area
height is greater than 15 feet. Spaces for which the 2021 IECC requires skylights e Concourse e Manufacturing Area
are listed in Figure 1. In general, these are functionally similar to the spaces for e Corridor Nonrefridgerated
which the 2015 MEC and ASHRAE 90.1-2019 require skylights. * Storage Warehouse
e Gym e Distribution & Sorting
¢ Retail e Transportation Depot
When Skyllghts Are NOt Reql"red Data adapted from the 2021 IECC. Exceptions may
2015 MEC/ASHRAE 90.1-2013 and 90.1-2019 §5.5.4.2.3; PPIY. See source documents for complete details

2021 IECC §C402.4.2
Skylights are not required for alterations, such as roof replacements. They are also are not required where the energy

savings from natural daylighting is not likely to offset the energy penalty caused by having fenestration in the roof. In
shelter and security areas, they are not required because they could present additional hazards to occupants.

Table 1: Spaces That Do Not Require Sky-lights

Current 2021 ASHRAE
Skylights are NOT required in spaces that are: 2015 MEC IECC 90.1-2019

Less than or equal to 2,500 ft?; or under roofs with a ceiling height that is less than or
equal to 15 ft; or not one of the space types listed in Figure 1

Storm shelters complying with ICC 500 See Note 1 N4 See Note 1
Projects located in Climate Zones 6 and 7 Vv Vv N4
Designed for a general LPD of less than 0.5 W/ft? Not Applicable N4 Not Applicable
Under rooftop monitors that naturally light more than 50% of the floor area N4 N4 Vv
Under roofs with a documented shade and shadow study indicating that existing

trees, buildings or other objects block direct sunlight on more than 50% of the roof Vv Vv N4

for more than 1500 of the annual hours between 8 am and 4 pm

Naturally lit from windows such that no more than 2500 ft? is unlit, and electric < <

lighting is controlled by daylight responsive controls v
Under roofs with a documented report indicating that 90% of the proposed skylight

area is shaded at noon on June 21 (approx. the solar equinox) by permanent features Vv Vv N4

of the building

Note 1: Though not explicitly excluded, storm shelters are not listed among the spaces for which skylighting is required.
Data adapted from the 2015 MEC, 2021 IECC, and ASHRAE 90.1-2019. Exceptions may apply. See source documents for complete details.



How Many Skylights Are Needed?
2015 MEC/ASHRAE 90.1-2013, 90.1-2019 §5.5.4.2.3; 2021 IECC §C402.4.2

Where they are required under the 2015 MEC as well as the 2021 IECC and ASHRAE 90.1-2019, skylights must provide
natural lighting that covers at least 50% of the floor area underneath them. They must also ensure that good quality natural
lighting is transmitted into the occupied space. This is achieved by ensuring there is a sufficient number of skylighting
elements and that they are properly located and spaced to provide adequate coverage of the daylit floor area.

Traditional skylights may be plain, ornamental, flat, or geometrically shaped with direct roof exposure. Flat models may be
fixed for lighting only, or they may be operable to also provide ventilation. Solar light tubes are an advanced technology
that use a series of fixed or modulating mirrors to bring daylight into spaces without direct roof access.

Figure 2. Various Sky-light Types
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Visible transmittance (VT) is the percentage of visible light entering the space through the skylight. If the skylights
are labeled with an NRFC rated VT equal to or greater than the threshold value, then an adequate number of skylights are
achieved when there are 3 or more square feet of roof skylight area for every 100 square feet of floor top-lit area.

If the skylighting product is not NRFC labeled or if the NRFC rated VT is less than the threshold value for skylight effective

aperture, then a more detailed approach is required to determine the appropriate skylight area. In this case, the overall VT
of the roof, also referred to as the skylight effective aperture, must be calculated as shown in the example below.

Example: How to Determine the Skylight Area

Given: Room floor area = 2750 ft2 Room Area = 55' X 50’ = 2750 ft2
Ceiling Height (CH) = 20 ft 55’
2 gty skylights 4’ x 16”; with VT = 0.25 1651474
Skylight well depth is 1 ft, so Well Factor = 0.9 e
Space between skylights is 8 ft I T |
I — !
Criteria 1: Daylighted Floor Area = 50% x Room Floor Area 4 gt = |
Daylighted Floor boundary from skylight | |
=07XCH=07X20ﬁ=14ﬁ L 0.7 x20' =14’
14'+4'+8’
Skylight Area | & ++14'+=44+i
=2x4x16ft>=128 ft? L
50 | |
8’ )
Daylighted Floor Area | |
=44 ft x 44 ft = 1936 ft2 > 1375 ft> = 0.50 x 2750 ft2 . |
| » 4'x16’
Criteria 2: Skylight Effective Aperture 2 0.01 | f’/'fryl_'goh;;”'th
(0.85 x Skylight Area x Well Factor x VT) 0.01 16’ e I
Daylighted Floor Area - | |
| )
(0.85 x 12189’;39 x0.25) _ 101262 0.01 | Daylighted Floor Area = 44" x 44' = 1936/¢ JI

| Criteria 1 and Criteria 2 Satisfied




Daylight Responsive Controls
2015 MEC/ASHRAE 90.1-2013 and 90.1-2019 §5.5.4.2.2; 2021 IECC §C402.4.1.2

There will be times when daylight is not available or is not sufficient for the safe and accurate performance of designated
tasks. In these instances, electric lighting systems are used to augment the natural lighting. Daylight responsive controls
(DRCs) must be employed to coordinate the use of the electric lighting with the available natural lighting so that spaces
are not over lit and energy is not wasted. Under the MEC/ASHRAE 90.1-2013 and 90.1-2019, DRCs are required when the
connected electric lighting power under skylights is equal to or greater than 150 W. Under the 2021 IECC, DRCs are only
required when the connected electric lighting power over skylit floor areas is greater than 150 W. Table 2 summarizes this
and other variations between the 2015 MEC and model code documents that may inform its next iteration.

Table 2: Criteria for Daylight Responsive Control (DRC) Devices

Control Capabilit (ST ASHRAE
P v 2015 MEC 90.1-2019

Connected Connected Connected

Required when load is 150 W load greater load is 150 W
or greater than 150 W or greater

Independent from other DRCs for sidelight, etc. Vv Vv V4

Calibration device
Located so that they are readily accessible for <V < no higher than
calibration in the space by authorized personnel 11 ft above the

finished floor

Continuous dimming of lighting power from 100% Zol%ocgr;(;\?ver 15°DAJO<\)Am<;E\?ver ZOI")AO(\)AI/’?(:\CI\)IEF
100%
Stepped modulation of lighting power 382//2 2 § 2 1718:2 Not Allowed Not Allowed
0%
Ability to turn electric lighting completely OFF N4 Vv N4

Work in conjunction with occupancy or vacancy
sensors so unoccupied spaces are not lighted beyond N4 N4 N4
their unoccupied setpoints

Data adapted from the 2015 MEC, 2021 IECC, and ASHRAE 90.1-2019. Exceptions may apply. See source documents for complete details.

Quality Assurance: Verification, Functional Performance Testing,

and Commissioning
ASHRAE 90.1-2013 and 90.1-2019 §5.5.4.2.2; 2021 IECC §C402.4.1.2

Controls play a key role in the efficiency of any system. With daylighting, energy savings is primarily the result of not using
electric lighting when sufficient natural daylighting is available. If the daylight responsive controls do not function properly
in each daylit space, energy savings is not maximized. So, it is important that the proper location, installation, calibration to
jobsite conditions, setpoint programming, and function of the control devices is verified by someone other than the party
responsible for their design and installation. This might be an independent service provider, a member of the owner’s
facility management team, or a member of the project delivery team that did not play a role in the system layout or
installation. These requirements are the same for the 2015 MEC/ASHRAE 90.1-2013, 2021 IECC, and ASHRAE 90.1-2019.

However, ASHRAE 90.1-2109 also requires that lighting system energy performance be commissioned. This entails
confirming that skylight elements have a manufacturer listed leakage rate less than the maximum allowable rate for their
climate zone and that the skylight-to-roof ratio is within the acceptable range. It also includes validating proper operation
of the continuous dimming function. Technically, the standard only requires that proper operation be verified, but it is
good practice to also ensure that the dimming is gradual and even throughout the space. Occupants may find lighting that
dims too quickly or unevenly to be distracting, which can negatively impact productivity.



Required Documentation

2015 MEC/ASHRAE 90.1-2013 §4.2.2 - 4.2.2.3 and §9.7 - 9.7.2.1- 9.7.2.3.
ASHRAE 90.1-2019 §4.2.2.1 - 4.2.2.3; § 4.2.5.1.2, and §9.7 - 9.7.3.3

2021 IECC §C408.3.2 - 408.3.2.3

Code Officials review construction documents to understand exactly what is to be provided to the owner and to ensure
that all safety, minimum performance, and other code requirements will be met. Builders and installers use construction
documents to guide their field work. Owners and their representatives use construction documents to confirm the project
will meet their requirements, to understand how the delivered project is intended to function, and to understand how to
operate and maintain the new or upgraded building and/or systems.

Figure 3. Checklist of Required Documents

Construction document statement that the following are to be provided to the owner:

J Project Location
J Drawings listing the location and model number of each piece of equipment
J A job-specific manual with:
¢ Contact information for a service provider
¢ Narrative of how the system is supposed to work, including the as-built setpoints for controls
e Equipment submittal data with included options and accessories
e Manufacturer’s Operation and Maintenance Manual with tasks and schedules for routine cleaning,
maintenance, and replacements
e Recommended inspection and recalibration schedule
J Results of performance testing, including:
¢ Detailed corrective measures used for any deficiencies found during testing
¢ Detailed requirements for any testing postponed due to unsuitable climate conditions.

Data adapted from the 2015 MEC, 2021 IECC, and ASHRAE 90.1-2019. Exceptions may apply. See source documents for complete details.

For these reasons, as-built, record construction documents must be provided to the owner. These documents include
certifications by the function testing service provider for DRCs and by the commissioning service provider for skylights.
The documentation requirements are the same for the 2015 MEC/ASHRAE 90.1-2013, ASHRAE 90.1-2019, and the 2021
IECC. However, the 2015 MEC and ASHRAE 90.1-2019 require the documents to be provided within 90 days of acceptance
whereas the 2021 IECC required them to be provided within 90 days of receipt of the certificate of occupancy.
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