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Compliance with nominal R-values shall be demonstrated for the thermal resistance of the
added insulation in framing cavities and/or insulated sheathing only. Nominal R-values shall
not include the thermal transmittance of other building materials or air films.

For walls where the proposed assembly would not be continuous insulation, Table 13-1
contains two alternate nominal R-value compliance options for assemblies with isolated metal
penetrations of otherwise continuous insulation. These alternate nominal R-value compliance
options are allowed for projects complying with all of the following:

a. The ratio of the cross-sectional area, as measured in the plane of the wall, of metal
penetrations of otherwise continuous insulation to the overall opaque wall area is:

i. less than 0.0004 (less than 0.04%).
ii. less than 0.0008 (Iess than 0.08%).

The metal penetrations of otherwise continuous insulation are isolated or discontinuous
(e.g. brick ties or other discontinuous metal attachments, offset brackets supporting shelf
angles that allow insulation to go between the shelf angle and the primary portions of the
wall structure). No continuous metal elements (e.g. metal studs, z-girts, z-channels, shelf
angles) penetrate the otherwise continuous portion of the insulation.

|

Every wall assembly shall comply with the alternate nominal R-value compliance option,
regardless of where the metal penetrations are located. All wall assemblies (e.g. mass,
steel-framed, wood-framed) shall comply with the option in Table 13-1 corresponding to
the cross-sectional area of metal penetrations as a percentage of the overall opaque wall
area.

e

Building permit drawings shall contain details showing the locations and dimensions of
all the metal penetrations (e.g. brick ties or other discontinuous metal attachments, offset
brackets, etc.) of otherwise continuous insulation. In addition, calculations shall be
provided showing the ratio of the cross-sectional area of metal penetrations of otherwise
continuous insulation to the overall opaque wall area.

|~

For other cases where the proposed assembly is not continuous insulation, see Section
1332 for determination of U-factors for assemblies that include metal other than screws and
nails.

For the U-factor compliance for all envelope components, including metal frame
assemblies ((used-in-spaces-with-electrieresistance-space-heat)), compliance shall be
~ demonstrated with the component U-factor for the overall assembly based on the assemblies in
Chapter 10.

Area-weighted averaging of the R-value is not allowed. When showing compliance with
R-values, the minimum insulation R-value for all areas of the component shall comply with
Tables 13-1 and 13-2. When calculating compliance using U-factors, area-weighted averaging
is allowed. Where insulation is tapered (e.g. roofs), separate assembly U-factors shall be
calculated for each four-foot section of tapered insulation.

EXCEPTIONS:

1. Opaque smoke vents are not required to meet insulation requirements.

2. Forroofs with rigid continuous insulation on the top of the roof, the insulation R-value may be averaged for
compliance with minimum prescriptive R-values only, provided that both:

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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a.  the minimum insulation is no less than R-5 (but not including area within 6 inches of each roof drain),
and

b. __the area-weighted average insulation is R-68 (in lieu of R-38).

Informative Note: For the application of the building envelope requirements to elevator shafts
and stair enclosures, see the definition of indirectly conditioned space in Chapter 2.

Informative Note: For the definition of continuous insulation, see Chapter 2.

The alternate nominal R-value compliance options provided in Section 1322 and the default
U-factors in Table 10-5A(1) for assemblies with isolated metal penetrations are intended to offer
several simple prescriptive choices in lieu of the complicated calculations required to determine
the U-factors of assemblies with metal framing.

While specific calculations need to be done for each project, previous calculations have found
the following approximate metal penetration area ratios:

- Brick ties alone (that penetrate otherwise continuous insulation) may well have a metal
penetration area ratio of 0.0002 (0.02% of the overall opaque wall area).

- Offset brackets alone (that penetrate otherwise continuous insulation) that project out to support
a shelf angle (so that the shelf angle does not penetrate otherwise continuous insulation and the
insulation can run between the shelf angle and the structure) could have a metal penetration area
ratio of 0.0003 (0.03% of the overall opaque wall area).

When added together, the total metal penetration area ratio of otherwise continuous insulation for
a design with only these two metal penetration types is likely to be within the range where it
could qualify for one of the alternate nominal R-value compliance options.

On the other hand, shelf angles alone (such as those used to support brick veneer) when
attached directly to the structure without offset brackets (thereby resulting in the shelf angle
penetrating otherwise continuous insulation), such as at the perimeter edge of an intermediate
floor slab, are likely to have a metal penetration area ratio in the 0.20% range. Consequeéntly,
shelf angles will always need to be mounted on offset brackets that allow insulation to go
between the shelf angle and the primary portions of the wall structure in order to qualify to use
one of the alternate nominal R-value compliance options.

As the overall opaque wall area is the basis of the calculation, every wall assembly must
comply with the alternate nominal R-value compliance option, regardless of where the metal
penetrations are located. Thus, even if the offset brackets attached to the mass wall area were the
only metal penetrations (which penetrate otherwise continuous insulation), the infill steel-framed
wall or wood-framed wall assemblies would still need to comply with the insulation requirements
in the alternate nominal R-value compliance option as the areas of those infill walls were
included in the calculation of the metal penetration area ratio.

There also are additional fin effects where the metal contacts the surfaces on the outside of the
insulation, such as a brick facade, that have not been considered. Metal cladding would certainly
further degrade the effective insulation R-value.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. =
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1323 Fenestration.

Discussion: Revise as follows:
(1) Section 1323: add statement of intent for fenestration orientation, retain existing Seattle
amendment for the Seattle Land Use Code, incorporate parking lot attendant booths into
exception (previously in Section 1301), add allowance for revolving doors and vestibules,
revise visible transmittance criteria;
(2) Section 1323.1: retain limits on the area of below-grade walls included in the fenestration
area calculation from the 2006 WSEC;
(3) Section 1323.3: add option for shading credit for open louvers and non-opaque overhangs
per ASHRAE/IESNA Standard 90.1-2007, Section 5.5.4.4.1; and
(4) Section 1323.4: add criteria for minimum visible transmittance for projects with
fenestration areas over 30% of the gross wall area.

Proposal: Amend 2009 WSEC as follows -

1323 Fenestration ((Glazing)). The intent is that fenestration in building facades be designed
for daylighting and vary by orientation to respond to external climatic loads.

Fenestration ((Glazing)) shall comply with Section 1312 and Tables 13-1 or 13-2. All glazing
shall be, at a minimum, double glazing. In addition, all glazing assemblies shall have at least
one low-emissivity coating unless the fenestration ((glazing)) assembly has an overall U-factor
that complies with the values in Tables 13-1 or 13-2.

EXCEPTIONS:

1. Vertical fenestration ((glazing)) located on the display side of the street level story of a retail occupancy or where
there is a street level transparency requirement in the Seattle Land Use Code or in parking lot attendant booths
with a gross floor area not exceeding 50 square feet provided in each case that the fenestration ((glazing)):

a. (i) is double-glazed with a minimum 1/2 inch airspace and with a low-e coating having a maximum
emittance of e-0.10 in a nonmetal frame or a metal frame having a thermal break (as defined in footnote
2 to Table 10-6B; or

(i) has an area weighted U-factor of 0.50 or less, except that revolving doors and vestibules are allowed to
have an area-weighted U-factor of 0.65 or less,

(U-factor calculations shall use overall assembly U-factors. When this exception is used, there are no SHGC
requirements); and

b, has:

(i) avisible transmittance for the overall fenestration assembly including the frame of 0.42, or

(ii) a visible transmittance, determined according to Section 1312.2, Exception 2, for the center of the
glazing assembly of 0.48; and,

c.__does not exceed 75 % of the gross exterior wall area of the display side of the street level story measured
from the top of the finished floor at street level. However, if the display side of the street level story exceeds
20 feet in height, then this exception may only be used for the first 20 feet of that story.

When this exception is utilized, separate calculations shall be performed for these sections of the building
envelope and these values shall not be averaged with any others for compliance purposes. The 75% area may be
exceeded on the street level, if the additional glass area is provided from allowances from other areas of the

building.

2. Fenestration with single ((Single)) glazing for security purposes and in vestibules and revolving doors shall be
included in the percentage of the total ((glazing))fenestration area, U-factor calculation and SHGC as allowed in
the Tables 13-1 or 13-2. The maximum area allowed for the total of all fenestration with single glazing is 1% of
the gross exterior wall area.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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1323.1 Area: The percentage of total fenestration area (vertical fenestration and skylights)

((glazing-(vertical-and-overhead)-area)) relative to the gross exterior wall area shall not be

greater than the appropriate value from Tables 13-1 or 13-2 for the vertical fenestration
((glazing)) U-factor, ((everhead-glazing))skylight U-factor, ((and))vertical fenestration solar
heat gain coefficient, skylight solar heat gain coefficient, and, where applicable, vertical
fenestration visible transmittance selected. For buildings with below-grade wall area, the gross
wall area used to calculate the allowable fenestration area shall not include the portion of
below-grade walls that is more than 10 feet below grade.

1323.2 U-Factor: The area-weighted average U-factor of vertical fenestration ((glazing))
shall not be greater than that specified in Tables 13-1 or 13-2 for the appropriate area and solar
heat gain coefficient and, where applicable, visible transmittance. The area-weighted average
U-factor of skylights((everhead-glazing)) shall not be greater than that specified in Tables 13-1
or 13-2 for the appropriate area and solar heat gain coefficient. U-factors for ((glazing))
fenestration shall be determined in accordance with Section 1312.

1323.3 Solar Heat Gain Coefficient: The area-weighted average solar heat gain

coefficient of ((all-glazing)) fenestration shall be calculated separately for vertical fenestration
and for skylights and shall not be greater than that specified in Tables 13-1 or 13-2 for the
appropriate area and U-factor and, where applicable, visible transmittance.

EXCEPTIONS:

1. Fenestration ((Glazing)) separating conditioned space from semi-heated space or unconditioned space.

2. Vertical fenestration with a north orientation ((glazing-which-is-oriented-within45-degrees-ofnorth)) shall be

allowed to have a maximum solar heat gain coefficient SHGC-0.10 above that required in Tables 13-1 and 13-2.
When this exception is utilized, separate calculations shall be performed for this vertical fenestration and these
values shall not be averaged with any others for compliance purposes.

3. For demonstrating compliance for vertical fenestration ((glazing)) for the first SHGC option in Tables 13-1 and
13-2 only, the SHGC in the proposed building shall be allowed to be reduced by using the multipliers in the table
below for each fenestration ((glazing)) product shaded by permanent projections that will last as long as
the building itself._Permanent projections consisting of open louvers shall be considered to provide shading,
provided that no sun penetrates the louvers during the peak sun angle on June 21. For demonstrating compliance
for vertical fenestration shaded by partially opaque permanent projections (e.g., framing with glass or perforated
metal) that will last as long as the building itself, the PF shall be reduced by multiplying it by a factor that
accounts for the solar transmittance,

Projection Factor SHGC Multiplier SHGC Multiplier
(All Orientations except (North-Oriented)
North-oriented)

0-0.10 1.00 1.00
<0.10 - 0.20 0.91 0.95
<0.20 - 0.30 0.82 0.91
<0.30 - 0.40 0.74 0.87
<0.40 - 0.50 0.67 0.84
<0.50 - 0.60 0.61 0.81
<0.60 - 0.70 0.56 0.78
<0.70 - 0.80 0.51 0.76

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Projection Factor SHGC Multiplier SHGC Multiplier

(All Orientations except (North-Oriented)
North-oriented)
<0.80 - 0.90 0.47 0.75
<0.90 - 1.00 0.44 0.73

Crojection factor (PF) is the ratio of the horizontal depth of the external shading
projection (A) divided by the sum of the height of the fenestration and the distance from
the top of the fenestration to the bottom of the farthest point of the external shading
projection (B), in consistent units. (See Figure 13B.)

A
D e o
B PF=A/B
Figure 13B

Informative Note: The projection factor multiplier is used to adjust the SHGC in the proposed
design for purposes of Exception 3 above. The SHGC criteria in Table 13-1 do not change.

For cxample, for a building with a 27% fenestration area, the SHGC required in Table 13-1
P cticad Denestration 18 SHGC-0.35 maximum.

' As a symple example, if the proposed building had vertical fenestration only on the south side
t of the building and all the fenestration had an NFRC-certified SHGC-0.45, then the fenestration

i slone would not comply with the maximum SHGC criteria for vertical fenestration. However, if
there were an overhang projecting out over the vertical fenestration a distance A of two feet, and
the vertical height from the bottom of the window to the bottom of the tip of the overhang were a
distance B of six feet, then the projection factor (PF) would be = A/B = 2 ft/6 ft = 0.33.

From the table to Exception 3 above, the multiplier is 0.74 for a 0.33 PF for south-oriented
windows. For compliance purposes, SHGC-0.45 x 0.74 multiplier = 0.33 adjusted SHGC.
Therefore, the vertical fenestration in the proposed design complies with the SHGC criteria
provided this overhang is installed.

Note that for most projects, use of this exception is more complicated. Calculations must be
done separately for each window with a different SHGC and with a different overhang A or
different height B that changes the projection factor, and for each orientation as north-oriented
fenestration has a different multiplier.

1323.4 Visible Transmittance: The area-weighted average visible transmittance of all vertical
fenestration shall not be greater than that specified in Table 13-1 for the appropriate area.

Dol canendiienis do ot apply to residential spaces, except that procedural requirements and informative notes in
L hoxed 1ext or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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1331 Component Performance Building Envelope Option, General.

Discussion: Revise as follows:
(1) clarify that compliance is to be done separately for nonresidential and residential spaces for

consistency with ASHRAE/IESNA Standard 90.1-2007, Section 5.2.1, and as has been

required for previous versions of the Seattle and Washington State Energy Codes);

(2) update reference to Seattle EnvStd (companion change to Sections 1322 and 1323 and

Table 13-1); and

(3) retain existing Seattle amendment allowing prescriptive compliance for street-level retail.
Proposal: Amend 2009 WSEC as follows -

1331 General: Buildings or structures whose design heat loss rate (UAp) and solar heat gain
coefficient rate (SHGC * Ap) are less than or equal to the target heat loss rate (UA¢) and solar
heat gain coefficient rate (SHGC * At) shall be considered in compliance with this section. The
stated U-factor, F-factor or allowable area of any component assembly, listed in Tables 13-1 or
13-2, such as roof/ceiling, opaque wall, opaque door, vertical fenestration, skylight ((glazing)),
floor over conditioned space, slab-on-grade floor, radiant floor or opaque floor may be
increased and the U-factor or F-factor for other components decreased, provided that the total
heat gain or loss for the entire building envelope does not exceed the total resulting from
compliance to the U-factors, F-factors or allowable areas specified in

this section. Compliance shall be calculated separately for the building envelope for
nonresidential spaces and for residential spaces.

EXCEPTIONS:
1. Compliance is also allowed to be shown using RS-32 for Climate Zone 1 except

a. for buildings using footnote 2 to Table 13-1 ((containing-attieroofs;wood-framed-walls-or-vertical
, fepestration-with-nonmetal-frames;-or)) and

b.  for Group R occupancies.

The prescriptive approach in Section 1323 may be used for that portion of the building envelope that complies
with Exception 1 to Section 1323.

I

1332 Component U-Factors.

Discussion: Add alternate for determining U-factor for envelope assemblies containing metal
framing.
Proposal: Amend 2009 WSEC as follows -

1332 Component U-factors. The U-factors for typical construction assemblies are included
in Chapter 10. These values shall be used for all calculations. Where proposed construction
assemblies are not represented in Chapter 10, values shall be calculated in accordance with
Chapters 16 through 18 and 25 through 27 in Standard RS-1 listed in Chapter 7, using the
framing factors listed in Chapter 10.

For envelope assemblies containing metal framing, the U-factor shall be determined by one
of the following methods:

1. Results of laboratory measurements according to acceptable methods of test.

2. Standard RS-1, listed in Chapter 7, where the metal framing is bonded on one or both
sides to a metal skin or covering.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.

Page 96 of 226 " Attachment | to DPD 2009 Seattle Energy Code Fiscal Note




{
{

Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

3. The zone method as provided in Chapter 27 of Standard RS-1, listed in Chapter 7.
4. Effective framing/cavity R-values as provided in Table 10-5A(2).

5. Mass wall assemblies having exterior insulation with isolated metal penetrations (such as
offset brackets supporting shelf angles that allow insulation to go between the shelf angle
and the primary portions of the mass wall structure) where the ratio of the cross-sectional
area of metal penetrations of otherwise continuous insulation to the mass wall area only is
less than 0.0004 (less than 0.04% of the mass wall area only), it is acceptable to use the
U-factors shown in Table 10-5B(3) for assemblies with 1 inch metal clips at 24 inches on
center horizontally and 16 inches on center vertically. When this option is used, building
permit drawings shall contain a detail showing the offset bracket with the insulation
passing between the shelf angle and the primary portions of the mass wall structure. In
addition, calculations shall be provided showing the ratio of the cross-sectional area of
metal penetrations to the mass wall area.

When return air ceiling plenums are employed, the roof/ceiling assembly shall:

1. For thermal transmittance purposes, not include the ceiling proper nor the plenum space
as part of the assembly; and :

2. For gross area purposes, be based upon the interior face of the upper plenum surface.

Informative Note: For further information about compliance for assemblies with isolated metal
penetrations, see Section 1322 and the default U-factors in Table 10-5A(1).

1333 UA Calculations.

Discussion: Retain existing Seattle amendment, and add a procedural note.

Proposal: Amend 2009 WSEC as follows - |
1333 UA Calculations: The target UAt and the proposed UAyp shall be calculated using
Equations 13-1 and 13-2 and the corresponding areas and U-factors from Table 13-1 or 13-2.
For the target UA¢ calculation, the ((everhead-glazing))skylights shall be located in roof/ceiling
area and the remainder of the ((glazing))fenestration allowed per Table 13-1 or 13-2 shall be

located in the wall area. Where insulation is tapered, separate assembly U-factors shall be
calculated in accordance with Section 1322. (See also the criteria in Section 1331.)

Informative Note: For the application of the building envelope requirements to elevator shafts
and stair enclosures, see the definition of indirectly conditioned space in Chapter 2.

Procedural Requirement: The plans shall contain a fenestration and opaque door schedule,

The fenestration schedule shall include all vertical fenestration and skylights (curtain walls,
windows, sliding and swinging glass doors and glazed roll-up doors, glass block, plastic panels,
clerestories, skylights, etc.), as well as all opaque doors (swinging metal egress doors, roll-up
warehouse doors, etc.).

For all projects, the fenestration and opaque door schedule shall include the manufacturer and
model number for all products regardless of U-factor.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in -
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. o
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The fenestration and opaque door schedules shall include the product type, size, number of
each type, the U-factor and whether the U-factor is NFRC-certified or default.

If the product is claimed to be NFRC-certified, the NFRC Certified Products Directory (CPD)
number shall be provided. A simulation report is not acceptable as this does not demonstrate that
the product complies with the NFRC rating, labeling, and certification program. Also, a
specification sheet that states “determined in accordance with NFRC 100” does not suffice.

For site-built fenestration products (as defined by NFRC) ONLY, at the time of building
permit application, it is acceptable to provide simulation reports from an NFRC-accredited
simulation laboratory for each product type that is to be installed in the project. The simulation
must include the specific frame profiles, glazing options, gas fills, spacers, etc. that are proposed
to be installed in the building. However, the NFRC Label Certificate is required to be provided
to the building inspector at the construction site. (AAMA 507 reports, thermal performance
matrices, and certificates of compliance are not acceptable.)

If a default U-factor from Chapter 10 is used for unrated products in lieu of NFRC
certification, the fenestration and opaque door schedule shall include a description of the key
energy-efficiency features that are necessary to achieve that default U-factor (indicating whether
the fenestration product is fixed or operable, frame material type, thermal break description,
number of glazing layers, emissivity of low-e coatings, gap width, gas fill, spacer, type, etc.).

For fenestration in nonresidential spaces, the fenestration schedule shall also include the solar
heat gain coefficient for each product and, where applicable, visible transmittance.

1334 Solar Heat Gain Coefficient Rate Calculations.

Discussion: Clarify that the baseline for trade-offs is SHGC without the projection factors.
Proposal: Amend 2009 WSEC as follows -

1334 Solar Heat Gain Coefficient Rate Calculations: Solar heat gain coefficient shall
comply with Section 1323.3. The target SHGCA, and the proposed SHGCA,, shall be
calculated using Equation 13-3 and 13-4 and the corresponding areas and SHGCs from Table
13-1 or 13-2._The target SHGC is the SHGC from Table 13-1 without the projection factor.

1335 Visible Transmittance Calculations.

Discussion: Add procedure for visible transmittance trade-offs (companion change to Table 13-
1).
Proposal: Amend 2009 WSEC as follows -

1335 Visible Transmittance Calculations:
Visible transmittance rate shall comply with Section 1323.4. The target VTA, and the proposed
VTA, shall be calculated using Equations 13-5 and 13-6 and the corresponding areas and VTs

from Table 13-1.

Informative Note: There is no visible transmittance requirement or calculations required to show
code compliance when the proposed total fenestration (vertical and overhead) area relative to the
gross exterior wall area is in the 0-30% category of Table 13-1.

Equations 13-1 Target UA, 13-2 Proposed UA, 13-3 Target SHGCA, 13-4 Proposed
SHGCA.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. %
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Discussion: Revise terminology for consistency.
Proposal: Amend 2009 WSEC as follows -

Uogort -

Ut =
Umbwl =
Ustwt =

U\vt =

Uvgt -

Uvgmt =

Uvgdt =

Uge =

Ut =
Ups -
Uﬁ =
Fy =

Frs =

EQUATION 13-1
Target UA;

Umthmdt + UmnAmrt + UrslArst + UortAon + UogconAogcort + UogonAogon + Unn\'tAmwt + Umbthmbwt +
UstwiAstwe T UsiAwr + UvgtAvgt + UvgmtAvgmt + Uvgthvgdt + Uthd( + UﬁntAﬁm + UpiAga + UﬂAft +
FoPg + FroPry

The target combined specific heat transfer of the gross roof/ceiling assembly, exterior wall and
floor area.

The thermal transmittance value for roofs with the insulation entirely above deck found in Table

13-1 or 13-2,
The thermal transmittance value for metal building roofs found in Table 13-1 or 13-2.

The thermal transmittance value for single rafter roofs found in Table 13-1 or 13-2.
The thermal transmittance value for attic and other roofs found in Table 13-1 or 13-2.

The thermal transmittance for ((everhead-glazing))skylights with curb found in Table 13-1 or 13-2
which corresponds to the proposed total ((glazing))fenestration area as a percent of gross exterior
wall area.

The thermal transmittance for ((everhead-glazing))skylights without curb found in Table 13-1 or
13-2 which corresponds to the proposed total ((glazing))fenestration area as a percent of gross
exterior wall area.

The thermal transmittance value for opaque mass walls found in Table 13-1 or 13-2.

The thermal transmittance value for opaque metal building walls found in Table 13-1 or 13-2.
The thermal transmittance value for opaque steel framed walls found in Table 13-1 or 13-2.

The thermal transmittance value for opaque wood framed and other walls found in Table 13-1 or
13-2.

The thermal transmittance value for vertical fenestration((glazing)) with nonmetal framing found
in Table 13-1 or 13-2 which corresponds to the proposed total ({(glazing))fenestration area as a
percent of gross exterior wall area.

The thermal transmittance value for vertical fenestration((glazing)) with metal framing found in
Table 13-1 or 13-2 which corresponds to the proposed total ((glazing))fenestration area as a
percent of gross exterior wall area.

The thermal transmittance value for entrance doors found in Table 13-1 or 13-2 which
corresponds to the proposed total ((glaging))fenestration area as a percent of gross exterior wall
area.

The thermal transmittance value for opaque doors found in Table 13-1 or 13-2,

The thermal transmittance value for mass floors over unconditioned space found in Table 13-1 or
13-2.
The thermal transmittance vatue for steel joist floors over unconditioned space found in Table 13-

1 or 13-2.
The thermal transmittance value for wood framed or other floors over unconditioned space found

in Table 13-1 or 13-2.
The F-factor for slab-on-grade floors found in Table 13-1 or 13-2.

The F-factor for radiant slab floors found in Table 13-1 or 13-2.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notesin. -
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. :
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Ay = The proposed opaque door area, Ag.

At = The proposed mass floor over unconditioned space area, Agy,.

Ay = The proposed steel joist floor over unconditioned space area, Ag,.

Ag = The proposed wood framed and other floor over unconditioned space area, Ay.
Py = The proposed lineal feet of slab-on-grade floor perimeter, Ps.

Pt = The proposed lineal feet of radiant slab floor perimeter, Py

and;

if the total amount of ((elazing))fenestration area as a percent of gross exterior wall area does not exceed the
maximum allowed in Table 13-1 or 13-2:

At = The proposed roof area with insulation entirely above deck, A.q.

Annt = The proposed roof area for metal building, A,,,.

At = The proposed single rafter roof area, A.

Aont = The proposed attic and other roof area, A,,.

Aggoort = The proposed ((everhead-glazing))skylight area with curbs, Asecor-

Aggont = The proposed ((everhead-glazing))skylight area without curbs, Ay

Apwt = The proposed opaque mass wall area, A,,,.

Anbwi = The proposed opaque metal building wall area, A p.

Astwt = The proposed opaque steel framed wall aréa, Ay

A = The proposed opaque wood framed and other wall area, A,,.

Ay = The proposed vertical ((glazing))fenestration area with nonmetal framing, A,,.
Aypmt = The proposed vertical ((elazing))fenestration area with metal framing, Aygm.
Aype = The proposed entrance door area, Ay,q.

or;

if the total amount of ((glazing))fenestration area as a percent of gross exterior wall area exceeds the maximum
allowed in Table 13-1 or 13-2, the area of each fenestration element shall be reduced in the base envelope design
by the same percentage and the net area of each wall type adjusted proportionately by the same percentage so that
the total ((evethead))skylight and vertical fenestration area is exactly equal to the maximum gross wall area
allowed in Table 13-1 or 13-2.

EQUATION 13-2
Proposed UA,

UAp = UmdAmd + Ijmrlqmr+ stArs + UmAm + UogcAogc + Uongg + UmwAmw + UmbwAmbw + UsfwAsfw +
UwfowA\vfow + UdAd +Ungvg+ UvgmAvgm + UvgdAvgd + UfmAfm + UfsAfs + UfwoAfwo + FSPS+ FsrPsr
Where:

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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UA, = The combined proposed specific heat transfer of the gross exterior wall, floor and roof/ceiling
assembly area.

U = The thermal transmittance of the roof area where the insulation is entirely above roof deck.

Ang = Opaque roof area where the insulation is entirely above roof deck.

Upr = The thermal transmittance of the metal building roof area.

A = Opaque metal building roof area.

Ug = The thermal transmittance of the single rafter roof area.

A = Opaque single rafter roof area.

Un = The thermal transmittance of the roof over attic and other roof area.

AL = Opaque roof over attic and other roof area.

Usge = The thermal transmittance for the ((everhead-glazing))skylights with curbs.

Agge = ((Overheadglazing))Skylights area with curbs.

Ugg = The thermal transmittance for the ((everhead-glazing))skylights without curbs.

Ag = ((Overhead glazing))Skylights area without curbs.

Unw = The thermal transmittance of the opaque mass wall area.

A = Opaque mass wall area (not including opaque doors).

Uibw = The thermal transmittance of the opaque metal building wall area.

Anmbw = Opaque metal building wall area (not including opaque doors).

Uspw = The thermal transmittance of the opaque steel framed wall area.

At = Opaque steel framed wall area (not including opaque doors).

Ustow = The thermal transmittance of the opaque wood framed and other wall area.

Avfow = Opaque wood framed and other wall area (not including opaque doors).

Uy, = The thermal transmittance of the vertical ((glazing))fenestration area with nonmetal framing.

Ay = Vertical ((glazing))fenestration area with nonmetal framing,

Uygme = The thermal transmittance of the vertical ((glazing))fenestration area with metal framing.

Avygmr = Vertical ((glazing))fenestration area with metal framing,

Uy = The thermal transmittance of the vertical ((glazing))fenestration area for entrance doors.

Aypd = Vertical ((glazing))fenestration area for entrance doors.

Uy = The thermal transmittance value of the opaque door area.

Ay = Opaque door area.

Usn = The thermal transmittance of the mass floor over unconditioned space area.

Agn = Mass floor area over unconditioned space.

Ug = The thermal transmittance of the steel joist floor over unconditioned space area.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in |-

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Ay = Steel joist floor area over unconditioned space.

Uswo = The thermal transmittance of the wood framed and other floor over unconditioned space area.
Ao = Wood framed and other floor area over unconditioned space.

F; = Slab-on-grade floor component F-factor.

P = Lineal feet of slab-on-grade floor perimeter.

Fo = Radiant floor component F-factor.

P, = Lineal feet of radiant floor perimeter.

NOTE: Where more than one type of wall, window, roof/ceiling, door and skylight is used, the U and A terms for
those items shall be expanded into sub-elements as:
UmwlAmwl + Umw2Amw2 + UsfwlAsfwl +...etc,

EQUATION 13-3

Target SHGCA,

SHGCA;, = SHGC (Ageont Avgort T Avpt Avui+ Avpar)
((SHECHA gtrosor ™))

Where:

SHGCA,; = The target combined specific heat gain of the target ((glazing))fenestration area.

SHGC, = The solar heat gain coefficient for fenestration((glazing)) found in Table 13-1 or 13-2 which
corresponds to the proposed total ((glazing))fenestration area as a percent of gross exterior wall
area, and
Asucorts Aogorts Avats Avpts a0 Ayt (ArograrDrogors8d-A) )are defined under Equation 13-1.

- EQUATION 13-4
Proposed SHGCA,

SHGCA, = SHGC,A,,+ SHGC,,A,,

Where:

SHGCA, = The combined proposed specific heat gain of the proposed ((glazing))fenestration area.

SHGC,, = The solar heat gain coefficient of the ((everhead-glazing))skylights.

Agy = The ((everhead-glazing))skylight area.

SHGC,, = "The solar heat gain coefficient of the vertical fenestration((glazing)).

Ay, = The vertical ((glazing))fenestration area.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Equations 13-5 Target VT A & 13-6 Proposed VTA.
Discussion: Companion change to Section 1335.
Proposal: Amend 2009 WSEC as follows -

EQUATION 13-5
Target VT A

VTA = VIAwm
Where:
VTA, = The target combined visible transmittance of the target fenestration area.
VT, =  The visible transmittance for fenestration found in Table 13-1 which corresponds to the
proposed total fenestration area as a percent of gross exterior wall area, and
A, is defined under Equation 13-1.
EQUATION 13-6
Proposed VTA,
VTA, = VT,Ay
Where:
VTA, = The combined proposed visible transmittance of the proposed fenestration area.
VT, = The visible transmittance of the vertical fenestration.
Ave = The vertical fenestration area.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Table 13-1 Building Envelope Requirements.

Discussion: Revise opaque envelope and fenestration requirements to achieve greater energy
efficiency using the criteria from ASHRAE/IESNA Standard 90.1-2007 and addenda, and
ASHRAE/USGBC/IESNA Standard 189.1-2009.

(1) Roofs: revise so that the U-factor criteria is comparable for all classes of roofs;

(2) Walls above grade: revise so that the U-factor criteria is comparable for all classes of walls
but with mass walls slightly higher, revise insulation for metal building walls per
ASHRAE/USGBC/IESNA Standard 189.1-2009, revise insulation for other walls per
addendum bb to ASHRAE/IESNA Standard 90.1, provide alternate compliance options for
otherwise continuous insulation with limited isolated metal penetrations;

(3) Walls below grade: revise to be no less stringent than the 2006 SEC,;

(4) Floors over unconditioned space: revise insulation for wood-framed floors per addendum
bb to ASHRAE/IESNA Standard 90.1;

(5) Slab-on-grade floors: revise insulation for unheated slab floors per addendum bb to
ASHRAE/IESNA Standard 90.1; ‘

(6) Opaque doors: require insulated doors per new default values in Table 10-6C;

(7) Vertical fenestration: set maximum baseline prescriptive fenestration area at 30% of the
wall area per addendum bb to ASHRAE/IESNA Standard 90.1; revise U-factor for nonmetal
framing per ASHRAE/USGBC/IESNA Standard 189.1-2009 and to match 2010 Energy Star
criteria, revise U-factor for metal framing by comparable amount, add alternate U-factor
criteria for revolving doors and vestibules, and retain existing 2006 SEC SHGC criteria; and
require additional improvements for prescriptive fenestration area in excess of the 30% of the
wall area allowed by addendum bb to ASHRAE/IESNA Standard 90.1; require 5-7% further
improvement in fenestration U-factor and SHGC criteria and establish minimum VT criteria
for 30-40% fenestration area; allow higher U-factor for a limited area of operable vertical
fenestration with metal framing; and

(8) Skylights: revise U-factor for skylights without curb per ASHRAE/USGBC/IESNA
Standard 189.1-2009, revise U-factor for skylights with curb to match 2010 Energy Star
criteria, revise SHGC for all per ASHRAE/USGBC/IESNA Standard 189.1-2009; require 5-
10% further improvement in fenestration U-factor and SHGC criteria for 30-40% fenestration
area.

For opaque roofs and walls, the U-factor criteria are proposed to be roughly comparable
for all classes of construction for equal energy. The mass wall U-criteria is slightly less
stringent due to the thermal mass benefits. (Note, however, that the mass benefits are -
relatively minor in our cloudy climate as there is only a 10-degree winter temperature
difference between day and night in Seattle, compared to a 40-degree temperature difference in
some portions of the Southwest. Thus, there is relatively little additional heat to be stored
during the day to offset loads at night.) The below-grade wall criteria are less due to the
buffering effects of the soil.

For opaque walls, alternate compliance options are provided for otherwise continuous
insulation with limited isolated metal penetrations. While metal studs, z-girts or any other
repetitive continuous metal framing members can decrease the effective R-value of insulation
by more than 50%, occasional continuous metal framing members such as shelf angles are also
significant thermal bridges around the insulation. Discontinuous metal elements, such as
stand-off brackets are better, but still are a thermal bridging element. Calculations on a stand-
off system utilizing 6-inch brackets showed that the brackets mounted at 24 inches on center

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in |

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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vertically and 16 inches on center horizontally decreased the effective R-value of the assembly
by 25% and the brackets mounted at 48 inches on center vertically and 16 inches on center
horizontally decreased the effective R-value of the assembly by 14%. Even isolated
discontinuous metal elements such as brick ties have a thermal impact that is too large to be
ignored.

For opaque doors, the revised U-factors are based on the expanded default values in
Table 10-6C. The Table 10-6C values allow compliance for opaque doors without NFRC
certification having mineral wool or polyurethane insulation. (Note that the opaque doors with
honeycomb kraft paper as the core insulation do not comply.)

For vertical fenestration area, data used to generate the U.S. Department of Energy’s
(DOE) Benchmark buildings (used to calculate the energy impacts of changes to
ASHRAE/IESNA Standard 90.1, as required by the federal Energy Policy Act - EPAct) shows
that the weighted-average fenestration area for the overall nonresidential sector is
approximately 25% of the gross wall area. Addendum bb to Standard 90.1-2007 sets 30% as
the maximum fenestration area for the prescriptive compliance option. This 30% value allows
fenestration areas that are 1/5 larger (25% + 5%) than the overall weighted-average. This 30%
value also accommodates good daylighting design as the optimum fenestration area in terms of
total energy performance, including daylighting, ranges from 15-30% of the gross wall area.
Above 30% fenestration area, there are limited additional energy benefits from reduced
lighting energy consumption due to daylighting, but increasing space heating energy
consumption for off-hours and morning warmup and increasing cooling energy consumption
during the day. To achieve a true 40% fenestration prescriptive option with a UA equivalent to
the 30% option would require fenestration U-factor and SHGC improvements of 20-25%.
However, here the 40% prescriptive compliance option is not based on equal UA to the 30%
option, only a 5-7% improvement in U-factor and SHGC is required, but minimum VT criteria
are established to ensure that the larger fenestration area will provide more daylight.

For vertical fenestration U-factor, U-0.30 maximum is the current (2010) Energy Star
requirement for windows. The federal 2009 American Recovery and Reinvestment Act
(ARRA) sets U-0.30 maximum and SHGC 0.30 maximum as the criteria for incentives for
windows. Most major window manufacturers either have products that qualify for these
programs or are developing products that will. For products with frames of fiberglass, vinyl, or
wood, the U-0.30 can be achieved by double-glazed products with good low-emissivity
coatings (and perhaps with argon gas and low-conductance spacers). For products with metal
frame having a thermal break, U-0.30 has been achieved in a previous large Seattle high-rise
project with a curtain wall having double-glazing, argon gas, a low-conductance spacer, and
TWO low-e coatings: a very-good softcoat (sputter) low-e on surface 2 inside the sealed glass
unit, and a good hard-coat (pyrolytic) low-e on surface 4 which is exposed to the room. (Also,
note that a local well-established skylight manufacturer has advertised that they have a skylight
that meets the U-0.30/SHGC-0.30 criteria.) The draft ICC International Green Construction
Code (IGCC) sets a value of U-0.28 maximum for fenestration in Seattle’s climate.

For vertical fenestration U-factor, an option has been added to allow a higher U-factor for
a limited area of operable vertical fenestration with metal framing, provided that the operable
windows are tied into an HVAC energy management system to notify building occupants of
acceptable time periods (based on outdoor air temperatures) when the operable fenestration
may be manually opened for natural ventilation and that disable HVAC operation at the

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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perimeter zones when outdoor air conditions for natural ventilation are met. This type of
system is already being used in some new Seattle buildings.
For vertical fenestration SHGC, the SHGC-0.35 is from the existing 2006 SEC.
From a larger viewpoint, a rough rule-of-thumb for achieving net-zero energy buildings
in the Pacific Northwest is a 75% reduction in building loads (such as heat loss and heat gain
through the building envelope), with the remaining 25% of the energy consumption being
provided by on-site renewable energy production. For further information about low-energy
building envelope design, see “High-Rise Igloos” by Joseph Lstiburek, ASHRAE Journal,
April 2009, pages 62-66 (with examples of building envelope design having continuous
insulation without thermal penetrations) ahd “Sustainability in Cold Climates” by Shahrokh
Farzam and Giuliano Todesco, ASHRAE Journal, January 2010, pages 20-28.
Proposal: Amend 2009 WSEC as follows -

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. :
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TABLE 13-1

|

BUILDING ENVELOPE REQUIREMENTS FOR CLIMATE ZONE 1

Nonresidential Residential, Other than Single-Family
Opaque Elements Assembly Insulation Assembly Insulation
- Max. U-factor Min. R-Value Max. U-factor Min. R-Value
Roofs
Insulation entirely above U-0.026 R-38 c.i. U-0.031 R-38 c.i.
deck ((B-0:034)) ((R-30-¢:4))
Metal building U-0.027 R-25+R-11 +R-11Ls U-0.031 R-25+R-11Ls
((U-0:031))
Single-rafter U-0.027 R-38 U-0.027 R-38
Attic and other U-0.027 R-38 adv or R-49 U-0.027 R-38 adv or R-49
Walls, Above Grade
Mass ((1) U-0.057 for Exterior and integral U-0.090 R-11.4 ci.
(includes peripheral exterior and insulation:
edges of intermediate integral insulation R16 ci
floor slabs and columns) il ed
b. R-20 insulation with
< 0.04% cross-sectional. area
of metal penetrations per
Section 1322,
¢. R-24 insulation with
> 0.04% and < 0.08% cross-
sectional area of metal
penetrations per Section 1322,
U-0.056 for
interior insulation
Interior insulation:
d. R-13 cavity insulation +
R-6 c.i. wood studs; or
e. R-13 cavity insulation -+
R-10 c.i. metal studs; or
((E-0-150)) £ R-22.4 insulation held
solely by 1-in metal clips,
(R-57-¢)) _
Metal building U-0.052 R-13 + R-13 c.i. U-0.057 R-19+R-8.5 ¢.i.
((H-0:064)) (RI3+RT5¢ed))

Searile amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Nonresidential Residential, Other than Single-Family

Opaque Elements Assembly Insulation Assembly Insulation
Max. U-factor Min. R-Value Max. U-factor Min. R-Value

Steel framed U-0.055 a. R-13 cavity + R-10 c.i. U-0.057 R-19+R-8.5 c.i.

((&-6-069)) b. R-13 cavity +

R-12.5 insulation with

< 0.04% cross-sectional area
of metal penetrations per
Section 1322.

¢. R-13 cavity +
R-15 insulation with

> 0,04% and < 0.08% cross-
sectional area of metal
penetrations per Section 1322.

(RA3+RFS5-ed)

Wood framed and other U-0.051 a. R-13 cavity + R-7.5 c.i. U-0.057 R-13+R-6 c.i.
((U-0:05%)

b. R-13 cavity +
R-9.4 insulation with

< 0.04% cross-sectional area
of metal penetrations per
Section 1322.

¢. R-13 cavity +

R-11.3 insulation with

> 0.04% and < 0.08% cross-
sectional area of metal
penetrations per Section 1322,

(R24)

Walls, Below Grade

Below grade wall U-0.070 Exterior insulation: Same as above grade -
a. R-10c.i.

Interior insulation:

b. R-19 cavity insulation
wood studs; or

¢. R-13 cavity insulation +
R-6 c.i. metal studs; or

d. R-16.8 insulation held
solely by 1-in metal clips.

((Same-as-above-grade))

Floors

Mass U-0.029 R-30c.i. U-0.029 R-30c.i.

Steel joist U-0.029 R-38 cavity + R-4 c.i. U-0.029 R-38 + R-4 c.i.

Wood framed and other U-0.025 R-38 cavity U-0.029 R-30
((5-6.029)) ((R30)

Slab-on-Grade Floors

Unheated F-0.520 (R19)) R-15 for 24 in. F-0.540 R-10 for 24 in.
((E-0:540)) (with thermal break) (with thermal break)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Nonresidential

Residential, Other than Single-Family

Opaque Elements Assembly Insulation Assembly Insulation
Max. U-factor Min. R-Value Max. U-factor Min. R-Value
Heated F-0.360 R-10c.i. F-0.360 R-10c.i.
(with thermal break) (with thermal break)
Opaque Doors
Swinging U-0.470 U-0.400
((H-0-609))
Nonswinging U-0.390 U-0.400
((H-0:-600))
Fenestration Assembly Assembly Assembly Assembly
((0-40%—of Walh)) Max. U-Factor Max. SHGC Max. U-Factor Max. SHGC

NERC-certified

NFRC-certified

NFRC-certified

NFRC-certified

or per 1006 or per 1312.1 or per 1006 or per 1312.1
Total fenestration
(vertical and overhead)
area relative to the
gross exterior wall area:
0-30.0% of wall
Vertical Fenestration
Nonmetal framing: All U-0.30 For all frame types: U-0.32
((U-6:32))

Metal framing: ((SHGE-0:40)) U-0.40

Fixed/operable U-0.38 2 SHGC-0.35 all

((H-0:40)) OR

Entrance doors U-0.60 SHGC-0.45 all PLUS U-0.60

(revolving doors & (U-0.65) permanent PF>0.50 on

vestibules) west, south and east
Skylights
Without curb (i.e., sloped U-0.45 U-0.50
glazing) (B050) | shge-0.32 all SHGC-0.35 all

((SHGG-0:35-al1))
U-0.55 U-0.60
U060
With curb (i.e,, (« )
individual unit skylights)
Fenestration Assembly Assembly Assembly Assembly
Max. U-Factor Max. SHGC & Min. VT Max. U-Factor Max. SHGC

NFRC-certified
or per 1006

NFRC-certified
or per 1312.1

NFRC-certified

or per 1006

NFRC-certified
or per 1312.1

Total fenestration
(vertical and overhead)
area relative to the
gross exterior wall area:

>30.0 and <40.0% of
wall

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Nonresidential Residential, Other than Single-Family
Opaque Elements Assembly Insulation Assembly Insulation
Max. U-factor Min. R-Value Max. U-factor Min. R-Value

Vertical Fenestration
Nonmetal framing: All U-0.28 For all frame types: U-0.32
Metal framing: SHGC-0.33 all AND U-0.40

Fixed/operable U-0.38 2 minimum VT-0.51 all

OR

Entrance doors U-0.60 SHGC-0.45 ali PLUS U-0.60

(revolving doors & U-0.65 permanent PF>0.50 on

vestibules) west, south and east AND

minimum VT-0.51 all

Skylights
Without curb (i.e., sloped U-0.40 U-0.50
glazing) SHGC-0.30 all! SHGC-0.35 all
With curb (i.e., U-0.50 U-0.60
individual unit skylights)

c.i. = continuous insulation, Ls = liner system (see definitions)._Also see requirements in Section 1332 for methodology for

determining U-factors for assemblies containing metal.

Footnotes
1. Daylighting with Plastic Skylights. For plastic skylights, the SHGC is allowed to be SHGC-0.65 maximum provided that:

(a) the visible transmittance (VT) is greater than the SHGC and

(b) the skylight area is no greater than 6% of the overhead daylight zone.

2. In nonresidential spaces, up to 10% of the actual vertical fenestration with metal framing is allowed to be operable

fenestration with an area-weighted-average assembly maximum U-Factor (NFRC-certified or default per Section 1006) of U-
0.45 provided that:

(a) the total operable fenestration area does not exceed 10% of the total vertical fenestration (actual fixed plus operable) area,

(b) the total fenestration (vertical and overhead) area does not exceed 40% of the gross exterior wall area, and

(c) the building utilizes an HYAC energy management system that notifies building occupants of acceptable time periods
(based on outdoor air temperatures) when the operable fenestration may be manually opened for natural ventilation and
that disables HVAC operation at the perimeter zones when outdoor air conditions for natural ventilation are met. If
approved by the building official, other similar control strategies are allowed to be used where they are shown to reduce
the HVAC perimeter zone energy consumption when used in conjunction with natural ventilation from operable

fenestration.

This footnote does not apply to fenestration with nonmetal framing. This footnote is not allowed to be used for the RS-29 or
RS-32 compliance options.

This footnote is allowed to be used for the Component Performance compliance option in Sections 1330 through 1335
provided that the Proposed Design complies with (a), (b), and (¢).

When this footnote is utilized, separate calculations shall be performed for the operable fenestration and these values shall
not be averaged with any others for compliance purposes.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in |
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Informative Note: For the application of the building envelope requirements to elevator shafts
and stair enclosures, see the definition of indirectly conditioned space in Chapter 2.

Informative Note: For further information about compliance for assemblies with isolated metal
penetrations, see Section 1322 and the default U-factors in Table 10-5SA(1).

Procedural Requirement: The plans shall contain a fenestration and opaque door schedule.

The fenestration schedule shall include all vertical fenestration and skylights (curtain walls,
windows, sliding and swinging glass doors and glazed roll-up doors, glass block, plastic panels,
clerestories, skylights, etc.), as well as all opaque doors (swinging metal egress doors, roll-up
warehouse doors, etc.),

For all projects, the fenestration and opaque door schedule shall include the manufacturer and
model number for all products regardless of U-factor.

The fenestration and opaque door schedules shall include the product type, size, number of
each type, the U-factor and whether the U-factor is NFRC-certified or default.

If the product is claimed to be NFRC-certified, the NFRC Certified Products Directory (CPD)
number shall be provided. A simulation report is not acceptable as this does not demonstrate that
the product complies with the NFRC rating, labeling, and certification program. Also, a
specification sheet that states “determined in accordance with NFRC 100” does not suffice.

For site-built fenestration products (as defined by NFRC) ONLY, at the time of building
permit application, it is acceptable to provide simulation reports from an NFRC-accredited
simulation laboratory for each product type that is to be ihstalled in the project. The simulation
must include the specific frame profiles, glazing options, gas fills, spacers, etc. that are proposed
to be installed in the building. However, the NERC Label Certificate is required to be provided
to the building inspector at the construction site. (AAMA 507 reports, thermal performance
matrices, and certificates of compliance are not acceptable.)

If a default U-factor from Chapter 10 is used for unrated products in lieu of NFRC
certification, the fenestration and opaque door schedule shall include a description of the key
energy-efficiency features that are necessary to achieve that default U-factor (indicating whether
the fenestration product is fixed or operable, frame material type, thermal break description,
number of glazing layers, emissivity of low-e coatings, gap width, gas fill, spacer, type, etc.).

For fenestration in nonresidential spaces, the fenestration schedule shall also include the solar
heat gain coefficient for each product and, where applicable, visible transmittance.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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CHAPTER 14
MECHANICAL SYSTEMS

Figure 14A Mechanical Systems Compliance Path.

Discussion: Modify to add new sections.
Proposal: Amend 2009 WSEC as follows —

FIGURE 14A
MECHANICAL SYSTEMS COMPLIANCE PATH
Section Simple Complex Systems
Number Subject Systems Systems Analysis
Path Path Option
1410 General Requirements X X X
1411 ((HVAL)) Mechanical Equipment Performance Requirements X X X
1412 Controls X X X
1413 Air Economizers X X X
1414 Ducting Systems X X X
1415 Piping Systems X X X
1416 Completion Requirements X X X
1420 Simple Systems (Packaged Unitary Equipment) X
1421 System Type X
1422 Controls X
1423 Economizers X
1424 Separate Air Distribution Systems X
1430 Complex Systems X
1431 System Type X
1432 Controls X
1433 Economizers X
1434 Separate Air Distribution Systems X
1435 Simultaneous Heating and Cooling X
1436 ((Heat)) Energy Recovery X
1437 Electric Motor Efficiency X
1438 Variable Flow Systems X
1439 Exhaust Hoods X
RS-29 Systems Analysis X
1440 Domestic Water Systems X X X
1441 Water Heater Installation X X X
1442 . | Shut Off Controls X X X
1443 Pipe Insulation X X X
1444 Conservation of Water and Pumping Energy X X X
1445 Heat Recovery for Domestic Water Systems X X X
1446 Domestic Hot Water Meters X X X
1450 Heated Pools X X X
1451 General X X X
1452 Pool Water Heaters X X X
1453 Controls X X X
1454 Pool Covers X X X
1454 Heat Recovery ) X X X
1460 Cold Storage X X X
1461 Refrigerated Warehouse Heating and Cooling - X X X
1462 Underslab Heating X X X
1463 Evaporators X X X
1464 Condensers X X X

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes m )
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Section . Simple Complex Systems
Number Subject Systeims Systems Analysis
Path Path Option
1465 Compressors X X X
1470 ‘Comm‘essed Air and Vacuum Air X X X
1475 Commercial Food Service X X X

1402 Mechanical Ventilation.

Discussion: No Seattle changes (retain existing Seattle amendment).
Proposal: Amend 2009 WSEC as follows -

1402 Mechanical Ventilation: The minimum requirements for ventilation shall comply with

the (Washington-State- Mechanical-Code-CWALC-51-52))) Seattle Mechanical Code.

1410 General Requirements.

Discussion: Companion change to Sections 1470 and 1475.
Proposal: Amend 2009 WSEC as follows -

1410 General Requirements. The building mechanical system shall comply with Sections
1411 through 1416, Sections 1440 through 1443, Sections 1450 through 1454, Sections 1470
and 1475, and with one of the following paths:

a. Simple Systems (Packed Unitary Equipment), Sections 1420 through 1424
b. Complex Systems, Sections 1430 through 1439
c. Systems Analysis. See Section 1141.4

Systems serving cold storage spaces and frozen storage spaces in refrigerated warchouses shall
wieet the requirements of Sections 1416, 1437, and 1460 through 1465.

1411 Mechanical Equipment Performance Requirements.

Discussion: Clarity that the requirements apply to all mechanical systems.
Proposal: Amend 2009 WSEC as follows -

1411 (HVAC)) Mechanical Equipment Performance Requirements.

Informative Note: As indicated in Section 1120, the Energy Code applies to industrial facilities,
as well as commercial and industrial processes. Thus, the equipment efficiency requirements
apply to industrial facilities, as well as systems and equipment used in commercial and industrial

processes.

1411.1 General.

Discussion:
(11 Add requirement for minimum efficiency for computer room equipment covered by

L oadtle cocaihients do not apply to residential spaces, except that procedural requirements and informative notes in

hoxed rext or brackets, and amendments to administrative and enforcement provisions, apply to all projects. ..
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ASHRAE Standard 127 as listed in Table 14-1A(2) per addendum bu of ASHRAE/IESNA
Standard 90.1-2007,
(2) Add requirement for minimum efficiency for variable refrigerant flow systems covered by
AHRI Standard 1230 as listed in Tables 14-1A(3) and 14-1A(4) per addendum cp of
ASHRAE/IESNA Standard 90.1-2007;
(3) retain existing Seattle amendment, modified so that condenser water return requirements
apply to all cooling towers with chilled water systems with an exception for replacement
towers where there are space constraints;
(4) retain existing Seattle amendment, modified so that single-pass cooling is only allowed for
icemakers and use of medical equipment during an emergency.

Proposal: Amend 2009 WSEC as follows -

1411.1 General: Equipment shall have a minimum performance at the specified rating
conditions not less than the values shown in Tables 14-1A through 14-1G. Air conditioners
primarily serving computer rooms and covered by ASHRAE Standard 127 shall comply with
the requirements in Table 14-1A(2). All other air conditioners shall comply with the
requirements in Table 14-1A(1). If a nationally recognized certification program exists for a
product covered in Tables 14-1A through14-1G, and it includes provisions for verification and
challenge of equipment efficiency ratings, then the product shall be listed in the certification

program.

Informative Note: The AHRI certification program is nationally recognized and it does include
provisions for verification and challenge of equipment efficiency ratings. Consequently, if
equipment is subject to an AHRI Standard, it shall be listed in the AHRI certification program.

For equipment not within the scope of the standards in Table 14-1A through 14-1G, this
Code does not contain any minimum efficiency requirements. However, for any claims of
efficiency, such as for calculations using the RS-29 compliance option, data shall be furnished
by the equipment manufacturer consisting of a complete report from a test performed by an
independent laboratory accredited by a nationally recognized accreditation organization.

Gas-fired and oil-fired forced air furnaces with input ratings > 225,000 Btu/h (65 kW)
and all unit heaters shall also have an intermittent ignition or interrupted device (IID), and have
either mechanical draft (including power venting) or a flue damper. A vent damper is an
acceptable alternative to a flue damper for furnaces where combustion air is drawn from the
conditioned space. All furnaces with input ratings > 225,000 Btu/h (65 kW), including electric
furnaces, that are not located within the conditioned space shall have jacket losses not
exceeding 0.75% of the input rating.

Chilled water plants and buildings with more than 500 tons total capacity shall not have
more than 100 tons provided by air-cooled chillers.
EXCEPTIONS:

1. Where the designer demonstrates that the water quality at the building site fails to meet manufacturer's
specifications for the use of water-cooled equipment.

2. Air-cooled chillers with minimum efficiencies at least 10 percent higher than those listed in Table 14-1C.
3. Replacement of existing equipment.

Cooling towers serving chilled water systems shall be selected to be able to maintain a

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
hnxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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return condenser water temperature to the tower of 86°F or less at peak design conditions,

except for replacement cooling towers of the same or smaller capacity in existing buildings
where physical constraints preclude a change from the original design.

Hydronic heat pump and other cooling and refrigeration equipment (e.g. icemakers, walk-
in coolers) shall not use domestic water only one time before dumping it to waste (no
single pass water cooling systems are allowed). The only exceptions are: replacement of
existing icemakers; or use of single pass cooling for medical and dental equipment during
power outages and other emergencies.

1411.2 Rating Conditions.

Discussion: No Seattle changes (retain existing Seattle-amendment).
Proposal: Amend 2009 WSEC as follows -

1411.2 Rating Conditions: Cooling equipment shall be rated at AHRI test conditions and
procedures when available. If equipment is rated in accordance with an AHRI Standard, it
shall be rated at AHRI Standard Rating Conditions, not "design" conditions. Where no
applicable procedures exist, data shall be furnished by the equipment manufacturer consisting
of a complete report from a test performed by an independent laboratory accredited by a
nationally recognized accreditation organization.

1411.2.1 Water-Cooled Centrifugal Water-Chilling Packages--Nonstandard Conditions:
Water-cooled centrifugal water-chilling packages that are not designed for operation at AHRI
Standard 550/590 test conditions reflected in Table 14-1C (44°F leaving chilled-water

temperature and 85°F entering condenser water temperature with 3 gpm/ton condenser water
flow) shall have maximum full-load kW/ton and NPLV ratings adjusted using Equation 14-1.

The adjusted full load and NPLV values are only applicable over the following full-load design
ranges:

e Minimum leaving chilled water temperature: 38°F;
e Maximum condenser entering water temperature: 102°F;
¢ Condenser water flow: 1 to 6 gpm/ton; and

e X >39and<60.

Chillers designed to operate outside of these ranges or applications utilizing fluids or solutions
with secondary coolants (e.g., glycol solutions or brines) with a freeze point of 27°F or lower
from freeze protection are not covered by this standard.

EQUATION 14-1
Adjusted maximum full-load kW/ton rating = (Full load kW/ton from Table 14-1C)/Kqj
Adjusted maximum NPLV rating = (IPLV from Table 14-1C)/K,g;

Where:
Kagj = 6.174722 - 0.303668(X) + 0.006'29466(){)2 - O.O()OO45780(X)3

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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X = DTgq + LIFT

DT = (24 + [full load kW/ton from Table 14-1C] x 6.83)/Flow
Flow = Condenser water flow (gpm)/cooling full load capacity (tons)
LIFT = CEWT - CLWT

CEWT = Full load condenser entering water temperature (°F)

CLWT = Full load condenser leaving chilled water temperature (°F)

1411.4 FElectric Heating and Cooling Equipment.

Discussion:. Retain existing Seattle amendment, but modify to address cooling only equipment
with electric heat in the main supply duct. '
Proposal: Amend 2009 WSEC as follows -

1411.4 Packaged and Split System Electric Heating and Cooling Equipment:

Packaged and split system electric equipment providing both heating and cooling, and cooling
only equipment with electric heat in the main supply duct before VAV boxes, in each case with
a total cooling capacity greater than 20,000 Btu/h, shall be a heat pump.

EXCEPTION: Unstaffed equipment shelters or cabinets used solely for personal wireless service facilities.

Informative Note: This does not apply to VAV systems with terminal reheat provided that there
is no electric heat in the main supply duct. Electric heat is allowed in the terminal units.

1412.4 Setback and Shut-Off

Discussion: Retain existing Seattle amendment, and add note claritying application of ekception
for relief dampers per ASHRAE Standard 90.1-2007, Section 6.5.1.1.5.
Proposal: Amend 2009 WSEC as follows -

1412.4 Setback and Shutoff: HVAC systems shall be equipped with automatic controls
capable of accomplishing a reduction of energy use through control setback or equipment
shutdown during periods of nonuse or alternate use of the spaces served by the system. The
automatic controls shall:

a. Have a minimum seven-day clock and be capable of being set for seven different day
types per week,

b. Be capable of retaining programming and time setting during loss of power for a period
of at least ten hours, and

* ¢. Include an accessible manual override, or equivalent function (e.g., telephone interface),
that allows temporary operation of the system for up to two hours.
EXCEPTIONS:
1. Systems serving areas which require continuous operation at the same temperature setpoint.

2. Equipment with full load demands of 2 Kw (6,826 Btu/h) or less may be controlled by readily accessible manuatl
oft-hour controls.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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3. Systems controlled by an occupant sensor that is capable of shutting the system off when no occupant is sensed for
~ a period of up to 30 minutes.

4.  Systems controlled solely by a manually operated timer capable of operating the system for no more than two

hours.

For hotel and motel guest rooms, a minimum of one of the following control technologies
shall be required in hotels/motels with over 50 guest rooms such that the space temperature
would automatically setback (winter) or set up (summer) by no less than 3°C (5°F) when the
occupant is not in the room:

1. Controls that are activated by the room occupant via the primary room access method -
key, card, deadbolt, etc.

2. Occupancy sensor controls that are activated by the occupant's presence in the room.

1412.4.1 Dampers: Outside air intakes, exhaust outlets and relief outlets serving conditioned
spaces shall be equipped with motorized dampers which close automatically when the system
is off or upon power failure. Return air dampers shall be equipped with motorized dampers.
Stair shaft and elevator shaft smoke relief openings shall be equipped with normally open (fails
to open upon loss of power) dampers. These dampers shall remain closed until activated by the
fire alarm system or other approved smoke detection system.

EXCEPTIONS:
1. Systems serving areas which require continuous operation.
2. Combustion air intakes.

3. Gravity (nonmotorized) relief dampers are acceptable in systems with a design outdoor air intake or exhaust

capacity of 300 cfm or less((equipment-with-less-thanefin-5,000-cfin-total-supply-flow-when-in-buildings lessthan ‘
3-stories-in-height)).

4, Type 1 grease hoods exhaust.

Informative Note: Per RS-9, Section 6.5.1.1.5, relief dampers are part of an air economizer
system that prevents overpressurization of the building. Other exhausts are not considered relief

and require motorized dampers.

Dampers installed to comply with this section, including dampers integral to HVAC
equipment, shall have a maximum leakage rate when tested in accordance with AMCA
Standard 500 of:

(a) Motorized dampers: 10 cfin/ft* of damper area at 1.0 in w.g.

(b) Nonmotorized dampers: 20 cfm/ft? of damper area at 1.0 in w.g., except that for
nonmotorized dampers smaller than 24 inches in either dimension: 40 cfm/ft? of damper

area at 1.0 in w.g.
Drawings shall indicate compliance with this section.

1412.4.1.1 Damper Controls: Dampers for outdoor air supply and exhaust shall automatically
shut when the systems or spaces served are not in use or during building warm-up, cooldown,
and setback. Operation of dampers shall be allowed during ventilation prepurge one hour
before expected occupancy and for unoccupied period precooling during the cooling season.

Classrooms, gyms, auditoriums and conference rooms larger than 500 square feet of floor
area shall have occupancy sensor control that will either close outside air dampers or turn off

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. :
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serving equipment when the space is unoccupied except where equipped with another means to
automatically reduce outside air intake below design rates when spaces are partially occupied.

1412.4.2 Optimum Start Controls: Heating and cooling systems with design supply air
capacities exceeding 2,000 cfm shall have optimum start controls. Optimum start controls
shall be designed to automatically adjust the start time of an HVAC system each day to bring
the space to desired occupied temperature levels immediately before scheduled occupancy.
The control algorithm shall, as a minimum, be a function of the difference between space
temperature and occupied setpoint and the amount of time prior to scheduled occupancy.

1412.5 Heat Pump Controls.

Discussion: Revise to correspond with Section 503.8.3.5 of the 2009 WSEC.
Proposal: Amend 2009 WSEC as follows -

controls-that prevent supplemental heater operation-above40°E:)) Heat pumps with
supplementary electric resistance heaters shall have controls complying with the following
requirements:

1. Prevent supplementary heater operation when the heating load can be met by the heat
pump alone; and

2. The cut-on temperature for compression heating shall be higher than the cut-on
temperature for supplementary heating, and the cut-off temperature for compressing
heating shall be higher than the cut-off temperature for supplementary heating.

All heat pumps installed shall include the capability to lock out the supplementary heat
based on outdoor temperature. This control shall have a maximum setting of 40°F. At final
inspection, the lock out control shall be set to 32°F or less.

EXCEPTION: The controls may allow supplementary heater operation during defiost.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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1412.8 Demand Contrel Ventilation.

Discussion: (1) Change reference to Seattle Mechanical Code; (2) Modify to achieve further fan
energy savings, and associated heating and cooling energy savings, in laboratory spaces.
Proposal: Amend 2009 WSEC as follows -

1412.8 Demand Control Ventilation.

1412.8.1 Ventilation Controls for High-Occupancy Areas. Demand control ventilation
(DCV) is required for spaces that are larger than 500 ft?, have an occupant density for
ventilation of greater than 25 people per 1000 ft? of floor area (based on the Default

Occupant Density column of Table 403.3 of the (Washington-State)) Seattle Mechanical }
Code), and are served by systems with one or more of the following:

a. An air-side economizer,
b. Automatic modulating control of the outdoor air damper, or

c. A design outdoor ventilation airflow of all systems serving the space combined greater
than 3000 cfm.

EXCEPTIONS:

1. Systems with energy recovery complying with Section 1436,

2. Spaces with a combined design outdoor airflow less than 1000 cfin.

3. S})_aces where the supply airflow rate minus any makeup or outgoing transfer air requirement is less than 1000

cfin.

1412.8.2 Ventilation Controls for Laboratories. Demand-based ventilation control or
setback control of ventilation is required for laboratory spaces with a design air change rate
sicater than or equal to 6 air changes per hour (ACH). The system shall be capable of reducing

the ventilation to 3 ACH.

1412.9 Enclosed Loading Dock, Parking Garage, and Motor Vehicle Repair Garage

Exhaust Ventilation System Control.

Discussion: Modify for consistency with the Seattle Mechanical Code and to achieve further fan
energy savings.

Proposal: Amend 2009 WSEC as follows -

1412.9 Enclosed Loading Dock, ((and)) Parking Garage, and Motor Vehicle Repair
Garage Exhaust Ventilation System Control. Mechanical ventilation systems for enclosed
loading docks, ((and)) parking garages, and motor vehicle repair garages shall be designed to
exhaust the airflow rates (maximum and minimum) determined in accordance with the ((State

Meehame&l—@eée{ehapteé%%—\&%@))) Seattle Mechanical Code Section 404.

continuously to mov1de ventilation per Seattle Mechanical Code Section 404.2.

o ewide cmendments do not apply to residential spaces, except that procedural requirements and informative notes m
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1. Gas sensor controllers shall be arranged to operate automatically upon detection of
vehicle operation or the presence of occupants by approved automatic detection devices
and shall be equipped with gas-sensor systems that modulate the ventilation system by
staging fans or varying fan speed to maintain gas concentrations below specified

maximum levels ((used%eaeﬁ#&t%ﬂ%%xha&sﬁ*en%ﬂa&e&sw@em—shaﬂ—s&&g&eﬁﬂeéﬂa{e

)). All equipment used in sensor
controlled systems shall be designed for the specific use and installed in accordance with
the manufacturer's recommendations. The following are minimum gas sensor system
requirements:

a. ((Garagesand)) In enclosed loading docks, parking garages, and motor vehicle repair
garages used predominantly by gasoline-powered vehicles shall be equipped with a
controller and a full array of carbon monoxide (CO) sensors set to maintain levels of
carbon monoxide below 35 parts per million (ppm). Spacing and location of the
sensors shall be installed in accordance with manufacturer recommendations.

b. In enclosed loading docks, parking garages, and motor vehicle repair garages
((W))where more than 20 percent of the vehicles using the garage or loading dock are
powered by nongasoline fuels, the area exposed to nongasoline fueled vehicle exhaust
shall be equipped with a controller and fuel-appropriate sensors. The set-point for the
nongasoline sensors shall be no less than the standard used by OSHA for eight hour
exposure. The controller shall activate the ventilation system when sensor set-point is
reached. Spacing and location of the sensors shall be installed in accordance with
manufacturer recommendations.

2. Automatic time clocks used to activate the system shall activate the system during
occupied periods. The time clock shall be capable of scheduling multiple start and stop
times for each day of the week, varying the daily schedule, and retaining programming
for a 10-hour period during loss of power.

3. Occupant detection sensors used to activate the system shall detect entry into the parking
garage along both the vehicle and pedestrian pathways.

1412.9.1 System Activation Devices for Enclosed Loading Docks. Ventilation systems for
enclosed loading docks shall operate continuously and shall be staged or vary fan speed by gas
Sensors.

EXCEPTION: Enclosed loading docks, having a total design capacity less than 3000 cfin, are permitted to use
occupant sensors or time clocks with a manual over-ride switch. Ready access to the switch shall be provided to
persons in the loading dock area. Time clocks shall activate the system during occupied periods and shall be capable of
scheduling multiple start and stop times for each day of the week, varying the daily schedule, and retaining
programming for 10 hours during loss of power.

1412.9.2 System Activation Devices for Enclosed Parking Garages. Ventilation systems
for enclosed parking garages shall operate continuously and shall be staged or vary fan speed
by gas sensors.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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EXCEPTIONS:
1. Enclosed parking garages or motor vehicle repair garages having a total design capacity less than 6,000 cfm are

permitted to use either of the following:

a. _An automatic time clock that activates the system during occupied periods that is capable of scheduling
multiple start and stop times for each day of the week, varying the daily schedule, and retaining programming
for 10 hours during loss of power, :

b. __An occupant detection sensor that activates the system when entry into the parking garage along a vehicle or
pedestrian pathway is detected.

2. Forenclosed parking garages that are routinely closed to vehicle traffic the garage ventilation system can be shut
down during periods when the garage is not scheduled to be open provided that the ali of the following conditions

are met:

a.  Enclosed parking garage has a total coverage gas detection system,

b.  Gas detection system is continuously active to stage fans or vary fan speed to maintain specified gas
concentration levels below specified maximum levels, and

c.  System operates for a minimum of 1-hour after the garage is scheduled to be closed.

For puiposes of this section, enclosed parking garages that are routinely closed to vehicle traffic are defined as
commercial parking structures that have posted closed hours including commercial garages that have irregular
hours due to events. Enclosed parking garages that serve multifamily residential, garages that are open 24 hours
per day for 7 days per week, or other similar uses are not considered to be defined as routinely closed to vehicle

traffic.

1412.9.3 System Activation Devices for Enclosed Motor Vehicle Repair Garages.
Ventilation systems for enclosed motor vehicle repair garages shall operate continuously and
shall be staged or vary fan speed by gas sensors.

EXCEPTION: Motor vehicle repair garages are permitted to shutdown during periods when the garage is
closed provided there is a manual override switch for garage employees to enable the system after hours
and the gas detection system is continuously active to stage fans or vary fan speed to maintain specified gas
concentration levels below specified maximum levels.

1412.10 Single Zone Variable-Air-Volume Controls.

Discussion: Add requirement for variable speed drive for single-zone systems per addendum n
to ASHRAE/IESNA Standard 90.1-2007.

Proposal: Amend 2009 WSEC as follows -
1412.10 Single Zone Variable-Air-Volume Controls. HVAC systems shall have variable
airflow controls as follows:

a.  Air-handling and fan-coil units with chilled-water cooling coils and supply fans with
motors greater than or equal to 5 hp shall have their supply fans controlled by variable-
speed drives or electronically-commutated motors. At cooling demands less than or equal
to 50%, the supply fan controls shall be able to reduce the airflow to no greater than the

larger of the following: '
1. One half of the full fan speed, or

" Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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2. The Volume'of outdoor air required to meet the ventilation requirements of the Seattle
Mechanical Code.

b. Effective January 1, 2012, all air-conditioning equipment and air-handling units with
direct expansion cooling and a cooling capacity, at the rating conditions in the AHRI
standard appropriate to the equipment, greater than or equal to 110,000 Btu/h that serve
single zones shall have their supply fans controlled by variable-speed drives or
electronically-commutated motors. At cooling demands less than or equal to 50%, the
supply fan controls shall be able to reduce the airflow to no greater than the larger of the

+ following:
1. Two-thirds of the full fan speed, or

2. The volume of outdoor air required to meet the ventilation requirements of the Seattle
Mechanical Code.

1413.1 Operation.

Discussion: Clarify definition of design supply air per ASHRAE Standard 90.1-2007 User’s

Manual, page 6-67.
Proposal: Amend 2009 WSEC as follows -

1413.1 Operation: Air economizers shall be capable of automatically modulating outside and
return air dampers to provide 100 percent of the design supply air as outside air to

reduce or eliminate the need for mechanical cooling. The design supply air is the total airflow
provided through the heating or cooling source. Systems shall provide a means to

relieve excess outdoor air during air economizer operation to prevent overpressurizing the
building. Air economizers shall be used for RS-29 analysis base case for all systems without
exceptions in Sections 1413, 1423, or 1433. Water economizers, when allowed by Section
1132.2 exception 1 or Section 1433 exceptions 3 and 9, shall be capable of providing the total
concurrent cooling load served by the connected terminal equipment lacking airside
economizer, at outside air temperatures of S50°F dry-bulb/45°F wet-bulb and below. For this
calculation, all factors including solar and internal load shall be the same as those used for peak
load calculations, except for the outside temperatures.

1413.3 Integrated Operation.

Discussion: Delete exceptions per addendum cy to ASHRAE/IESNA Standard 90.1-2007,
ASHRAE’s rationale being that with advanced controls for economizers it is now possible to

eliminate the exception.
Proposal: Amend 2009 WSEC as follows -

1413.3 Integrated Operation: The HVAC system and its controls shall allow economizer
operation when mechanical cooling is required simultaneously. Air and water economizers
shall be capable of providing partial cooling even when additional mechanical cooling is
required to meet the remainder of the cooling load.

((EXCEPTHONS:—

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in -
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1413.5 Economizer Heating System Impact.

Discussion: No Seattle changes (retain existing Seattle amendment).
Proposal: Amend 2009 WSEC as follows -

1413.5 Economizer Heating System Impact. Any HVAC system that increases the building

heating energy use during economizer operation is not allowed (e.g. single-fan/dual-duct

systems and multizone systems).

EXCEPTION: Where the heating is allowed by Section 1435,

Informative Note: Single-fan/dual-duct systems and multizone systems do not comply with this
requirement. This is because economizer operation lowers the temperature of the air entering the
hot deck heating coil, increasing its energy use. In order to use this type of system, the system
must meet one of the economizer exceptions and have neither type of economizer. (Another
resolution is to use a dual-fan/dual-duct system where the hot deck fan supplies only return air or
return air plus minimum ventilation air.)

This requirement will not affect three-deck multizone since they cannot work with an air
economizer in any case (it would make the neutral deck a cold deck).

An exception to this Section 1413.5 is provided for economizers on VAV systems that cause
zone level heating to increase due to a reduction in supply air temperature. Reducing supply air
temperatures on a cooling-VAYV system will reduce fan energy (particularly if the system has a
variable speed drive), offsetting the energy lost due to increased reheat energy.

See the discussion and diagrams in the ASHRAE Standard 90.1-2007 User’s Manual, Section
6.5.1.4, page 6-52.

1414.1 Duct Sealing and Testing.

Discussion: (1) Require testing of ductwork located outdoors per addendum cq to

ASHRAE/IESNA Standard 90.1-2007, (2) require testing of most sections of high-pressure

duct work.
Proposal: Amend 2009 WSEC as follows -

1414.1 Duct Sealing and Testing: Duct work and plenums shall be sealed in accordance with
Section 1414.1.1. Additionally, ducts shall be tested in accordance with Sections 1414.1.2 and

1414.1.3 as required.

1414.1.1 Sealing: Duct work which is designed to operate at pressures above 1/2 inch water

column static pressure shall be sealed as follows:

1.

Static pressure 1/2 inch to 3 inches: Seal all transverse joints and longitudinal seams.
Spiral lock seams in round and flat oval duct work do not require sealing; however, other

seams shall be sealed.

Static pressure above 3 inches: Seal all transverse joints, longitudinal seams and duct
wall penetrations.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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For the purposes of this section, longitudinal seams are joints oriented in the direction of
airflow. Transverse joints are connections of two duct sections oriented perpendicular to
airflow. Duct wall penetrations are openings made by any screw fastener, pipe, rod or wire.
All other connections are considered transverse joints, including but not limited to spin-ins,
taps and other branch connections, access door frames and jambs, duct connections to

equipment.

All low pressure supply and return air systems not located entirely within the conditioned
space, including the unconditioned side of enclosed stud bays or joist cavities/spaces used to
transport air, shall be securely fastened and sealed. Duct work shall be sealed using welds,
gaskets, mastic, or mastic-plus-embedded-fabric tape. Enclosed stud bays or joist
cavities/spaces used to transport air shall be sealed using mastic-plus-embedded-fabric tape, or
when drywall is used to enclose the air system, drywall mud and tape. Duct tape is not
permitted as a sealant on any ducts.

EXCEPTION: Fibrous glass duct systems installed in accordance with Standard UL 181A and flexible duct
systems installed in accordance with Standard UL 181B may use tapes listed for these systems.
1414.1.2 Low Pressure Duct Leak Test: All duct systems shall be sealed to a leakage rate
not to exceed 6 percent of the fan flow if the duct system:

1. Is connected to a constant volume, single zone, air conditioner, heat pump or furnace; and
2. Serves less than 5,000 square feet of floor area; and
3. Has more than 25 percent duct surface area located in any unconditioned space.

The leakage rate shall be confirmed through field verification and diagnostic testing, in
accordance with SMACNA Duct Leakage Test Procedures - 1985.

1414.1.3 High Pressure Duct Leak Test: Duct work that is designed to operate at static
pressures in excess of 3 inches water column and all ductwork located outside the building
envelope shall be leak-tested in accordance with SMACNA Duct Leakage Test Procedures -
1985. Representative sections totaling no less than ((25)) 75 percent of the total installed duct
area for the designated pressure class and all ductwork located outside the building envelope
shall be tested. Duct systems with pressure ratings in excess of 3 in. w.c. shall be identified on
the drawings. The maximum permitted duct leakage shall be:

Loas = C poe

Where:

L. = Maximum permitted leakage in cfm/100 ft* duct surface area.

cC. - = Duct leakage class, cfim/100 ft* at 1 in. w.c.
CL = 6 for rectangular sheet metal, rectangular fibrous, and round flexible ducts.
C, = 3 for round/flat oval sheet metal or fibrous glass ducts.

P = Test pressure, which shall be equal to the design duct pressure class ratiqg

in in. w.c.

1414.2 Insulation.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Discussion: No Seattle changes (retain existing Seattle amendment).
Proposal: Amend 2009 WSEC as follows -

1414.2 Insulation: Ducts and plenums that are constructed and function as part of the
building envelope, by separating interior space from exterior space, shall meet all applicable
requirements of Chapter 13. These requirements include insulation installation, moisture
control, air leakage, and building envelope insulation levels. ((Unheated-equipment-rooms-with
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air ducts serving individual supply air units with less than 2,800 cfm of total supply air
capacity shall be insulated to a minimum of R-7 and are not considered building envelope.
Other outside air duct runs are considered building envelope until they,

1. connect to the heating or cooling equipment, or
2. are isolated from the exterior with an automatic shut-off damper complying with Section
1412.4.1.
Once outside air ducts meet the above listed requirements, any runs within conditioned
space shall comply with Table 14-5 requirements.
Other ducts and plenums shall be thermally insulated per Table 14-5.
EXCEPTIONS:
1. Within the HVAC equipment.
2. Exhaust air ducts not subject to condensation.

3. Exposed ductwork within a zone that serves that zone.

1415.2 Radiant Systems.

Discussion: Add requirement for insulating the back side of radiant heating systems per
addendum ae to ASHRAE/IESNA Standard 90.1-2007, and also apply requirements to radiant
cooling systems.

Proposal: Amend 2009 WSEC as follows -

1415.2 Radiant Systems.

1415.2.1 Sensible Heating and Sensible Cooling Panel Insulation. All thermally ineffective
panel surfaces of sensible heating panels and sensible cooling panels, including U-bends and
headers, shall be insulated with a minimum of R-3.5. Adjacent envelope insulation counts

toward this requirement.
1415.2.2 Radiant Floor Heating and Radiant Ceiling Cooling. The bottom surfaces of floor

structures incorporating radiant heating and the top surfaces of ceiling structures incorporating
radiant cooling shall be insulated with a minimum of R-3.5. Adjacent envelope insulation

counts toward this requirement.
EXCEPTION: Requirements for heated slab-on-grade floors incorporating radiant heating are in Chapter 13.

1416 Commissioning and Completion Requirements.

Scatrle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.

Page 125 of 226 Attachment | to DPD 2009 Seattle Energy Code Fiscal Note




( <’
Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

Discussion: (1) Retain application of commissioning requirements to all buildings;
(2) add metering system to the list of equipment to be commissioned.
Proposal: Amend 2009 WSEC as follows -

1416 Commissioning and Completion Requirements.

1416.1 General. Drawing notes or specifications shall require commissioning and completion
requirements in accordance with this section.

1416.2 Commissioning Scope. Commissioning in compliance with this section and Section
1513. 7 shall be 1equn ed for new systems or modlﬁed pOI’thDS of systems((—wq-tl:ka—heahﬁg

1416.2.1 Buildings which require commissioning shall go through a commlsswnlng process
that includes as a minimum:

1. Commissioning plan;

2. Systems testing and balancing;

3. HVAC equipment and HVAC controls functional testing;
4

Supporting documentation in the form of operation and maintenance and record
documents;

5. Commisgioning report.
1416.3 Commissioning Requirements.
1416.3.1 Commissioning Plan. Commissioning plan shall include:

1. A general description of the commissioning process act1v1t1es including the systems to be
commissioned;

2. The scope of the commissioning process including systems testing and balancing,
functional testing, and supporting documentation;

3. Roles and responsibilities of the commissioning team;,

4. A schedule of activities including systems testing and balancing, functional testing, and
supporting documentation;

5. Functional test procedures and forms.

1416.3.2 Systems Testing and Balancing.

1416.3.2.1 General. All HVAC air and hydronic systems shall be balanced in accordance with
generally accepted engineering standards.

1416.3.2.2 Air Systems Balancing. Throttling losses shall be minimized by balancing the
systems or adjusting the speed of fans with motors greater than 1 hp.

1416.3.2.3 Hydronic Systems Balancing. Throttling losses shall be minimized by balancing
the systems, or trimming the pump impeller or adjusting the pump speed.
EXCEPTIONS: 1. Pumps with pump motors of 10 hp or less.

2. Throttling is an acceptable method of balancing only if the power draw does not exceed that of equivalent system
with the impeller trimmed by more than 5 percent.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. -
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All hydronic heating or cooling coils with design flow exceeding 20 gpm (76 L/m) shall be
equipped with dedicated pressure testing ports to enable testing of pressure drop through the
coil. All hydronic heating or cooling systems served by pump(s) exceeding 5 hp (3.7 kW)
shall be equipped with accessible pressure testing ports to enable testing supply and return
pressure near the end of each major hydronic run.

1416.3.3 Systems, Equipment, and Controls Functional Testing. All HVAC systems,
equipment, and controls as well as metering as specified in Chapter 12 and lighting controls ’
as specified in Section 1513.7 shall be tested to ensure that control devices, components,
equipment and systems are calibrated, adjusted and operate in accordance with sequences of
operation prescribed in the construction documents. Written procedures which clearly describe
the individual systematic test procedures, the expected systems' response or acceptance criteria
for each procedure, the actual response or findings, and any pertinent discussion. Optional
examples of test methods and forms are provided in Reference Standard 34.

1416.3.4 Supporting Documentation. Supporting documentation shall include, as a
minimum:

1416.3.4.1 Systems Documentation. Systems documentation shall be in accordance with
industry accepted standards and shall include as a minimum:

1. Submittal data stating equipment size and selected options for each piece of equipment.

2. Operation and maintenance manuals for each piece of equipment requiring maintenance,
except equipment not furnished as part of the project. Required routine maintenance
actions shall be clearly identified.

3. Names and addresses of at least one HVAC service agency.

4. HVAC controls system maintenance and calibration information, including wiring
diagrams, schematics, as-built drawings and control sequence descriptions. Desired or
field determined set points shall be permanently recorded on control drawings at control
devices, or, for digital control systems, in programming comments.

5. Complete written narrative of how each system and piece of equipment is intended to
operate including interface with existing equipment or systems (where applicable).
Sequence of operation is not acceptable as a narrative for this requirement.

1416.3.4.2 Record Documents. Construction documents shall be updated to convey a record
of the alterations to the original design. Such updates shall include updated mechanical,
electrical and control drawings red-lined, or redrawn if specified, that show all changes to size,
type and location of components, equipment and assemblies.

1416.3.4.3 Systems Operation Training. Training of the maintenance staff for each
equipment type and or system shall include as a minimum:

1. Review of systems documentation.

2. Hands-on demonstration of all normal maintenance procedures, normal operating rriodes,
and all emergency shutdown and start-up procedures.

3. Training completion report.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. p
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1416.3.5 Commissioning Report. The commissioning report shall be completed and provided
to the owner. The commissioning report shall include:

1. Completed Functional Test forms including measurable criteria for test acceptance.

2. Issues log of corrected and uncorrected deficiencies with the anticipated date of

correction.

3. Deferred tests, which cannot be performed at the time of report preparation, with
anticipated date of completion.

4. Record of progress and completion of operator training.

5. Completed Commissioning Compliance form.

1416.4 Commissioning Compliance Form. A commissioning compliance checklist shall

be submitted to the building official upon substantial completion of the work included in each
permit((building)). The checklist shall be completed and signed by the building owner

or owner's representative. The building official may require that the Commissioning
Compliance form components be submitted to verify compliance with Sections 1416 and
1513.8 requirements. Completion of the Commissioning Compliance Checklist (Figure 14B)
is deemed to satisfy this requirement.

Figure 14B Commissioning Compliance Checklist.

Discussion: Revise reference to cite Seattle code.
Proposal: Amend 2009 WSEC as follows —

FIGURE 14B

COMMISSIONING COMPLIANCE CHECKLIST

Project Name:
Project Project Address:
Information Commissioning Authority:
Commissioning D Commissioning Plan was used during construction and included items
Plan below
(Section @ A written schedule including Systems Testing and Balancing, Functional Testing,
1416.3 1) and Supporting Documentation.
Roles and Responsibilities of the commissioning team.

@® Functional Test procedures and forms.
Systems D Systems Balancing has been completed
Balancing
(Section @ Air and Hydronic systems are proportionately balanced in a manner to first minimize
1416.3 2) throttling losses.

@ Test ports are provided on each pump for measuring pressure across the pump.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in -
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Project Name:
Project Project Address:
Information Commissioning Authority:
Y
Functional D HVAC Systems Functional Testing has been completed (Section
Testing 1416.3.3)
(Section HVAC systems have been tested to ensure that equipment, components, and
subsystems are installed, calibrated, adjusted and operate in accordance with
1416.3.3)
o approved plans and specifications.
D HVAC Controls Functional Testing has been completed (Section
1416.3.3) ’
HVAC controls have been tested to ensure that control devices are calibrated,
adjusted and operate properly. Sequences of operation have been functionally tested
to ensure they operate in accordance with approved plans and specifications.
D Lighting Controls Functional Testing has been completed (Section
1513.7)
Lighting controls have been tested to ensure that control devices, components,
equipment, and systems are calibrated, adjusted and operate in accordance with
approved plans and specifications.
Supporting D Systems documentation, record documents and training have been
Documents completed or are scheduled.
(Section @ System documentation has been provided to the owner or scheduled
date:
1416.3.4) ;e ‘
@® Record documents have been submitted to owner or scheduled
date:
@ Training has been completed or scheduled
date:

Comumissioning D Commissioning Report submitted to Owner and includes items below.

Report
(Section ©® Completed Functional Tests documentation.

1416.3.5)

@ Deficiencies found during testing required by this section which have not been
corrected at the time of report preparation and the anticipated date of correction.

@ Deferred tests, which cannot be performed at the time of report preparation due to
climatic conditions or other circumstances beyond control of Commissioning
Authority.

Certification D I hereby certify that all requ?rements for commissioning have be.:en CO{npleteQ in
accordance with the (Washington-State))Seattle Energy Code, including all items
above.

Building Owner or Owner's Representative Date

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in- |
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1431.2 System Sizing Limits.

Discussion: No Seattle changes (retain existing Seattle amendment).
Proposal: Amend 2009 WSEC as follows -

1431.2 System Sizing Limits: Heating and cooling design loads for the purpose of sizing
systems shall be determined in accordance with one of the procedures described in Chapter 29
of Standard RS-1 listed in Chapter 7 or an equivalent computation procedure., For interior
temperatures, 70°F shall be used for heating and 75°F for cooling, except where different
values are specified in the Washington Administrative Code (WAC). For exterior
temperatures, 24°F shall be used for heating and 82°F dry bulb and 66°F for wet bulb for

cooling.

Building mechanical systems for all buildings which provide space heating and/or space
cooling shall be sized no greater than 150 percent of the design load as calculated above,
except that cooling towers shall comply with the sizing requirements in Section 1411.1. No
additional safety factor is allowed.

For buildings with a total equipment cooling capacity of 300 tons and above, the
equipment shall comply with one of the following;:

1. No one unit shall have a cooling capacity of more than 2/3 of the total installed cooling
equipment capacity;

2. The equipment shall have a variable speed drive; or

3. The equipment shall have multiple compressors.

EXCEPTION:  The following limited exemptions from the sizing limit shall be allowed; however, in all cases
heating and/or cooling design load calculations shall be submitted,

1. For a single piece of equipment which has both heating and cooling capability, only one function, either the
heating or the cooling, need meet the requirements of this section. Capacity for the other function shall be, within
available equipment options, the smallest size necessary to meet the load.

2. Stand-by equipment may be installed if controls and devices are provided which allow redundant equipment to
operate automatically only when the primary equipment is not operating.

3. Multiple units of the same equipment type, such as multiple chillers and boilers, with combined capacities
exceeding the design load, or a single unit that is capable of modulating to a part-load capacity of 50 percent of the
load or less, may be specified to operate concurrently only if controls are provided that sequence or otherwise
optimally control the operation of each unit based on load.

4. Installed space heating equipment output that does not exceed 10 Btu/h per square foot of gross conditioned tloor
area and installed space cooling equipment output that does not exceed 15 Btu/h per square foot of gross
conditioned floor area. No additional safety factor is allowed,

1431.3 Hydronic System Design.

Discussion; Add requirement for hydronic system piping design per addendum af and cc to
ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

1431.3 Hydronic System Design: All chilled water and condenser water piping shall be
designed such that the design flow rate in each pipe segment shall not exceed the values listed
in Table 14-3 for the appropriate total annual hours of operation. Pipe size selections for
systems that operate under variable flow conditions (e.g. modulating 2-way control valves at

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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coils) and that contain variable speed pump motors are allowed to be made from the “Variable
Flow/Variable Speed” columns. All others shall be made from the “Other” columns. (Note:
The flow rates listed here do not consider noise or erosion. Lower flow rates are often
recommended for noise sensitive locations.)

EXCEPTION: Deéign flow rates exceeding the values in Table 14-3 are allowed in specific sections of pipe if the pipe
in question is not in the critical circuit at design conditions and is not predicted to be in the critical circuit during more

than 30% of operating hours.

1432.2 Systems Temperature Reset Controls.

Discussion: Require variable speed pump control at same threshold as Section 1438.
Proposal: Amend 2009 WSEC as follows -

1432.2 Systems Temperature Reset Controls

1432.2.1 Air Systems for Multiple Zones: Systems supplying heated or cooled air to
multiple zones shall include controls which automatically reset supply air temperatures by
representative building loads. Temperature shall be reset by at least 25 percent of the design
supply-air-to-room-air temperature difference. Interior zones without an exterior wall load
impact and high occupancy areas (per Section 1412.8) shall have maximum airflow sized to
meet typical cooling loads with the higher reset air temperature.

EXCEPTIONS:

1. Where specified humidity levels are required to satisfy process needs, such as computer rooms or museums.

2. Systems that prevent reheating, recooling, or mixing of heated and cooled air supply.

3. 75 percent of the energy for reheating is from site-recovered or site solar energy sources.

4, Zones with peak supply air quantities of 300 cfin or less.

5. Dedicated outdoor air systems less than 5,000 cfin with separate thermal controls.
1432.2.2 Hydronic Systems: Systems with a design capacity of 300,000 Btu/h or greater
supplying heated or mechanically refrigerated water shall include controls which automatically
reset supply water temperatures by representative building loads or by outside air temperature.
Temperature shall be reset by at least 25 percent of the design supply-to-return water
temperature differences.

EXCEPTIONS:

1. Steam boilers.

2. Systems that provide heating with 100°F or fower supply temperature (e.g., water source heat pump loops).
To limit the heat loss from the heat rejection device (cooling tower), for hydronic heat pumps
connected to a common heat pump water loop with central devices for heat rejection (e.g.,
cooling tower):

a. If a closed-circuit tower (fluid cooler) is used, either an automatic valve shall be installed
to bypass all but a minimal flow of water around the tower (for freeze protection), or low
leakage positive closure dampers shall be provided.

b. If an open-circuit tower is used directly in the heat pump loop, an automatic valve shall
be installed to bypass all heat pump water flow around the tower.

Secattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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c. If an open-circuit tower is used in conjunction with a separate heat exchanger to isolate
the tower from the heat pump loop, then heat loss shall be controlled by shutting down
the circulation pump on the cooling tower loop.

For hydronic heat pumps connected to a common heat pump water loop with central devices
for heat rejection (e.g., cooling tower) and having a total pump system power
5 hp and greater ((exeeeding10-hp)), each hydronic heat pump shall have:

a. A two-position two-way (but not three-way) valve, or

b. A variable head pressure two-way (water regulating) control valve or pump.

For the purposes of this section, pump system power is the sum of the nominal power demand
(i.e., nameplate horsepower at nominal motor efficiency) of motors of all pumps that are
required to operate at design conditions to supply fluid from the heating or cooling source to all
heat transfer devices (e.g., coils, heat exchanger) and return it to the source. This converts the
system into a variable flow system and, as such, the primary circulation pumps shall comply
with the variable flow requirements in Section 1438.

1433 Economizers.

Discussion: (1) Clarify that requirements also apply to redundant equipment;
(2) Exception 1: clarify treatment of redundant units in calculations; clarify meaning of initial
tenant improvement; add option b for very high efficiency equipment with improvement per
addendum cy to ASHRAE/IESNA Standard 90.1-2007; and retain existing Seattle note about
limits to use of the exception;
(3) Exception 2: retain capacity limits from existing Seattle amendment;
(4) Exception 3: add chilled floors as an option, clarify the DOAS systems that accompany
chilled floor, chilled beam, and chilled ceiling space coohng systems must still comply with
the air economizer requirements;
(5) Exception 7: retain existing Seattle amendment;
(6) Exception 8: clarify that the capacity ratings are based on the outside unit;
(7) Exception 9: clarify that the text reference is to air economizers, limit Option 9a to 54, 000
Btuh, require dedicated waterside economizer for Options 9b and 9c;
(8) Exception 10: clarify that heat recovery is required for all units, and that spaces with large
internal loads are limited to 20% of the floor area to qualify for this exception.

Proposal: Amend 2009 WSEC as follows -

1433 Economizers. Air economizers meeting the requirements of Section 1413 shall be
provided on all ((rew)) systems including those serving computer server rooms, electronic
equipment, radio equipment, telephone switchgear, medical and laboratory equipment, and also
on redundant equipment.

EXCEPTIONS:

1. a.__ Qualifying small equipment: This exception shall not be used for unitary cooling equipment installed
outdoors or in a mechanical room adjacent to the outdoors. This exception is allowed to be used for other
cooling units and split systems with a total cooling capacity rated in accordance with Section 1411.2 of less
than 33,000 Btu/h (hereafter referred to as qualifying small systems) provided that these are high-efficiency
cooling equipment with SEER and EER values more than 15% higher than minimum efficiencies listed in
Tables 14-1A, 14-1B and 14-1D, in the appropriate size category, using the same test procedures. Equipment
shall be listed in the appropriate certification program to qualify for this exception. The total capacity of all
qualifying small equipment without economizers shall not exceed 72,000 Btu/h per building, or 5% of its air
economizer capacity, whichever is greater. That portion of the equipment serving Group R Occupancy is not

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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included in determining the total capacity of all units without economizers in a building. Redundant units are
not

included in determining the total capacity of all units without economizers in a building ((counted-in-the
eapacity Hmnitations)). This exception shall not be used for the shetl-and-core permit or for the initial tenant

improvement (i.e. the first time that the space is occupied) or for RS-29 analysis.

b. _Qualifying very-small very-high efficiency equipment: This exception shall not be used for unitary cooling
equipment installed outdoors or in a mechanical room adjacent to the outdoors. This exception is allowed to
be used for other cooling units and split systems with a total cooling capacity rated in accordance with
Section 1411.2 of less than or equal to 24,000 Btu/h (hereafter referred to as “qualifying very-small very-high
efficiency equipment”) provided that these are high-efficiency cooling equipment with SEER and EER
values more than 64% higher than minimum efficiencies listed in Tables 14-1A, 14-1B and [4-1D, in the
appropriate size category, using the same test procedures. If a unit is rated with an IPLV, IEER or SEER,
then to eliminate the required economizer, the minimum cooling efficiency of the HV AC unit shall be
increased by the percentage shown. If the HVAC unit is only rated with a full load metric like EER or COP
cooling then these shall be increased by the percentage shown. Equipment shall be listed in the appropriate
certification program to qualify for this exception. The total capacity of all qualifying very-small very-high
efficiency equipment without economizers shal} not exceed 24,000 Btu/h per tenant space. This exception
shall not be used for the shell-and-core permit or for the initial tenant improvement or for RS-29 analysis.

Informative Note: Exception 1 is only applicable to HVAC equipment that complies with
Section 1411.1 and is regulated in Tables 14-1A, 14-1B and 14-1D.

Section 1411.1 requires that “if a nationally recognized certification program exists for a
product covered in Tables 14-1A through 14-1G, and it includes provisions for verification and
challenge of equipment efficiency ratings, then the product shall be listed in the certification
program.” As of the date of adoption of this Code, the AHRI program does satisfy those criteria.
Therefore, products subject to the AHRI standards must be listed in the AHRI certification
program.

In Tables 14-1A, 14-1B, and 14-1D, virtually all of the equipment efficiency ratings are
required to be determined in accordance with an AHRI Standard (though some products are rated
in accordance with ASHRAE Standard 127). Energy Code compliance is determined at standard
conditions (not at project specific conditions). Compliance should be verifiable through the
AHRI directory at www.ahridirectory.org. It is not acceptable for a manufacturel to submit its
own calculations for AHRI standards.

Consequently, to use exception 1 to Section 1433, a product must both: be within the scope of
the specified AHRI standard and be included in the AHRI certification program (except for those
products rated in accordance with ASHRAE Standard 127). Certain equipment used in computer
server rooms is not within the scope of the standards listed in Tables 14-1A, 14-1B, and 14-1D
and is not eligible for certification. Therefore, such equipment does not qualify to use exception
1 to Section 1433 (though it may qualify to use another exception).

Informative Note: The exceptions to Section 1433 generally are not equal-energy alternates to a
system with air economizer. For example, the 15% higher efficiency cooling units allowed in
Exception la do not come close to providing equivalence to air economizer.

However, in response to requests, ASHRAE has calculated the improvement in cooling
equipment efficiency necessary to compensate for the lack of outside air cooling capability of an
economizer. For western Washington, the cooling equipment efficiency improvement required is
64%. This is the basis for the criteria in Exception 1b. At the time this Code was adopted, it was
not known whether there were equmment models on the market that could be shown to meet the
criteria in Exception 1b.

2. Chilled water terminal units connected to systems with chilled water generation equipment with IPLV values more
than 25% higher than minimum part load efficiencies listed in Table 14-1C, in the appropriate size category, using
the same test procedures. Equipment shall be listed in the appropriate certification program to qualify for this
exception. The total capacity of all systems without economizers shall not exceed ((486;800)) 72,000 Btu/h per
building, or ((28)) 5% of its air economizer capacity, whichever is greater. That portion of the equipment serving

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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Group R Occupancy is not included in determining the total capacity of all units without economizers in a
building. This exception shall not be used for the shell-and-core permit or for the initial tenant improvement or for
RS-29 analysis.

" 3. Water-cooled refrigeration equipment ((serving-chilled-beams-and-chilled-ceilings-space-cooling-systems-only))

which are provided with a water economizer meeting the requirements of Section 1413 _and that serve only the
following space cooling systems:

a. __chilled floor slabs not covered with other material and having direct exposure to the space,

b. chilled beams

c.  chilled ceilings.

Water economizer capacity per building shall not exceed 500 tons. This exception shall not be used for RS-29
analysis.

Informative Note: This water economizer exception applies to equipment that only serves chilled
floor slabs, chilled beams, and chilled ceilings space cooling systems. Chilled floor slabs, chilled
beams, and chilled ceilings space cooling systems are often partnered with Direct Outside Air
Supply (DOAS) systems. The DOAS system is not included in this exception and must comply
with the air economizer requirements, unless it qualifies for one of the other exceptions.

4.  Systems for which at least 75% of the annual energy used for mechanical cooling is provided from site-recovery
or site-solar energy source.

5. Systems where special outside air filtration and treatment, for the reduction and treatment of unusual outdoor
contaminants, makes an air economizer infeasible.

6. Systems with dehumidification that affect other systems so as to increase the overall building energy consumption.
New humidification equipment shall comply with Section 1413 .4.

7. Systems complying with all of the following criteria:

a.  Consist of multiple water source heat pumps with a total cooling capacity for each water-source heat pump of
less than 54,000 Btu/h that are connected to a common water loop;

b. Have a minimum of 60% air economizer complying with Section 1413 that is ducted in a fully enclosed path
directly to every heat pump unit in each zone, except that ducts may terminate within 12 inches of the intake
to an HVAC unit provided that they are physically fastened so that the outside air duct is directed into the
unit intake;

c¢. Have water source heat pumps with an EER at least 15% higher for cooling and, for units serving periineter
zones with heating loads (e.g. zones with exterior walls, roofs, or floors), a COP at least 15% higher for
heating than that specified in Section 1411;

d.  Where provided_with a dedicated boiler or furnace for that building, have a central boiler or furnace
efficiency of 90 percent minimum; and

e.  Provide heat recovery with a minimum 50% heat recovery effectiveness as defined in Section 1436 to preheat
the outside air supply.

8. For Group R Occupancy, cooling units installed outdoors or in a mechanical room adjacent to outdoors with a
total cooling capacity less than 20,000 Btu/h and other cooling units with a total cooling capacity less than 54,000
Btu/h provided that these are high-efficiency cooling equipment with SEER and EER values more than 15 percent
higher than minimum efficiencies listed in Tables 14-1A, 14-1B and 14-1D, in the appropriate size category, using
the same test procedures. Equipment shall be listed in the appropriate certification program to qualify for this
exception. For split-systems, compliance is based on the cooling capacity of individual fan coil units.

Informative Note: Chillers with fan coil units do not qualify for this exception as chillers are not
covered in Tables 14-1A, 14-1B, or 14-1D. Most variable refrigerant flow (VRF) systems are
too large and also do not qualify for this exception, as AHRI 1230, the standard for rating the
efficiency of VRF systems in Tables 14-1A(3)-(4), bases the capacity on the outside unit size,

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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9. Equipment used to cool any dedicated server room, electronic equipment room or telecom switch room provided
that they completely comply with option 9a, 9b, ((e¥)) 9¢, 9d, or 9e in the table below. The total capacity of all
qualifying systems without economizers shall not exceed 240,000 Btu/h per building or 10 percent of its air
economizer capacity, whichever is greater. This exception shall not be used for RS-29 analysis.

10. Variable refrigerant flow (VRF) systems, multiple-zone split-system heat pumps, consisting of multiple,
individually metered indoor units with multi-speed fan motors, served on a single common refrigeration circuit
with an exterior reverse-cycle heat pump with variable speed compressor(s) and variable speed condenser fan(s).
These systems shall also be capable of providing simultaneous heating and cooling operation, where in all zones
with VRF units recovered energy from the indoor units operating in one mode can be transferred to one or more
indoor units operating in the other mode, and shall serve at least 20 percent internal (no perimeter wall within 12
feet (())) and 20 percent perimeter zones (as determined by conditioned floor area) and the outdoor unit shall be at
least 65,000 Btu/h in total capacity. Systems utilizing this exception shall have 50 percent heat recovery
effectiveness on the outside air. For the purposes of this exception, dedicated server rooms, electronic equipment
rooms or telecom switch rooms are not considered perimeter zones and shall not exceed 20% of the floor area
served by the VRF system. This exception shall be limited to buildings of 60,000 square feet and less.

Procedural Requirement; The materials submitted with the permit application shall specify the
gross conditioned floor area of the building,

11. Medical and laboratory equipment that is directly water-cooled and that is not dependent upon space air temperature.

Equipment Type Higher Part-Load Control Economizer
Equipment
Efficiency
Option 9a Table 14-1A and Table 14-1B* +15%"° Required over 85,000 Btu/h® | None required
Option 9b Table 14-1A and Table 14-1B* + 5% Required over 85,000 Btu/h® | Dedicated Waterside
economizer
Option 9¢ ASHRAE Standard 127 + ((8)) 10%# Required over 85,000 Btu/h® | Dedicated Waterside
. economizer
Option 9d | Table 14-1C" +25% Required for all chillers’ None required
Option 9¢ | Table 14-1C" +10/15%" Required over 85,000 Btu/h® | Dedicated Waterside
economizer

Footnotes to table

a. Fora system where all of the cooling equipment is subject to the AHRI standards listed in Tables 14-1A and 14-1B, the
system shall comply with all of the following (note that if the system contains any cooling equipment that exceeds the
capacity limits in Table 14-1A or 14-1B, or if the system contains any cooling equipment that is not included in Table
14-1A or 14-1B, then the system is not allowed to use this option).

b.  The cooling equipment shall have an SEER/EER value and an [EER/IPLYV value that each is a minimum of 15 percent
greater than the value listed in Tables 14-1A and 14-1B (1.15 x values in Tables 14-1A and 14-1B).

c.  For units with a total cooling capacity over 85,000 Btu/h, the system shall utilize part-load capacity control schemes
that are able to modulate to a part-load capacity of 50 percent of the load or less that results in the compressor operating
at the same or higher EER at part loads than at full load (e.g., minimum of two-stages of compressor unloading such as
cylinder unloading, two-stage scrolls, dual tandem scrolls, but hot gas bypass is not credited as a compressor unloading
system). ‘

d.  The cooling equipment shall have an SEER/EER value and an IEER/IPLV value that each is a minimum of 5 percent
greater than the value listed in Tables 14-1A and 14-1B (1.05 x values in Tables 14-1A and 14-1B).

e. The system shall include a water economizer in lieu of air economizer. Water economizers shall be capable of
providing the total concurrent cooling load served by the connected terminal equipment lacking airside economizer, at
outside air temperatures of S0°F dry-bulb/45°F wet-bulb and below. For this calculation, all factors including solar and

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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internal load shall be the same as those used for peak load calculations, except for the outside temperatures. The
equipment shall

be sewed by a ded1cated condense1 water system ((un%ess—a—neaﬂeéea{ed—eeﬁéeﬂsel—wa%ei—system—aﬂs%s—ma%ean

f.  For a system where all cooling equipment is subject to ASHRAE Standard 127-2007.

g. The cooling equipment subject to the ASHRAE Standard 127-2007 shall have ((an-EER-valae-and-aniPLV)) a SCOP
value that is ((equal-er)) 2 minitnum of 10 percent greater than the value listed in Tables 14-1A(2) (1.10 x values in
Tables 14-1A(2)) ((ard-14-1B)) when determined in accordance with the rating conditions in ASHRAE Standard 127-
2007 (i.e., not the rating conditions in AHRI Standard 210/240 or 340/360). ((Fhis)) Effective January 1, 2012, this
information shall be provided by an independent third party.

h.  For a system with chillers subject to the AHRI standards listed in Table 14-1C (e.g. a chilled water system with fan coil
units).

i. _ The cooling equipment shall have an full-load. EER value and an IPLV value that is a minimum of 25 percent greater
than the value listed in Table 14-1C (1.25 x value in Table 14-1C), or a full-load and IPLV kW/ton that is at least 25

percent lower than the value listed in Table 14-1C (0.75 x value in Table 14-1C).

i. _ For all chillers, the system shall utilize part-load capacity control schemes that are able to modulate to a part-load
capacity of 50 percent of the load or less and that result in the compressor operating at the same or higher EER at patt

loads than at full load (e.g., minimum of two-stages of compressor unloading such as cylinder unloading, two-stage

scrolls, dual tandem scrolls, but hot gas bypass is not a qualifying compressor unloading system).

k. __For air-cooled chillers, the cooling equipment shall have an IPLV EER value that is a minimum of 10% greater than the
IPLV EER value listed in Table 14-1C (1.10 x values in Table 14-1C). For water-cooled chillers, the cooling

equipment shall have an IPLV kW/ton that is at least 15% lower than the IPLLV kW/ton value listed in Table 14-1C
(0.85 x values in Table 14-1C).

Informative Note: Options 9a and 9b are only applicable to HVAC equipment that complies with
Section 1411.1 and is regulated in Tables 14-1A and 14-1B.

Section 1411.1 requires that “if a nationally recognized certification program exists for a
product covered in Tables 14-1A through 14-1G, and it includes provisions for verification and
challenge of equipment efficiency ratings, then the product shall be listed in the certification
program.” As of the date of adoption of this Code, the AHRI program does satisfy those criteria.
Therefore, products subject to the AHRI standards must be listed in the AHRI certification
program.

In Tables 14-1A and 14-1B, virtually all of the equipment efficiency ratings are required to be
determined in accordance with an AHRI Standard (though some products are rated in accordance
with ASHRAE Standard 127). As specified in Section 1411.2, Energy Code compliance is
determined at standard conditions (not at project specific conditions). Compliance should be
verifiable through the AHRI directory at www.ahridirectory.org. It is not acceptable for a
manufacturer to submit its own calculations for AHRI standards.

Equipment used in computer server rooms that is within the scope of ASHRAE Standard 127,
Method of Testing for Rating Computer and Data Processing Room Unitary Air Conditioners is
also eligible to use exception 9 option 9¢ to Section 1433.

Informative Note: For hydronic systems over 300,000 Btuh, see Section 1432.2.2.

1435 Simultaneous heating and cooling.

Discussion: (1) Clarify that simultaneous heating and cooling is prohibited for ground-coupled
systems regardless of whether they actually use ground water;
(2) Exception 2, clarify the reset requirements in Section 1432.2 are always applicable;
(3) Exception 4, revise to indicate that this exception is not applicable to computer rooms per
addendum bu to ASHRAE/IESNA Standard 90.1-2007.

Proposal: Amend 2009 WSEC as follows -

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes m e
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1435 Simultaneous heating and cooling. Systems which provide heating and cooling
simultaneously to a zone are prohibited. Zone thermostatic and humidistatic controls shall be
capable of operating in sequence the supply of heating and cooling energy to the zone. Such
controls shall prevent:

Reheating for temperature control.
b. Recooling for temperature control.

¢. Mixing or simultaneous supply of air that has been previously mechanically heated

and air that has been previously cooled, either by economizer systems, ((ground-water))
ground-coupled hydronic loops, or by mechanical refrigeration.

d. Other simultaneous operation of heating and cooling systems to the same zone.

e. Reheating for humidity control.
EXCEPTIONS:

1. Variable air volume (VAV) systems which, during periods of occupancy are designed and controlled:

1.1 To reduce the primary air supply to each zone to a minimum air volume when the zone temperature is in a
5°F (3°C) zone temperature dead band after cooling is no longer required and before reheating, recooling or
mixing takes place. This minimum volume shall be no greater than the larger of the following:

1.1.1 Twenty percent of the peak supply volume; or

1.1.2 The volume of outdoor air required to meet zone ventilation requirements, unless increasing the
volume to critical zones (zones with the highest ratio of outside air to total supply air) beyond the
minimum ventilation requirements results in a decrease in overall outside air required by the
HVAC system. An increase beyond minimum ventilation rates shall not be applied to more than 20
percent of the zones with reheat on any one system excluding zones equipped with ventilation
controls for high occupancy areas required by Section 1317.2.2.

1.2 So the volume of air that is reheated, recooled, or mixed in peak heating demand shall be less than 50 percent
of the zone design peak supply rate.

1.3 So the airflow between dead band and full heating or full cooling shall be modulated.

1.4 So the control logic.of each system shall have means preventing changes in setpoint(s) from inducting
simultaneous heating and cooling (including economizer cooling) except for humidity control or zone
controls operating as described under exception 1.1. ‘

2. Zones where special pressurization relationships, cross-contamination requirements, or code-required minimum
circulation rates are such that variable air volume systems are impractical, such as some areas of hospitals and
laboratories. Systems which use this exception and supply heated or cooled air to multiple zones shall include:

2.1 Controls that automatically reset supply air temperatures by representative building loads or by outside air
temperature unless it can be shown that supply air temperature reset increases overall building annual
energy costs. In all cases, these controls shall comply with the requirements in Section 1432.2. |

2.2 Variable speed drives for supply, ((and)) return, and exhaust tfans, modulating pressure independent zone
dampers on all zones (supply, return, and exhaust fans where applicable), specified occupied and unoccupied
or low occupancy airflows, and have controls which reduce airflow in response to changes in occupancy
levels. .

3. Zones where at least 75% of the energy for reheating or for providing warm air in mixing systems is provided
from a site-recovered (including condenser heat) or site solar energy source.

4. Zones where specific humidity levels are required to satisfy process needs, such as ((computerrooms;)) museums,
surgical suites, and buildings with refrigerating systems, such as supermarkets, refrigerated warehouses, and ice
arenas._This exception does not apply to computer rooms.

5. Zones with a peak supply air quantity of 300 cfin (142 L/s) or less.

6. Three deck multizone systems that mix economizer-cooled (mixed) air with heated or cooled air where the
temperature of the economizer-cooled air is reset based on weighted zone heating and cooling loads and zone

Seaidle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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airflow is reduced to a minimum of 20% design airflow or the volume of outdoor air required to meet zone
ventilation requirements before mixing is allowed.

1436 Energy Recovery.

Discussion: (1) Revise title for consistency with ASHRAE/IESNA Standard 90.1; (2) add
informative note to clarify that the heat recovery requirements are applicable to industrial
facilities and processes.-

Proposal: Amend 2009 WSEC as follows -

1436 ((Heat)) Energy Recovery.

Informative Note: As indicated in Section 1120, the Energy Code applies to industrial facilities,
as well as commercial and industrial processes. Thus, the energy recovery requirements apply to
industrial facilities, as well as systems and equipment used in commercial and industrial

Processes.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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1436.1 Fan Systems.

Discussion: (1) Require energy recovery, rather than heat recovery alone (companion change to
Section 1436); (2) delete exception for laboratory VAV systems; (3) add note to clarify heat
recovery effectiveness criteria for Seattle; and (4) add cross-reference to additional laboratory

requirements in Section 1439.2.
Proposal: Amend 2009 WSEC as follows -

1436.1 Fan Systems: Fan systems which have a minimum outdoor air capacity of 5,000 cfm
or greater shall have an ((heat)) energy recovery system that is designed for, and operates
during, both the heating and the cooling seasons, with at least 50 percent heat recovery
effectiveness. For the purposes of sizing the energy recovery system, the applicant shall
submit calculations demonstrating that the system will provide at least 50% heat recovery
effectiveness. Fifty percent heat recovery effectiveness shall mean an increase in the outside
air supply temperature at design heating conditions of one half the difference between the
outdoor design air temperature and 65°F. Provision shall be made to bypass or control the
((heat)) energy recovery system to permit air economizer operation as required by Section
1433. ((Heat)) Energy recovery energy may be provided from any site-recovered or site-solar
source. Where a single room or space is supplied by multiple units, the aggregate ventilation
(cfim) of those units shall be used in applying this requirement. The return/exhaust air stream
temperature for heat recovery device selection shall be 70°F.

Informative Note: In Seattle, the outdoor design air temperature is 24°F as specified in Table 3-
1. The difference between 24°F and 65°F is 41 degrees. One-half of 41 degrees is 20.5 degrees.
Therefore, to provide 50% heat recovery effectiveness in Seattle, the heat recovery system shall

raise the outside supply air temperature to a minimum of 44.5°F (24°F + 20.5°F) at the outdoor

design conditions.

EXCEPTIONS: These exceptions only apply to the particular exhaust subsystems. The remaining cfm of the main
supply system is subject to the energy recovery requirements.

2. Systems serving spaces heated to less than 60 degrees F.
3. Systems which can be shown to use as much energy with the addition of heat recovery equipment as without it.

4.  Systems exhausting toxic, flammable, paint exhaust or corrosive fumes making the installation of heat recovery
equipment impractical.

5. Type I commercial kitchen hoods.

6. Systems that only provide cooling.

7. Cooling only air handling units or air conditioning units where the minimum outdoor air is less than 70 percent of
total supply air.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Laboratory systems shall also comply with Section 1439.2.

1436.2 Condensate Systems.

Discussion: Clarify applicable systems for condensate recovery.
Proposal: Amend 2009 WSEC as follows -

1436.2 Condensate Systems: ((On-site-steam-h))Heating systems with on-site steam '
generation shall have condensate water recovery. On-site includes a system that is located
within or adjacent to one or more buildings within the boundary of a contiguous area or

campus under one ownership and which serves one or more of those buildings.

Buildings using steam generated off-site with steam heating systems which do not have
condensate water recovery shall have condensate water recovery.

1436.3 Heat Recovery for Service Water Heating.

Discussion: Add note indicating typical systems to which heat recovery is applicable.
Proposal: Amend 2009 WSEC as follows -

1436.3 Heat Recovery for Service Water Heating: Condenser water heat recovery systems
shall be installed for heating or preheating of service hot water provided all of the following

are true:
The facility operates 24 hours a day.

b. The total installed heat rejection capacity of the water-cooled systems exceeds 1,500,000
Btu/h of heat rejection.

c. The capacity of service water heating equipment exceeds 250,000 Btu/h.
The required heat recovery system shall have the capacity to provide the smaller of:
60 percent of the peak heat rejection load at design conditions; or
b. Preheat of the peak service hot water draw to 85°F; or

c. 50 percent of the service water heating load.
EXCEPTIONS:

1. Facilities that employ condenser heat recovery for space heating with a heat recovery design exceeding 30 percent
of the peak water-cooled condenser load at design conditions.

2. Facilities that provide 60 percent of their service water heating from site solar or site recovered energy or from
other sources.

Informative Note: This requirement typically applies to hotels, dormitories, mixed-use
retail/residential projects, commercial kitchens, and institutions such as prisons and hospitals
according to the ASHRAE/IESNA Standard 90.1 User’s Manual, page 6-76.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. o
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1436.4 Condenser Heat Recovery.

Discussion: Claritfy the basis for the calculations and the minimum heat recovery required.
Proposal: Amend 2009 WSEC as follows -

1436.4 Condenser Heat Recovery: Facilities having food service, meat or deli departments
and having 500,000 Btu/h or greater of remote refrigeration condensers shall have condenser
waste heat recovery from freezers and coolers and shall use the waste heat for service water
heating, space heatmg or for dehumidification reheat. Facilities having a gross conditioned
floor area of 40,000 ft* or greater and 1,000,000 Btu/h or greater of remote refrigeration shall
have condenser waste heat recovery from freezers and coolers and shall use the waste heat for
service water heating, and either for space heating or for

dehumidification reheat for maintaining low space humidity. The required heat recovery
system shall have the capacity to provide the smaller of:

a. 60 percent of the peak heat rejection load at design conditions: or

b. 50 percent of the sum of the service water heating load plus space heating load.

1437 Electric Motor Efficiency.

Discussion: (1) Require electronically-commutated motors for fans in fan-coil units; and
(2) add informative note to clarify that the motor efficiency requirements are applicable to

industrial facilities and processes.
Proposal: Amend 2009 WSEC as follows -

1437 Electric motor efficiency. Design A & B squirrel-cage, T-frame induction permanently
wired polyphase motors of 1 hp or more having synchronous speeds of 3,600, 1,800 and 1,200
rpm shall have a nominal full-load motor efficiency no less than the corresponding values for

energy efficient motors provided in Table 14-4.

EXCEPTIONS:
1. Motors used in systems designed to use more than one speed of a multispeed motor.

2. Motors used as a component of the equipment meeting the minimum equipment efficiency requirements of
Section 1411 and Tables 14-1A through 14-1G provided that the motor mput is included when determining the

equipment efficiency.
3. Motors that are an integral part of specialized process equipment.
4. Where the motor is integral to a listed piece of equipment for which no complying motor has been approved.
Fan motors less than 1 hp in series terminal units_and in fan-coil units shall be electronically

commutated motors, or shall have a minimum motor efficiency of 65% when rated in
accordance with NEMA Standard MG-1 at full load rating conditions.

Informative Note: As indicated in Section 1120, the Energy Code applies to industrial facilities,
as well as commercial and industrial processes. Thus, the motor efficiency requirements apply to
industrial facilities, as well as systems and equipment used in commercial and industrial

Processes.

1438 System Criteria.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in |
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Discussion: (1) Change threshold to 5 hp;
(2) clarify that the requirements are applicable to parking garage ventilation fans;
(3) retain’existing Seattle note;
(4) add cross-reference to requirements in elevator code; and
(5) revise exception for greater consistency with addendum u to ASHRAE/IESNA Standard
90.1-2007.
Proposal: Amend 2009 WSEC as follows -

1438 System Criteria. For fans and pumps ((%5)) 5 horsepower and greater including
custom and packaged air handlers serving variable air volume fan systems, constant volume
fans, parking garage ventilation fans, '

heating and cooling hydronic pumping systems, pool and service water pumping systems,
domestic water pressure boosting systems, cooling tower fan, and other pumps or fans where
variable flows are required, there shall be:

a. Variable speed drives, or

b. Other controls and devices that will result in fan and pump motor demand of no more
than 30% of design wattage at 50% of design air volume for fans when static pressure set
point equals 1/3 the total design static pressure, and 50% of design water flow for pumps,
based on manufacturer's certified test data. Variable inlet vanes, throttling valves
(dampers), scroll dampers or bypass circuits shall not be allowed. '

Informative Note: At the time this Code was adopted, very few technologies could be shown to
meet the criteria in option b,

EXCEPTION:  Variable speed devices are not required for motors that serve:

1. Fans or pumps in packaged equipment where variable speed drives are not available as a factory option from the
equipment manufacturer.

2. Fans or pumps that are required to operate only for emergency fire-life-safety events (e.g., stairwell pressurization
fans, elevator pressurization fans, fire pumps, etc.).

See the Seattle Building Code, Section 3016.15, for energy efficiency requirements for
ventilation fan systems in elevators.

Informative Note: As indicated in Section 1120, the Energy Code applies to industrial facilities,
as well as commercial and industrial processes. Thus, the variable speed drive requirement
applies to industrial facilities, as well as systems and equipment used in commercial and
industrial processes.

1438.1 Heat Rejection Equipment: The requirements of this section apply to heat rejection
equipment used in comfort cooling systems such as air-cooled condensers, open cooling
towers, closed-circuit cooling towers, and evaporative condensers.
EXCEPTION: Heat rejection devices included as an integral part of equipment listed in Tables 14-1A through 14-
ID.
Heat rejection equipment shall have a minimum efficiency performance not less than values
specified in Table 14-1G. These requirements apply to all propeller, axial fan and centrifugal

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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fan cooling towers. Table 14-1G specifies requirements for air-cooled condensers that are
within rating conditions specified within the table.

1438.1.1 Variable flow controls: Cooling tower fans ((%5)) 5 hp and greater shall have
control devices that vary flow by controlling leaving fluid temperature or condenser
temperature/pressure of the heat rejection device.

1438.1.2 Limitation on centrifugal fan cooling towers: Open cooling towers with a
combined rated capacity of 1,100 gpm and greater at 95°F condenser water return, 85°F
condenser water supply and 75°F outdoor wet-bulb temperature shall meet the energy
efficiency requirement for axial fan open circuit cooling toWers.

EXCEPTION: Open circuit cooling towers that are ducted (inlet or discharge) ((er-have-external-sound
attenuation)) that require((s)) external static pressure capability or open circuit cooling towers that have external sound

attenuation.
1438.2 Hot gas bypass limitation: Cooling equipment with direct expansion coils rated at
greater than 95,000 Btu/h total cooling capacity shall have a minimum of 2 stages of cooling
capacity or capacity modulation other than hot gas bypass that is capable of reducing input and
output by at least 50%.

1438.3 Large volume fan systems: Single or multiple fan systems serving a zone or adjacent
zones without separating walls with total air flow over 10,000 cfm (3,540 L/s) are required to
reduce airflow based on space thermostat heating and cooling demand. A variable speed drive
shall reduce airflow to a maximum 75% of peak airflow or minimum ventilation air
requirement as required by Section 403 of the IMC, whichever is greater.

EXCEPTIONS:

1. Systems where the function of the supply air is for purposes other than temperature control, such as maintaining
specific humidity levels or supplying an exhaust system.

2. Dedicated outdoor air supply unit(s) with heat recovery where airflow is equal to the minimum ventilation
requirements and other fans cycle off unless heating or cooling is required.

3. An areaserved by multiple units where designated ventilation units have 50% or less of total area airflow and
nonventilation unit fans cycle off when heating or cooling is not required.

1439.2 Laboratory Exhaust Systems.

Discussion: Add cross-reference to additional laboratory requirements in Section 1436.1.
Proposal: Amend 2009 WSEC as follows -

1439.2 Laboratory Exhaust Systems: Buildings with laboratory exhaust systems having a
total exhaust rate greater than 5,000 cfim (2,360 L/s) shall include heat recovery systems to
precondition((ed)) makeup air from laboratory exhaust. The heat recovery system shall be
capable of increasing the outside air supply temperature at design heating conditions by 25°F
(13.9°C) in Climate Zone 1 and 35°F (19.4°C) in Climate Zone 2. A provision shall be made
to bypass or control the heat recovery system to permit air economizer operation as required by

Section 1433.
EXCEPTIONS:

1. Variable air volume laboratory exhaust and room supply systems capable of reducing exhaust and make-up air
volume to 50% or less of design values; or

Scatile amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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2. Direct make-up (auxiliary) air supply equal to at least 75% of the exhaust rate, heated no warmer than 2°F (1.1°C)
below room set point, cooled to no cooler than 3°F (1.7°C) above room set point, no humidification added, and no
simultaneous heating and cooling used for dehumidification control; or

3. Combined Energy Reduction Method: VAV exhaust and room supply system capable of reducing exhaust and
makeup air volumes and a heat recovery system to precondition makeup air from laboratory exhaust that when
combined will produce the same energy reduction as achieved by a heat recovery system with a 50% sensible
recovery effectiveness as required above. For calculation purposes, the heat recovery component can be assumed
to include the maximum design supply airflow rate at design conditions. The combined energy reduction (QER)
shail meet the following:

QER > QMIN

QMIN = CFMS-(TR-TO)-1.1-0.6
QER = CFMS - (TR-TO) - 1.1(A+B)/100
Where:
' QMIN = Energy recovery at 60% sensible effectiveness (Btu/h)
QER = Combined energy reduction (Btu/h)
CFMS = The maximum design supply airflow rate to conditioned spaces served by the system in cubic feet
per minute E
TR = Space return air dry bulb at winter design conditions
TO = Outdoor air dry bulb at winter design conditions
A = Percentage that the exhaust and makeup air volumes can be reduced from design conditions
B = Percentage sensible heat recovery effectiveness

Laboratory systems shall also comply with Section 1436.1.

1444 Conservation of Water and Pumping Energy.

Discussion: Establish requirements for all service water pressure booster systems per addendum
cv to ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

1444 Conservation of Water and Pumping Energy. Pumps for all domestic water systems
shall comply with Section 1438.

In addition, domestic water pressure booster systems shall be designed such that:

a.  One or more pressure sensors shall be used to vary pump speed or to start and stop
pumps, or for both purposes. Either the sensor(s) shall be located near the critical
fixture(s) that determine the pressure required, or logic shall be employed that adjusts the
setpoint to simulate operation of remote sensor(s).

b. No device(s) shall be installed for the purpose of reducing the pressure of all of the water
supplied by any booster system pump or booster system, except for safety devices.

¢. No booster system pumps shall operate when there is no service water flow.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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1452 Pool Water Heaters.

Discussion: (1) retain existing Seattle amendment; and (2) update environmental conditions and
rating standard per addendum y to ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

1452 Pool Water Heaters: Pool water heaters using electric resistance heating as the primary
source of heat are prohibited for pools over 2,000 gallons. Heat pump pool heaters

shall have a minimum COP of 4.0 at 50.0°F db, 44.2°F wb, outdoor air and 80.0°F entering
water, determined in accordance with AHRI Standard 1 160, Per fonnance Ratmg of Heat Pump

pool heating equlpment shall comply Wlth the applicable efﬁ01en01es in
Tables 14-1A through 14-1G.

1470 Compressed Air and Vacuum Pumps.

Discussion: Add requirements for air compressors.
Proposal: Amend 2009 WSEC as follows -

1470 Compressed Air and Vacuum Air.

EXCEPTIONS: If used for medical purposes, compressed air and vacuum air are exempt from this section,

1470.1 Air Compressolrs (50-150 PSI), General: Air compressors operating at 50-150 PSI
shall comply with the following: )

a. All water drains shall be “no loss” drains.

b. Timed unheated desiccant air driers shall not be allowed.

1470.2 Rotary Screw Air Compressors over 10 hp (50-150 PSI): Rotary screw air
compressors over 10 hp operating at 50-150 PSI shall not rely on modulation control and shall

have one of the following:

Receiver capacity greater than three gallon per cfin to allow efficient load/unload control,

b. Variable speed drive controlled air compressor, or

c. Multiple air compressors using a smaller trim-air compressor to trim. The trim
~compressor shall use variable speed drive control, or shall use load/unload control with
oreater than three gallon receiver capacity per cfin for the trim air compressor.

Informative Note: As indicated in Section 1120, the Energy Code applies to industrial facilities,
as well as commercial and industrial processes. Thus, the air compressor requirements apply to
industrial facilities, as well as systems and equipment used in commercial and industrial

Processes.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes l;
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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1475 Commercial Food Service.

Discussion: Add requirements for commercial food service equipment to be Energy Star per
Section 7.4.7.3 of ASHRAE/USGBC/IESNA Standard 189.1-2009.
Proposal: Amend 2009 WSEC as follows -

1475 Commercial Food Service. The following types of equipment within the scope of the

applicable Energy Star program shall comply with the energy-efficiency and water-efficiency

criteria required to achieve the Energy Star label:

a.

Commercial fryers: Energy Star Program Requirements for Commercial Fryers

b.

Commercial hot food holding cabinets: Energy Star Program Requirements for Hot Food

Holding Cabinets

Commercial steam cookers: Energy Star Program Requirements for Commercial Steam

Cookers

Commercial dishwashers: Energy Star Program Requirements for Commercial

Dishwashers

Informative Note: Energy Star requirements are posted on the Energy Star website at:
http://www.energystar.gov/index.cfm?c=product_specs.pt_product_specs

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in.

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Table 14-1A(1) Unitary Air Conditioners and Condensing Units, Electrically Operated,

Minimum Efficiency Requirements.

Discussion: Revise EER and IEER values and establish separate criteria for water-cooled and

evaporatively-cooled units per addendum co to ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

TABLE 14-1A(1)

Unitary Air Conditioners and Condensing Units, Electrically Operated,
Minimum Efficiency Requirements

Heating ,
Equipment Section | Sub-Category or Minimum Test
Type Size Category Type Rating Condition Efficiency® Procedure”
Air < 65,000 Btu/h* Spilit System and 13.0 SEER AHRI
conditioners, Single Package 210/240
air-cooled | >65,000 Btu/h and Split System and 11.2 EER®
<135,000 Btu/h Single Package 11.4 IEER® AHRI
>135,000 Btu/h and | Split System and 11.0 EER® 340/360
<240,000 Btu/h Single Package 11.2 IEER®
>240,000 Btu/h and Split System and 10.0 EER®
< 760,000 Btu/h Single Package 10.1 IEER®
2 760,000 Btu/h Split System and 9.7 EER®
Single Package 9.8 [EER®
Through-the-| < 30,000 Btu/h® Split System and 12.0 SEER AHRI
wall, Single Package 210/240
air-cooled
Small-duct, < 65,000 Btu/h? Split System 10.0 SEER AHRI
high-velocity, 210/240
air-cooled
Air < 65,000 Btu/h All Split System and 12.1 EER AHRI
conditioners, Single Package 12.3 [IEER 210/240
water ((ard | >65,000 Btu/h and | Electric Split System and | 11.5 EER (before 6/1/2011)
evaporatively] <135,000 Btu/h |Resistance| Single Package 12.1 EER (as of 6/1/2011)
)) cooled {or None} 11.7 IEER (before 6/1/2011)
12.3 IEER (as of 6/1/2011)
All other | Split System and | 11.3 EER (before 6/1/2011)
Single Package 11.9 EER (as of 6/1/2011)
11.5 IEER (before 6/1/2011)
12.1 |IEER (as of 6/1/2011)
>135,000 Btu/h and | Electric | Split Systemand | 11.0 EER (before 6/1/2011)
<240,000 Btu/h  |Resistance| Single Package 12.5 EER (as of 6/1/2011)
(or None) 11.2 [EER (before 6/1/2011) | AHRI
12.7 IERR (as of 6/1/2011) | 340/360
All other | Split System and | 10.8 EER (before 6/1/2011)
Single Package 12.3 EER (as of 6/1/2011)
11.0 IEER (before 6/1/2011)
12.5 IEER (as of 6/1/2011)
>240,000 Btuth and | Electric | Split System and | 11.0 EER (before 6/1/2011)
< 760,000 Btu/h |Resistance| Single Package 12.4 EER (as of 6/1/2011)
(or None) 11.1 |IEER (before 6/1/2011)
12.6 |IEER (as of 6/1/2011)
All other | Split System and | 10.8 EER (before 6/1/2011)
Single Package 12.2 EER (as of 6/1/2011)
10.9 IEER (before 6/1/2011)
- 12.4 |[EER (as of 6/1/2011)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Heating
Equipment Section | Sub-Category or Minimum Test
Type Size Category Type Rating Condition Efficiency® Procedure®

= 760,000 Btu/h Electric Split System and | 11.0 EER (before 6/1/2011)

Resistance] Single Package 12.2 EER (as of 6/1/2011)
{or None) 11.1 IEER (before 6/1/2011)

12.4 |IEER (as of 6/1/2011)

All other | Split System and | 10.8 EER (before 6/1/2011)

Single Package 12.0 EER (as of 6/1/2011)
10.9 [EER (before 6/1/2011)

12.2 |IEER (as of 6/1/2011)

Alir < 65,000 Btu/h All Split System and 12.1 EER AHRI
conditioners, Single Package 12.3 IEER 210/240
evaporatively| >65,000 Btu/h and | Electric Split System and | 11.5 EER (before 6/1/2011)

cooled <135,000 Btu/h |Resistance] Single Package 12.1 EER (as of 6/1/2011)
' {or None) 11.7 IEER (before 6/1/2011)
12.3 IEER (as of 6/1/2011)
All other | Split System and | 11.3 EER (before 6/1/2011)
Single Package 11.9 EER (as of 6/1/2011)
11.5 IEER (before 6/1/2011)
' 12.1 IEER (as of 6/1/2011)
>135,000 Btu/h and | Electric Split System and | 11.0 EER (before 6/1/2011)
<240,000 Btu/h  |Resistance] Single Package 12.0 EER (as of 6/1/2011) AHRI
(or None) 11.2 IEER (before 6/1/2011) | 340/360
12.2 IERR (as of 6/1/2011)
All other | Split System and | 10.8 EER (before 6/1/2011)
Single Package 11.8 EER (as of 6/1/2011)
11.0 IEER (before 6/1/2011)
12.0 IEER (as of 6/1/2011)
>240,000 Btu/h and | Electric Split System and | 11.0 EER (before 6/1/2011)
< 760,000 Btu/h |Resistance| Single Package 11.9 EER (as of 6/1/2011)
‘ (or None) 11.1 IEER (before 6/1/2011)
12.1 IEER (as of 6/1/2011)
All other | Split System and | 10.8 EER (before 6/1/2011)
Single Package 12.2 EER (as of 6/1/2011)
10.9 IEER (before 6/1/2011)
11.9 IEER (as of 6/1/2011)
2 760,000 Btu/h Electric Split System and | 11.0 EER (before 6/1/2011)
Resistance| Single Package 11.7 EER (as of 6/1/2011)
(or None 11.1 IEER (before 6/1/2011)
11.9 IEER (as of 6/1/2011)
All other | Split System and | 10.8 EER (before 6/1/2011)
Single Package 11.5 EER (as of 6/1/2011)
10.9 IEER (before 6/1/2011)
11.7 IEER (as of 6/1/2011)
Condensing| 2 135,000 Btu/h - 10.1 EER (before 6/1/2011)
units, air 10.5 EER (as of 6/1/2011) | AHRI 365
cooled (24P
11.4 IEER (before 6/1/2011)
11.8 |IEER (as of 6/1/2011)
Condensing| = 135,000 Btu/h - 13.1 EER (before 6/1/2011)
units, water 13.5 EER (as of 6/1/2011)

((or ((1344PLV))

evaporatively 13.6 IEER (before 6/1/2011)
)) cooled ‘ 14.0 IEER (as of 6/1/2011)
Condensing| =2 135,000 Btu/h - 13.1 EER (before 6/1/2011)
units, 13.5 EER (as of 6/1/2011)
evaporatively ((A3RLV))
cooled 13.6 IEER (before 6/1/2011)
14.0 IEER (as of 6/1/2011)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative nofes mn-|.

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Reserved.

[ .

IPLVs are only applicable to equipment with capacity modulation.
Deduct 0.2 from the required EERs and IEERs for units with a heating section other than electric resistance heat.

d  Applies to all units, including single-phase and three-phase. For single-phase air-cooled air-conditioners < 65,000
Btu/h, SEER values are those set by NAECA. '

e  Reserved.

Table 14-1A(2) Air Conditioners and Condensing Units Serving Computer Rooms,
Minimum Efficiency Requirements.

Discussion: Establish requirements for computer room equipment subject to ASHRAE Standard
127 per addendum bu to ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

TABLE 14-1A(2)
Air Conditioners and Condensing Units Serving Computers Rooms
Minimum Efficiency Requirements

Equipment Minimum Test
Type " Net Sensible Cooling Capacity® SCOP-127" Efficiency Procedure
—Xpe Downflow units / Upflow units ~rocecure

<65,000 Btu/h
(<19 kW) 2.20/2.09
. . ANSI/
Air conditioners, >= 65,000 Btu/h and < 240,000 Btu/h 2.10/1.99 ASHRAE
air cooled (>=19kW and < 70 kW) — 7
>= 240,000 Btu/h
(>= 70 kW) 1.90/1.79
<65,000 Btu/h
<19 kW) 2.60/249
Air conditioners, >= 65,000 Btu/h and < 240,000 Btu/h 250/239 Ag‘—gIS{IX/E
water cooled (>=19kW and <70 kW) s 7
>= 240,000 Btu/h o
(>= 70 kW) 2.40/2.29
<65,000 Btu/h
(<19 kW) 2.55/2.44
Alr conditioners _ ANSI/
water cooled with | 2=03:000 Buw/h and < 240,000 Btu/h 2.45/2.34 ASHRAE
: . (>=19kW and < 70 kW)
fluid economizer 127
>= 240,000 Btu/h
>= 70 kW) 2.35/2.24
<65,000 Btu/h
‘ N 219 kW) 2.50/2.39
Air conditioners, : ANSI /
glycol cooled (rated at| >= 65,000 Btu/h and < 240,000 Btu/h 215 /2.04 ASHRAE
40% propylene (>=19kW and < 70 kW) e T
lycol 147
>= 240,000 Btu/h
(>= 70 kW) 2.10/1.99

Seuattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Equipment Minimum Test
_q_T_‘lQ_;__ Net Sensible Cooling Capacity” SCOP-127" Efficiency P ﬁ "
~ype Downflow units / Upflow units ~rocecure
<65,000 Btu/h
: 245/2.34
Air conditioners, <19 kW
glycol cooled (rated at| ANSI/
40% propylene. | == S22 B ang = 2 0.5 Buuh 2.10/1.99 ASHRAE
lycol) with fluid 127
economizer >= 240,000 Btu/h
—— 70 KW . 2.05/1.94

a. _ Net sensible cooling capacity: The total gross cooling capacity less the latent cooling less the energy to the air
movement system. (Total Gross — latent — Fan Power)

b.  Sensible coefficient of performance (SCOP-127): a ratio calculated by dividing the net sensible cooling capacity in
watts by the total power input in watts (excluding re-heaters and humidifiers) at conditions defined in ASHRAE
Standard 127. The 1iet sensible cooling capacity is the gross sensible capacity minus the energy dissipated into the
cooled space by the fan system.

Tables 14-1A(3) and 14-1A(4) Electrically Operated Variable Refrigerant Flow Air
Conditioners, Minimum Efficiency Requirements, and Air-to-Air and Applied Heat
Pumps, Minimum Efficiency Requirements.

Discussion: Establish requirements for variable refrigerant flow air conditioners per addendum
cp to ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -
TABLE 14-1A(3)
Electrically Operated Variable Refrigerant Flow Air Conditioners
Minimum Efficiency Requirements

Equipment Type Size Category Heating Sub-Category Minimum Efficiency Test
Section or Rating Procedure
Type Condition
<65,000 Btu/h All VRF Multi-split | 5 ) sppp
System
>65,000 Btu/h and 11.2 EER
<135,000 Btu/h Electric VRF Multi-split
Resistance System 12.5 IEER
{or none) 13.1 IEER (as of
VRF Air 7/112012)
Conditioners AHRI 1230
Air Cooled >135,000 Btu/h Electric .. 11.0 EER
Alr Cooled z : Iy LU EER
and <240,000 Resistance _p—;’fegf““‘ slit | 75 37EER
Btu/h {or none) =ysten 12.9 IEER (as of
) 7/112012)
>240,000 Btu/h Electric . 10.0 EER
. YR Multi-spiit
Resistance ;/I:fef:;lultl split 11.1 IEER
(or none) =ysiem 11.6 IEER (as of
7/1/2012)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 14-1A(4)
Electrically Operated Variable Refrigerant Flow Air-to-Air and Applied Heat Pumps
Minimum Efficiency Requirements

Equipment Type Size Category Heating Sub-Category Minimum Efficiency Test
Section or Rating Procedure
Type Condition
"y
<65,000 Btu/h Al | YREMultisplit |5 gppR
System
>65,000 Btu/h and | Electric . 11.0 EER
. _ 11.0 BER
<135,000 Btwh | Resistance H%&X“”‘ split | 15 37RER
(or none) =ysieln 12,9 IEER (as of
7/1/2012)
>65,000 Btu/h and | Electric VRF Multi-split | 10.8 EER
<135,000 Btu/h Resistance System with 12.1 IEER
(or none) Heat Recovery 12.71EER (as of
7/1/2012)
>135,000 Btu/h Electric R 10.6 EER
> > -sp e —
and <240,000 Resistance ;/I:fef\fum split 11.8 IEER
. Btu/h (or none) 2Yystem 12.3 IEER (as of
YRF Air Cooled 7/1/2012) AHRI 1230
(cooling mode)
>135,000 Btu/h Electric VRF Multi-split | 10.4 EER
and <240,000 Resistance System with 11.6 IEER
Btu/h (or none) Heat Recovery 12.1 IEER (as of
7/1/2012)
>240,000 Btu/h Electric 9.5 EER
Resistance VRF Multi-split | 10.6 IEER
(or none) System 11.0 IEER (as of
7/1/2012)
>240,000 Btu/h Electric - 9.3 EER
> . 2.3 BER
Resistance —R—gifez\rflvl\l/?tlf lit 10.4 IEER
(or none) ﬁymr 10.8 IEER (as of
Heat kecovery
7/1/2012)
VRF Multi-split
VRF Water source <65,000 Btu/h All systems 12.0 EER
(cooling mode) 86°F entering
water
VRF Multi-split
<65,000 Btu/h All systems with
Heat Recovery 11.8 EER
86°F entering
water
>65,000 Btu/h and All VRF Multi-split 12.0 EER
<135,000 Btu/h System
86°F entering
water
>65,000 Btu/h and All VRF Multi-split 11.8 EER

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Equipment Type

Size Category

Heating

Sub-Category

Minimum Efficiency

Test

Section

or Rating

Type

Condition

Procedure

<135,000 Btu/h

System with
Heat Recovery

86°F entering
water

>135,000 Btu/h

VRF Multi-split
System

86°F entering
water

10.0 EER

>135.,000 Btu/h

>

|

VRF Multi-split
System with
Heat Recovery

-86°F entering

water

AHRI 1230

VRF Groundwater
source (cooling

<135.,000 Btu/h

mode)

VRF Multi-split
System

59°F entering
water

16.2 EER

<135,000 Btu/h

VRF Muiti-split
System with
Heat Recovery
59°F entering

water

16.0 EER

2135.000 Btu/h

VRF Multi-split
System

59°F entering
water

13.8 EER

>135,000 Btu/h

=

VRF Multi-split
System with
Heat Recovery

S9°F entering
water

13.6 EER

AHRI 1230

VRF Ground
source {cooling

<135,000 Btu/h

mode)

>

|

VRF Multi-split
System

77°F entering
water

13.4 EER

<135,000 Btu/h

VRF Multi-split
System with
Heat Recovery
77°F entering
water

13.2 EER

>135,000 Btu/h

|

VRF Multi-split
System

77°F entering
water

11.0 EER

>135,000 Btu/h

>

VRF Multi-split
System with
Heat Recovery

77°F entering
water

10.8 EER

AHRI 1230

VRF Air Cooled

<65,000 Btu/h
(cooling capacity)

VRF Multi-split
System

7.7 HSPF

>65,000 Btu/h and

(heating mode)

<135,000 Btu/h

(cooling capacity)

VRF Multi-split
system

47°F db/43°F
whb outdoor air

3.3 COopP

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes zn
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Equipment Type

Size Category

Heating

Sub-Category

Section

or Rating

Type

Condition

Minimum Efficiency

Test
Procedure

17°F db/15°F
whb outdoor air

>135,000 Btu/h
(cooling capacity)

VRF Multi-split

System
47°F db/43°F

whb outdoor air

17°F db/15°F
wb outdoor air

AHRI 1230

VRF Water source

<135,000 Btu/h

(heating mode)

(cooling capacity)

VREF Multi-split
System

68°F entering
water

>135,000 Btu/h

(cooling capacity)

VRF Multi-split
System

68°F entering,
water

AHRI 1230

VRF Groundwater
source
(heating mode)

<135,000 Btu/h
(cooling capacity)

VRF Multi-split
System

5Q°F entering
water

>135,000 Btu/h
(cooling capacity)

VRF Multi-split
System

50°F entering
water

3.3COP

AHRI 1230

VRF Ground
source
(heating mode)

<135,000 Btu/h
(cooling capacity)

VRF Multi-split
System

32°F entering
water

>135,000 Btu/h

{cooling capacity)

VRF Multi-split
System

32°F entering
water

AHRI 1230

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Table 14-1B Unitary and Applied Heat Pumps, Electrically Operated, Minimum
Efficiency Requirements.

Discussion: Add minimum efficiencies for water-to-water heat pumps per addendum bg to
ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

TABLE 14-1B
UNITARY AND APPLIED HEAT PUMPS, ELECTRICALLY OPERATED,
MINIMUM EFFICIENCY REQUIREMENTS

Equipment Size Sub-Category or Rating Minimum Test
Type Category Condition Efficiency” Procedure’
Air Cooled, (Cooling Mode) < 65,000 Btw/h! Split System 13.0 SEER AHRI 210/240
Single Package 13.0 SEER
265,000 Btwh and Split System and 11.0 EERi
< 135,000 Btw/h Single Package 11.2 [EER
>135,000 Btu/h and Split System and 10.6 EERi AHRI 340/360
<240,000 Btu/h Single Package 10.7 IEER
2240,000 Btu/h Split System and 9.5 EERC‘
Single Package 9.6 IEER®
Through-the-Wall (Air <30,000 Btw/h* Split System 12.0 SEER AHRI210/240
Cooled, Cooling Mode) Single Package 12.0 SEER
Water-Source < 17,000 Btw/h 86°F Entering Water 11.2 EER AHRUI/ISO-13256-1
Cooling Mode
¢ ¢ ) > 17,000 Btwh and 86°F Entering Water 12.0 EER AHRVISO-13256-1
<65,000 Btu/h
265,000 Btu/h and 86°F Entering Water 12.0 EER AHRVISO-13256-1
< 135,000 Btu/h
Groundwater-Source < 135,000 Btwh 59°F Entering Water 16.2 EER AHRVISO-13256-1
(Cooling Mode) ‘
Ground Source < 135,000 Btw/h 77°F Eﬁten'ng Water 13.4 EER AHRVISO-13256-1
(Cooling Mode)
Air Cooled < 65,000 Btwh! Split System 7.7 HSPF AHRI 210/240
(Heating Mode) (Cooling Capacity) Single Package 7.7 HSPF
265,000 Br/h and 47°F db/43°F wb Outdoor 3.3 COP
< 135,000 Btuw/h Air
Cooling Capacit 2.25 COP
(Cooling Capacity) 17°F db/15°F wb Outdoor
Air
2135,000 Btwh 47°F db/43°F wb Outdoor 3.2Cop AHRI 340/360
(Cooling Capacity) Air 205 COP
17°F db/15°F wb Outdoor
Air
Through-the-Wall (Air <30,000 Btwhd Split System 7.4 HSPF AHRI 210/240
Cooled, Heating N!o«le) Single Package 7.4 HSPF
Water-Source < 135,000 Btwh 68°F Entering Water 4.2 COP AHRUI/1SO-13256-1
(Heating Mode) (Cooling Capacity)
Groundwater-Source < 135,000 Btw/h 50°F Entering Water 3.6 COP AHRVISO-13256-1
(Heating Mode) (Cooling Capacity)
Ground Source < 135,000 Btw/h 32°F Entering Water 3.1 COP AHRI/ISO-13256-1
(Heating Mode) (Cooling Capacity)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Water-Source
Water-to-Water

{Cooling Mede)

Groundwater-Source
Water-to-Water

(Cooling Mode)

Ground Source
Brine-to-Water

{Cooling Mode)

Water-Source
Water-to-Water

(Heating Mode)

Groundwater-Source
Water-to-Water

(Heating Mode)

Ground Source
Brine-to-Water

(Heating Mode)

< 135,000 Btwh 86°F Entering Water 10.6 EER AHRVISO-13256-2

< 135,000 Btw/h 59°F Entering Water 16.3 EER AHRI/ISO-13256-2

< 135,000 Btwh 77°F En[eﬁng Water 12.1 EER AHRVISO-13256-2

< 135,000 Btwh 68°F Entering Water 4.2 COP AHRI/ISO-13256-2
(Cooling Capacity)

< 135,000 Btwh 50°F Entering Water 3.6 Cop AHRVISO-13256-2
(Cooling Capacity)

< 135,000 Btwh 32°F Entering Water 3.1Cop AHRV/ISO-13256-2
(Cooling Capacity)

* Reserved,

are those set by NAECA.
° Reserved.

® IPLVs and Part load rating conditions are only applicable to equipment with capacity modulation.
¢ Deduct 0.2 from the required EERs and IEERs for units with a heating section other than electric resistance heat.
" Applies to all units, including single-phase and three-phase. For single-phase air-cooled heat pumps < 65,000 Btu/h, SEER and HSPF values

Table 14-1C Water Chilling Packages, Minimum Efficiency Requirements.

Discussion: (1) Retain existing Seattle minimum efficiencies for chillers; (2) add minimum
cfficiencies for heat recovery chillers.
Proposal: Amend 2009 WSEC as follows -

TABLE 14-1C
WATER CHILLIN G PACKAGES, MINIMUM EFFICIENCY REQUIREMENTS?®
PATH A" PATH B®
Equipment Type Size Category Units Full Load IPLY Full Load IPLV Test
4 Procedure’
Air-Cooled <150 tons EER >9.562 >12.500 NA® NA® AHRI
Chillers® >150 tons EER >9.562 >12.750 NA® NA® 550/590-03

Air-Cooled Without
Condenser,
Electrically Operated®

All Capacities

Air-cooled chillers without condensers must be rated with
matching condensers and comply with the air-cooled chiller
efficiency requirements

Water-Cooled,
Electrically Operated,
Reciprocating

All Capacities

Reciprocating units must comply with water cooled positive
displacement efficiency requirements

Water-Cooled, <75 tons kW/ton | <0.780" <0.630 <0.800! <0.600
Electrically Operated, | (larger sizes to
Positive Displacement | comply with
and Heat Recovery centrifugal
Chillers requirements)
((=75-tonsand KBWMion | <0778 <0615 <0790 <0586
<150-tons

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in_

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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PATH A" PATH B’
Equipment Type Size Category Units Full Load IPLV Full Load IPLV Test
: Procedure®
<300-tons
=>300-tons kWhon | <0:620 <0:540 <0639 <0.490))
Water-Cooled, <150 tons kW/ton | <0.634! <0.596 <0.639" <0.450
Electrically Operated,
Centrifugal
>150 tonsand | kW/ton | <0.634f <0.596 <0.639" <0.450
<300 tons
>300tonsand | kW/ton | <0.576' <0.549 <0.600" | <0.400
<600 tons
>600 tons kWrton | <0.570 <0.539 <0.590* <0.400
Air-Cooled All Capacities COoP >0.600 NR® NA® NA°® AHRI
Absorption Single
Effect
Water-Cooled All Capacities COP >0.700 NR¢ NA® NA® 560-92
Absorption Single
Effect
Absorption Double All Capacities cor >1.000 >1.050 NA® NA®
Effect
Absorption Double All Capacities cop >1.000 >1.000 NA® NA®
Effect Direct Fired

® The chiller equipment requirements do not apply for chillers used in low temperature applications where the design
leaving fluid temperature is <38°F. '

b Compliance with this standard can be obtained by meeting the minimum requirements of Path A or Path B,
However, both the full and IPLV must be met to fulfill the requirements of Path A or Path B.

¢ NA means that this requirement is not applicable and cannot be used for compliance.
NR means that there are no minimum requirements for this category.

¢ Chilled water plants and buildings with more than 500 tons total capacity shall not have more than 100 tons provided
by air-cooled chillers.

' Full load efficiency requirements do not apply to positive displacement chillers used in condenser water heat
recovery systems. .

Table 14-1D Packaged Terminal Air Conditioners, Packaged Terminal Heat Pumps,
Room Air Conditioners, and Room Air Conditioner Heat Pumps, Electrically Operated,
Minimum Efficiency Requirements.

Discussion: Revise minimum efficiencies for PTAC and PTHP units per addendum bw to

ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

TABLE 14-1D
PACKAGED TERMINAL AIR CONDITIONERS,
PACKAGED TERMINAL HEAT PUMPS, ROOM AIR CONDITIONERS,
AND ROOM AIR CONDITIONER HEAT PUMPS, ELECTRICALLY OPERATED,
MINIMUM EFFICIENCY REQUIREMENTS

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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< 14,000 Btu/h

Equipment Size Category Sub-Category or Minimum Efficiency” Test
Type (Input) Rating Condition Procedure’
b
PTAC (Cooling Mode) All Capacities 95°F db Outdoor Air 12.5 - (0.213 x Cap/1000)” EER
Standard Size (before 10/08/2012)
13.8 - (0.300 x Cap/1000)° EER
(as of 10/08/2012)
82°F db Outdoor Air | 14.7 - (0.213 x Cap/1000)° EER
PTAC (Cooling Mode) All Capacities 959 db Outdoor Air | 10:9 - (0.213 x Cap/1000)° EER
Nonstandard Size®
82°F db Outdoor Air | 131 - (0213 x Cap/1000)° EER | ~ AHRI
310/380
PTHP (Cooling Mode) All Capacities 95°F db Outdoor Air | 12.3-(0.213 x Cap/1000)° EER
Standard Size (before 10/08/2012)
14.0 - (0.300 x Cap/1000)° EER
(as of 10/08/2012)
82°F db Outdoor Ajr | 14:5 - (0.213 x Cap/1000)° EER
PTHP (Cooling Mode) All Capacities 95°F db Outdoor Ajr | 10-8-(0.213x Cap/1000)° EER
Nonstandard Size*
82°F db Outdoor Air | 13.0 - (0.213 x Cap/1000)° EER
PTHP (Heating Mode) All Capacities 3.2 - (0.026 x Cap/1000)° COP
Standard Size (before 10/08//2012)
3.7 - (0.052 x Cap/1000)° COP
(as of 10/08/2012)
PTHP (Heating Mode) All Capacities 2.9 - (0.026 x Cap/1000)" COP
Nonstandard Size®
SPVAC (Cooling Mode) < 65,000 Btu/h 95°F db/75°F wb 9.0 EER
: Outdoor Air AHRI 390
> 65,000 Btu/h and 95°F db/75°F wb 8.9 EER
< 135,000 Btu/h Outdoor Air
> 135,000 Btu/h and | 95°F db/75°F wb 8.6 EER
< 240,000 Btu/h Outdoor Air
SPVHP (Cooling Mode) < 65,000 Btwh 95°F db/75°F wb 9.0 EER
Outdoor Air
> 65,000 Btu/h and 95°F db/75°F wh 8.9 EER
< 135,000 Btu/h Outdoor Air
> 135,000 Btu/h and | 95°F db/75°F wb 8.6 EER
< 240,000 Btu/h Outdoor Air
SPVAC (Heating Mode) < 65,000 Btu/h 47°F db/43°F wb 3.0 COP
Outdoor Air
> 65,000 Btu/h and 47°F db/43°F wb 3.0 COP
< 135,000 Btu/h Outdoor Air
> 135,000 Btwh and | 47°F db/43°F wb 2.9 COP
< 240,000 Btu/h Outdoor Air
Room Air Conditioners, < 6,000 Btu/h 9.7 EER ANSI/
with Louvered Sides AHAM
RAC-1
>6,000 Btu/h and 9.7 EER
< 8,000 Btu/h
> 8,000 Btu/h and 9.8 EER

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Equipment Size Category Sub-Category or Minimum Efficiency® Test
Type (Input) Rating Condition Procedure®
>14,000 Btu/h and 9.7 EER
< 20,000 Btu/h
>20,000 Btu/h 8.5 EER
Room Air Conditioners, < 8,000 Btu/h 9.0 EER
without Louvered Sides 8,000 Btu/h and 8.5 FER
< 20,000 Btu/h
>20,000 Btu/h 8.5 EER
Room Air Conditioner Heat < 20,000 Btu/h 9.0 EER
Pumps with Louvered Sides > 20,000 Btu/h 3.5 EER
Room Air Conditioner Heat < 14,000 Btu/h 8.5 EER
Pumps wnth.out Louvered > 14,000 Btu/h 3.0 EER
Sides
Room Air Conditioner, All Capacities 8.7 EER
Casement Only
Room Air Conditioner, All Capacities 9.5 EER
Casement —Slider ‘
? Reserved.
® Cap means the rated cooling capacity of the product in Btu/h. If the unit's capacity is less than 7000 Btu/h, use 7000 Btu/h
in the calculation. If the unit's capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculation.
¢ Nonstandard size units must be factory labeled as follows; "MANUFACTURED FOR NONSTANDARD SIZE
APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEW CONSTRUCTION PROJECTS." Nonstandard size
efficiencies apply only to units being installed in existing sleeves having an external wall opening of less than 16-in. high or
less than 42-in. wide, and having a cross-sectional area less than 670 in®.
¢ Casement room air conditioners are not separate product classes under current minimum efficiency column.
¢ New room air conditioner standards, covered by NAECA became effective October 1, 2000.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Table 14-1G Performance Requirements for Heat Rejection Equipment.

Discussion: Provide higher equipment efficiency tables per addendum to ASHRAE /IESNA

Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

15°F (8°C) Subcooling
95°F (35°C) Entering Drybulb

Table 14-1G
Performance Requirements for Heat Rejection Equipment
Equipment Total System Heat Sub-Category or Rating Minimum Efficiency” Test
Type Rejection Condition Procedure®
Capacity at Rated
Conditions
Propeller or All propeller or 95°F (35°C) Entering Water 38.2 gpm/hp CTI ATC-105
Axial Fan, axial fan; 85°F (29°C) Leaving Water (3.23 L/s-kW) and
Open Circuit PLUS 75°F (24°C) wb Outdoor Air CTISTD-201
Cooling centrifugal fan
Towers > 1100 gpm
Centrifugal <1100 gpm 95°F (35°C) Entering Water 20.0 gpm/hp CTI ATC-105
Fan, Open (larger sizes to 85°F (29°C) Leaving Water (1.7 L/s-kW) and
Circuit comply with 75°F (24°C) wb Outdoor Air CTI STD-201
Cooling propeller/axial fan
Towers? requirements)
(M)
Propeller or All 102°F (39°C) Entering Water 14.0 gpm/hp CTI ATC-
Axial Fan, 90°F (32°C) Leaving Water 1058 and
Closed Circuit 75°F (24°C) wb Outdoor Air CTISTD-201
Cooling
Towers
Centrifugal All 102°F (39°C) Entering Water 7.0 gpm/hp CTI ATC-
Fan, Closed 90°F (32°C) Leaving Water 1058 and
Circuit 75°F (24°C) wb Outdoor Air CTI STD-201
Cooling :
Towers
Air Cooled All 125°F (52°C) Condensing 176,000 Btu/hhp AHRI 460
Condensers Temperature 69 COP
R22 Test Fluid
190°F (88°C) Entering Gas
Temperature

? For purposes of this table, open circuit cooling tower performance is defined as the process water flow
rating of tower at thermal rating conditions listed in this table divided by the fan nameplate rated motor

power.

® For purposes of this table, closed circuit cooling tower performance is defined as the process water flow
rating of tower at thermal conditions listed in this table divided by the sum of fan motor nameplate power.

¢ For purposes of this table air-cooled condenser performance is defined as the heat rejected from the
refrigerant divided by the fan nameplate rated motor power.

4 Centrifugal fan open-circuit cooling towers with a combined rated capacity of 1,100 gpm or greater at

95°F condenser water return, 85°F condenser water supply, and 75°F outdoor air wet-bulb temperature

shall comply with the energy efficiency requirement for axial fan open-circuit cooling towers listed in

Table 14-1G except for those that comply with the exception listed in Section 1438.1.2.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Table 14-3 Piping System Design Maximum Flow Rate in GPM.

Discussion: Add requirement for hydronic system piping design per addendum af and cc to
ASHRAE/IESNA Standard 90.1-2007 (companion change to Section 1431.3).
Proposal: Amend 2009 WSEC as follows -

TABLE 14-3 (RESERVED))
PIPING SYSTEM DESIGN MAXIMUM FLOW RATE IN GPM!

>2000 and <=4400
. <=2000 hours/yr hours/year > 4400 hours/year
Pipe Variable Flow/ Variable Flow/ Variable Flow/
Size (in Other Variable Speed Other Variable Speed Other Variable Speed
2% 120 180 85 130 68 110
3 180 270 140 210 110 170
4 350 530 260 400 210 320
S 410 620 310 470 250 370
6 740 1100 570 860 440 680
8 1200 1800 900 1400 700 1100
10 1800 2700 1300 2000 1000 1600
12 2500 3800 1900 2900 1500 2300

1. There are no requirements for pipe sizes smaller than the minimum shown in the table or larger than the
maximum shown in the table.

Table 14-6 Minimum Pipe Insulation Thickness.

Discussion: Revise requirements for pipe insulation for heating and hot water systems per
addendum bi to ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

TABLE 14-6
MINIMUM PIPE INSULATION THICKNESS'

Fluid Design Insulation Conductivity Nominal Pipe or Tube Size (in.)

Operating Temp.
Range (°F) Mean
Conductivity Rating <1 Tto<1-12 | 1-1210<4 | 4to<8 >8

o B 2.°
Btu-in./(h-ft"°F) Temp. °F

Heating and Hot Water Systems (Steam, Steam Condensate, ((and)) Hot Water Heating and Domestic Water Systems)”

>350 0.32-0.34 250 4.5((30)) | 5.0((35)) | 5.0((38:5)) | 5.0((45)) | 5.0((45))
251-350 0.29-0.32 200 3.0((29)) | 4.0((30)) | 4.5((35)) | 4.5((35)) | 4.5((35))
201-250 0.27-0.30 150 2.5 ((2:0) | 2.5((2:0) 2.5 3.0((2:5) | 3.0(25)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes zn
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. '
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Fluid Design Insulation Conductivity Nominal Pipe or Tube Size (in.)
O Range () |
Bg"lgd}(‘ﬁtf't‘é”}’ﬂ R[\’/Ia?;r:; <1 Tto<1-1/2 | 1-1/2t0<4 | 4to<8 >8
Temp. °F
141-200 0.25-0.29 125 15 15 2.0 ((1:5)) 2.0 2.0
105-140 0.22-0.28 . 100 1.0 1.0 1.6 1.5 1.5
((Domestic-and-Service- Hot Water-Systems
105+ 0.22-0:28 460 4.0 40 15 45 4-5))
Cooling Systems (Chilled Water, Brine, and Refrigerant)
40-60 0.22-0.28 100 l 1.0 1.0 1.5 15 1.5
<40 0.22-0.28 100 - 1.0 1.5 ' 1.6 1.5 2.0

' For insulation outside the stated conductivity range, the minimum tlnclmess (T) shall be determined as
follows:

T=r{(1 +t0)-1)

where

T =minimum insulation thickness (in.), .

r = actual outside radius of pipe (in.),

t= insulation thickness listed in this'table for applicable fluid temperature and pipe size,

K = conductivity of alternate material at mean rating temperature indicated for the applicable fluid
temperature, Btuin./(h-ft*°F); and

k= the upper value of the conductivity range listed in this table for the applicable fluid temperature,

2 Piping insulation is not requiréd between the control valve and coil on runouts when the control valve is
located within 4 feet of the coil and the pipe size is 1 inch or less.

seattle amendments do not apply to residential’ spaces except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. /
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CHAPTER 15
LIGHTING, MOTORS, AND TRANSFORMERS

1510 General Requirements.

Discussion: Retain existing Seattle amendment requiring that parking garage lighting be
calculated separately (formerly in Section 1531).
Proposal: Amend 2009 WSEC as follows -

Section 1510 General Requirements: Lighting and motors shall comply with Sections 1511
through 1514. Lighting systems shall comply with one of the following paths:

a. Prescriptive Lighting Option:
Interior Section 1521, or
Exterior Section 1522.

b. Lighting Power Allowance Option:
Interior Section 1531, or
Exterior Section 1532.

c. Systems Analysis. See Section 1141.4.

The compliance path selected for interior and exterior lighting need not be the same. However,
interior and exterior lighting cannot be traded._In addition, parking garage lighting cannot be
traded with other interior lighting or with exteriorlighting. See the Seattle Building Code,
Section 3016.15, for energy efficiency requirements for lighting in elevators.

Transformers shall comply with Section 1540.

1511 Electric Motors.

Discussion: Add informative note to clarify that the motor efficiency requirements are
applicable to industrial facilities and processes.
Proposal: Amend 2009 WSEC as follows -

1511 Electric Motors: All permanently wired polyphase motors of 1 hp or more, which are
not part of an HVAC system, shall comply with Section 1437.

EXCEPTIONS: 1. Motors that are an integral part of specialized process equipment.

2. Where the motor is integral to a listed piece of equipment for which no complying motor has been approved.

Informative Note: As indicated in Section 1120, the Energy Code applies to industrial facilities,
as well as commercial and industrial processes. Thus, the motor efficiency requirements apply to
industrial facilities, as well as systems and equipment used in commercial and industrial
processes, unless a motor qualifies for one of the exceptions.

1513.1 Local Control and Accessibility.

Discussion: No Seattle changes (retain existing Seattle amendment).

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in 3
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. 2k
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Proposal: Amend 2009 WSEC as follows -

1513.1 Local Control and Accessibility: Each space, enclosed by walls or ceiling-height
partitions, shall be provided with lighting controls located within that space. The lighting
- controls, whether one or more, shall be capable of turning off all lights within the space. The
controls shall be readily accessible, at the point of entry/exit, to personnel occupying or using
the space.
EXCEPTIONS: The following lighting controls may be centralized in remote locations:
1. Lightin'g controls for spaces which must be used as a whole.

Automatic controls, when provided in addition to manual controls.

2
3. Controls requiring trained operators.
4

Controls for safety hazards and security.

1513.3 Daylight Zone Control.

Discussion: (1) Include parking garages;
(2) add minor clarifications to the exception that separate circuiting is requlred for all daylight

zones, and restaurants are treated like retail.
Proposal: Amend 2009 WSEC as follows -

1513.3 Daylight Zone Control: All daylighted zones, as defined in Chapte1 2, both under

skylights((everhead glazing)) and adjacent to vertical fenestration((glazing)), shall be provided
with individual controls, or daylight-or occupant-sensing automatic controls, which control the

lights independent of general area lighting.

In all areas with skylights, monitors or other fenestration at or above ceiling level and
in all areas with windows and all areas in parking garages with facade openings, all |
permanent luminaires in the daylighted zone shall be controlled by automatic daylight sensing
controls. The primary daylighted zone shall be controlled separately from the secondary
daylighted zone.

Automatic daylight sensing controls shall:

a. Be capable of reducing the light output of the controlled luminaires while maintaining a
uniform level of illuminance by either:
1. Continuous dimming to at least 20% light output; or

2. Step switching of each lamp in individual luminaires (noncontinuous dimming
devices shall have adjustable separation (deadband) of on and off points to prevent
“short cycling) and provide an automatic OFF control, sw1tch1ng alternate luminaires is
not perrmtted except with single lamp luminaires; or

3. Step dimming by reducing the output of all of the lamps in individual lummalres byat
least 50% and provide an automatic OFF control.

b. Control only luminaires within the daylighted area.

c. Incorporate time-delay circuits to prevent cycling of light level changes of less than three
minutes.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Any switching devices installed to override the automatic daylighting control shall
comply with the criteria in Section 1513.6.2 items a through.e.

Contiguous daylight zones adjacent to vertical fenestration((glazing))are allowed to be
controlled by a single controlling device serving no more than eight fixtures or 60 linear feet of
fagade whichever is less provided that they do not include zones facing more than two adjacent
cardinal orientations (i.e., north, east, south, west). Daylight zones under skylights((everhead
glazing)) shall be controlled separately from daylight zones adjacent to vertical

fenestration((glezing)).

EXCEPTION: The following are exempt from the requirements for automatic daylighting controls in Section
1513.3, if they have separate control of the lights in the daylight zone, which control is independent of general area

lighting:
1. Retail and restaurant spaces adjacent to vertical fenestration((glazing)) (retail and restaurant spaces under

skylights ((everhead-glazing)) are not exempt).
2. Lighting exempted by Section 1512.

3. Display, exhibition and specialty lighting complying with Section 1513.4.

4. The following spaces are exempt from the requirements for automatic daylighting controls in Section 1513.3
provided that they have occupancy sensor controls that comply with Section 1513.6.1:

a.  Small spaces in the daylighted zone that are normally unoccupied (such as a storage room with a window or
restrooms);

b.  Rooms less than 300 square feet; and

¢.  Conference rooms 300 square feet and larger that have a lighting control system with at least four scene
options and an occupancy sensor control that complies with Section 1513.6.1.

5. HID lamps with automatic controls that are capable of reducing the power consumption by at least 50%. -

6. HID lamps 100 watts or less.

Informative Note: The following graphics from addendum ac to RS-9 provide a visual
representation of the primary and secondary daylighting zones adjacent to vertical fenestration.

* Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Informative Note: The following graphics from addendum ab to RS-9 provide a visual

. representation of daylighting zones under skylights and under high vertical fenestration.
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.1513.5 Automatic Reduction and Shut-Off Controls, Exterior.

Discussion: Provide more direction on shut-off during off-hours per addendum cd to
ASHRAE/IESNA Standard 90.1-2007.
Proposal: Amend 2009 WSEC as follows -

1513.5 Automatic Reduction and Shut-off Controls, Exterior: Lighting for exterior
applications not exempted in Section 1512 shall comply with the following requirements:

a. Lighting shall be controlled by a device that automatically turns off the lighting when
sufficient daylight is available by either:

i. A combination of a photosensor and a time switch; or

ii.  An astronomical time switch.

b. All building facade lighting shall be automatically shut off between midnight or
business/facility closing, whichever is later, and 6 am or business/facility opening,
whichever comes first.

¢. Lighting not specified in paragraph b above, including advertising signa}ze, shall be
controlled by a device that automatically reduces the connected lighting power, on a
system-wide basis, by at least 30% for at least one of the following conditions:

1. from 12 midnight or one hour after the end of business/facility operations, if any,
whichever is later, until 6am or business/facility opening, whichever is earlier; or

2. during any period when no activity has been detected for a time of no longer than 15

minutes.

=) All time switches shall be capable of retaining programming and
the time setting during loss of power for a period of at least 10 hours.

"o (o
Cl
o

EXCEPTION: Lighting for covered vehicle entrances or exits from buildings or parking structures where required for
safety, security, or eye adaptation.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. :

Page 168 of 226 Attachment | to DPD 2009 Seattle Energy Code Fiscal Note




( . {
Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

1513.6 Automatic Shut-Off Controls, Interior.

Discussion: Revise as follows: '
(1) Section 1513.6: clarify that lighting with dual functionality be equipped with automatic
lighting controls to shut off lights during unoccupied hours per addendum cu to
ASHRAE/IESNA Standard 90.1-2007;
(2) Section 1513.6: expand use of occupancy sensor controls per addenda x (storage spaces),
and bp, to ASHRAE/IESNA Standard 90.1-2007;
(3) Section 1513.6: require reduction in lighting power for hghtmg often on for 24-hours when
spaces are unoccupied per addenda cf (stairwells) to ASHRAE/IESNA Standard 90.1-2007,
(4) Section 1513.6: require reduction in lighting power for parking garages per addenda cz to
ASHRAE/IESNA Standard 90.1-2007;
(5) Section 1513.6.1: require manual ON for occupancy sensors to eliminate unnecessary
lighting consumption per addenda aa to ASHRAE/IESNA Standard 90.1-2007; and
(6) Section 1513.6.2: change automatic control zone maximum to 2,500 ft* per Section 9.4.1.2
of Standard 90.1-2007.

Proposal: Amend 2009 WSEC as follows -

1513.6 Automatic Reduction and Shut-Off Controls, Interior: All buildings shall be
equipped with separate automatic controls to shut off the lighting in all spaces during
unoccupied hours, including lighting with dual functionality as normal and emergency lighting.

Within these buildings, the following spaces shall be equipped with occupancy sensors
that comply with Section 1513.6.1:

a. all office areas less than 300 ft* enclosed by walls or ceiling-height partitions, and

b. all meeting and conference rooms, and training rooms,

c. all ((sehool)) classrooms_and lecture halls,

d. all employee lunch and break rooms,

e. all rooms used for document copying and printing,

f. all restrooms,

¢. all dressing, locker, and fitting rooms, and

h. warehouse and storage spaces greater than 50 ft* ((shalb-be-equipped-with-occupaney
sensors-that comply-with-Seetion-1513-6:1)).

In addition, lighting in stairwells and parking garages shall have one or more control
devices to automatically reduce lighting power in any one controlled zone by at least 50%
within 30 minutes of all occupants leaving that controlled zone Lighting zones for occupancy
sensors in parking garages shall be no larger than 3,600 ft>.

For all other spaces not specifically mentioned above, automatic controls may be an
occupancy sensor, time switch, or other device capable of automatically shutting off lighting.
(For hotel and motel guestrooms, see Section 1513.7.)

EXCEPTIONS:

1. Areas that must be continuously illuminated (e.g., 24-hour convenience stores), or illuminated in a manner
requiring manual operation of the lighting.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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2. Emergency lighting and means of egress illumination as required by code that are automatically OFF during normal
building operation.

Switching for industrial or manufacturing process facilities as may be required for production.

24-hour occupancy areas in hospitals and laboratory spaces.

©Lokw

Areas in which medical or dental tasks are performed are exempt from the occupancy sensor requirement.
6. Dwelling units.

1513.6.1 Occupancy Sensors: Occupancy sensors shall be capable of automatically turning
off all the lights in an area, no more than 30 minutes after the area has been vacated. Light
fixtures controlled by occupancy sensors shall have a wall-mounted, manual switch

capable of turning off lights when the space is occupied. Occupancy sensors either shall be
manual ON or shall be controlled to automatically turn the lighting on to no more than 50%

power.
EXCEPTIONS:

1. Occupancy sensors in stairwells are allowed to have two step lighting (high-light and low-light) provided the
control fails in the high-light position.

Stairwells and parking garages are not permitted to have a wall-mounted manual switch.

[

3. Restrooms, warehouses, stairwells, and parking garages are allowed to use automatic ON to bring the lighting to
100% power.

1513.6.2 Automatic Time Switches: Automatic time switches shall have a minimum 7-day
clock and be capable of being set for 7 different day types per week and incorporate an
automatic holiday "shut-off" feature, which turns off all loads for at least 24 hours and then
resumes normally scheduled operations. Automatic time switches shall also have program
back-up capabilities, which prevent the loss of program and time settings for at least 10 hours,
if power is interrupted.

Automatic time switches shall incorporate an over-ride switching device which:

Is readily accessible;

b. Is located so that a person using the device can see the lights or the areas controlled
by the switch, or so that the area being illuminated is annunciated; and
Is manually operated;

d. Allows the lighting to remain on for no more than two hours when an over-ride is
initiated; and

e. Controls an area not exceeding ((5;009)) 2,500 square feet or 5 percent of footprint
for footprints over 100,000 square feet, whichever is greater. ‘

1513.8 Commissioning Requirements.

Discussion: (1) Provide more detail for commissioning per addendum az to ASHRAE/IESNA
Standard 90.1-2007; (2) establish setpoints for initial installation.
Proposal: Amend 2009 WSEC as follows -

1513.8 Commissioning Requirements: For lighting controls which include daylight or
occupant sensing automatic controls, automatic shut-off controls, occupancy sensors, or

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in |

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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automatic time switches, the lighting controls shall be tested to ensure that control devices,
components, equipment and systems are calibrated, adjusted and operate in accordance with
approved plans and specifications. Sequences of operation shall be functionally tested to
ensure they operate in accordance with approved plans and specifications.

When occupant sensors, time switches, or photosensors are used, the following functionality
testing shall be performed:

a. Confirm that the sensitivity and time-out adjustments for occupant sensors vield
acceptable performance (i.e. lights turn off only after space is vacated). At initial
installation, occupancy sensor controls shall be set to turn lights off at 15 minutes unless
other thresholds are specifically mentioned in the approved permit,

b. Confirm that the time switches are programmed to turn the lights off.

c. Confirm that photosensor controls reduce electric light levels based on the amount of
usable daylight in the space as specified. At initial installation, automatic daylighting
sensor setpoints shall be set at 30 footcandles or not more than 110% of the footcandle
level specified on the drawings in the approved permit.

The construction documents for the electrical permit shall state the party who will conduct and
certify the functional testing. The party responsible for the functional testing shall provide
documentation certifying that the installed lighting controls meet or exceed all documented
performance criteria. Certification shall be specific enough to verify conformance.

See Section 1416 for complete requirements. Optional examples of test methods and
forms are provided in Reference Standard 34.

1521 Prescriptive Interior Lighting Requirements.

Discussion.: Revise to correspond with changes to Section 1531.

The values in the Lighting Power Allowance compliance option in Section 1531 were
changed in the 2009 WSEC, but no companion change was made to the Prescriptive Lighting
compliance option in Section 1521. As the Prescriptive Lighting compliance option in Section
1521 allows unlimited numbers of lighting fixtures, the fixtures should be limited to single-
lamp. This allows both T-8 and the newer T-5 lamps which are most often installed in single-
lamp fixtures.

Proposal: Amend 2009 WSEC as follows -

1521 Prescriptive Interior Lighting Requirements: Spaces for which the Unit Lighting
Power Allowance in Table 15-1 is 0.80 W/ft* or greater may use unlimited numbers of lighting
fixtures and lighting energy, provided that the installed lighting fixtures comply with all
((four)) three of the following criteria:

a. one-lamp ((er—twe—lamp—éb&t«net—%h%e—)) (but not two- or more lamp);

industrial-fixtures-do-net comphywith-this-seetion);))

b.((er)) fitted with type T-1, T-2, T-4, T-5, T-8 or compact fluorescent lamps from 5 to 60
watts (but not T-10 or T-12 lamps); and

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in-{~
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. L
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¢. ((5)) hard-wired fluorescent electronic dimming ballasts with photocell or
programmable dimming control for all lamps in all zones (nondimming electronic
ballasts and electronic ballasts that screw into medium base sockets do not comply with
this section).

Track lighting ((is)) and bare lamp strip or industrial fixtures are not allowed under this path.

EXCEPTIONS:
I. Upto atotal of 5% of installed lighting fixtures may use any type of ballasted lamp and do not require dimming
controls.

2. Clear safety lenses are allowed in food prep and serving areas and patient care areas in otherwise compliant
fixtures.

3. LED lights.

4, Metal halide lighting which complies with all three of the following criteria:
i.  luminaires or lamps which have a reflector or louver assembly to direct the light;
ii.  fixtures are fitted with ceramic metal halide lamps not exceeding 150 watts; and

ifi. electronic ballasts.

1531 Interior Lighting Power Allowance.

Discussion: (1) Retain existing Seattle amendment requiring that parking garage lighting be
calculated separately (formerly in Section 1532); (2) add informative note with reference back
to trading limitations in Section 1510.

Proposal: Amend 2009 WSEC as follows -

1531 Interior Lighting Power Allowance: The interior lighting power allowance shall be
calculated by multiplying the gross interior floor area, in square feet, by the appropriate unit
lighting power allowance, in watts per square foot, for the use as specified in Table 15-1.
Accessory uses, including corridors, lobbies and toilet facilities shall be included with the
primary use.

The lighting power allowance for each use shall be separately calculated and summed to
obtain the interior lighting power allowance.

In cases where a lighting plan for only a portion of a building is submitted, the
interior lighting power allowance shall be based on the gross interior floor area covered by
the plan. Plans submitted for common areas only, including corridors, lobbies and toilet
facilities shall use the lighting power allowance for common areas in Table 15-1.

When insufficient information is known about the specific use of the space, the allowance
shall be based on the apparent intended use of the space.

Compliance shall be demonstrated separately for covered parking.

Informative Note: Section 1510 prohibits trading between interior and exterior lighting, and
prohibits trading between parking garage lighting and other interior lighting or exterior lighting,.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in= | .
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. L

Page 172 of 226 ‘ Attachment 1 to DPD 2009 Seattle Energy Code Fiscal Note




{ {

Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

1532 Exterior Lighting Power Allowance.

Discussion: (1) Retain existing Seattle light pollution criteria; (2) add limits in Table 15-2B for
signs.

Proposal: Amend 2009 WSEC as follows -
1532 Exterior lighting power allowance. All exterior building grounds luminaires that
operate at greater than 100 watts shall contain lamps having a minimum efficacy of 60 Im/W
unless the luminaire is controlled by a motion sensor or qualifies for one of the following
exceptions.

The total exterior lighting power allowance for all exterior building applications is the
sum of the base site allowance plus the individual allowances for areas that are designated on
the buildings plans to be illuminated and are permitted in Table 15-2B for the applicable
lighting zone. Trade-offs are allowed only among exterior lighting applications listed in the
Table 15-2B "Tradable Surfaces" section. The lighting zone for building exterior is

determined from Table 15-2A((-unless-otherwise-specified-by-the loealjurisdiction)). ' ’

EXCEPTION:  Lighting used for the following exterior applications is exempt when equipped with a control
device independent of the control of the nonexempt lighting:

a. Specialized signal, directional, and marker lighting associated with transportation.

b.  ((Lightingintegralte)) Internally-illuminated signs.

c. Lighting integral to equipment or instrumentation and installed by its manufacturer.

d. Lighting for theatrical purposes, including performance, stage, film production, and video production.

e. Lighting for athletic playing areas.

f.  Temporary lighting.

g.  Lighting for industrial production.

h.  Theme elements in theme/amusement parks.

i.  Lighting used to highlight features of public monuments.

j. Group U Occupancy accessory to Group R-3 or R-4 Occupancy.

For open parking and outdoor areas and roadways, luminaires mounted more than 15 feet
above the ground shall be Full Cutoff Luminaires. (Full Cutoff means a luminaire light
distribution where zero candela intensity occurs at an angle of 90 degrees above nadir, and all
greater angles from nadir.)

1540 Transformers.

Discussion: Revise criteria for transformers per addendum o of ASHRAE/IESNA Standard

90.1-2007.
Proposal: Amend 2009 WSEC as follows -

Section 1540 Transformers: ((The-minimum-efficiency-ofalow voltagedry-type

2@929—)) Low voltage dly—type tr ansformels shall comply w1th the provisions of the Energy

Policy Act of 2005 where applicable, as shown in Table 15-3. Transformers that are not

Seuttle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. k.Y
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included in the scope of the Energy Policy Act of 2005 have no performance requirements in
this section, and are listed for ease of reference below as exceptions.

Exceptions: Transformers that meet the Energy Policy Act of 2005 exclusions based on NEMA TP-] definition:

- 1. special purpose applications.

2. not likely to be used in general purpose applications,

3. transformers with multiple voltage taps where the highest tap is at least 20% more than the lowest tap.

Products meeting these criteria and exempted from Section 1540 include the following: drive transformer, rectifier
transformer, auto-transformer, uninterruptible power system transformer, impedance transformer, regulating
transformer, sealed and nonventilating transformer, machine tool transformer, welding transformer, grounding
transformer, or testing transformer.

Table 15-1 Unit Lighting Power Allowance.

Discussion: (1) Revise lighting power allowances to achieve greater energy efficiency per
addendum by to ASHRAE/IESNA Standard 90.1-2007;
(2) add aircraft maintenance and pharmacies;
(3) delete footnotes that are not referenced in the table (and therefore are not applicable).

Retail supplemental lighting based on the AEDG for Small Retail Buildings,
ASHRAE/AIA/IESNA/USGBC/USDOE, 2006.

Lamp technology continues to improve. While the first generation of T-8 fluorescent
lamps achieved 80+ lumens per Watt, the second achieved 90+ lumens per Watt, and a third
generation is now available that achieves 100+ lumens per Watt. Fluorescent lamps have
better color rendition and ceramic metal halide lamps have come on to the market.

Proposal: Amend 2009 WSEC as follows -

TABLE 15-1

UNIT LIGHTING POWER ALLOWANCE (LLPA)
Use' LPA” (W/t)
Automotive facility and aircraft maintenance ((6:85)) 0.82
Convention center ((:46)) 1.08
Courthouse ((+19)) 1.05
Cafeterias, fast food establishments®, restaurants/bars’® ((+29)) 0.99
Dormitory ((6:85)) 0.61
Dwelling unit 1.00
Exercise center ((8:95) M
Gymnasia((g)), assembly spaces((g)) 0.95
Health care clinic ((+-00)) 0.87
Hospital, pharmacies, nursing homes, and other Group I-1 and [-2 1.20
Occupancies ,
Hotel/motel 1.00
Laboratory spaces (all spaces not classified “laboratory” shall meet 1.62
office and other appropriate categories) |
Laundries 1.20

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Libraries’ ((120)) 1.18
Manufacturing facility ((20)) 1.11
Museumn 1.00

Office buildings, office/administrative areas in facilities of other use ((6:94)) 0.90

types (including but not limited to schools, hospitals, institutions,
museums, banks, churches) *((7"))

Parking garages ' 0.20
Penitentiary and other Group I-3 Occupancies 0.90
Police and fire stations 0.90
Post office ((-99) 0.87
Retailm, retail banking, mall concourses, wholesale stores (pallet rack 1.33
shelving)

School buildings (Group E Occupancy only), school classrooms, day ((1:90)) 0.99
care centers

Theater, motion picture ((6:9%)) 0.83
Theater, performing aits 1.25
Transportation ((8-86)) 0.717
Warehouses 0.50
Workshop 7 1.20

Plans Submitted for Common Areas Only((i))

Main floor building lobbies® (except mall concourses) 1.10

All building common areas, corridors, toilet facilities and washrooms, 0.80
elevator lobbies, including Group R-1 and R-2 Occupancies

Footnotes for Table 15-1

I. In cases in which a general use and a specific use are listed, the specific use shall apply. In cases in which a use
is not mentioned specifically, the Unit Lighting Power Allowance shall be determined by the building official.
This determination shall be based upon the most comparable use specified in the table. See Section 1512 for
exempt areas.

2. The watts per square foot may be increased, by 2% per foot of ceiling height above 20 feet, unless specifically
directed otherwise by subsequent footnotes. '

3. The watts per square foot of room may be increased by 2% per foot of ceiling height above 12 feet.
4. (FeraHotherspaces,

assembly)) Reserved.
5. The watts per square foot of room may be increased by 2% per foot of ceiling height above 9 feet.
6. Reserved.

Alowance-of L1 wif-may-beused:)) Reserved.

8. Reserved.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. ok
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Allowanee for the courtareais 2.60 WA)) Reserved.

10. Display window illumination installed within 2 feet of the window, provided that the display window is
separated from the retail space by walls or at least three-quarter-height partitions (transparent or opaque) and
lighting for free-standing display where the lighting moves with the display are exempt.

An additional lighting power allowance is allowed for merchandise display luminaires installed in retail
sales area that are specifically designed and directed to highlight merchandise. The following additional
wattages apply:

i.  ((8-6)) 0.4 watts per square foot of sales floor area not listed in ii or iii below,
ii.  ((34)) 0.9 watts per square foot of furniture, clothing, cosmetics or artwork floor area, or
iil.  ((25)) 1.5 watts per square foot of jewelry, crystal, or china floor area.

“The specified floor area for i, ii, or iii above, and the adjoining circulation paths shall be identified and specified
on building plans. Calculate the additional power allowance by multiplying the above LPDs by the sales floor
area for each department excluding major circulation paths. The total additional lighting power allowance is the
sum of allowances for sales categories 1, ii, or iii plus an additional 1,000 watts for each separate tenant larger
than 250 square feet in area.

The additional wattage is allowed only if the merchandise display luminaires comply with all of the following:
a. located on ceiling-mounted track or directly on or recessed into the ceiling itself (not on the wall),

b. adjustable in both the horizontal and vertical axes (vertical axis only is acceptable for fluorescent and
other fixtures with two points of track attachment),

This additional lighting power is allowed only if the specified lighting is actually installed and automatically
controlled, separately from the general lighting, to be turned off during nonbusiness hours. This additional
power shall be used only for the specified luminaires and shall not be used for any other purpose.

11.

Table 15-2A Exterior Lighting Zones &
Table 15-2B Lighting Power Densities for Building Exteriors.

Discussion: (1) Revise to merge the two highest lighting categories into zone 3; (2) editorial
change to display all values to the same number of decimal places.
Proposal: Amend 2009 WSEC as follows —

TABLE 15-2A
EXTERIOR LIGHTING ZONES
Lighting Zone Description
1 Developed areas of national parks, state and city parks, forest
2 Areas predominantly consisting of residential zoning, neighborhood business districts, light industrial with

limited nighttime use and residential mixed areas

3 All other areas

4 High activity commercial districts in imajor metropolitan areas as designated by the local jurisdiction

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in .
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.

Page 177 of 226 ' Attachment 1 to DPD 2009 Seattle Energy Code Fiscal Note




(

i

Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

TABLE 15-2B
LIGHTING POWER DENSITIES FOR BUILDING EXTERIORS

Specific area description Zone 1 Zone2 Zone 3 and ((Zone-d))
Zone 4
Base site allowance' 500 W 600 W 750 W ((1300-W))
Tradable Surfaces 2
Uncovered Parking Areas Parking areas and drives 0.04 W/ié 0.06 W/tt> 0.10 W/ (643
WD)
Building Grounds Walkways less than 10 ft wide 0.70 0.7 0.80 (0
W/linear foot | W/linear foot | W/linear foot | Wlinear
foot))
Walkways 10 ft wide or greater, | 0.14 W/ 0.14 W/tt? 0.16 W/ft? (02 W)
Plaza areas, Special feature areas
Exterior stairways 0.75 Wit 1.00 W/ 1.00 W/ (L0-WR))
Pedestrian tunnel 0.15 W/fi? 0.15 W/t 0.20 W/f? (6:3-WE7))
Landscaping 004 W2 | 005w | 0.05WiE | (005
W)
Building Entrances and Exits Main entries 20 W/linear | 20 W/linear 30 W/linear (30
foot of door | footof door | footof door | Wilinearfoot
width width width of-door
width))
Other doors 20 W/linear | 20 W/linear | 20 W/linear | ((20
foot of door | footof door | footofdoor | WAiinearfoot
width width width of door
‘ width))
Entry canopies 0.25 W/e 0.25 W/t 0.40 W/t ((0:4-Ws£2))
Sales Canopies Free .standing and attached 0.60 W/RE 0.60 w/e 0.80 Wi ((—I—.O—W/—ﬁg))
Outdoor Sales Open areas® 025 WP | 025 W/RP | 050 W/ | ((07-WA))
Street frontage for vehicle sales No 10 W/linear 10 W/linear (36
lots in addition to "open area" Allowance foot foot Whinear
allowance foot))
Nontradable Surfaces?
Building Facades and Signs No 0.10 W/t 015 WiHE | (02 Wed
Allowance for each for each foreach
illuminated illuminated iHuminated
wall or wall or wallor
surface® surface® su#aee;))
Automated Teller Machines and Night Depositories 270 W per 270 W per 270 W per ((270-W-per
location® location® location® }eeaﬁ'eﬂs))
Entrances and Gatehouse Inspection Stations at Guarded Facilities 0.75 W/E of | 0.75 W/ of | 0.75 W/it? of ((0-F5 WY
covered and | covered and | covered and | ofcovered
uncovered uncovered uncovered and
area area area uncovered
area))

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Loading Areas for Law Enforcement, Fire, Ambulance and Other 0.50 W/ of 0.50 W/ of 0.50 Wit of ((Oé—W#ﬁg

Emergency Service Vehicles covered and | coveredand | coveredand | efeevered
uncovered uncovered uncovered and
area area area uneovered

area))

Material Handling and Associated Storage No No 0.50 W/ (0.5 W)
Allowance Allowance

Drive-up Windows and Doors 400 W per 400 W per 400 W per ((400-W-per
drive- drive- drive- drive-
through through through through))

Parking Near 24-hour Retail Entrances 800 W per 800 W per 800 W per ((800-W-per
main entry main entry main entry mainentry))

FOOTNOTES FOR TABLE 15-2B:

1. Base site allowance may be used in tradable or nontradable surfaces.

2. Lighting power densities for uncovered parking areas, building grounds, building entrances and exits, canopies and overhangs and

outdoor sales areas may be traded.

3. Including vehicle sales lots.

4. Lighting power density calculations for the following applications can be used only for the specific application and cannot be traded
between surfaces or with other exterior lighting. The following allowances are in addition to any allowance otherwise permitted in the

"Tradable Surfaces" section of this table.

5. May alternately use 2.5 watts per linear foot for each wall or surface length.

6. May alternately use 3.75 watts per linear foot for each wall or surface length.

7. May alternately use 5 watts per linear foot for each wall or surface length.

8. An additional 90 watts is allowed per additional ATM location.

Table 15-3 Minimum Nominal Efficiency Levels for NEMA Class I Low Voltage Dry-Type

Distribution Transformers.

Discussion.: Revise criteria for transformers per addendum o of ASHRAE/IESNA Standard
90.1-2007 (companion change to Section 1540).

Proposal: Amend 2009 WSEC as follows -

TABLE 15-3
MINIMUM NOMINAL EFFICIENCY LEVELS FOR

NEMA CLASS I LOW VOLTAGE DRY-TYPE DISTRIBUTION TRANSFORMERS"

Single Phase Three Phase
Transformers Transformers
KVA® Efficiency (%) KVA" Efficiency (%)°
15 91.7 15 97.0
25 98.0 30 915
37.5 98.2 45 91.7
50 98.3 75 98.0

amendments do not apply to residential spaces, except that procedural requirements and informative notes in

bmec/ text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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|

Single Phase Three Phase
Transformers Transformers
KVA® Efficiency (%) KVA® Efficienicy (%)°
75 98.5 112.5 98.2
100 98.6 150 933
167 98.7 225 98.5
250 28.8 300 98.6
333 : 989 500 98.7
750 98.8
1000 98.9

a. A low voltage distribution transformer is a transformer that is air-cooled, does not use
oil as a coolant, has an input voltage <= 600 Volts, and is rated for operation at a

frequency of 60 Hertz.

b. kiloVolt-Amp rating.

c. Nominal efficiencies shall be established in accordance with the NEMA TP-1 2002
test procedure for low voltage dry-type transformers. Class [ Low Voltage Dry-Type
is a National Flectrical Manufacturers Association (NEMA) design class designation.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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CHAPTER 16
ON-SITE RENEWABLE ENERGY SYSTEMS

Discussion: Add requirements for on-site renewable energy systems from
ASHRAE/USGBC/IESNA Standard 189.1-2009, format for installed capacity from Section
7.4.1.1, but with much less-stringent criteria - only 1/12 as stringent with minimum annual
energy production equivalent of 500 Btu/ft* of gross conditioned floor area (instead of
minimum annual energy production equivalent of 6,000 Btu/ft* of gross conditioned floor
area); requirement does not take effect until DPD develops Director’s Rule with alternate
means of compliance.

Reduced thresholds mean that solar water heating systems would satisfy the criteria for
most buildings. For photovoltaic (PV) systems, local conservative rules of thumb are 1000
kWh and 100 ft* per kW of DC rated PV capacity. In practice, performance in any given year
may be 1200 kWh/kW or higher, based on metered data from customer systems in the Seattle
City Light service area (approximately 235 systems). Some newer crystalline modules are
rated at 12 - 14 W/ft",

See DPD’s Client Assistance Memo 420, Solar Energy Systems, for discussion of permit
requirements, land use requirements, design and installation considerations, interconnection
and net metering requirements, financial incentives, and sources for further information.

Proposal: Amend 2009 WSEC as follows —

CHAPTER 16
ON-SITE RENEWABLE ENERGY SYSTEMS

1601 Scope, Effective Date: This chapter covers the requirements for on-site renewable
energy systems or additional energy savings by other means. This chapter applies to new
buildings and additions of more than 5,000 ft* to existing buildings.

This Chapter 16 shall take effect on the effective date of a rule adopted under Section
1631 that provides alternate means of compliance. Prior to that date, references in this Code to
Chapter 16 are not effective.

1610 General Requirements: The building shall include on-site renewable energy systems
or shall comply with another option as indicated in Figure 16A:

a. Prescriptive. See Section 1621.

b. Alternate Means of Compliance. See Section 1631,

c. Systems Analysis. See Section 1141.4.

FIGURE 16A
ON-SITE RENEWABLE ENERGY SYSTEMS COMPLIANCE OPTIONS

Section Prescriptive DR with Alternate Means | Systems Analysis
Number Subject Option of Compliance Option
1610 General Requirements X X X
1620 Prescriptive Option X
1621 Annual Production X

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Section Prescriptive DR with Alternate Means | Systems Analysis
Number Subject Option of Compliance Option

1630 Alternate Means of Compliance
1631 Director’s Rule

RS-29 Systems Analysis

[ [

<

1620 Prescriptive Option for On-Site Renewable Energy Systems.

1621 Annual Production of On-site Renewable Energy Systems. Building projects shall
contain on-site renewable energy systems that provide the annual energy production equivalent
of 500 Btu/ft* of gross conditioned floor area. The annual energy production shall be the
combined sum of all on-site renewable energy systems.

1630 Alternate Means of Compliance.

1631 Development by Director’s Rule. The Director of DPD shall develop and adopt by rule
one or more alternate means of compliance for this Chapter. Each alternate means of
compliance shall be designed to achieve energy savings that are at least as great as the energy
production achieved over the expected life of the building through compliance with Section
1621. Alternate means allowed by rule may include, without limitation, payments or
contributions related to off-site renewable energy production.

On-site renewable energy systems are preferred. This section is intended to ensure that
a feasible alternative is available when the nature of a site or project makes on-site renewable
energy systems impracticable, without requiring a determination as to practicality in each case.
This section is not intended to authorize any financially more attractive means of compliance
for a typical project than compliance with Section 1621, taking into account expected costs and
benefits of each option over the expected life of the building, and without regard to any
subsidies that may be available for on-site renewable energy systems.

Informative Note: The 2030 Challenge specifies a set of total building energy consumption
thresholds that gradually reduce over time to reach net-zero energy consumption in new buildings
by 2030. (A rough rule-of-thumb from those working on net-zero energy buildings in the
Northwest is that net-zero energy buildings would be achieved by a combination of a 75%
reduction in building energy load with the remaining 25% being provided by on-site renewable
energy.) :

The 2010 threshold is for new buildings to use at least 60% less energy than the average
existing building. Taking office buildings as an example, the maximum energy use for new
office buildings in Seattle is approximately 32,400 Btuw/ft*vr (as the baseline for the average
existing office building is 81,000 Bu/f2yr).

The value of 500 Btu/ft> of gross conditioned floor area is approximately 1.5 % of the total
energy consumption of a new office building complying with the 2030 Challenge and consuming
32,400 Btu/ft’-yr. As service water heating loads in office buildings are often in the range of 3-
59 of total energy consumption, this means that a solar water heating system could be an option
for complying with the prescriptive on-site renewable energy system option (as an alternative to
photovoltaics).

For photovoltaic (PV) systems, local conservative rules of thumb are 1000 kWh and 100 2
per kW of DC rated PV capacity. In practice, performance in any given vear may be 1200
KWh/KW or higher, based on metered data from customer systems in the Seattle City Light
service area (approximately 235 systems as of early 2010). Some newer crystalline modules are
rated at 12 - 14 W/

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. i
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See DPD’s Client Assistance Memo 420, Solar Energy Systems, for discussion of permit
requirements, land use requirements, design and installation considerations, interconnection and
net metering requirements, financial incentives, and sources for further information.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in /-
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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RS-29
NONRESIDENTIAL AND MULTIFAMILY RESIDENTIAL
BUILDING DESIGN BY SYSTEMS ANALYSIS

RS-29 Nonresidential and Multifamily Residential Building Design by Systems Analysis.

Discussion: (1) Modify title to specifically include multifamily residential buildings; and
(2) revise reference to cite Seattle code.
Proposal: Amend 2009 WSEC as follows —

((APPENDIX))

REFERENCE STANDARD 29
(RS-29)

NONRESIDENTIAL AND MULTIFAMILY RESIDENTIAL BUILDING DESIGN ’
BY SYSTEMS ANALYSIS

khx

REFERENCE STANDARD-29
NONRESIDENTIAL AND MULTIFAMILY RESIDENTIAL
BUILDING DESIGN BY SYSTEMS ANALYSIS

NOTE: ((Washington-State))Seattle Energy Code Reference Standard 29 (RS-29) is a modified
version of Appendix G from ASHRAE/IESNA Standard 90.1-2007.
RS-29 has been completely rewritten from the 2006 Edition.

RS-29, 1.1 General.

Discussion: Revise to reference Seattle Energy Code.
Proposal: Amend 2009 WSEC as follows -

1.1 General: This Standard establishes design criteria in terms of total energy consumption of
a building, including all of its systems.

The building permit application for projects utilizing this Standard shall include in one
submittal all building and mechanical drawings and all information necessary to verify that the
building envelope and mechanical design for the project corresponds with the annual energy
analysis. If credit is proposed to be taken for lighting energy savings, then an electrical permit
application shall also be submitted and approved prior to the issuance of the building permit. If
credit is proposed to be taken for energy savings from other components, then the
corresponding permit application (e.g., plumbing, boiler, etc.) shall also be submitted and
approved prior to the building permit application. Otherwise, components of the project that
would not be approved as part of a building permit application shall be modeled the same in
both the proposed building and the baseline

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in__
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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building and shall comply with the requirements of the ((Washington-State)) Seattle Energy [
Code.

RS-29, 1.2 Performance Rating.

Discussion: (1) Revise for consistency with other changes (companiorf change to Chapters 12
and 14); (2) carry over existing criteria from Director’s Rule 27-2005.
Proposal: Amend 2009 WSEC as follows -

1.2 Performance Rating. This performance rating method requires conformance with the
following provisions:

All requirements of Sections 1201 through ((3262))_1204, 1310 through 1314, 1410
through 1416, 1440 through 1446, 1450 through 1455, 1460 through 1465, 1510 through 1514,
and 1540 are met. These sections contain the mandatory provisions of the standard and are
prerequisites for this rating method. The proposed design shall not vary from those
requirements in Sections 1320 through 1334, 1420 through 1439, 1470, 1475, 1520 through
1532, and 1620 through 1621 except to the extent those variations have been accurately and
completely modeled. Where variations are not specifically analyzed, the proposed design shall
comply with the requirements of the sections referred to in the preceding sentence.

The improved performance of the proposed'buﬂding design is calculated in accordance
with provisions of this ((appendix))standard using the following formula:

Percentage = 100 x (Baseline building performance - Proposed building
improvement performance) / Baseline building performance

A "proposed building" designed in accordance with this standard will be deemed as
complying with this Code, if the calculated annual energy consumption is 5% LESS than that of
a corresponding "baseline building."

Notes: 1. Both the proposed building performance and the baseline building performance shall include all end-use
load components, such as receptacle and process loads.

2. Neither the proposed building performance nor the baseline building performance are predictions of actual
energy consumption or costs for the proposed design after construction.. Actual experience will differ from
these calculations due to variations such as occupancy, building operation and maintenance, weather, energy
use not covered by this procedure, changes in energy rates between design of the building and occupancy;
and the precision of the calculation tool.

RS-29, 1.3 Trade-Off Limits.

Discussion: Revise for consistency with other changes (companion change to Chapter 16).
Proposal: Amend 2009 WSEC as follows -

1.3 Trade-Off Limits. When the proposed modifications apply to less than the whole
building, only parameters related to the systems to be modified shall be allowed to vary.
Parameters relating to unmodified existing conditions or to future building components shall be
identical for determining both the baseline building performance and the proposed building
performance. Future building components shall meet the requirements of Sections
1320 through 1334, 1420 through 1439, 1470, 1475, ((and)) 1530 through 1532, and 1620

through 1631.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative' notes i,
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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RS-29, 1.4 Documentation Requirements.

Discussion: Carry over existing criteria from Director’s Rule 27-2005.
Proposal: Amend 2009 WSEC as follows -

1.4 Documentation Requirements: Simulated performance shall be documented, and
documentation shall be submitted to the building official in accordance with the Reporting
Format in Section 5 of RS-29. The information submitted shall include the material specified in
Section 5 of RS-29 as well as the following:

a. Calculated values for the baseline building performance, the proposed building
performance, and the percentage improvement.

b. A list of the energy-related features that are included in the design and on which the
performance rating is based. This list shall document all energy features that differ
between the models used in the baseline building performance and proposed building
performance calculations.

c. Input and output report(s) from the simulation program or compliance software including
a breakdown of energy usage by at least the following components: Lights, internal
equipment loads, service water heating equipment, space heating equipment, space
cooling and heat rejection equipment, fans, and other HVAC equipment (such as pumps).
The output reports shall also show the amount of time any loads are not met by the
HVAC system for both the proposed design and baseline building design.

d. An explanation of any error messages noted in the simulation program output.

RS-29, 2.3 Climatic Data,

Discussion: Carry over existing criteria from Director’s Rule 27-2005.
Proposal: Amend 2009 WSEC as follows -

2.3 Climatic Data: The simulation program shall perform the simulation using hourly values
of climatic data, such as temperature and humidity from representative climatic data, for the
site in which the proposed design is to be located. For cities or urban regions with several
climatic data entries, and for Jocations where weather data are not available, the designer shall
select available weather data that best represent the climate at the construction site. The
selected weather data shall be approved by the building official.

Exterior design conditions are 24 °F dry bulb for heating and 82 °F dry bulb/66 °F wet
bulb for cooling.

For ground temperatures for below-grade wall and basement floor heat loss calculations,
it is acceptable to use an annual average ground temperature of 53°F. If monthly temperatures
are desired, the following values are acceptable: J - 49°F. F - 48°F. M - 49°F. A - 51°F, M -
53°F,J - 55°F, J - 57°F, A - 58°F, S - 57°F, O - 55°F, N - 53°F, D - 51°F.

For water main temperatures, it is acceptable to use an annual water main supply
temperature of 53°F. If monthly temperatures are desired, the following values are acceptable:

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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Page 186 of 226 Attachment 1 to DPD 2009 Seattle Energy Code Fiscal Note




{ {
Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

J - 44°F.F - 44°F, M - 46°F, A - 51°F, M - 56°F, J - 61°F, J - 65°F, A - 66°F, S - 59°F, O - 50°F,
N - 49°F. D - 45°F (based on 14-vear average from Seattle Water Department).

RS-29, 2.4 Energy Conversion.

Discussion: Companion change to Chapter 16.
Proposal: Amend 2009 WSEC as follows -

2.4 Energy Conversion: The comparison between the baseline building and proposed design
shall be expressed as kBtu input per square foot of conditioned floor area per year at the
building site. Buildings which use electricity as the only fuel source, comparisons may be
expressed in kWh. When converting electricity in kWh to kBtu a multiplier of 3.413 kWh/kBtu

shall be used.

EXCEPTION: On-site renewable energy sources or site recovered energy shall not be considered to be consumed
energy and shall not be included in the proposed building performance. When Chapter 16 of this Code applies,
baseline building performance shall exclude from consumed energy the amount that is or would be provided by on-site
renewable energy sources to comply with the prescriptive option in Section 1621. ((Where)) To the extent that on-site
renewable or site-recovered sources are used and would not be required to satisfy Section 1621, the baseline building
performance shall be based on the energy source used as the backup energy source or on the use of electricity if no
backup energy source has been specified.

RS-29, 2.5 Exceptional Calculation Methods.

Discussion: Revise criteria for exceptional calculation method per addendum r of
ASHRAE/IESNA Standard 90.1-2007. '
Proposal: Amend 2009 WSEC as follows -

2.5 Exceptional Calculation Methods. Where no simulation program is available that
adequately models a design, material, or device, the building official may approve an
exceptional calculation method to demonstrate above-standard performance using this method.

Applications for approval of an exceptional method shall include documentation of the
calculations performed and theoretical and/or empirical information supporting the accuracy of
the method.

If there are multiple designs, materials or devices that the simulation program does not
model, each shall be calculated separately and energy savings from the exceptional method
determined for each. Unless otherwise approved by the building official, at no time shall the
total energy savings from the exceptional method constitute more than one-half of the
difference between the baseline building performance and the proposed building performance.
All applications for approval of an exceptional method shall include:

a. step-by-step documentation of the exceptional calculation method performed detailed
enough to enable the reader to reproduce the results;

b. copies of all spreadsheets used to perform the calculations;

c. a sensitivity analysis of energy consumption when each of the input parameters is varied
from half to double the value assumed;

d. calculations performed on a time step basis consistent with the simulation program used;

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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e. the percentage improvement calculated with and without the exceptional calculation
method.

RS-29, 3.1 Building Performance Calculations.

Discussion: (1) Carry over existing criteria from Director’s Rule 27-2005; (2) clarify that the
baseline building must comply with the prescriptive requirements.
Proposal: Amend 2009 WSEC as follows -

3.1 Building Performance Calculations. The simulation model for calculating the proposed
and baseline building performance shall be developed in accordance with the

requirements in Table 3.1. The specifications of the proposed design used in the analysis shall
be as similar as is reasonably practical to those in the plans submitted for a permit. In all cases,
the baseline building shall comply with Sections 1320 through 1334, 1420 through 1439, 1470,
1475, 1520 through 1532, and 1620 through 1631. Where this Code does not contain
requirements, the specifications and operations of the standard design and of the proposed
design shall be identical. Where assumptions are not specified in this Code, the values shall be
based on accepted engineering practice and are subject to the review and approval of the
building official.

For the baseline building and the proposed building, shading by permanent structures and
terrain shall be taken into account for computing energy consumption whether or not these
features are located on the building site. A permanent fixture is one that is likely to remain for
the life of the proposed design.

RS-29, 3.1.2.2 Equipment Capacities.

Discussion: Revise so that the proposed design does not provide less comfort than the standard

design through more hours of unmet loads.
Proposal: Amend 2009 WSEC as follows -

3.1.2.2 Equipment Capacities. The equipment capacities for the baseline building design
shall be based on sizing runs for each orientation (per Table 3.1, No. 5a) and shall be oversized
by 15% for cooling and 25% for heating, i.e., the ratio between the capacities used in the
annual simulations and the capacities determined by the sizing runs shall be 1.15 for cooling
and 1.25 for heating. Unmet load hours for the proposed design or baseline building designs
shall not exceed 300 (of the 8760 hours simulated), and unmet load hours for the proposed
design shall not exceed the number of unmet load hours f01 the baseline building design ((by

eilthe—anm%t—lead—hems—eﬁhe—pfepesed—ées%)) If unmet load hours for the pmposed demgn

or baseline building design exceed 300, simulated capacities shall be increased incrementally,
and the building with unmet loads resimulated until unmet load hours are reduced to 300 or
less. Alternatively, unmet load hours exceeding these limits may be accepted at the discretion
of the building official provided that sufficient justification is given indicating that the
accuracy of the simulation is not significantly compromised by these unmet loads.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in. |
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RS-29, 3.1.2.9 System Fan Power.

Discussion: Revise criteria for fans systems per addendum ca of ASHRAE/IESNA Standard

90.1-2007.
Proposal: Amend 2009 WSEC as follows -

3.1.2.9 System Fan Power. System fan electrical power for supply, return, exhaust, and relief
(excluding power to fan-powered VAV boxes) shall be calculated using the following

formulas:
For Systems 1 and 2,
Pgan = CFMS % 0.3.
For Systems 3 through 8,
Pgn = bhp x 746/Fan Motor Efficiency.
Where:
Phan = Electric power to fan motor (watts) and
bhp = Brake horsepower of baseline fan motor from Table 3.1.2.9._Single zone variable-air-
volume systems shall comply with the constant volume fan power limitation.
Fan Motor Efficiency =  The efficiency from Table 14-4 for the next motor size greater than the bhp using the
enclosed motor at 1800 rpm.
CFMS = The baseline system maximum design supply fan airflow rate in cfm.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.

Page 189 of 226 Attachment | to DPD 2009 Seattle Energy Code Fiscal Note




: ( {
Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

RS-29, Table 3-1 Modeling Requirements for Calculating Proposed and Baseline Building
Performance.

Discussion: Revise for greater consistency with Chapters 11-16 as follows:
(1) In 3, Space Use Classification: eliminate extra text that is not applicable;
(2) In 5, Building Envelope: provide guidance on modeling air leakage, require that
uninsulated components be separately modeled,
(3) In 6, Lighting: clarify that interior and exterior lighting cannot be traded.
Proposal: Amend 2009 WSEC as follows -

TABLE 3.1
Modeling Requirements for Calculating Proposed and Baseline Building Performance

No. Proposed Building Performance Baseline Building Performance

1. Design Model

a. The simulation model of the proposed design shall be consistent with the design The baseline building design shall be
documents, including proper accounting of fenestration and opaque envelope types and modeled with the same number of floors and
areas; interior lighting power and controls; HVAC system types, sizes, and controls; and identical conditioned floor area as the
service water heating systems and controls. All end-use load components within and proposed design.

associated with the building shall be modeled, including, but not limited to, exhaust fans,
parking garage ventilation fans, snow-melt and freeze-protection equipment, facade
lighting, swimming poo! heaters and pumps, elevators and escalators, refrigeration, and
cooking. Where the simulation program does not specifically modet the functionality of
the installed system, spreadsheets or other documentation of the assumptions shall be used
to generate the power demand and operating schedule of the systems.

b. All conditioned spaces in the proposed design shall be simulated as being both heated and
cooled even if no heating or cooling system is to be installed, and temperature and
humidity control setpoints and schedules shall be the same for proposed and baseline
building designs._Unless otherwise expressly permitted by the building official based on
the needs of a particular use, space temperature controls shall be set at 70°F for space
heating and 75°F for space cooling, with a deadband in accordance with Section 1412.2.
The system shall be OFF during off-hours according to the appropriate schedule in Table
3.3, except that the heating system shall cycle ON if any space should drop below the
setback temperature of 55°F and the cooling system shall cycle ON if any space should
rise above the setup temperature of 99°F.

¢. When the performance rating method is applied to buildings in which energy-related
features have not yet been designed (e.g., a lighting system), those yet-to-be-designed
features shall be described in the proposed design exactly as they are defined in the
baseline building design. Where the space classification for a space is not known, the
space shall be categorized as an office space.

2. Additions and Alterations

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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No. Proposed Building Performance Baseline Building Performance

It is acceptable to predict performance using building models that exclude parts of the Same as Proposed Design
existing building provided that alf of the following conditions are met:

a. Work to be performed in excluded parts of the building shall meet the requirements of
Chapters 11 through ((35))_16.

b. Excluded parts of the building are served by HVAC systems that are entirely separate
from those serving paits of the building that are included in the building model.

¢. Design space temperature and HVAC system operating setpoints and schedules on either
side of the boundary between included and excluded parts of the building are essentially

the same.
d. If a declining block or similar utility rate is being used in the analysis and the excluded

and included parts of the building are on the same utility meter, the rate shall reflect the
utility block or rate for the building plus the addition.

3. Space Use Classification

Usage for each space shall be specified using the ((building-type-orspace-type)) lighting Same as Proposed Design
classifications in accordance with Sections 1530 through 1531. (Fheusershallspecify-th

cnace e claceificationsueine eitherthe-buildins-type-or-space-type eateoories- by
Spa Lo lasstheatons RS- SHNCIC-DBHARE Ty pooropucs iy ategoriesoh
3

oabine the two tynes-of catecories—Mor
combine-the-two-types-orcaCEones /Mo

i

:
an_ane butldine tyne-catecory—may
ai-one-buhdmZtype-cHEgory Ty o4

4. Schedules

Schedules capable of modeling hourly variations in occupancy, lighting power, Same as Proposed Design
miscellaneous equipment power, thermostat setpoints, and HVAC system operation shall be
used. The schedules shall be typical of the proposed building type as determined by the
designer and approved by the building official.

Exception: Schedules may be allowed to
differ between proposed design and
baseline building design when necessary

Default schedules are included in Tables 3.3A through 3.3J. to model nonstandard efficiency
. Lo o measures, provided that the revised
HVAC Fan Schedules. Schedules for HVAC fans that provide outdoor air for ventilation schedules, II:ave the approval of the
sha]l. run continupusly whe;xeyer spaces are ((l)ccupied and shall be cycled on and off to meet building official. Measures that may
heating and cooling loads during unoccupie hours. warrant use of different schedules
Exceptions: include, but are not limited to, lighting
controls, ((natural-ventilation;)) demand
a. Where no heating and/or cooling system is to be installed and a heating or cooling control ventilation, and measures that
system is being simulated only to meet the requirements described in this table, heating reduce service water heating loads.

and/or cooling system fans shall not be simulated as running continuously during
occupied houss but shall be cycled on and off to meet heating and cooling loads during.
all hours.

b. HVAC fans shall remain on during occupied and unoccupied hours in spaces that have
health and safety mandated minimum ventilation requirements during unoccupied
hours.

5. Building Envelope

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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No. Proposed Building Performance

Baseline Building Performance

All components of the building envelope in the proposed design shall be modeled as shown
on architectural drawings or as built for existing building envelopes.

For infiltration, the air leakage rate as determined below shall be modeled at 100% when the
building fan system is off, and at 25% when the building fan system is on, unless otherwise
approved by the building official for unusually pressurized buildings. Per PNNL Report
18898, Infiltration Modeling Guidelines for Commercial Building Energy Analysis, the
building air leakage rates as determined in accordance with Section 1314.6.2 at 0.30 in. w.g.
(75 Pa) shall be converted for modeling in annual energy analysis programs by being
multiplied by 0,112 unless other multipliers are approved by the building official {(e.g.

tested air leakage of 0.40 cfin/fi® of building envelope area at 0.30 in, w.g. (75 Pa) would be
modeled at 0.045 cfin/fi? of building envelope area). The Proposed Building air leakage rate
shall be the same as the Standard Design, The Proposed Building shall comply with Section
1314.6.3.

Exceptions: The following building elements are permitted to differ from architectural
drawings.

a. All uninsulated assemblies (e.g., projecting balconies, perimeter edges of intermediate
floor slabs, concrete floor beams over palkmg gamges roof parapet) shall be separately

modeled ((usingeither

samu%a&en—meéel))

Any other envelope assembly that covers less than 5% of the total area of that assembly
type (e.g., exterior walls) need not be separately described provided that it is similar to
an assembly being modeled. If not separately described, the area of an envelope
assembly shall be added to the area of an assembly of that same type with the same
orientation and thermal properties.

b. Exterior surfaces whose azimuth orientation and tilt differ by less than 45 degrees and
are otherwise the same may be described as either a single surface or by using
multipliers.

¢. For exterior roofs, the roof surface may bé modeled with a reflectance of 0.45 if the
reflectance of the proposed design roof is greater than 0.70 and its emittance is greater
than 0.75 or has a minimum SRI of 82, Reflectance values shall be based on testing in
accordance with ASTM C1549, ASTM E903, or ASTM E1918, and emittance values
shall be based on testing in accordance with ASTM C1371 or ASTM E408, and SRI
shall be based on ASTM E1980 calculated at medium wind speed. All other roof
surtaces shall be modeled with a reflectance of 0.30.

d. Manual fenestration shading devices such as blinds or shades shall not be modeled.
Automatically controlled fenestration shades or blinds may be modeled. Permanent
shading devices such as fins, overhangs, and light shelves may be modeled.

Equivalent dimensions shall be assumed for
each exterior envelope component type as in
the proposed design; i.e., the total gross area
of exterior walls shall be the same in the
proposed and baseline building designs.

The same shall be true for the areas of roofs,
floors, and doors, and the exposed
perimeters of concrete slabs on grade shall
also be the same in the proposed and
baseline building designs. The following
additional requirements shall apply to the
modeling of the baseline building design:

a. Orientation. The baseline building
performance shall be generated by
simulating the building with its actual
orientation and again after rotating the
entire building 90, 180, and 270 degrees,
then averaging the results. The building
shall be modeled so that it does not shade |
itself.

b. Opaque Assemblies. Opaque assemblies
used for new buildings or additions shall
conform with the following common,
lightweight assembly types and shall
match the appropriate assembly
maximum U-factors in Tables 13-1 and
13-2:

- Roofs--Insulation entirely above deck
- Above-grade walls--Steel-framed
- Floors--Steel-joist

- Opaque door types shall match the
proposed design and conform to the U-
factor requirements from the same tables.

- Slab-on-grade floors shall match the F-
factor for unheated slabs from the same
tables.

Opaque assemblies used for alterations shall
conform with Section 1132.1.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes ji
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No. Proposed Building Performance v Baseline Building Performance

¢. Vertical Fenestration. Vertical
_ fenestration areas for new buildings and

additions shall equal that in the proposed
design or 40%-of gross above-grade wall
area, whichever is smaller, and shall be
distributed on each face of the building in
the same proportions in the proposed
design. Fenestration U-factors and
SHGC shall match the appropriate
requirements in Tables 13-1 and 13-2.
All vertical glazing shall be assumed to
be flush with the exterior wall, and no
shading projections shall be modeled.
Manual window shading devices such as
blinds or shades shall not be modeled.
The fenestration areas for envelope
alterations shall refiect the limitations on
area, U-factor, and SHGC as described in
Section 1132.1.

d. Skylights and Glazed Smoke Vents.
Skylight area shall be equal to that in the
proposed building design or 5% of the
gross roof area that is part of the building
envelope, whichever is smaller. If the
skylight area of the proposed building
design is greater than 5% of the gross
roof area, baseline skylight area shall be
decreased by an identical percentage in
all roof components in which skylights
are located to reach the 5% skylight-to-
roof ratio. Skylight orientation and tilt
shall be the same as in the proposed
building design. Skylight U-factor and
SHGC properties shall match the
appropriate requirements in Tables 13-1
and 13-2.

e. Roof albedo. All roof surfaces shall be
modeled with a reflectivity of 0.30.

f. Existing Buildings. For existing
building envelopes, the baseline building
design shall reflect existing conditions
prior to any revisjons that are part of the
scope of work being evaluated.

g. Air leakage., The Baseline Building air
leakage rate shall mnatch the value
determined according to Section
1314.6.2. The air leakage rates at
standard test conditions shall be
converted for energy modeling purposes
as described under “Proposed Building
Performance” in this table.

The air leakage percentage modeled for
hours when the fan system is off and the
air leakage percentage modeled for hours
when the fan system is on shall be the
same as the Proposed Building.

6. Lighting

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
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No. Proposed Building Performance

Baseline Building Performance

Lighting power in the proposed design shall be determined as follows:

a. Where a complete lighting system exists, the actual lighting power for each thermal block
shall be used in the model.

b. Where a lighting system has been designed, lighting power shall be determined in
accordance with Chapter 15.

¢. Where lighting neither exists nor is specified, lighting power shall be determined in
accordance with the building area method for the appropriate building type.

d. Lighting system power shall include all lighting system components shown or provided
for on the plans (including lamps and ballasts and task and furniture-mounted fixtures).

Exception: For multifamily dwelling units, hotel/motel guest rooms, and other spaces in
which lighting systems are connected via receptacles and are not shown or provided for on
building plans, assume identical lighting power for the proposed and baseline building
designs in the simulations.

e. Lighting powér for parking garages and building facades shall be modeled.

f. Credit may be taken for the use of automatic controls for daylight utilization not otherwise
required by Section 1513 but only if their operation is either modeled directly in the
building simulation or modeled in the building simulation through schedule adjustments
determined by a separate daylighting analysis approved by the building official.

g. For automatic lighting controls in addition to those required for minimum code
compliance under Section 1513, credit may be taken for automatically controlled systems
by reducing the connected lighting power by the applicable percentages listed in Table
3.2. Alternatively, credit may be taken for these devices by modifying the lighting
schedules used for the proposed design, provided that credible technical documentation
for the modifications are provided to the building official.

Informative Note: Per Section 1510, interior and exterior lighting cannot be traded. In
addition, parking garage lighting cannot be traded with other interior lighting or with
exterior lighting.

Lighting power in the baseline building
design shall be determined using the same
categorization procedure and categories as
the proposed design with lighting power set
equal to the maximum allowed for the
corresponding method and category in
Chapter 15. Automatic lighting controls
(e.g., programmable controls or automatic
controls for daylight utilization) shall be
modeled in the baseline building design as
required by Section 1513.

7. Thermal Blocks--HVAC Zones Designed

Where HVAC zones are defined on HVAC design drawings, each HVAC zone shall be
modeled as a separate thermal block.

Exception: Different HVAC zones may be combined to create a single thermal block or
identical thermal blocks to which multipliers are applied, provided that all of the following
conditions are met:

a. The space use classification is the same throughout the thermal block.

b. All HVAC zones in the thermal block that are adjacent to glazed exterior walls face the
same orientation or their orientations vary by less than 45 degrees.

c¢. All of the zones are served by the same HVAC system or by the same kind of HVYAC
system.

Same as Proposed Design

8. Thermal Blocks--HVAC Zones Not Designed

Where the HVAC zones and systems have not yet been designed, thermal blocks shall be
defined based on similar internal load densities, occupancy, lighting, thermal and space
temperature schedules, and in combination with the following guidelines:

Same as Proposed Design.

Seattle amendments do not apply to reszdentzal spaces, except that procedural requirements and informative notes zn
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. /
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a. Separate thermal blocks shall be assumed for interior and perimeter spaces. Interior spaces
shall be those located greater than 15 ft from an exterior wall. Perimeter spaces shall be
those located within 15 ft of an exterior wall.

b. Separate thermal blocks shall be assumed for spaces adjacent to glazed exterior walls; a
separate zone shall be provided for each orientation, except that orientations that differ by
less than 45 degrees may be considered to be the same orientation. Each zone shall include
all floor area that is 15 ft or less from a glazed perimeter wall, except that floor area within
15 ft of glazed perimeter walls having more than one orientation shall be divided
proportionately between zones.

¢. Separate thermal blocks shall be assumed for spaces having floors that are in contact with
the ground or exposed to ambient conditions from zones that do not share these features.

d. Separate thermal blocks shall be assumed for spaces having exterior ceiling or roof
assemblies from zones that do not share these features.

9, Thermal Blocks--Multifamily Residential Buildings

Residential spaces shall be modeled using at least one thermal block per dwelling unit, Same as Proposed Design.
except that those units facing the same orientations may be combined into one thermal block.
Corner units and units with roof or floor loads shall only be combined with units sharing
these features.

10. HYAC Systems
The HVAC system type and all related peiformance parameters in the proposed design, such The HVAC system(s) in the baseline
as equipment capacities and efficiencies, shall be determined as follows: building design shall be of the type and
. description specified in Section 3.1.1, shall
a, Where a complete HVAC S)'/s.tem exists, l‘he n}odel shall reflect the actual system type meet the general HVAC system
using actual component capacities and efficiencies. requirements specified in Section 3.1.2, and

shall meet any system-specific requirements
in Section 3.1.3 that are applicable to the
baseline HVAC system type(s).

b. Where an HVAC system has been designed, the HVAC model shall be consistent with
design documents. Mechanical equipment efficiencies shall be adjusted from actual design
conditions to the standard rating conditions specified in Section 1411 if required by the
simulation model.

¢. Where no heating system exists or no heating system has been specified, the heating
system classification shall be assumed to be electric, and the system characteristics shall be
identical to the system modeled in the baseline building design.

d. Where no cooling system exists or no cooling system has been specified, the cooling
system shall be identical to the system modeled in the baseline building design.

11. Service Hot-Water Systems

The service hot-water system type and all related performance parameters, such as equipment | The service hot-water system in the baseline
capacities and efficiencies, in the proposed design shall be determined as follows: building design shall use the same energy
source as the corresponding system in the
proposed design and shall conform with the
following conditions:

a. Where a complete service hot-water system exists, the proposed design shall reflect the a. Where the complete service hot-water
actual system type using actual component capacities and efficiencies. system exists, the baseline building design
shall reflect the actual system type using the
actual component capacities and
efficiencies.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes zn
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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b. Where a service hot-water system has been specified, the service hot-water model shall be b. Where a new service hot-water system
consistent with design documents. has been specified, the system shall be sized
using the same methods and values as the
proposed design and the equipment shall
match the minimum efficiency requirements
in Chapter 14. Where the energy source is
electricity, the heating method shall be
electrical resistance.

c. Where no service hot-water system exists or has been specified but the building will have c. Where no service hot-water system exists
service hot-water loads, a service hot-water system shall be modeled that matches the system | or has been specified but the building will
in the baseline building design and serves the same hot-water loads. have service hot-water loads, a service water

system(s) using electrical-resistance heat
and matching minimum efficiency
requirements of Chapter 14 shall be assumed
and modeled identically in the proposed and
baseline building designs.

d. For buildings that will have no service hot-water loads, no service hot-water system shall d. For buildings that will have no service
be modeled. hot-water loads, no service hot-water
heating shall be modeled.

e. Where a combined system has been
specified to meet both space heating and
service water heating loads, the baseline
building system shall use separate systems
meeting the minimum efficiency
requirements applicable to each system
individually.

f. For large, 24-hour-per-day facilities that
meet the prescriptive criteria for use of
condenser heat recovery systems described
in Section 1436.3, a system meeting the
requirements of that section shall be
included in the baseline building design
regardless of the exceptions to Section
1436.3.

Exception: If a condenser heat recovery
system meeting the requirements described
in Section 1436.3 cannot be modeled, the
requirement for including such a system in
the actual building shall be met as a
prescriptive requirement in accordance with
Section 1436.3, and no heat-recovery system
shall be included in the proposed or baseline
building designs.

g. Service hot-water energy consumption
shall be calculated explicitly based upon the
volume of service hot water required and the
entering makeup water and the leaving
service hot-water temperatures. Entering
water temperatures shall be estimated based
upon the location. Leaving temperatures

' shall be based upon the end-use
requirements.

h. Where recirculation pumps are used to
ensure prompt availability of service hot
water at the end use, the energy
consumption of such pumps shall be
calculated explicitly.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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i. Service water loads and usage shall be the
same for both the baseline building design
and the proposed design and shall be
documented by the calculation procedures
recommended by the manufacturer's
specifications or generally accepted
engineering methods.

Exceptions:

1. Appliances that are not built-in (e.g.,
washing machines) and plumbing fixtures
(e.g., faucets and low-flow showerheads)
shall be modeled the same for both the
baseline building design and the proposed
design. Other service hot-water usage can
be demonstrated to be reduced by
documented water conservation measures
that reduce the physical volume of service
water required. Such reduction shall be
demonstrated by calculations.

2. Service hot-water energy consumption
can be demonstrated to be reduced by
reducing the required temperature of service
mixed water, by increasing the temperature,
or by increasing the temperature of the
entering makeup water. Examples include
alternative sanitizing technologies for
dishwashing and heat recovery to entering
makeup water. Such reduction shall be
demonstrated by calculations.

3. Service hot-water usage can be
demonstrated to be reduced by reducing the
hot fraction of mixed water to achieve
required operational temperature. Examples
include shower or laundry heat recovery to
incoming cold-water supply, reducing the
hot-water fraction required to meet required
mixed-water temperature. Such reduction
shall be demonstrated by calculations.

12, Receptacle and Other Loads

Seaitle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Receptacle and process loads where not otherwise covered by this Code, such as those for Other systems, such as motors covered by
office and other equipment, shall be estimated based on the building type or space type Sections 1437, 1438 and 1511, and
category and shall be assumed to be identical in the proposed and baseline building designs. miscellaneous loads shall be modeled as
These loads shall be included in simulations of the building and shall be included when identical to those in the proposed design
calculating the baseline building performance and proposed building performance. including schedules of operation and control

of the equipment. Where there are specific

. . efficiency requirements in Sections 1437,
Default process loads are included in Table 3.4.1. 1438 and 1511, these systems or
components shall be modeled as having the
lowest efficiency allowed by those
requirements. Where no efficiency
requirements exist, power and energy rating
or capacity of the equipment shall be
identical between the baseline building and
the proposed design with the following
exception: Variations of the power
requirements, schedules, or control
sequences of the equipment modeled in the
baseline building from those in the proposed
design may be allowed by the building
official based upon documentation that the
equipment installed in the proposed design
represents a significant verifiable departure
from documented conventional practice.
The burden of this documentation is to
demonstrate that accepted conventional
practice would result in baseline building
equipment different from that installed in the
proposed design. Occupancy and occupancy
schedules may not be changed. Process
loads must represent a minimum of 25% of
the total baseline building energy
consumption. For buildings where the
process energy is less than 25% of the
baseline building energy usage, the permit
submittal must include supporting
documentation substantiating that process
energy inputs are appropriate.

13, Modeling Limitations to the Simulation Program

1f the simulation program cannot model a component or system included in the proposed Same as Proposed Design.
design explicitly, substitute a thermodynamically similar component model that can
approximate the expected performance of the component that cannot be modeled explicitly.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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RS-29, Table 3.3 Schedules.

Discussion: Revise for consistency with other requirements such as for occupancy sensors
within conditioned spaces and within parking garages (companion change to Chapter 15).
Proposal: Amend 2009 WSEC as follows —

{

TABLE 3.3A
Assembly Occupancy1
Schedule for Schedule for Schedule for Schedute for Schedule for
Occupancy LightingﬂReceptacle HVAC System Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load Maximum Load Maximum Load
Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat Sun
1 (12-1 am) 0 0 0 5 5 5 Off Off Off 0 0 0 0 0 0
2 (1-2 am) 0 0 0 5 S 5 Off Off Off 0 0 0 0 0 0
3 (2-3 am) 0 0 0 5 5 5 Off Off Off 0 0 0 0 0 0
4 (3-4 am) 0 0 0 5 5 5 Off Off Off 0 ¢] 0 0 0 0
5 (4-5am) 0 0 0 5 5 5 Off Off Off 0 0 0 0 0 0
6 (5-6 am) 0 0 0 5 5 5 On Off Off 0 0 0 0 0 0
7 (6-7 am) 0 0 0 35/40 5 5 On On On 0 0 0 0 0 0
8 (7-8 am) 0 0 0 35/40 30 30 On On On 0 0 0 0 0 0
9 (8-9 am) 20 20 10 35/40 30 30 On On On 0 0 0 0 0 0
10 (9-10 am) 20 20 10 65/75  40/50 30 On On On 5 5 5 0 0 0
11 (10-11 am) 20 20 10 65/75  40/50 30 On On On 5 5 5 0 0 0
12 (11-12 pm) 80 60 10 65/75  40/50 30 On On On 35 20 10 0 0 0
13 (12-1 pm) 80 60 10 65/75 40/50  55/65 On On On 5 0 0 0 0 0
14 (1-2 pm) 80 60 70 65/75 40/50  55/65 On On On 5 0 0 0 0 0
15 2-3pm) 80 60 70 65/75 40/50  55/65 On On On 5 0 0 0 0 0
16 (3-4 pm) 80 60 70 65/75 40/50  55/65 On On On 5 0 0 0 0 0
17 (4-5 pm) 80 60 70 65/75  40/50  55/65 On On On 5 0 0 0 0 0
18 (5-6 pm) 80 60 70 65/75 40/50  55/65 On On On 0 0 0 0 0 0
19 (6-7 pm) 20 60 70 65/75 40/50  55/65 On On On 0 0 0 0 0 0
20 (7-8 pm) 20 60 70 65/75  40/50  55/65 On On On 0 65 65 0 0 0
21 (8-9 pm) 20 60 70 65/75  40/50  55/65 On On On 0 30 30 0 0 0
22 (9-10 pm) 20 80 70 65/75 40/50 55/65 | On On On 0 0 0 0 0 0
23 (10-11 pm) 10 10 20 25 40/50 5 On On On 0 0 0 0 0 0
24 (11-12 am) 0 0 0 5 5 5 Off Off Off 0 0 0 0 0 0
Total/Day 710 750 700 1010/ 660/ 745/ 1800 1700 1700 .70 125 115 0 0 0
1155 800 845
Total/Week 50,50 hours 64.55/74.20 hours 124 hours 5.9 hours 0 hours
Total/Year 2633 hours 3357/3869 hours 6465 hours 308 howrs 0 hours
Wk = Weekday

1.. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual

schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.3B
Health Occupancy1
Schedule for Schedule for Schedule for Schedule for Schedule for
Occupancy LightingﬂReceptacle HVAC System Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load Maximum Load Maximum Load
Wk Sat Sun | Wk Sat Sun | Wk Sat Sun | Wk Sat Sun | Wk Sat Sun
1 (12-1 am) 0 0 0 10 10 5 On On On 1 1 1 0 0 0
2 (1-2 am) 0 0 0 10 10 5 On On On 1 1 1 0 0 0
3 (2-3am) 0 0 0 10 10 5 On On On 1 i 1 0 0 0
4 (3-4 am) 0 0 0 10 10 5 On On On 1 1 1 0 0 0
5 @4-5am) 0 0 0 10 10 5 On On On i 1 1 0 0 0
6 (5-6 am) 0 0 0 10 10 S On On On 1 1 1 0 0 0
7 (6-7 am) 0 0 0 10 10 5 On On On 1 1 1 0 0 0
8 (7-8 am) 10 10 0 45/50 20 5 On On On 17 1 1 2 2 0
9 (8-9am) 50 30 5 80/90  35/40 10 On On On 58 20 1 75 46 2
10 (9-10 am) 80 40 5 80/90  35/40 10 On On On 66 28 1 100 70 2
11 (10-11 am) 80 40 5 80/90  35/40 10 On On On 78 30 1 100 70 2
12 (11-12 pm) 80 40 5 80/90  35/40 10 On On On 82 30 1 100 70 2
13 (12-1 pm) 80 40 5 80/90  35/40 10 On On On 71 24 i 75 51 2
14 (1-2 pm) 80 40 5 80/90  35/40 10 On On On 82 24 1 100 51 2
15 (2-3 pm) 80 40 5 80/90  35/40 10 On On On 78 23 1 100 51 2
16 (3-4 pm) 80 40 5 80/90  35/40 10 On On On 74 23 1 100 51 2
17 (4-5 pm) 80 40 0 30 35/40 5 On On On 63 23 1 100 51 0
18 (5-6 pm) 50 10 0 30 35/40 5 On On On 41 10 1 100 25 0
19 (6-7 pm) 30 10 0 30 10 5 On On On 18 1 1 52 2 0
20 (7-8 pm) 30 0 0 30 10 5 On On On 18 1 1 52 0 0
21 (8-9 pm) 20 0 0 30 10 5 On On On 18 I 1 52 0 0
22 (9-10 pm) 20 0 0 30 10 5 On On On 10 1 1 28 0 0
23 (10-11 pm) 0 0 0 30 10 5 On On On 1 i 1 0 0 0
24 (11-12 am) 0 0 0 10 10 5 On On On 1 1 1 0 0 0
Total/Day 850 380 40 975/ 500/ 160 2400 2400 2400 783 249 24 1136 540 16
1060 550
Total/Week 46.70 hours 55.35/60.10 hours 168 hours 41.88 hours 62.36 hours
Total/Year 2435 hours 2878/3134 hours 8760 hours 2148 hours 3251 hours
Wk = Weekday

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual
schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.3C
Hotel/Motel Occupancy’

{

Hour of Day
. (Time)

Schedule for

Schedule for

Schedule for

Schedule for

Schedule for

Occupancy Lighting Receptacle HVAC System Service Hot Water Elevator
Percent of Percent of Percent of Percent of
Maximum Load Maximum Load Maximum Load Maximum Load
Wk Sat Sun Wk Sat  Sun Wk Sat Sun Wk Sat Sun Wk Sat Sun

1 (12-1 am)

2 (1-2 am)

3 (2-3 am)

4 (3-4 am)

5 (4-5am)

6 (5-6 am)

7 (6-7 am)

8 (7-8 am)

9 (8-9 am)

10 (9-10 am)
11 (10-11 am)
12 (11-12 pm)
13 (12-1 pm)
14 (1-2 pm)
15 (2-3 pm)
16 (3-4 pm)
17 (4-5 pm)
18 (5-6 pm)
19 (6-7 pm)
20 (7-8 pm)
21 (8-9 pm)
22 (9-10 pm)
23 (10-11 pm)
24 (11-12 am)

On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On
On On On

Total/Day 1390 1390 1300 855 785 810 | 2400 2400 2400 | 915 930 900 1217 1303 1287

Total/Week 96.40 hours 58.70 hours 168.0 hours 64.05 hours 86.75 hours

Total/Year 5026 hours 3061 hours 8760 hours 3340 hours 4523 hours
Wk = Weekday

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual
schedules are not known.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.3D
Light Manufacturing Occupancy1

Schedule for Schedule for Schedule for Schedule for Schedule for
Occupancy Lightingz_/Receptacle HVAC System Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load Maximum Load Maximum Load
Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat Sun
1 (12-1 am) 0 0 0 5 5 5 Off Off Off 5 5 4 0 0 0
2 (1-2am) 0 0 0 S 5 5 Off Off Off 5 5 4 0 0 0
3 (2-3 am) 0 0 0 ) 5 5 Off Off Off 5 5 4 0 0 0
4 (3-4 am) 0 0 0 5 5 5 Off Off Off 5 S 4 0 0 0
5 (4-5 am) 0 0 0 5 5 5 Off Off Off 5 5 4 0 0 0
6 (5-6 am) 0 0 0 10 5 5 Off Off Off 8 8 7 0 0 0
7 (6-7 am) 10 10 5 10 10 5 On On Off 7 7 4 0 0 0
8 (7-8 am) 20 10 5 30 10 5 On On Off 19 11 4 35 16 0
9 (8-9 am) 95 30 5 85/90 30 5 On On Off 35 15 4 69 14 0
10 (9-10 am) 95 30 5 85/90 30 5 On On Off 38 21 4 43 21 0
11 (10-11 am) 95 30 5 85/90 30 5 On On Off 39 19 4 37 18 0
12 (11-12 pm) 95 30 5 85/90 30 5 On On Off 47 23 6 43 25 0
13 (12-1 pm) 50 10 5 75/80 15 5 On On Off 57 20 6 58 21 0
14 (12 pm) 95 10 5 85/90 15 5 On On Off 54 19 9 48 13 0
15 (2-3 pm) 95 10 5 85/90 15 5 On On Off 34 15 6 37 8 0
16 (3-4 pm) 95 10 5 85/90 15 5 On On Off 33 12 4 37 4 0
17 (4-5 pm) 95 10 5 85/90 15 5 On On Off 44 14 4 46 5 0
18 (5-6 pm) 30 5 5 50 5 5 On On Off 26 7 4 62 6 0
19 (6-7 pm) 10 5 0 30 5 5 On Off Off 21 7 4 20 0 0
20 (7-8 pm) 10 0 0 30 5 5 On Off Off | 15 7 4 12 0 0
21 (8-9 pm) 10 0 0 20 5 5 On Off Off 17 7 4 4 0 0
22 (9-10 pm) 10 0 0 20 5 5 On Off Off 8 9 7 4 0 0
23 (10-11 pm) 5 0 0 10 5 5 Off Off Off 5 5 4 0 0 0
24 (11-12 am) 5 0 0 5 S 5 Off Off Off ‘5 5 4 0 0 0
Total/Day 920 200 60 995/ 280 120 1600 1200 0 537 256 113 555 151 0
1040
Total/Week 48.60 hours 53.75/56.00 hours 92.00 hours 30.54 hours 29.26 hours
Total/Year 2534 hours 2795/2920 hours 4797 hours 1592 hours 1526 hours
Wk = Weekday

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S, Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual

schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seattle amendments do not apply to residential spaces, except that procedural requivements and informative notes i in

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.3E
Office Occupancy]
Schedule for Schedule for Schedule for Schedule for Schedule for
Occupancy Lightingf[Receptacle HVAC System Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load Maximum Load Maximum Load
- WKk Sat Sun | Wk Sat  Sun | Wk Sat Sun | WKk Sat Sun | Wk Sat Sun
D241 am) 0 0 0 5 5 5 Off Off Off 5 5 4 0 0 0
2 (1-2 am) 0 0 0 5 5 5 Off Off Off 5 S 4 0 0 0
3 (2-3 am) 0 0 0 5 5 5 Off Off Off 5 5 4 0 0 0
4 (3-4 am) 0 0 0 5 5 5 Off Off Off 5 5 4 0 0 0
5 (4-5am) 0 0 0 5 5 5 Off Ooff Off 5 5 4 0 0 0
6 (5-6 am) 0 0 0 10 5 5 Off Off Off 8 8 7 0 0 0
7 (6-7 am) 10 10 5 10 10 5 On On Off 7 7 4 0 0 0
8 (7-8 am) 20 10 5 30 10 5 On On Off 19 11 4 35 16 0
9 (8-9 am) 95 30 5 65/90 30 5 On On Off . 35 15 4 69 14 0
10 (9-10 am) 95 30 5 65/90 30 5 On On Off 38 21 4 43 21 0
11 (10-11 am) 95 30 5 65/90 30 5 On On Off 39 19 4 37 18 0
12 (11-12 pm) 95 30 5 65/90 30 5 On On Off 47 23 6 43 25 0
13 (12-1 pm) 50 10 5 55/80 15 5 On On Off 57 20 6 58 21 0
14 (1-2 pm) 95 10 5 65/90 15 5 On On Off 54 19 9 48 13 0
15 (2-3 pm) 95 10 5 65/90 15 5 On On Off 34 15 6 37 8 0
16 (3-4 pm) 95 10 5 65/90 15 5 On On Off 33 12 4 37 4 0
17 (4-5 pm) 95 10 5 65/90 15 5 On On Off 44 14 4 46 5 0
18 (5-6 pm) 30 5 5 35/50 5 5 On On Off 26 7 4 62 6 0
19 (6-7 pm) 10 5 0 30 5 5 On Off Off 21 7 4 20 0 0
20 (7-8 pm) 10 0 0 30 5 5 On Off Off 15 7 4 12 0 0
21 (8-9 pm) 10 0 0 20 5 5 On Off Off 17 7 4 4 0 0
22 (9-10 pm) 10 0 4] 20 5 5 On Off Off 8 9 7 4 0 0
23 (10-11 pm) 5 0 0 10 5 5 Off Off Off 5 5 4 0 0 0
24 (11-12 am) 5 0 0 5 S 5 Off Off Off 5 5 4 0 0 0
Total/Day 920 200 60 800/ 280 120 1600 1200 0 537 256 113 555 151 0
1040
Totul/Week 48.60 hours 44.00/56.00 hours 92.00 hours 30.54 hours 29.26 hours
{ Tolal/Year 2534 hours 2288/2920 hours 4797 hours 1592 hours 1526 hours

Wk = Weekday
1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S, Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual
schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seatile amendments do not apply to residential spaces, except that procedural requirements and informative notes in-j
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. ‘
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TABLE 3.3F
Parking Garage Occupancy1
Schedule for Scheduie for Schedule for Schedule for Schedule for
Occupancy Lightingz_/Receptacle HVAC System | Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load Maximum Load Maximum Load
Wk Sat Sun|{ Wk Sat Sun Wk Sat Sun| Wk Sat Sun | Wk Sat Sun
1 (12-1 am) 50/100  50/100  50/100
2 (1-2 am) 50/100  50/100 50/100
3 (2-3am) 50/100 50/100 50/100
4 (3-4 am) 50/100  50/100 50/100
5 (4-5 am) 50/100  50/100  50/100
6 (5-6 am) 50/100 50/100 50/100
7 (6-7 am) 100 100 50/100
8 (7-8 am) 100 100 507100
9 (8-9 am) 100 100 50/100
10 (9-10 am) 100 100 507100
11 (10-11 am) 100 100 50/100 Based on Included with
12 (11-12 pm) NA 100 100 50/100 likely use NA other occupancies
13 (12-1 pm) 100 100 50/100
14 (1-2 pm) 100 100 507100
15 (23 pm) 100 100 s50/100
16 (3-4 pm) 100 100 50100
17 (4-5 pm) 100 100 507100
18 (5-6 pm) 100 50/100  50/100
19 (6-7 pm) 100 507100 50/100
20 (7-8 pm) 100 50/100 50/100
21 (8-9 pm) 100 50/100 50/100
22 (5-10 pm) 100 50/100 50/100
23 (10-11 pm) 50/100  50/100  50/100
24 (11-12 am) 50/100  50/100  50/100
Total/Day 2000/ 1750/ 1200/
2400 2400 2400
Total/Week ' 129.50/168 hours
Total/Year 6734/8760 hours
Wk = Weekday

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual
schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6. For
parking garage lighting, the schedule has been revised to accompany the office schedule: the lighting in
the parking garage is set to be on at 100% for all hours when the building occupancy is 10% or greater,
but reduced to 50% (per Section 1513.6) for all hours when the building occupancy is less than 10%. For
a parking garage serving a use other than office, it is acceptable to modify the parking garage schedule to

parallel that use.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes ir
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.3G
Restaurant Occupancy’
Schedule for Schedule for Schedule for Schedule for Schedule for
Occupancy LightingﬂReceptacle HVAC System Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load : ‘ Maximum Load Maximum Load
Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk  ‘Sat Sun
[ (12-1 am) 15 30 20 15 20 20 On On On 20 20 25 0 0 0
2 (1-2 am) 15 25 20 15 15 15 On On On 15 15 20 0 0 0
3 (2-3 am) 5 5 5 15 15 15 On On On 15. 15 20 0 0 0
4 (3-4 am) 0 0 0 15 15 15 Off Off Off 0 0 0 0 0 0
5 (4-5 am) 0 0 0 15 15 15 Off Off Off 0 0 0 0 0 0
6 (5-6 am) 0 0 0 20 15 15 Off Off Off 0 0 0 0 0 0
7 (6-7 am) 0 0 0 35/40 30 30 Off Off Off 0 0 0 0 0 0
8 (7-8 am) 5 0 0 35/40 30 30 On Off Off 60 0 0 0 0 0
9 (8-9 am) 5 0 0 55/60  55/60  45/50 On Off Off 55 0 0 0 0 0
10 (9-10 am) 5 5 0 55/60 55/60 45/50 On On Off 45 50 0 0 0 0
11 (10-11 am) 20 20 10 85/90  75/80  65/70 On On On 40 45 50 0 0 0
12 (11-12 pm) 50 45 20 85/90  75/80  65/70 On On On 45 50 50 0 0 0
13 (12-1 pm) 80 50 25 85/90  75/80  65/70 On On On 40 50 40 0 0 0
14 (1-2 pm) 70 50 25 85/90  75/80  65/70 On On On 35 45 40 0 0 0
15 (2-3 pm) 40 35 15 85/90  75/80  65/70 On On On 30 40 30 0 0 0
16 (3-4 pm) 20 30 20 85/90  75/80  65/70 On On On 30 40 30 0 0 0
17 (4-5S pm) 25 30 25 85/90 75/80  55/60 On On On 30 35 30 0 0 0
18 (5-6 pm) 50 30 35 85/90 85/90  55/60 On On On 40 40 40 0 0 0
19 (6-7 pm) 80 70 55 85/90 85/90  55/60 On On On 55 55 50 0 0 0
20 (7-8 pm) ' 80 90 65 85/90  85/90  55/60 On On On 60 55 50 0 0 0
21 (8-9 pm) 80 70 70 85/90 85/90  55/60 On On On 50 50 40 0 0 0
22 (9-10 pm) 50 65 35 85/90 85/90  55/60 On On On 55 55 50 0 0 0
23 (10-11 pm) 35 55 20 45/50  45/50  45/50 On On On 45 40 40 0 0 0
24 (11-12 am) 20 35 20 30 30 30 On On On 25 30 20 0 0 0
Total/Day 750 740 485 1370/ 1290/ 1040/ | 2000 1800 1700 790 730 625 0 0 0
1455 1365 1115
Total/'Week 49.75 hours 91.80/97.55 hours 135 hours 53.05 hours 0 hours
Total/Year 2594 hours 4774/5086 hours 7039 hours 2766 hours 0 hours

Wk = Weekday )

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual
schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in__
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.3H
Retail Occupancy1
Schedute for Schedule for Schedule for Schedule for Schedule for
Occupancy LightingﬂReceptacle HVAC System Service Hot Water Elevator

Hour of Day Percent of Percent of Percent of Percent of

(Time) Maximum Load Maximum Load Maximum Load Maximum Load

Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat.  Sun
1 (12 1 am) 0 0 0 5 5 5 Off Off Off 4 11 7 0 0 0
2 (1-2am) 0 0 0 5 5 5 Off Off Off 5 10 7 0 0 0
3 (2-3 am) 0 0 0 5 5 5 Off off Off 5 8 7 0 0 0
4 (3-4 am) 0 0 0 5 5 5 Off Off Off 4 6 6 0 0 0
5 (4-5 am) 0 0 0 5 5 S Off Off Off 4 6 6 0 0 0
6 (5-6 am) 0 0 0 5 5 5 off Off Off 4 6 6 0 0 0
7 (6-7 am) 0 0 0 5 5 5 On On Off 4 7 i 0 0 0
8 (7-8 am) 10 10 0 20 10 5 On On Off 15 20 10 12 9 0
9 (8-9 am) 20 20 0 50 30 10 On On On 23 24 12 22 21 0
10 (9-10 am) 50 50 10 85/90  55/60 10 On On On 32 27 14 64 56 11
11 (10-11 am) 50 60 20 85/90  85/90 40 On On On 41 42 29 74 66 13
12 (11-12 pm) 70 80 20 85/90  85/90 40 On On On 57 54 31 68 68 35
13 (12-1 pm) 70 80 40 85/90 85/90  55/60 On On On 62 59 36 68 68 37
14 (1-2 pm) 70 80 40 85/90 85/90  55/60 On On On 61 60 36 71 69 37
15 (2-3 pm) 70 80 40 85/90 85/90  55/60 On On On 50 49 34 72 70 39
16 (3-4 pm) 80 80 40 85/90 85/90  55/60 On On On 45 48 35 72 69 41
17 (4-5 pm) 70 80 40 85/90  85/90  55/60 On On On 46 47 37 73 66 38
18 (5-6 pm) 50 60 20 85/90  85/90 40 On On Off 47 46 34 68 58 34
19 (6-7 pm) 50 20 10 55/60 50 20 On On Off 42 44 25 68 47 3
20 (7-8 pm) 30 20 0 55/60 30 5 On On Off 34 36 27 58 43 0
21 (8-9 pm) 30 20 0 50 30 5 On On Off 33 29 21 54 43 0
22 (9-10 pm) 0 10 0 20 10 5 Off On Off 23 22 16 0 8 0
23 (10-11 pm) 0 0 0 5 5 5 Off Off Off 13 16 10 0 0 0
24 (11-12 am) 0 0 0 5 5 5 Off Off Off 8 13 6 0 0 0
Total/Day 720 750 280 1060/ 940/ 500/ 1500 1600 900 662 690 459 844 761 288
1115 985 525 .
Total/Week 46,30 hours 67.40/70.85 hours 100 hours 44.59 hours 52.69 hours
Total/Year 2414 hours 3505/3694 hours 5214 hours 2325 hours 2747 hours
Wk = Weekday

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual
schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.31
School 0ccupancy1
Schedule for Schedule for Schedule for Schedule for Schedule for
Occupancy Lightinijeceptacle HVAC System Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load Maximum Load Maximum Load
Wk Sat  Sun | Wk Sat . Sun Wk Sat  Sun | Wk Sat . Sun | Wk Sat  Sun
1 (12-1 am) 0 0 0 5 5 5 Off off Off 5 3 3 0 0 0
2 (1-2am) 0 0 0 5 S 5 Off Off Off 5 3 3 0 0 0
3 (2-3 am) 0 0 0 5 5 5 Off Off Off 5 3 3 0 0 0
4 (3-4 am) 0 0 0 5 5 5 Off Off Off 5 3 3 0 0 0
5 (4-5 am) 0 0 0 5 5 5 Off Off Off 5 3 3 0 0 0
6 (5-6 am) 0 0 0 5 5 5 Off Off Off 5 3 3 0 0 0
7 (6-7 am) 0 0 0 5 5 5 Off Off Off S 3 3 0 0 0
8 (7-8'am) S 0 0 30 5 5 On Off Off 10 3 3 0 0 0
9 (8-9 am) 75 10 0 60/85 15 5 On On Off 34 3 5 30 0 0
10 (9-10 am) 90 10 0 65/95 15 5 On On Ooff 60 5 5 30 0 0
11 (10-11 am) 90 10 0 65/95 15 5 On On Off 63 5 5 30 0 0
12 (11-12 pm) 80 10 0 65/95 15 5 On On Off 72 5 5 30 0 0
13 (12-1 pm) 80 10 0 55/80 15 5 On On Off 79 5 5 30 0 0
14 (1-2 pm) 80 0 0 55/80 5 5 On Off Off 83 3 5 30 0 0
15 (2-3 pm) 80 0 0 55/80 5 5 On Off Off 61 3 3 30 0 0
16 (3-4 pm) 45 0 0 50/70 5 5 On Off Off 65 3 3 15 0 0
17 (4-5 pm) 15 0 0 35/50 5 5 On Off Off 10 3 3 0 0 0
18 (5-6 pm) 5 0 0 35/50 5 S On Off Off 10 3 3 0 0 0
19 (6-7 pm) 15 0 0 35 5 5 On Off Off 19 3 3 0 0 0
20 (7-8 pm) 20 0 0 35 5 5 On Off Off | 25 3 3 0 0 0
21 (8-9 pm) 20 0 0 35 5 5 On Off Off 22 3 3 0 0 0
22 (9-10 pm) 10 0 0 30 5 5 On Off Off 22 3 3 0 0 0
23 (10-11 pm) 0 0 0 5 5 5 Off Off Off 12 3 3 0 0 0
24 (11-12 am) 0 0 0 5 5 5 Off Off Off 9 3 3 0 0 0
Total/Day 710 50 0 750/ 170 120 1500 500 0 691 80 84 285 0 0
990
Total/Week 36.00 hours 40.40/52.40 hours 80.00 hours 36.19 howrs 14.25 hours
Total/Year 1877 hours 2101/2732 hours 4171 hours 1887 hours 743 hours
Wk = Weekday )

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours.
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual

schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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TABLE 3.3J
Warehouse Occupancy1
Schedule for Schedule for Schedule for Schedule for Schedule for
Occupancy LightingﬂReceptacle HVAC System Service Hot Water Elevator
Hour of Day Percent of Percent of Percent of Percent of
(Time) Maximum Load Maximum Load Maximum Load Maximum Load
Wk Sat Sun Wk.  Sat Sun Wk Sat Sun Wk Sat Sun Wk Sat  Sun
1 (12-1 am) 0 0 0 5 5 5 Off Off Off 2 2 2 0 0 0
2 (1-2 am) 0 0 0 5 5 5 Off Off Off 2 2 2 0 0 0
3 (2-3 am) 0 0 0 5 5 5 Off Off Off 2 2 2 0 0 0
4 (3-4 am) 0 0 0 5 5 5 Off Off Off 2 2 2 0 0 0
5 (4-5 am) 0 0 0 5 5 5 Off Off Off 5 2 2 0 0 0
6 (5-6 am) 0 0 0 S 5 5 Off Off Off 7 2 2 0 0 0
7 (6-7 am) 0 0 0 5 5 5 Off Off Off 7 2 2 0 0 0
8 (7-8 amy) 15 0 0 25/40 5 5 On Off Off 10 2 2 0 0 0
9 (8-9 am) 70 20 0 45/70 8 5 On On Off 30 6 2 0 0 0
10 (9-10 am) 90 20 0 55/90 24 5 On On Off 36 12 2 0 0 0
11 (10-11 am) 90 20 0 55/90 24 5 On On Off 36 12 2 30 0 0
12 (11-12 pm) 90 20 0 55/90 24 S On On Off 46 17 2 0 0 0
13 (12-1 pm) 50 10 0 50/80 5 5 On On Off 57 4 4 0 0 0
14 (1-2 pm) 85 10 0 55/90 5 5 On On Off 43 4 4 0 0 0
15 (2-3 pm) 85 10 0 55/90 ‘5 5 On On Off 38 2 2 0 0 0
16 (3-4 pm) 85 10 0 55/90 5 5 On On Off 40 2 2 40 0 0
17 (4-5 pm) 20 0 0 55/90 5 5 On Off Off 30 2 2 0 0 0
18 (5-6 pm) 0 0 0 30 5 5 Off Off Off 18 2 2 0 0 0
19 (6-7 pm) 0 0 0 5 5 5 Off Off Off 3 2 2 0 0 0
20 (7-8 pm) 0 0 0 5 5 5 Off Off Off 3 2 . 2 0 0 0
21 (8-9 pm) 0 0 0 5 5 5 Off Off Off 3 2 2 0 0 0
22 (9-10 pm) 0 0 0 5 5 5 Off Off Off 3 2 2 0 0 0
23 (10-11 pm) 0 0 0 S 5 5 Off Off Off 3 2 2 0 0 0
24 (11-12 am) 0 0 0 5 5 S Off Off Off 3 2 2 0 0 0
Total/Day 680 120 0 600/ 180 120 1000 800 0 429 91 52 70 0 0
915
Total/Week 35.20 hours 33.00/48.75 hours 58.00 hours 22.88 hours 3.50 hours
Total/Year 1835 hours 1716/2542 hours 3024 hours 1193 hours 182 hours
Wk = Weekday '

1. Schedules for occupancy, lighting, receptacle, HVAC system, and service hot water are from ASHRAE
Standard 90.1-1989 and addendums, except that 5% emergency lighting has been added for all off hours,
Elevator schedules, except for restaurants, are from the U.S. Department of Energy Standard Evaluation
Techniques except changed to 0% when occupancy is 0%. These values may be used only if actual
schedules are not known.

2. Lighting profiles are modified to reflect the requirement for occupancy sensors in Section 1513.6.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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4,5 Reporting Format.

Discussion: Carry over existing criteria from Director’s Rule 27-2005. (Note this entire section
is an amendment to RS-29 but has not been underlined for readability. )
Proposal Amend 2009 WSEC as follows -

Section S — Reporting Format.

The reporting format has been developed to guide both staff and applicants through the energy
analysis process. The report (three copies are to be submitted) begins with a text summary
including project description, methodology description, and a discussion of the estimated
energy consumption differences. These are accompanied by an appendix which has summary
forms, calculations to support the inputs, and copies of the computer inputs and outputs (all
with numbered pages).

The text and summary forms are among the most important parts of the submittal. This
information is read prior to any review of the computer inputs and outputs to give an overall
orientation to the project. The first evaluation of the project is based on a review of the text
and summary forms. These indicate what the key energy-efficiency strategies are and form the
basis for a more-detailed review of the drawings and of the computer analysis. Information for
statistical summaries or other evaluations is drawn from the text and summary forms. While
these may be the last items completed by the applicant prior to submittal, the importance of
having them complete and accurate cannot be overemphasized.

REPORTING FORMAT OUTLINE

I. Executive Summary
IT. Project Description

11, Methodology Description

IV. Discussion of Estimated Energy Consumption Differences

Appendices (Supporting Material)

A. Energy Analysis Summary Form
1. Energy Consumption by End-use portion
2. Design Parameter Comparison portion
B. General Information ‘
1. Site Plan
2. HVAC Zoning Dlagram

C. Building Envelope

1. Fenestration;: NFRC Certification Authorization Report (CAR) or Simulation Report
for U-factor and SHGC or Manufacturer’s Specifications for Shading Coefficient

2. Opaque Elements: Cross-sections and U-factor Calculations

Seoitlc aiendments do not app/y to residential spaces, except that procedural requirements and informative notes in
bo\e(/ text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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3. Shading Diagrams
D. Lighting System
1. Lighting for Interior
2. Lighting for Parking and Outdoor Areas
3. Lighting for Fagade
E. Space Heating and Space Cooling
1. Equipment Efficiency — Manufacturer’s Specifications
Ventilation
Interior Exhaust Fans
Parking Ventilation Fans
Service Water Heating
Other End-uses

S rma

1. Office Equipment

2. Elevators and Escalators
3. Refrigeration

4. Cooking

5. Other

K. Computer Printout of Inputs and Outputs

1. Executive Summary

The executive summary is the condensed version of the text. This is usually several
paragraphs long, never more than one page, and includes:

1. A brief description of the project with name, address, number of stories, and total square
footage, as well as a listing of the various uses and the square footage of each use.

2. An explanation about why the systems analysis compliance option was chosen (i.e. what
elements of the Proposed Design do not comply with the prescriptive option).

3. A listing of the key energy efficiency features that are being used to compensate for the
elements that do not comply.

4. The total energy consumption on a Btu-per-conditioned-square-foot-per-year basis for
both the Standard Design and the Proposed Design, and the percentage ratio of the
Proposed Design to the Standard Design (i.e. what the energy efficiency improvement
has been).

II. Project Description

The project description is a detailed summary of the project. First is the name and the street
address as well as adjacent cross-streets or streets on all four sides of the building if it is a
full-block development. Indicate the number of stories and total square footage. A listing of
the various uses and square footage of each use should be done on a floor-by-floor or a
system-by-system basis. Thus, for mixed-use floors, specity how much is office and how

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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much is retail, or how much is office and how much is lab. Include parking garage number
of floors and area in the listing.

The description should also include information on the energy efficiency of the Proposed

Design systems.

1. For the building envelope: indicate the glazing area, and how the fenestration U-factor
and SHGC compare with the Standard Design requirements; and point out any opaque
component U-factors or R-values which are better than the Standard Design
requirements.

2. For each HVAC system: provide an explanation of the system including area served, key
features, economizer percentage, control strategies, etc. Indicate any differences between
the Standard Design and the Proposed Design, such as equipment efficiency.

3. For the lighting: indicate whether any tradeoffs are included in this analysis, and, if so,
what they are.

4. For other end-uses: indicate any differences between the Standard Design and the
Proposed Design.

It is intended that the material in this section be descriptive, supporting calculations are to be
included in the appendices.

II1.Methodology Description

The methodology description is an explanation of any aspects of the modeling which are
unusual or not perfectly clear. (The algorithms in approved analysis programs are generally
acceptable and do not need to be explained.) For example:

1. Explain what shading by adjacent buildings has been included in the analysis and how it
has been modeled (e.g. either using the program capabilities or as a north-facing wall,
etc.).

2. Ifthere are below-grade walls and floors, explain how the heat loss has been modeled for
these (e.g. either as an exterior wall with a limited ground temperature variation or as a
constant negative load to a zone, etc.)

3. Ifaprogram cannot model a system exactly, explain why the modeling assumptions used
are the best representation of that system.

It is intended that the material in this section provide a heads-up for anything unusual.
Again, it is intended that the material in this section be descriptive, supporting calculations

are to be included in the appendices.

IV. Discussion of Estimated Energy Consumption Differences

The discussion of estimated energy consumption differences is a summary and explanation

of the energy savings. , :

1. First, list the total energy consumption on a Btu-per-conditioned-square-foot-per-year
basis for both the Standard Design and the Proposed Design, and the percentage ratio of
the Proposed Design to the Standard Design (i.e. what the energy efficiency
improvement would be).

Seattle amendments do-not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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2. Then, review the energy savings by end-use, starting with the end-use which has the
largest difference as a percent of the Standard Design total. Attempt to correlate the
differences by end-use with the strategies used. While some changes will have a simple,
direct correlation with consumption, other end-use differences may have a more complex
explanation due to interactive effects. For example:

- Changes in exterior lighting will have a simple, direct correlation with consumption.

- Differences in space heating and space cooling are likely due to a combination of
building envelope and HVAC system strategies. (Lacking any better information, the
following procedure can provide a rough-cut disaggregation. First, determine the
ratio of the design heating load of the Proposed Design to the design heating load of
the Standard Design. Multiply the space heating energy consumption of the Standard
Design by this ratio and assume that the resulting figure is what the space heating
energy consumption would have been for the Proposed Design if only the building
envelope had changed. This difference is what could be attributed to the building
envelope. Second, determine the ratio of the average equipment efficiency of the
Proposed Design to the average equipment efficiency of the Standard Design.
Multiply the space heating energy consumption from the first step by this ratio and
assume that the resulting figure is what the space heating energy consumption would
have been for the Proposed Design if only the building envelope and equipment
efficiency had changed. This second difference is what could be attributed to changes
in equipment efficiency. Finally, assume that whatever energy consumption '
differences remain are due to other HVAC system strategies. Follow this same
process for space cooling, starting with a comparison of loads, then equipment
efficiency, then system type. Differences in economizer cycle, however, add another
layer of complexity.)

This section should, at a minimum, provide confirmation that the results of the analysis are
reasonable.

Appendices (Supporting Materials)

A. Energy Analysis Summary Form (required)

1. Complete the Energy Consumption by End-use portion of the form for each project.
Where a project has multiple buildings which are individually analyzed, complete the
form for each building as well as for the overall project. (An automated electronic
spreadsheet version of this page is on the DPD Seattle Energy Code website at:
www.seattle.gov/dpd/energy.)

2. Complete the Design Parameter Comparison portion of the form for each project. Where
a project has multiple HVAC systems, complete the HVAC information for each system.
(An electronic version of these pages is on the DPD Seattle Energy Code website at:
www.seattle.gov/dpd/energy.)

B. General Information
1. Site Plan (required) - provide site plan (8% x 11 preferred) showing location and height,
in feet or stories, of all adjacent buildings and also any other buildings and topography
which would provide significant shading of the proposed building.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. ‘
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2. HVAC zoning diagram used in the modeling process (required) — provide zoning
diagram indicating zone lines and with zones labeled to match the modeling. (Providing
takeoff sheets with area inputs will simplify review.)

C. Building Envelope

1. Glazing and opaque doors, including windows, skylights, sliding/swinging/rollup doors,
glass block (required):

a. for U-factor,

i. provide NFRC Certification Authorization Report (CAR) from NFRC-licensed
Inspection Agency for the overall fenestration product including the frame OR

ii. copy of simulation by NFRC-accredited simulation laboratory for the overall
fenestration product including the frame OR

iii. manufacturer’s specifications where default U-factors from Chapter 10 have been
used;

b. for Solar Heat Gain Coeftficient (SHGC),

i. provide NFRC Certification Authorization Report (CAR) from NFRC-licensed
Inspection Agency for the overall fenestration product including the frame OR

ii. copy of simulation by NFRC-accredited simulation laboratory for the overall
fenestration product including the frame OR

iii. manufacturer’s specifications where shading coefficient of the glass alone has
been used. ‘

(Note products claiming NFRC values shall be labeled. For site-assembled products, the

NFRC Label Certificate shall be on job site prior to installation of first fenestration

product. See CAM 403 for more information.)

2. Opaque roof, wall, floor (required):

a. provide cross-sections and U-factor calculations for each different assembly where
default U-factors from Chapter 10 have not been used;

b. if multiple elements (e.g.. three wall types) are combined into one value for modeling
purposes, provide calculations used to determine weighted-average value.

3. Shading diagrams (required):

a. provide information on how shading by adjacent buildings and topography has been
modeled,

b. provide wall and roof sections showing overhangs and setbacks for glazing to justify
the shading modeled.

4. Building air leakage:

a. provide specific statement of the proposed building air leakage test rate when tested
in accordance with the procedure in Section 1314.6.2,

b. provide calculation showing how the building air leakage test rate at the standard
rating conditions in Section 1314.6.2 has been converted to an air leakage test rate
appropriate for the energy modeling using the conversion factors as specified in RS-
29, Table 3.1, #5 Building Envelope, Proposed Design,

c. for modeling, as specified in RS-29, Table 3.1, #5 Bulldmg Envelope, Proposed
Design, indicate:

i. what percentage of air leakage is modeled for the hours when the building fan
system is off and

ii. what percentage of air leakage is modeled for the hours when the building fan
system is on.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes mn.
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. ’
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D. Lighting

1. Interior lighting (as applicable):

a. explain any special assumptions about interior lighting,

b. discuss lighting inputs to account for any exempt lighting (e.g. retail, kitchen).

2. Parking/outdoor areas lighting (as applicable):

a. provide calculation of areas for parking garages, then multiply by allowed
Watts/square foot; provide calculation of areas for surface parking, and other lighted
outdoor areas, then multiply by allowed Watts/square foot to obtain Standard Design;

b. provide supporting information for Proposed only if different from Standard Design;

c. if program does not list parking/outdoor area lighting energy consumption separately,
then provide calculation of annual energy consumption for this end-use.

3. Fagade lighting (required):

a. provide calculation of building facade, then multiply by allowed Watts/square foot to
obtain Standard Design;

b. provide supporting information for Proposed only if different from Standard Design;

c. if program does not list facade lighting energy consumption separately, then provide
calculation of annual energy consumption for this end-use.

E. Space Heating and Space Cooling Equipment and Plant

1. provide manufacturer’s specifications for equipment efficiency,

2. provide calculations per AHRI standards for COP, EER, IPLV,

3. provide list of equipment and size and calculations to justify if Proposed Design includes
multiple pieces of equipment and a weighted average equipment efficiency is used in the
energy analysis,

4. provide calculations to justify the equipment size for the Standard Design
a. provide calculations of ratio of Proposed Design equipment size to Proposed Design

design heating load and design cooling load,

b. provide calculations of ratio of Standard Design equipment size to Standard Design
design heating load and design cooling load.

F. Ventilation - interior (required):

1. provide W/CFM calculations for the ventilation system for the Proposed Design and for
the Standard Design to justify inputs for the Standard Design,

2. if program does not list energy consumption for interior ventilation separately in the
output, then provide calculation of annual energy consumption for this end-use.

G. Interior Exhaust Fans (as applicable):

1. where multiple toilet exhaust and relief fans are to be installed, provide listing of capacity
for each and total for the interior exhaust fans,

2. if program does not list energy consumption for interior exhaust fans separately in the
output, then provide calculation of annual energy consumptlon for this end-use.

H. Parking Garage Fans (as applicable):

1. where multiple parking garage fans are to be installed, provide listing of capacity for each
and total for the parking garage fans,

2. if program does not list energy consumption for parking garage fans separately in the
output, then provide calculation of annual energy consumption for this end-use.

I. Service Water Heating (required):

1. provide calculations used to size equipment (see RS-29 Table 3.1.4 for default

assumptions for service hot water quantities in Btuh per person),

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes zn
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. I
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2. if program does not list energy consumption for service water heating separately in the
output, then provide calculation of annual energy consumption for this end-use.
J.  Other End-uses
- 1. Office/miscellaneous equipment (as applicable):

a. if program requires an input of total equipment capacity rather than capacity on a
square foot basis, then provide calculations used to size equipment (see RS-29 Table
3.1.4 for default assumptions for service hot water quantities in Watts/square foot),

b. if program does not list energy consumption for office/miscellaneous equipment
separately in the output, then provide calculation of annual energy consumption for
this end-use.

2. Elevators and escalators (as applicable):

a. where multiple elevators and escalators are to be installed, provide listing of capacity
for each and total for the system,

b. if program does not list energy consumption for elevators and escalators separately in
the output, then provide calculation of annual energy consumption for this end-use.

3. Refrigeration - food, etc. (as applicable): ,

a. where multiple units are to be installed for refrigeration other than for comfort
cooling, provide listing of capacity for each and total for the system,

b. if program does not list energy consumption for refrigeration other than for comfort
cooling separately in the output, then provide calculation of annual energy
consumption for this end-use.

4. Cooking (as applicable):

a. where multiple units are to be installed for cooklng, provide listing of capacity for
each and total for the system,

b. if program does not list energy consumption for cooking separately in the output, then
provide calculation of annual energy consumption for this end-use.

5. Other (as applicable):

a. provide supporting data for other end-uses (e.g. commercial washers and dryers, etc.),

b. if program does not list energy consumption for other end-uses separately in the
output, then provide calculation of annual energy consumption for these end-uses.

K. Computer Printout of Inputs and Outputs
Provide inputs and outputs with pages numbered so cross-references can be made to the
Energy Analysis Summary Form.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes 11}/
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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ENERGY ANALYSIS SUMMARY FORM

PROJECT INFORMATION
DPD Project Address: DPD Project Number:
Project Name: ‘ Date of this submittal:
Conditioned Space Unconditioned Space
Building Uses: Office Retail Group R Subtotal |- Parking Subtotal Total
Area (sq.ft.):
ENERGY CONSUMPTION BY END-USE
STANDARD DESIGN PROPOSED DESIGN DIFFERENCES
Total BTU/ % of Total BTU/ % of Total BTU/ % of
Energy Cond. Standard Energy Cond. Proposed Energy Cond. Standard
FUEL Use Sq.Ft.- Design Use Sq.Ft.- Design Use Sq.Ft.- Design
END-USE  SOURCE | Estimate Year Total Estimate Year Total Estimate Year Total
Lighting
- interior % % %
Lighting .
- parking % % %
Lighting .
- fagade % % %
Space
Heating (1) % % %
Space :
Heating (2) . % ) % %
Space
_ Cooling % % %
Fans - interjor
ventilation % % %
Fans - interior
exhaust % % %
Fans - parking
garage % % %
Service water :
heating % % %
Office
equipment % % %
Elevators &
escalators % % %
Refrigeration
(food, etc.) % % %
Cooking
(commercial) % % %
% % %
% % %
Total 100.0% 100.0%
Percent of Standard Design: 100.0% = % + %
Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.

Page 216 0f 226 Attachment | to DPD 2009 Seattle Energy Code Fiscal Note




( (
Summary of Proposed 2009 Seattle Energy Code, 18 August 2010

INSTRUCTIONS:

Electronic Version:
A spreadsheet version is available on the Seattle Energy Code website @ www.seattle.gov/dpd/energy

Project Information:
Enter DPD address, project number, and date of this Energy End-use Summary Form.
Enter the space uses in the building and the gross square footage of each.
(Add/revise headings as necessary.) Spreadsheet automatically calculates subtotals and total.

Energy Consumption by End-use:
Enter fuel source for each end-use (e.g. electric, gas, oil, steam, etc.).
Enter total energy consumption in BTU for each end-use for both the Standard Design and Proposed
Design.
(Spreadsheet calculates the BTU/conditioned-square-foot-year, percentages, and differences.)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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DESIGN PARAMETER COMPARISON

Standard Proposed
. Design : Design

Element Value (Page) Value (Page)
Building Envelope
Space heat type (electric resistance vs. other):
Glazing: total vertical + overhead area (sq. feet):

Glazing area as a percentage of gross wall (%):

Overhead: total area (square feet):

Overhead U-factor (weighted-average):
Overhead SHGC (weighted-average):
Vertical: total area (square feet):
Vertical U-factor (weighted-average):
Vertical SHGC (weighted-average):
Roof: total area (square feet):
Opaque roof: net area (square feet):
Opaque roof U-factor (weighted-average):
Wall:  total above-grade area (square feet):
Opaque above-grade wall: net area (square feet):
Above-grade wall U-factor (weighted-average):
Below-grade wall: net area (square feet):
Below-grade wall U-factor (weighted-average):
Opaque door: area (sq. feet):
Opaque door U-factor (weighted-average):
Floor over unconditioned space: area (sq. feet):
Floor U-factor (weighted-average):
Slab-on-grade floor: perimeter (lineal feet):
Slab-on-grade F-factor (weighted-average):
Below-grade slab floor: net area (square feet):
Below-grade floor U-factor (weighted-average):
Infiltration rate:
Design heating load:
Design cooling load:

Lighting

Interior
Watts/sq.ft.: Office
Watts/sq.ft.: Retail
Watts/sq.ft.:
Watts/sq.ft.:

Parking/outdoor: total area (square feet)
Watts/square foot

Facade: total area (square feet)
Watts/square foot

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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DESIGN PARAMETER COMPARISON (cont.)

Standard Proposed
Design Design
Element Value (Page) Value (Page)

Space Heating and Space Cooling System
Space Heating: system type:
Peak equipment efficiency:
Output capacity:
Percent of design heating load:
Other features:
Space Cooling: system type:
Peak equipment efficiency:
Output capacity:
Percent of design cooling load:
Other features:

Ventilation
Interior ventilation fans
Economizer type (air or water):
Economizer percentage:
Supply fan: total CFM.:
Fan KW:
Return fan: total CFM:
Fan KW:
Exhaust fan: total CFM:
Fan KW:
System Watts/CFM:
Other features:
Other features:

Service Water Heating
Capacity:

Other End-uses
Fans — toilet and other exhaust: capacity (KW)
Fans — parking garage: capacity (KW)
Elevator and escalator: capacity
Refrigeration: capacity
Cooking: capacity

: capacity

: capacity

: capacity

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in |

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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RS-35
ADVANCED CRITERIA FOR OTHER PROGRAMS

Discussion: Provide advanced criteria to achieve compliance with the 2030 Challenge (as well
as the 20% energy savings goal in Resolution 30280).
Proposal: Amend 2009 WSEC as follows -

RS-35
ADVANCED CRITERIA FOR OTHER PROGRAMS

Reference Standard (RS)-35 contains advanced criteria for energy efficiency and energy
conservation beyond the requirements of the Seattle Energy Code. The goal of these criteria is
to achieve compliance with the 2030 Challenge. This RS-35 is adopted for incorporation in
programs, agreements, or initiatives toward that goal. :

PRESCRIPTIVE COMPLIANCE OPTION

Comply with the 2009 Seattle Energy Code with the following modifications and additions:

Section 901, Additional Residential Energy Efficiency Requirements: Achieve a minimum
of five credits (instead of one credit) from Table 9-1 or, if using the exception, achieve 30
percent less (instead of 16 percent less) than the target building energy use in Chapter 4.

Section 1314.6.2.1, Testing of Overall Building Air Leakage: Tested air leakage of 0.25
cfim/ft? maximum for all buildings (instead of 0.40 cfm/ft%).

Sections 1320-1323, Prescriptive Building Envelope Option: Compliance to be based on
Table A13-1 Advanced Criteria (instead of Table 13-1). See below.

Sections 1330-1334, Component Performance Building Envelope Option: Compliance to be
based on Table A13-1 Advanced Criteria (instead of Table 13-1).

Table 13-1: Opaque envelope and fenestration to comply with Table A13-1 Advanced Criteria
(instead of Table 13-1):

Table A13-1
Advanced Criteria
Nonresidential Residential, Other than Single-Family
Opaque Elements Assembly Insulation Assembly Insulation
Max. U-factor Min. R-Value Max. U-factor Min. R-Value

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in’
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. '
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Roofs.
Vl nasulation entirely above U-0.025 R-40 c.i. U-0.025 R-40 c.i.
Métal building U-0.024 R-30+R-11+R-111Ls U-0.024 R-30+R-11+R-11Ls
Single-rafter U-0.025 R-42 U-0.025 R-42
7,7\, tie und other U-0.025 R-49 adv or R-60 U-0.025 R-49 adv or R-60
Walls, Above Grade
U-0.051 for Exterior and integral U-0.046 for Exterior and integral

Mass

exterior and

insulation:

integral insulation

.a. R-18 ¢.i.

Interior insulation:

exterior and

insulation:

integral insulation

a. R-20 c.i.

Interior insulation:

M b. R-13 cavity insulation + m b. R-13 cavity insulation +
. m R-8 c.i. wood studs; or . M R-10 c¢.i. wood studs; or
insulation; . insulation;
¢. R-13 cavity insulation + ¢. R-13 cavity insulation +
R-12 c.i. metal studs; or R-14 c.i. metal studs; or
d. R-25.2 insulation held d. R-28 insulation held
solely by 1-in metal clips solely by 1-in metal ¢lips
Metal building U-0.046 R-13+R-15.8 ¢c.i. U-0.040 R-13+ R-19c.i.
Steel framed U-0.049 R-13 + R-12.5 ¢c.i. U-0.043 R-13 +R-15c.i.
Wood framed and other U-0.045 R-13+R-10c.i. U-0.040 R-13 + R-12.5 cii.
»Walls, Roelow Grade
Below grade wall U-0.070 Exterior insulation: U-0.070 Exterior insulation:
a. R-10 c.i. a. R-10 c.i.
Interior insulation: Interior insulation;
b. R-19 cavity insulation b. R-19 cavity insulation
wood studs; or wood studs; or
¢. R-13 cavity insulation + c. R-13 cavity insulation +
R-6 c.i. metal studs; or R-6 c.i. metal studs; or
d. R-16.8 insulation held d. R-16.8 insulation held
solely by 1-in metal clips. solely by 1-in metal
clips.
Floors
Mass U-0.027 R-35 c.i. U-0.027 R-35 ¢,
Steel joist U-0.027 R-38 + R-6 c.i. U-0.027 R-38 + R-6 c.i.
Wood framed and other U-0.025 R-38 U-0.025 R-38
Slab-on-Grade Floors
Unheated F-0.520 R-15 for 24 in. F-0.520 R-15 for 24 in.
C (with thermal break) (with thermal break)
Flented F-0.360 R-15 ¢, F-0.360 R-15¢.i.

(with thermal break)

(with thermal break)

Seaitle umeidments do not apply to residential spaces, except that procedural requirements and informative notes in.

boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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Opaque Doors

Swinging U-0.470 U-0.400
Nonswinging U-0.390 U-0.400
Fenestration Assembly Assembly Assembly Assembly
Max. U-Factor Max. SHGC Max, U-Factor Max. SHGC

NFRC-certified
or per 1006

NFRC-certified
or per 1312.1

NFRC-certified

or per 1006

NFRC-certified
or per 1312.1

Total fenestration
(vertical and overhead)
area relative to the
gross exterior wall area

0-30% of wall

Vertical Fenestration

Nonmetal framing: All

U-0.27

Metal framing:
Fixed/operable

U-0.34

Entrance doors
(revolving doors &
vestibules)

U-0.60
(U-0.65)

For all frame types:

SHGC-0.35 all
OR

SHGC-0.45 all PLUS
permanent PF>0.50 on

west, south and east

U-0.34

U-0.60

(U-0.65)

Skylights

Without curb (i.e., sloped

U-0.40

glazing)

With curb (i.e.,
individual unit skylights)

U-0.50

SHGC-0.30 all

U-0.40

SHGC-0.35 all

Total fenestration
(vertical and overhead)
area relative to the
gross exterior wall area

<30-40% of wall

Vertical Fenestration

Nonmetal framing: All

Metal framing:
Fixed/operable

Entrance doors
(revolving doors &
vestibules)

(U-0.65)

For all frame types:

SHGC-0.33 all
OR

SHGC-0.45 all PLUS
permanent PF>0.50 on
west, south and east

U-0.31

U-0.60
(U-0.65)

Skylights

Without curb (i.e., sloped

U-0.36

glazing)

With curb (i.e.,

individual unit skylights)

U-0.45

SHGC-0.30 all

SHGC-0.35 all

c.i. = continuous insulation, Ls = liner system (see definitions).

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projecits.
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Section 1411.1, HVAC Equipment Performance Requirements, General: Building projects
to have high-efficiency mechanical equipment, meaning that 90% of the equipment from each
table (same category) has an efficiency that is 1.10 times the corresponding minimum efficiency
in Tables 14-1A through 14-1G. The absolute gain in minimum efficiency shall be in addition to
that required elsewhere in the code such as for Section 1433 and Section 1132.2.

Section 1521, Prescriptive Interior Lighting Requirements: This section is not allowed to be
used.

Section 1531, Interior Lighting Power Allowance: The interior lighting power allowance shall
be no greater than 0.90 times the lighting power allowance in Table 15-1,

Section 1532, Exterior Lighting Power Allowance: The exterior lighting power allowance
shall be no greater than 0.90 times the lighting power allowance in Table 15-2.

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. '
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RS-36
ILLUSTRATIVE GOALS FOR THE 2030 CHALLENGE IN SEATTLE

Discussion: Provide illustrative goals for the 2030 Challenge in Seattle.
Proposal: Amend 2009 WSEC as follows -

RS-36
ILLUSTRATIVE GOALS FOR THE 2030 CHALLENGE IN SEATTLE

Note that these tables are only a reference point, not prescriptive standards
nor_a means of compliance.

How to use these tables:

The building types listed in bold define a broad building activity category. Some of the broader
building type categories are broken down into more specific building activities. The building
types in regular type_are regional numbers calculated by Target Finder for zip code 98104 using
default project parameters. For building types available in Target Finder, use Target Finder and
input project specific parameters in order to establish an accurate target.

When identifying your building within this table, first identify where your building’s function
falls within the broader blue categories. Then determine if you are able to identify your
building’s function more specifically by the white categories underneath. Matching your
building’s main use activities most closely with the building use descriptions below will give you
the most accurate energy performance target. Please note all site EUI values displayed below are
annual figures.

Targets can be calculated for mixed use buildings by multiplying site EUI for each type by the
square footage for that type, summing the totals of energy use by type and dividing by total
square footage.

Secondary Space/Building Types — Ambulatory Surgical Center, Computer Data Center, Garage,
Open Parking Lot and Swimming Pool — available in Target Finder, are not presented here.
More complex projects containing these secondary uses are advised to use Target Finder to
establish a target.

Table B-1. Seattle 2030 Challenge Targets
for Nonresidential buildings
based on U.S. National Averages and Regional Averages calculated
with Energy Star Target Finder based on CBECS (2003)

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects. '
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Energy
Average Star
Available | Site EUI | Average 60% 70% Rating @
: in Target kBtu/ Percent Target Target 60%
Building Use Description Finder ftyr Electric | for 2010 | for 2015 Target
Education 76 63% 30 23
K-12 School' X 76 45% 31 24 99
College/University (Campus) 120 63% 48 36
Food Sales 225 86% 90 68
Grocery Store/Food Market® X 218 52% 87 65 100
Convenience Store (w/or W/o.gas 141 90% 06 79
station)
Food Service
Restaurant/Cafeteria 302 54% 121 91
Fast Food 534 64% 214 160
Health Care: Inpatient (Specialt
Hospitals, Exclul:ling Chilgren’) ! 227 47% o1 68 .
Hospital (Acute Care, Children’s)’ X 356 36% 142 107 100
Health Care: Long Term Care o
(Nursing Home, Assisted Living) 124 4% 5.0 37
Health Care: Outpatient 73 76% 29 22
Clinic/Other Outpatient Health 84 76% 34 25
Medical Office* X 85 62% 34 26 91
“{ Lodging 87 61% 35 26
Dormitory/Fraternity/Sorority” X 83 48% 33 25 95
Hotel, Motel or Inn’ X 97 48% 39 29 99
Mall (Strip Mall or Enclosed) 107 71% 43 32
Office’ 105 70% 42 32 97
Bank/Financial Institution® X 90 70% 36 27 97
Public Assembly 66 57% 26 20
Entertainment/Culture 95 63% 38 29
Library 104 59% 42 31
Recreation 65 55% 26 20
Social/Meeting 52 57% 21 16
Public Order and Safety 90 57% 36 27
Fire Station/Police Station 78 56% 31 23
Courthouse’ X 86 70% 34 28 97
Service (Ve'hicle Repair/Service, 77 63% 3 23
Postal Service)
Storage/Shipping/Nonrefrigerated 95 56% 10 3
Warehouse
Self-storage ‘ 4 44% 2 1
Non-Refrigerated Warehouse'” X 45 61% 18 14 92
Refrigerated Warehouse'! X 63 62% 25 19 92
Distribution/Shipping Center 44 61% 18 13
Refrigerated Warehouse'” 63 62% 25 19 92
Religious Worship 46 52% 18 14
House of Worship' X 34 49% 13 10 96
Retail (N.on-mall Stores, Vehicle 82 67% 33 95
Dealerships)
Retail Stores™ X 56 78% 22 17 95
Other" 104 56% 42 31

1

100,000 2, open weekends, 200 PCs, 2 walk-in refrigeration/freezer units, cooking facilities, high school

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in,
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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100 000 ft?, 140 operating hours, 50 workers on main shift, 5 walk-in refrigerator/freezer units, cooking facilities

100 000 %, 400 licensed beds, 4 floors, tertiary care

100 ,000 %, 100 workers, 72 operating hours

]00 000 £t2, 220 rooms

100 000 ft?, 220 rooms, 12 workers on Main Shift, 2 Commercial Refrigeration/Freezer Units, cooking facilities

100 000 ft?, 72 weekly operating hours, 400 workers on main shift, 375 PCs

100 000 %, 66 weekly operating hours, 200 workers on main shift, 200 PCs

100 000 f2, 60 weekly operating hours, 200 workers on main shift, 150 PCs
10 100,000 ft%, 12 workers on main shift, 100 weekly operating hours, 2 walk-in refrigeration/freezer units
1 100 000 ft2 12 workers on main shift, 100 weekly operating hours

100 000 %, 12 workers on main shift, 100 weekly operating hours
13 100 000 ft2 seating capacity 300, 5 weekday operation, 12 PCs, cooking, 2 commercial refrigeration/freezer units

100 000 ft%, 84 weekly operating hours, 3 open or closed refrigeration/freezer cases, | walk-in refrigeration/freezer unit, 15
workers on main shift, 4 PCs, 12 cash registers, exterior entrance to the public
15 For all building types not defined by the list above, the applicant may choose to use the performance benchmark categorized
by “other”._Note that this category is not well defined therefore source energy use varies greatly with source EUI ranging over
1500 kBtu/ft*yr. As categorized by EIA, “other” may include airplane hangars, laboratory, crematorium, data center, etc.

Table B-2. Seattle 2030 Challenge Targets
by Residential Space/Building Type
based on U.S.‘West Regional Averages (RECS 2001)

Energy
Average 60% 70% Star Rating

Average Site EUI Percent Target | Target for @ 60%

Building Use Description KBtu/ft*-yr Electric | for 2010 2015 Target
Single-Family Detached 38 15 12
Single-Family Attached 39 16 12
Multi-Family, 2 to 4 units 48 .19 14
Multi-Family, 5 or more units 40 16 12
Mobile Homes 66 26 20

Seattle amendments do not apply to residential spaces, except that procedural requirements and informative notes in_|
boxed text or brackets, and amendments to administrative and enforcement provisions, apply to all projects.
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City of Seattle
Office of the Mayor

August 24, 2010

Honorable Richard Conlin
President

Seattle City Council

City Hall, 2 Floor

Dear Council President Conlin:

I am pleased to transmit the attached proposed Council Bill for the 2009 Seattle Energy Code.-

This is a regular update of the energy efficiency requirements for building construction. It adopts the
2009 Washington State Energy Code with Seattle amendments. While the 2009 Washington State
Energy Code was scheduled to take effect July 2010, in June the Washington State Building Code
Council voted to defer the effective date, likely to early 2011. Our constituents have recommended -
that Seattle proceed with code updates at this time rather than waiting.

The goals for this update cycle were to achieve the energy savings specified in Resolution 30280 and
to improve implementation of existing amendments. Resolution 30280 directs the Department of
Planning and Development and Seattle City Light to “propose ... amendments to the Seattle Energy
Code...to achieve up to 20% enhanced energy efficiency beyond the current version of
ASHRAE/IESNA Standard 90.1.” As the current Seattle Energy Code is already more energy-
efficient than the national standard, the net improvement for the 2009 Seattle Energy Code update is
estimated to be approximately 10% compared to the current Seattle Energy Code.

This proposal includes some existing Seattle requirements that are being carried over to an updated
2009 state code. In addition, much of the key energy efficiency improvements in this Council Bill
include material drawn from national energy standards and green building standards and guides, as
well as local experience.

The Seattle Energy Code has been acknowledged as one of the most progressive in the country; this
proposal serves to maintain Seattle’s leadership role. This ordinance was prepared with public

involvement, and is supported by the department’s Construction Code Advisory Board. Thank you
for your consideration of this legislation. Should you have questions, please contact John Hogan at

386-9145.

Sincerely,

A

Michael McGinn
Mayor

cc: Honorable Members of the Seattle City Council

Michael McGinn, Mayor
Office of the Mayor

600 Fourth Avenue, 7 Floor
PO Box 94749

Seattle, WA 98124-4749

Tel (206) 684-4000
Fax (206) 684-5360
TDD (206) 6150476 ..
mike.meginn@seattle.gov / J S "‘%
1 0y |
CLERK j




