- AN ORDINANCE relating to energy efficiency and energy conservation: amending Section
22.700.010 of the Seattle Municipal Code ("SMC") that adopted the 2000 :
Washington State Energy Code with Seattle amendments and amending the Energy
Code Sections 1132.2, 1132.3, 1133, 1301, 1310.2, 1312.2, 1322, 1323, 1323.3,
1331, 1333, 1401, 1411.1, 1411 .4, 1412.2,1412.4,1412.6, 1412.8, 1413, 1413.2;
1413.3,1414.1, 1416, 1421.1, 1423, 1431.2, 1432.2, 1433, 1436, 1437, 1438, 1440,
1452, 1501, 1510,°1512, 1512.1, 1512.2, 1513.1, 1513.3, 1513.5, 1513.6, 1521,
1530, 1532, and Tables 10-5B; 10-6, 13-1, 14-4, and 15-1, and the title to Chapter
15;. adding new Sections 1413.4, 1436.2, 1436.3, 1540, and new Tables 14-1A,14-
1B 14-1C; 14-1D, 14-1E,:14-1F, 14-1J, 14-1K; 14-1L; 14-1M, and new Section
3.6.5 to Reference Standard 29 of the Energy Code; and repealing Tables 14-1, 14-2,
and 14-3 of the Energy Code. ;




LR
G

R 5

RS




p—t
OO0~ ON VB W e

B T U R T R R S S O U T B S I L (I o i O B o S i o B S e e i i T R I e}

John Hogan\BN
G:\NOBLEB\Energy Code - 2001\CB 113795 - amended3.doc

ORDINANCE | é 3@535

V#3

AN ORDINANCE relating to energy efficiency and energy conservation: amending Section
22.700.010 of the Seattle Municipal Code ("SMC") that adopted the 2000
Washington State Energy Code with Seattle amendments and amending the Energy
Code Sections 1132.2, 1132.3, 1133, 1301, 1310.2, 1312.2, 1322, 1323, 1323.3,
1331, 1333, 1401, 1411.1, 1411.4, 1412.2, 1412.4, 1412.6, 1412.8, 1413, 1413.2,
1413.3, 1414.1, 1416, 1421.1, 1423, 1431.2, 1432.2, 1433, 1436, 1437, 1438, 1440,
1452, 1501, 1510, 1512, 1512.1, 1512.2, 1513.1, 1513.3, 1513.5, 1513.6, 1521,
1530, 1532, and Tables 10-5B, 10-6, 13-1, and 15-1, and the title to Chapter 15;
adding new Sections 1413.4, 1436.2, 1436.3, 1540, and new Tables 14-1A, 14-1B,
14-1C, 14-1D, 14-1E, 14-1F, 14-1J, 14-1K, 14-1L, 14-1M, and new Section 3.6.5 to
Reference Standard 29 of the Energy Code; and repealing Tables 14-1, 14-2, and 14-
3 of the Energy Code.

BE IT ORDAINED BY THE CITY OF SEATTLE AS FOLLOWS:

Section 1. Section 22.700.010, SMC, as last amended by Ordinance 120378 is further
amended as follows:

22.700.010  Adoption of the 2000 Washington State Energy Code and local amendments.

The 2000 Washington State Energy Code (WAC 51-11) and the amendments thereto
adopted by Ordinance 120378 incorporating the Seattle Amendments, and amendments
made by the Washington State Building Code Council to the 2000 Washington State Energy
Code filed January 5, 2001 (WSR 01-03-010), which is filed with the City Clerk in C.F.
304655, and further amendments made in Ordinance j2 525  are hereby adopted and by
this reference made a part of this subtitle and shall constitute the official Energy Code of the
City. The 1997 Washington State Energy Code, and amendments thereto, are hereby
repealed. ‘

Section 2. Table 10-5B of the Energy Code is amended as follows:

TABLE 10-5B(1)
Group R Occupancy:
Default U-Factors for Concrete and Masonry Walls

8" CONCRETE MASONRY

WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout

Perlite Vermiculite

Exposed Block, Both Sides 0.40 0.23 0.24 0.43
R-5 Interior Insulation, Wood Furring 0.14 0.11 0.12 {5
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R-6 Interior Insulation, Wood Furring 0.14 0.11 0.11 0.14
R-10.5 Interior Insulation, Wood Furring 0.11 0.09 0.09 0.11
R-8 Interior Insulation, Metal Clips 0.11 0.09 0.09 0.11
R-6 Exterior Insulation 0.12 0.10 0.10 0.12
R-10 Exterior Insulation 0.08 0.07 0.07 - 0.08
R-9.5 Rigid Polystyrene Integral
Insulation, Two Webbed Block 0.11 0.09 0.09 0.12

” 12" CONCRETE MASONRY

WALL DESCRIPTION CORE TREATMENT

Partial Grout with Ungrouted Cores | Solid

Empty Loose-fill insulated Grout
Perlite Vermiculite

Exposed Block, Both Sides 035 | 0.17 0.18 0.33
R-5 Interior Insulation, Wood Furring 0.14 0.10 0.10 0.13
R-6 Interior Insulation, Wood Furring 0.13 0.09 0.10 0.13
R-10.5 Interior Insulation, Wood Furring 0.11 0.08 0.08 0.10
R-8 Interior Insulation, Metal Clips 0.10 0.08 0.08 0.09
R-6 Exterior Insulation 0.11 0.09 0.09 0.11
R-10 Exterior Insulation 0.08 0.06 0.06 0.08
R-9.5 Rigid Polystyrene Integral
Insulation, Two Webbed Block 0.11 0.08 0.09 0.12.

" 8" CLAY BRICK

WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite | Vermiculite
Exposed Block, Both Sides 0.50 0.31 0.32 0.56
R-5 Interior Insulation, Wood Furring 0.15 0.13 0.13 0.16
R-6 Interior Insulation, Wood Furring 0.15 0.12 0.12 0.15
R-10.5 Interior Insulation, Wood Furring 0.12 0.10 0.10 0.12
R-8 Interior Insulation, Metal Clips 0.11 0.10 0.10 0.11
R-6 Exterior Insulation 0.12 0.11 0.11 0.13
R-10 Exterior Insulation 0.08 0.08 0.08 0.09

i 6" CONCRETE POURED OR PRECAST

| WALL DESCRIPTION i CORE TREATMENT
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Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite | Vermiculite
Exposed Block, Both Sides NA NA NA 0.61
R-5 Interior Insulation, Wood Furring NA NA NA 0.16
R-6 Interior Insulation, Wood Furring NA NA NA 0.15
R-10.5 Interior Insulation, Wood Furring NA NA NA 0.12
R-8 Interior Insulation, Metal Clips NA NA NA 0.12
R-6 Exterior Insulation NA NA NA 0.13
R-10 Exterior Insulation NA NA NA 0.09
Notes for Default Table 10-5B(1)
1. Grouted cores at 40" x 48" on center vertically and horizontally in partial grouted
walls.
2. Interior insulation values include 1/2" gypsum board on the inner surface.
3. Furring and stud spacing is 16" on center. Insulation is assumed to fill firring space
and is not compressed.
4. Intermediate values may be interpolated using this table. Values not contained in
this table may be computed using the procedures listed in Standard RS-27.
TABLE 10-5B(2)
Other than Group R Occupancy:
Default U-Factors for Concrete and Masonry Walls
Framing |Rated R-Value of Insulation] Assembly U-Factors | Assembly U-Factors for Assembly U-Factors for
Type and Alone for OnCrT lock Walls: Concrete Block Walls:
Depth Solid Concrete Walls Solid Grouted Partially Grouted {Cores uninsulated
except where specified)
No Framing R- 0 U- 0.740 U- 0.580 U- 0.480
Ungrouted Cores Filled N.A. N.A. U-0.350
with Loose-Fill Insulation
Continuous Wood Framing
0.75 in. R- 3.0 U- 0.247 U- 0.226 U- 021
15 in. R- 60 U- 0.160 U- 0.151 U- 0.143
20 in. R- 10.0 U- 0.116 U 0.111 U- 0107
35in. R- 1.0 U- 0.0% U- 0.091 U- 0.088
35 in. R- 130 U- 0.085 U- 0.083 U- 0.080
35in. R 150 U- 0079 U- 0077 U- 0.075
55 in. R- 190 U- 0.060 U- 0.059 U- 0.058
55 in. R- 210 U- 0037 U- 0.055 U- 0.054
iContinuous Metal Framing at 24 in. on center horizontally
075 in. R-_3.0 U- 0.364 U- 0321 U- 0288
135 in. R- 60 U- 0274 U- 0249 U- 0229
20 in. R- 10.0 U- 0.225 U- 0.207 U- 0.193
35-40 in. R-110 U- 0.168 U- 0.158 U- 0.149
3.54.0 in. R- 130 U- 0.161 U- 0.152 U- 0.144
3.5:4.0 in. R- 150 U- 0.155 U- 0.147 U- 0.140
5.5:6.0 in. R- 190 U- 0.118 U- 0.113 U- 0.109
5.5:6.0 in. R- 210 U- 0.113 U- 0.109 U- 0.105
Lin. Metal Clips at 24 in. on center horizontally and 16 in. vertically
10 in. R- 38 U- 0210 U- 0.195 U- 0.182
10 in. R 50 U- 0.184 U- 0.172 U- 0.162
L0 in. R- 56 U- 0.174 U- 0.163 U- 0.154
15 in. R 57 U- 0.160 U- 0.151 U- 0.143
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LS in. R- 75 U-0.138 U-0.131 U- 0125
1.5 in. R- 84 U-0.129 U- 0,123 U-0.118
2.0 in. R- 76 U-0.129 U-0.123 U-0.118
20 in. R 10.0 U- 0110 U- 0106 U 0102
2.0 in. R-11.2 U- 0.103 U- 0.099 U-.0.096
2.5 in. R- 95 U-0.109 U-0.104 U-0.101
25 in. R-12.5 U- 0092 U- 0.089 U- 0.086
2.5 in, R- 14.0 U- 0.086 U- 0.083 U= 0.080
30 in. R-114 U-0.094 U- 0.090 U- 0.088
3.0 in. R-15.0 U: 0078 U-0.076 U-0.074
30 in R-16.8 U- 0.073 U- 0.071 U- 0.069
35 in. R-133 U- 0.082 U- 0.080 U- 0077
35 in. R- 175 U- 0.069 U- 0.067 U- 0065
3.5 in, R- 19.6 U- 0.064 U- 0.062 U- 0.061
4.0 in. R-152 U- 0073 U-0071 U- 0.070
40 . R- 200 U- 0.061 U- 0.060 U- 0.658
4.0 in. R- 224 U- 0.057 U- 0.056 U- 0.054
5.0 in. R- 280 U- 0.046 U= 0.046 U- 0.045

Continuous Insulation Uninterrupted by Framing
|[No Framing R- 3.0 U- 0.230 U- 0.212 U- 0.197
R- 40 U-0.187 U- 0.175 U-0.164
: R- 50 U- 0.157 U- 0.149 U- 0.141
No Framing R- 6.0 U- 0.136 - 0.129 U-0.124
R- 7.0 U-0.120 U-0.115 U-0.110
R- 80 U- 0.107 U- 0.103 U- 0.099
R- 90 U-0.697 U-.0.093 U- 0.090
R- 10.0 U- 0.088 - 0.085 : U- 0.083
No Framing R- 110 Y- 0.081 U- 0.079 U- 0.076
R- 120 U- 0.075 Us 0.073 U- 0.071
R- 13.0 Y- 0.070 U- 0.068 U- 0.066
R- 140 Y- 0.065 U- 0.064 U- 0.062
R- 150 U-0.061 U- 0.060 U- 0.05%
INo Framing R- 16.0 Y- 0.058 U- 0.056 U- 0.055
R- 17.0 U-0.054 U- 0.053 U- 0.052
R- 18.0 U- 0.052 U- 0.051 U- 0.050
R- 19.0 U- 0.049 U- 0.048 U- 0.047
R- 20.0 U:- 0.047 U- 0.046 U- 0.045

Notes for Default Table 10-5B(2)

1. It is acceptable to use the U-factors in Table 10-5B(2) for all concrete and masonry

walls, provided that the grouting is equal to or less than that specified.

— For ungrouted walls, use the partially-grouted column.

— For metal studs and z-furring, use the continuous-metal-framing category.

— For discontinuous metal clips 1 inch square or smaller, use the metal-clip category.

— For insulation that is attached without any framing members (e.g. glued). use the
continuous-insulation-uninterrupted-by-framing category. Continuous insulation may be
installed on the interior or exterior of masonry walls, or between stand-alone walls in
multi-layer masonry walls, or on the interior or exterior of the concrete.

2. For Table 10-5B(2), the U-factor includes R-0.17 for exterior air film and R-0.68 for

interior air film - vertical surfaces. For insulated walls, the U-factor also includes R-0.45

for 0.5 in. gypsum board. U-factors are provided for the following configurations:

(a) Concrete wall: 8-in. normal weight concrete wall with a density of 145 Ib/ft°.

(b) Solid grouted concrete block wall: 8-in. medium weight ASTM C90 concrete block
with a density of 115 Ib/ft’ and solid grouted cores.

(c) Partially grouted concrete block wall: 8-in. medium weight ASTM C90 concrete
block with a density of 115 1b/ft’ having reinforcing steel every 32 in, vertically and
every 48 in. horizontally, with cores grouted in those areas only. Other cores are
filled with insulating material only if there is no other insulation.

4
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1
2 3. For walls with insulation contained in a framing layer, the U-factors in Table 10-5B(2)
3 assume contact (and thermal bridging) between the mass wall and other framing. For
4 wall assemblies with multiple layers where the wood or metal framing laver does not
5 contact the concrete or masonry layer (i.e. walls with an airspace between the stud wall
6 layer and the mass wall layer), it is acceptable to use the appropriate wood or metal
7 frame wall default U-factors in Tables 10-5 or 10-5A. Note, it is acceptable to use this
8 approach where the insulation extends beyond the framing and is in contact with the
9 mass wall laver (e.g. a nominal four-inch metal stud containing insulation that is
10 nominally six inches thick and therefore extends two inches bevond the back of the
11 metal stud).
i2
13 4. _Except for wall assemblies qualifying for note 3, if not taken from Table 10-5B(2), mass
14 wall U-factors shall be determined in accordance with ASHRAF/IESNA Standard 90.1-
15 1999, Appendix A, Section A3.1 and Tables A-5 to A-8, or Section A9.4. If not taken
16 from Table 10-9, heat capacity for mass walls shall be taken from ASHRAFE/IESNA
17 Standard 90.1-1999, Appendix A, Table A-6 or A-7.
18
19
20 Section 3. Table 10-6 of the Energy Code is amended as follows:
21
22 TABLE 10-6
23 Other than Group R Occupancy:
24 Default U-Factors for Vertical Glazing, Overhead Glazing and Opaque Doors
25
26 Vertical Glazing (including frame)
‘ U-Factor
Aluminum; Vinyl/
F[::nr’;e w/ thermal] Wood
break | Frame
Single 1.45 1.45 1.45
Double 0.90 0.85 0.75
V2 Inch Air, Fixed ‘ 0.75 0.70 0.60
Y, Inch Air, Low-e"", Fixed 0.60 0.55 0.50
1/2 Inch Air, Low-¢“" Fixed 0.55 0.50 0.45
1, Inch Argon Low- e<0 07 , Fixed 0.50 0.45 0.40
27 !I The category for aluminum frame with a thermal break is as defined in footnote 7 to Table 10-6A.
28 :
29 Overhead Glazing: Sloped Glazing (including frame)
U-Factor
Any Aluminum{Vinyl/
Frame w/ thermall Wood
=1 break |Frame
Single 1.74 1.74 | 174
Double 1.08 1.02 0.90
Vs Inch Air, Fixed 0.90 0.84 0.72 |
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Y, Tnch Air, Low-e¥ ", Fixed - 0.72 0.66 | 0.60
¥ Inch Air, Low-e'”, Fixed 0.66 0.60 0.54
|2 Inch Argon, Low-e" ", Fixed 060 | 054 | 048

This default table is applicable to sloped glazing only. (Sloped glazing is a multiple-lite
glazed system (similar to a curtain wall) that is mounted at a slope greater than 15 degrees
from the vertical plane.) Other overhead glazing shall use the defaults in Table 10-6E.

W N e

N

E-Faetor
AnyFrame VinylWeed
Pouble 345 106
Low-e020) Ajr 130 0.50
Opaque Doors
U-Factor

Uninsulated Metal 1.20

Insulated Metal (Including Fire Door 0.60

and Smoke Vent)

Wood 0.50

NOTES:

Where a gap width is listed (i.e.: 1/2 inch), that is the minimum allowed.
Where a low-emissivity emittance is listed (i.e.: 0.40, 0.20, 0.10), that is the maximum allowed.

Where a gas other than air is listed (i.e.: argon), the gas fill shall be a minimum of 90%.

Where an operator type is listed (i.e.: fixed), the default is only allowed for that operator type.
Where a frame type is listed (i.e.: wood/vinyl), the default is only allowed for that frame type.
Wood/Vinyl frame includes reinforced vinyl and aluminum-clad wood.

Section 4. Section 1132.2 of the Energy Code is amended as follows:

1132.2 Building Mechanical Systems: Those parts of systems which are altered or

replaced shall comply with Chapter 14 of this Code.

1132.2.1 Economizer Capability: Where the air-handling equipment (not including

individual water source heat pumps) is being replaced or where 60% or more of the length

of the trunk ductwork (not including diffuser runouts) on a floor or served by a system,

whichever is smaller, is being moved or replaced,

a.

the system shall comply with the economizer requirements in Section 1433, or

b.

the system shall comply with a long-term plan that has been approved by DCLU and

that will bring the mechanical system serving that floor into compliance with the
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economizer requirements in Section 1433 through incremental changes. For projects
using this option, the plan shall be updated whenever the Energy Code is revised.

EXCEPTIONS:

1. Where the floor-to-structure (bottom of beam if there is a beam) height is less than 10 feet and the
replacement equipment is not installed outdoots or in a mechanical room adjacent to outdoors.

2. _The Code Official may approve alternative designs not in full compliance with this Code when
existing building or occupancy constraints make compliance impractical or where full compliance

would place an unreasonable economic burden on the project.

1132.2.2 Economizer Capability for Water Source Heat Pump Systems: Where water-

source heat pumps are being replaced, the individual heat pump being replaced shail have

valves complying with Section 1432.2.2 and

a. the individual heat pump being replaced shall be equipped with economizer coil and
operating controls. When the total capacity of all the heat pumps with economizer
coil connected to a particular system exceeds 50% of the installed capacity of that
system, then the condenser water system and cooling tower for the entire system
shall be capable of providing economizer that complies with Section 1433. (This
may necessitate changing the cooling tower and loop piping size.), or

b. the system shall comply with a long-term plan that has been approved by DCLU and
that will bring the mechanical system serving that floor into compliance with the
economizer requirements in Section 1433 through incremental changes. For projects
using this option, the plan shall be updated whenever the Energy Code is revised.,

EXCEPTIONS:

1. Systems that comply with the air economizer requirements.,
2. _The Code Official may approve alternative designs not in full compliance with this Code when

existing building or occupancy constraints make compliance impractical or where full compliance

would place an unreasonable economic burden on the project.

Section 5. Section 1132.3 of the Energy Code is amended as follows:

1132.3 Lighting and Motors: Where the use in a space changes from one use in Table 15-
1 to another use in Table 15-1, the installed lighting wattage shall comply with Section 1521
or 1531,

Other ((F))tenant improvements, alterations or repairs where 60% or more of the
fixtures in a space enclosed by walls or ceiling-height partitions ((ase{as-defined-inTable

i i i i } are new shall
comply with Sections 1531 and 1532._(Where this threshold is triggered, the areas of the
affected spaces may be aggregated for code compliance calculations.)

Where less than 60% of the fixtures in a space enclosed by walls or ceiling-height
partitions are new, the installed lighting wattage shall be maintained or reduced. Where
60% or more of the lighting fixtures in a suspended ceiling are new, and the existing
insulation is on the suspended ceiling, the roof/ceiling assembly shall be insulated according
to the provisions of Chapter 13, Section 1311.2.

Where new wiring is being installed to serve added fixtures and/or fixtures are being
relocated fo a new circuit, controls shall comply with Sections 1513.1 through 1513.5.
Where a new lighting panel (or a moved lighting panel) with all new raceway and conductor

s
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wiring from the panel to the fixtures is being installed, controls shall comply with Section
1513.6.

Those motors which are altered or replaced shall comply with Section 1511.

Section 6. Section 1133 of the Energy Code is amended as follows:

1133 Change of Occupancy or Use: Changes of occupancy or use shall comply with the
following requirements:

a. Any unconditioned space that is altered to become semi-heated, cooled, or fully
heated, or any semi-heated space that is altered to become cooled or fully heated
space shall be required to be brought into full compliance with this Code._For spaces
constructed prior to this Code, the installed heating output capacity shall not exceed
16 Btu/h per square foot unless the building envelope complies with Chapter 13.
Existing warehouses and repair shops are considered unconditioned space unless
they are indicated as conditioned space in DCLU records or they were built after
1980 and they comply with the building envelope requirements for conditioned space
in effect at the time of construction. (See the Seattle Mechanical Code for
requirements for combustion appliances.)

b. Any Group R occupancy which is converted to other than a Group R occupancy shall
be required to comply with all of the provisions of Sections 1130 through 1132 of
this Code.

Section 7. Section 1301 of the Energy Code is amended as follows:

1301 Scope: Conditioned buildings or portions thereof shall be constructed to provide the
required thermal performance of the various components according to the requirements of
this chapter. Unless otherwise approved by the building official, all spaces shall be assumed
to be at least semi-heated.

EXCEPTIONS:

Greenhouses isolated from any conditioned space and not intended for occupancy.

As approved by the building official, spaces not assumed to be at least semi-heated.
Unconditioned Group ((M))U occupancy accessory to Group R occupancy.

Unstaffed equipment shelters or cabinets used solely for personal wireless service facilities.
Parking lot attendant booths no larger than 100 square feet, provided that the opaque components
comply with the requirements for semi-heated spaces in Section 1310.2. The heating equipment
limitations in Section 1310.2 do net apply.

P

Section 8. Section 1310.2 of the Energy Code is amended as follows:

1310.2 Semi-Heated Spaces: All spaces shall be considered conditioned spaces, and shall
comply with the requirements in Section 1310.1 unless they meet the following criteria for
seml-heated spaces. The installed heating equipment output, in Climate Zone 1, shall be 3

Btu/(h e ft ) or greater but not greater than 8 Btu/(h e ft ) and in Climate Zone 2, shall be 5
2
Btu/(h e ft ) or greater but not greater than 12 Btu/(h e ft ). Heating shall be controlled by a

thermostat mounted not lower than the heating unit and capable of preventing heating above
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For semi-heated spaces with electric resistance space heat, (1) the building envelope
for the semi-heated spaces shall comply with the Prescriptive Building Envelope Option in
Section 1320 or (2) the entire building envelope for the semi-heated spaces plus the fully
heated spaces shall comply with the Component Performance Building Envelope Option in
Section 1330.

For semi-heated spaces with other space heat, (1) the building envelope for the semi-
heated spaces shall comply with the following requirements or (2) the building envelope for
the semi-heated spaces shall comply with the Prescriptive Building Envelope Option in
Section 1320 or (3) the entire building envelope for the semi-heated spaces plus the fully
heated spaces shall comply with the Component Performance Building Envelope Option in
Section 1330 using the U-factors below for the semi-heated spaces.

U=0.07 maximum for the opaque roof assembly, or

continuous R-14 insulation installed entirely outside of the roof structure, or

R-19 insulation installed inside or within a wood roof structure, or

R-25 imnsulation installed inside or within a metal roof structure.

For opaque wall areas:

1. U-0.25 maximum for the overall assembly {or R-3 minimum insulation only for
continuous insulation or insulation between wood framing; or R-10 minimum
insulation only for insulation between metal framing) for mass walls complying
with the heat capacity requirements in Table 13-1, Footnote 2.

ii. U-0.14 maximum for the overall assembly (or R-11 minimum insulation only)
for metal frame walls.

iii. U-0.088 maximum for the overall assembly (or R-11 minimum insulation only)
for wood frame and other walls.

f. _For floors over unconditioned space, U-0.088 maximum for the overall assemblv (or
R-11 minimum insulation only).

g. For fenestration, U-0.90 maxmlum and a maximum area equivalent to 10% of the
gross wall area,

oo o®

It is acceptable to combine semi-heated spaces and fully heated spaces in Target UA
calculations.

Section 9, Section 1312.2 of the Energy Code is amended as follows:

1312.2 Solar Heat Gain Coefficient and Shading Coefficient: Solar Heat Gain
Coefficient (SHGC), shall be determined, certified and labeled in accordance with the
National Fenestration Rating Council (NFRC) Standard by a certified, independent agency,
licensed by the NFRC.
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EXCEPTION: Shading coefficients (SC) or solar heat gain coefficient for the
center of glass shall be an acceptable alternate for compliance with solar heat gain
coefficient requirements. Shading coefficients or solar heat gain coefficient for the
center of glass for glazing shall be taken from Chapter ((29-))30 of Standard RS-27
or from the manufacturer's ((test-))data using a spectral data file determined in
accordance with NFRC 300.

Note that using the exception for the SHGC for the center-of-glass
idoes not give the full credit for the overall product (including the
frame) that the NFRC-certified SHGC does. Though the SHGC
for the frame is not zero (the ASHRAE Handbook of
Fundamentals indicates that the SHGC can range from 0.11-0.14
for metal frames and from 0.02-0.07 for wood/vinyl/fiberglass
frames), the SHGC for the frame is invariable lower than that for
ithe glass. Consequently, an NFRC-certified SHGC will generally

Section 10.  Section 1322 of the Energy Code is amended as follows:

1322 Opaque Envelope: Roof/ceilings, opaque exterior walls, opaque doors, floors over
unconditioned space, below grade walls, slab on grade floors and radiant floors enclosing
conditioned spaces shall be insulated according to Section 1311 and Tables 13-1or 13-2.
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 metal frame assemblies used in spaces with electric resistance 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 Table 13-1. 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. For prescriptive compliance only,

a. _for glazing areas that are 30% and less of the gross wall area, the insulation of the perimeter
edge of an above grade floor slab which penetrates the exterior wall may be reduced to R-5
provided that the glazing U-factor is reduced by 1-0.05 below that required in Tables 13-1
and 13-2, '

b. _for glazing areas that exceed 30% of the gross wall area, the perimeter edge of an above
grade floor slab which penetrates the exterior wall may be left uninsulated provided that the
glazing U-factor is reduced by U-0.10 below that required in Tables 13-1 and 13-2.((The
narimatar.adoa afan aboua orada flan - hich menat o ha avtaria v bale
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3. __For roofs with continuous rigid 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:
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-46 (in lieu of R-30) for electric resistance space

heat and R-27 {in licu of R<21) for other fuels.

Section 11.  Section 1323 of the Energy Code is amended as follows:

1323 Glazing: 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 glazing assembly has an overall U-factor
that complies with the values in Table 13-1.

EXCEPTIONS:

1. Vertical 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 provided the 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-0.40 in any type of frame or
(ii) has an area-weighted U-factor of .60 or less.
(U-factor calculations shall use overall assembly U-factors. When this exception is used
there are no SHGC requirements) and
b. has a visible transmittance of (i) 0.60 or greater for the center of the glazing assembly in any
type of frame or (ii) has an area-weighted visible transmittance for the overall assembly
including the frame of 0.52 or greater for fixed glazing and 0.44 or greater for operable
glazing. Visible transmittance shall be determined in accordance with Section 1312.2, and,
((bp)c. does not exceed 75% of the gross exterior wall area of the display side of the street level
story. However, if the display side of the street level story exceeds 20 feet in height, then
this exemption 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. Single glazing for ornamental, security, or architectural purposes shall be included in the
percentage of total glazing 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 single glazing is 1% of the gross exterior
wall area.

Section 12.  Section 1323.3 of the Energy Code is amended as follows:

1323.3 Solar Heat Gain Coefficient: The area-weighted average solar heat gain
coefficient of all glazing shall not be greater than that specified in Tables 13-1 or 13-2 for
the appropriate area and U-factor. ‘

EXCEPTIONS:

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

2. Vertical glazing which is oriented within 45 degrees of north shall be allowed to have a
maximum solar heat gain coefficient SHGC-0.10 above that required in Table 13-1.

3. _For demonstrating compliance for vertical glazing only. the SHGC in the proposed building shall

be allowed to be reduced by using the multipliers in the table below for each glazing product

shaded by permanent projections that will last as long as the building itself,

11
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Projection Factor SHGC Multiplier SHGC Multiplier
{All Orientations (North-Oriented)
except North-oriented)
0-0.10 1.00 1.00
<0.10-0.20 091 0.95
<0.20-0.30 0.82 091
<0.30-040 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
<0.76 - 0.80 0.51 0.76
<0.80 - 0.90 047 0.75
<0.90 - 1.00 0.44 0.73

Projection 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

Exhibit 1323.3.)

Exhibit 1323.3

Section 13.  Section 1331 of the Energy Code is amended 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 * Ay) 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, 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.
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Section 14.  Section 1333 of the Energy Code is amended as follows:

1333 UA Calculations: The target UA, and the proposed UA,, 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 overhead glazing shall be located in roof/ceiling area
and the remainder of the glazing 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.

Section 15.  Table 13-1 of the Energy Code is amended as follows:

TABLE 13-1
BUILDING ENVELOPE REQUIREMENTS
FOR CLIMATE ZONE 1

MINIMUM INSULATION R-VALUES OR
MAXIMUM COMPONENT U-FACTORS FOR ZONE 1

Building Components

Space Heat Components

Type Roofs Over | All Other Opaque Walls™ Opaque| Floor Over |SlabOn
Attic2 Roofs® Doors | Uncond Space | Grade®

1. Electric R-38 or R-300or {R-190r U=0.60 |R-300r R-100r
resistance {U=0.031 U=0.034 |U=0.062 U=0.029 F=0.54
heat™**

2. Aliothers {R-30or R-2lor  |{(Riter=0-14)) U=0.60 [R-190r R-10or
including {U=0.036 U=0.050 |[(a) Metal framing: U=0.056 F=0.54
heat pumps R-13 cavity insul. + R-3.8 continuous insul.
and VAV or U-0.084:

(b) Woed framing & framing other than metal:
R-19 or U-0:062

** Compliance with nominal prescriptive R-values requires wood framing.

MAXIMUM GLAZING AREAS AND U-FACTORS AND
MAXIMUM GLAZING SOLAR HEAT GAIN COEFFICIENTS FOR ZONE 1

Glazing

13
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Space Heat Type Maximum Glazing Area as % of Wall
0% to 20% >20% t0 30% | >30% to 45%
Maximum Max. Maximum Max. Maximum Max.
U-Factor SHGC? U-Factor sgect U-Factor SHGC?
vG | OG VG | OG YG | 06
1. Electric resistance heat’ 040 | 0.48 0.40 0.40 | 048 0.30 PRESCRIPTIVE
Prescriptive only, PATH
| not for Target UA or NOT ALLOWED
annual energy analysis
2. All others including 055 | 666 | 040 § 055 | 066 | 040 | 045 054 | 040
heat pumps and VAV®

Footnotes

1.

Below Grade Walls:

When complying by the prescriptive approach, Section 1322:

a) walls insulated on the interior shall use opaque wall values,

b) walls insulated on the exterior shall use a minimum of R-10 insulation,

c) walls shall be insulated for the first 10 feet below grade. (There shall be no credit for
insulating those portions of below grade walls and footings that are more than 10 feet
below grade, and those portions below 10 feet shall not be included in the gross

exterior wall area((;-may-be-lefi-uninsulated)).)

When complying by the component performance approach, Section 1331:

a) walls insulated on the interior shall use the opaque wall values when determining
Ubgwt 5

b) walls insulated on the exterior shall use a target U-factor of U=0.070 for Upgws ,

c) the calculations shall include the first 10 feet of walls below grade. (((t))Those
portions of below grade walls and footings that are more than 10 feet below grade((
and)) shall not be included in the gross exterior wall area((;need)) and shall not be
included when determining Apgy: and Apgy.)

Concrete Masonry Walls: If the area weighted heat capacity of the total opaque above

grade wall is a minimum of 9.0 Btu/ft2 e °F, then the U-factor may be increased to
((839)

a) 0.11 for interior insulation
1) minimum R-11 insulation between wood studs; or
ii) minimum R-19 insulation between metal studs; or
iii) minimum R-10 insulation held in place solely by 1 inch metal clips at 24 inches
on center vertically and 16 inches on center horizontally; and ((6:25))

14
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b) 0.12 for integral and exterior insulation for insulation position as defined in Chapter
2.

minimum additional R-7 continuous insulation uninterrupted by framing.

Individual walls with heat capacities less than 9.0 Btw/ft" ¢ °F and below grade walls
shall meet opaque wall requirements listed above.

Glazing shall comply with the glazing requirements listed above.((feﬂeléwings))

Aren-as-Yo-of Wall

—heat-pumps-end-VAM : |

3. ((Reserved:)) Roof Types: A roof over attic is where the roof structure has at least 30
inches clear distance from the top of the bottom chord of a truss or ceiling joist to the
underside of the sheathing at the roof ridge, and the ceiling is attached to the ceiling joist
or the bottom of the truss or ceiling joist. Anything else is considered all other roofs.

4. SHGC (Solar Heat Gain Coefficient per Section 1312.2): May substitute Maximum
Shading Coefficient (SC) for SHGC (See Chapter 2 for definition of Shading
Coefficient).

5. Radiant Floors: Where insulation is required under the entire slab, radiant floors shall
use a minimum of R-10 insulation or F=0.55 maximum. Where insulation is not
required under the entire slab, radiant floors shall use R~10 perimeter insulation
according to Section 1311.6 or F=0.78 maximum.

6. Prescriptive Alternate (not applicable to Target UA or annual energy analysis): For
the prescriptive building envelope option only, for other than electric resistance heat
only, glazing may comply with ((either-of))the following:

Maximum Glazing Area as % of Wall ~ Maximum U-Factor Maximum

((46%-t0-66%)) VG OG SHGC*
>45% to 50% | . 0.40 _0.48 0.35
((Adternate-a 0:40—0.80 0:30
Alternate b 0:35--0.80 0:35))

7. Prescriptive Alternate for Electric Resistance Space Heat (not applicable to Target
UA or annual energy analysis):

For glazed wall systems, assemblies with all of the following features are deemed to
satisfy the vertical glazing U-factor requirement of U-0.40 and the overhead glazing U-
factor of U-0.48:

15
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a) Double glazing with a minimum 1/2 inch gap width, having a low-emissivity coating
with e=0.10 maximum, with 90% minimum argon gas fill, and a non-aluminum
spacer (as defined in footnote 1 to Table 10-6B), and

b) Frame that is thermal break aluminum (as defined in footnote ((9))7 to Table 10-
6((B))A), wood, aluminum clad wood, vinyl, aluminum clad vinyl, or reinforced
vinyl.

Section 16.  Section 1401 of the Energy Code is amended as follows:

1401 Scope: This section covers the determination of requirements, system and component
performance, control requirements and duct construction.

Section 17.  Section 1411.1 of the Energy Code is amended 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 14-1F((34-1-threugh14-
3)). If a nationally recognized certification program exists for a product covered in Tables
14-1A through 14-1F((343+threugh-14-3)), and it includes provisions for verification and
challenge of equipment efficiency ratings, then the product shall be listed in the certification
program.

EXCEPTION: Water-cooled water-chilling packages that are not designed for operation at ARI
Standard 550/590 test conditions (and thus cannot be tested to meet the requirements of Table 14-1C)
of 44°F leaving chilled water temperature and 85°F entering condenser water temperature shall have a

minimum NPLV rating as shown in Tables 14-1K, L, and M. The table values are only applicable
over the following full load design ranges:;

Leaving Chiller Water Temp.: 40 to 48°F
Entering Condenser Water Temp.: 75 10 85°F
Condensing Water Temp.Rise; 5 to 15°F

Chillers designed to operate outside of these ranges are not covered by this Code. Non-standard Part

Load Value (NPLV) is defined as single number part-load efficiency figure of merit for chillers

references to conditions other than IPLV conditions. Design condenser water flow rate shall not be
less than 2.5 gpm/ton.

Gas-fired and oil-fired forced air furnaces with input ratings > 225,000 Btw/h (65
kW) 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.

16
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Electric furnaces over 15 kW shall have a minimum of two stages of control for
heating.

Cooling towers serving chilled water systems with airside economizer complying
with Section 1433 without using the exceptions shall be selected to be able to maintain a
return condenser water temperature to the tower of 86 F or less at peak design conditions.

Cooling towers serving chilled water systems with waterside economizer shall also
comply with Section 1433, Exception 3.

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 without heat recovery are allowed, except for medical and
dental equipment, equipment using less than 1 gpm, and replacement of existing icemakers.
However, single pass cooling is allowed during power outages and other emergencies.

Section 18.  Section 1411.4 of the Energy Code is amended as follows:

1411.4 Packaged and Split System Electric Heating and Cooling Equipment: Packaged
and split system electric equipment providing both heating and cooling 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.

Section 19.  Section 1412.2 of the Energy Code is amended as follows:
1412.2 Deadband Controls: When used to control both comfort heating and cooling, zone

thermostatic controls shall be capable of a deadband of at least 5 °F within which the supply
of heating and cooling energy to the zone is shut off or reduced to a minimum.

EXCEPTIONS:
1. Special occupancy, special usage or code requirements where deadband controls are not
appropnate

2. (@uilding

))g Reserved ) -

3. Thermostats that require manual changeover between heating and cooling modes.

Section 20.  Section 1412.4 of the Energy Code is amended as follows:

1412.4 Setback and Shut-Off: 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 non-use 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
c. include an accessible manual override, or equivalent function (e.g. telephone
interface), that allows temporary operation of the system for up to two hours.

17
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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 manual off-hour controls.

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.

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. Stair shaft and elevator shaft smoke relief
openings shall be equipped with normally open (fails 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 servmg areas which require contmuous operation.
2. Combustion air intakes.
3. Gravity (non-motorized) dampers are acceptable in buildings less than 3 stories in height.

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 cfm/fi* of damper area at 1.0 in w.g,
b. Non-motorized dampers: 20 cfm/ft* of damper area at 1.0 in w.g..
except that for non-motorized dampers smaller than 24 inches in either dimension:
40 cf/ft’ of damper area at 1.0 in w.g.
Dampers used as a component of packaged HVAC equipment shall comply with the damper
leakage requirements, unless it is the lowest leakage available as a factory ontlon Drawings
shall indicate compliance with this section.

1412.4.2 Optimum Start Controls: Heating and cooling systems with design supply air
capacities exceeding 10,000 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.

Section 21.  Section 1412.6 of the Energy Code is amended as follows:

1412.6 Combustion Heating Equipment Controls: Combustion heating equipment with
a capacity over 225,000 Btu/h shall have modulat((ing))ed or staged combustion control.
Boilers shall have proportionately-modulated or staged combustion control to control both
the fuel and the air.

EXCEPTIONS:
1. Boilers under 1,000,000 Btw/h input capacity.
2. Radiant Heaters.

3. _Systems with multiple boilers which are sequentially-staged.
i8




O 00~ Vi Wi

e
(S % I

ot ek
N

N N e i
= O \D 00 ~3

N
o

BB DD D LWL L WL LW W W N NN
BN = OV ~-ITONWV BWN = O \OWCo IO W

B
h

John Hogan\BN

G:\NOBLEB\Energy Code - 2001\CB 113795 - amended3.doc
9/13/01

V#3

Boilers shall comply with the reset requirements in Section 1432.2.

Section 22.  Section 1412.8 of the Energy Code is amended as follows:

1412.8 Enclosed Parking Garage Ventilation: Garage ventilation fan systems with a total
capacity greater than 30,000 cfim shall include the equipment specified in (a) and (b) below.
Smaller systems shall include the equipment specified in either (a) or (b).((have-atleast-one
ofthe-following:))

a.  An automatic control that is capable of staging fans or modulating fan speed as
required to maintain carbon monoxide (CO) concentration below a level of 50 ppm
as stated in ASHRAE Standard 62. This ((eptien))provision only applies to garages
used predominantly by gasoline powered vehicles.

b.  An automatic control that is capable of shutting off fans or reducing fan speed during
periods when the garage is not in use. The system shall be equipped with at least one
of the following:

i. An automatic timeclock that can start and stop the system under different
schedules for seven different day-types per week, is capable of retaining
programming and time setting during loss of power for a period of at least 10
hours, and includes an accessible manual override that allows temporary
operation of the system for up to 2 hous.

ii. An occupant sensor.

See the Seattie Building Code for sizing requirements for parking earage ventilation. See
the Seattle Mechanical Code, Section 406.5, for other requirements for parking garage
ventilation.

Section 23.  Section 1413 of the Energy Code is amended as follows:

1413 Air and Water Economizers

Section 24.  Section 1413.2 of the Energy Code is amended as follows:

1413.2 Control: Air and water economizers shall be controlled by a control system
capable of determining if outside air can meet part or all of the building's cooling loads.

Section 25.  Section 1413.3 of the Energy Code is amended as follows:

1413.3 Integrated Operation((—Building Heating-Energy)): 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. Controls shall not preclude the
economizer operation when mechanical cooling is required simultaneously.

EXCEPTIONS:

19
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2. Water cooled chillers with waterside economizer.

mechani coling 8 ing-ice on-coelingcoi .))Ind1v1dual
dlrect expansion umts that have a rated coohng cavacrcv less than 65,000 Btu/h and use
nonintegrated economizer controls that preclude simultaneous operation of the economizer and
mechanical cooling.

Section 26.  The Energy Code is amended by adding a new Section 1413.4 to read as

follows:

1413.4 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).

EXCEPTIONS:

L.
2.

Where the heating is allowed by Section 1435,
Water source heat pump systems that comply with Section 1433, Exception 3.

Note that single-fan/dual-duct systems and multizone
isystems do not comply with this requirement. This is because
jeconomizer operation lowers the temperature of the air entering the
thot deck heating coil, increasing its energy use. In order to use this
itype of system, a water economizer must be used, or the system
imust meet one of the economizer exceptions and have neither type
lof economizer. (Another resolution is to use a dual-fan/dual-duct
Isystem where the hot deck fan supplies only return air or return air
iplus minimum ventilation air.)

This requirement will not affect three-deck multizone since
hey cannot work with an air economizer in any case (it would

ake the neutral deck a cold deck).

An exception to the heating impact is provided for
leconomizers 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-VAV 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 of Section 6.3.1.4 of
SHRAE/IESNA Standard 90.1-1999 in the Users Manual.

Section 27.  Section 1414.1 of the Energy Code is amended as follows:

1414.1 Sealing: Duct work which is designed to operate at pressures above 1/2 inch water
column static pressure shall be sealed ((in-accordanee-with-Standard RS-1-8-—Extentof
seakﬂg—reqm-reé—xs‘))as follows

-))(Reserved.)
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2. Static pressure: ((2))} inches to 3 inches; seal all transverse joints and longitudinal
seams._Spiral lock seams in round and flat oval ductwork do not require sealing,
however, other seams shall be sealed.

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

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. Ductwork 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.
L Note that longitudinal seams are joints oriented in the
irection 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
Inot limited to spin-ins, taps and other branch connections, access

Section 28.  Section 1416 of the Energy Code is amended as follows:

1416 Mechanical Systems Commissioning and Completion Requirements

1416.1 General. Commissioning is a systematic process of verification and documentation
that ensures that the selected building systems have been designed, installed, and function
properly, efficiently, and can be maintained in accordance with the contract documents in
order to satisfy the building owner’s design intent and operational requirements. Drawing
notes shall require commissioning and completion requirements in accordance with this
section. Drawing notes may refer to specifications for further requirements.

1416.1.1 Simple Mechanical Systems, For simple mechanical systems, as defined in
Section 1421, and for warehouses and semi-heated spaces, commissioning shall include, as a
minimum:

a. A Commissioning Plan,
b. System Testing and Balancing,

c. Controls Functional Performance Testing,
d. A Preliminary Commissioning Report,
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e.__Post Construction Documentation in the form of O&M and Record Drawing Review,
and

f. A Final Commissioning Report.

1416.1.2 All Other Mechanical Systems. For all other mechanical systems,
commissioning shall include, as a minimum:

A Commissioning Plan,

System Testing and Balancing,

Equipment Functional Performance Testing,
Controls Functional Performance Testing,
A Preliminary Commissioning Report,

Post Construction Documentation (all), and
A Final Commissioning Report.

o oo e e o |

1416.2 Commissioning Reguirements

1416.2.1 General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning requirements.

1416.2.2 Commissioning Plan. The Plan shall require tests mandated by this section be
performed and the results recorded. The Plan shall require preparation of preliminary and
final reports of test procedures and results as described herein. At a minimum, the Plan shall
identify the following for each test:

a. A detailed explanation of the original design intent.
b. Equipment and systems to be tested, including the extent of tests,

c. Functions to be tested (for example calibration, economizer control, etc.),

d. Conditions under which the test shall be performed (for example winter and summer
design conditions, full outside air, etc.), and

€. Measurable criteria for acceptable performance.

1416.2.3 Systems Balancing

1416.2.3.1 General. Construction documents shall require that all HVAC systems be
balanced in accordance with generally accepted engineering standards. Air and water flow
rates shall be measured and adjusted to deliver final flow rates within 10% of design rates,
except variable flow distribution systems need not be balanced upstream of the controlling
device (for example, VAV box or control valve). Construction documents shall require a
written balance report be provided to the owner. Drawing notes may refer to sp ec1ﬁcat1ons
for further systems balancing requirements.

1416.2.3.2 Air Systems Balancing. Air systems shall be balanced in a manner to first
minimize throttling losses then, for fans with system power of greater than 1 hp. fan speed
shall be adjusted to meet design flow conditions.

1416.2.3.3 Hydronic Systems Balancing: Hydronic systems shall be proportionately
balanced in a manner to first minimize throttling losses, then the pump impeller shall be
trimmed or pump speed shall be adjusted to meet design flow.conditions. Each hydronic
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system shall have either the ability to measure pressure across the pump, or test ports at each
side of each pump.

EXCEPTIONS:
1. Pumps with pump motors of 10 hp or less.

2. When throttling results in no greater than 5% of the nameplate horsepower draw above that
required if the impeller was trimmed.

1416.2.4 Functional Performance Testing

1416.2.4.1 General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning reguirements.

1416.2.4.2 Equipment/Systems Testing. Functional Performance Testing shall
demonstrate the correct installation and operation of each component, system, and system-
to-system intertie relationship in accordance with approved plans and specifications. This
demonstration is to prove the operation, function, and maintenance serviceability for each of
the Commissioned systems. Testing shall include all modes of operation, including:

All modes as described in the Sequence of Operation,
Redundant or automatic back-up mode,

Performance of alarms, and

Mode of operation upon a loss of power and restored power.

o ot e

1416.2.4.3 Controls Testing: HVAC control systems 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.

1416.2.5 Post Construction Commissioning

1416.2.5.1 General: Construction documents shall require post construction
commissioning be provided to the building owner prior to date of final acceptance. Drawing
notes may refer to specifications for further commissioning requirements. Post construction
commissioning shall include, as a minimum, review and approval of Operation and
Maintenance Materials, Record Drawings, and Systems Operational Training.

1416.2.5.2 Operation and Maintenance Materials: Thé O&M Materials shall be in
accordance with industry accepted standards and shall include, at a minimum, the following:

a. Submittal data stating equipment size and selected options for each piece of
equipment requiring maintenance.

b. 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.

c. Names and addresses of at least one service agency.

d. HVAC controls system maintenance and calibration information, including wiring
diagrams, schematics, and control sequence descriptions. Desired or field

23
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determined set points shall be permanently recorded on control drawings at control

devices, or, for digital control systems, in programming comments.
e. A complete written narrative of how each system and piece of equipment is intended
to operate including:
i. A detailed explanation of the original design intent.
ii. The basis of design (how the design was selected to meet the design intent).
iii. A detailed explanation of how new equipment is to interface with existing
equipment or systems (where applicable).
iv. Suggested control set points.
NOTE: Sequence of Operation is not acceptable as a narrative for this requirement.

1416.2.5.3 Record Drawings: Record drawings shall include, as a minimum, the location
and performance data on each piece of equipment, general configuration of duct and pipe
distribution system, including sizes, and the terminal air and water design flow rates of the
actual installation,

1416.2.5.4 Systems Operational Training: The training of the appropriate maintenance
staff for each equipment type and or system shall include, as a minimum, the following:

2. System/Equipment overview (what it is, what it does and which other systems and or
equipment does it interface with).

b. Review of the available O&M materials.

c. Review of the Record Drawings on the subject system/equipment.

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

1416.2.6 Commissioning Reports

1416.2.6.1 General. Drawing notes shall require commissioning in accordance with this

section, Drawing notes may refer to specifications for further commissioning reguirements.

1416.2.6.2 Preliminary Commissioning Report: A preliminary report of commissioning

test procedures and results shall be completed and provided to the Owner. The Preliminary
Commissioning Report shall identify;

a. 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.

b. Deferred tests which cannot be performed at the time of report preparation due to
climatic conditions.

c. Climatic conditions required for performance of the deferred tests, and the
anticipated date of each deferred test.

1416.2.6.3 Final Commissioning Report: A complete report of test procedures and results
shall be prepared and filed with the Owner. The Final Commissioning Report shall identify:

a._Results of all Functional Performance Tests.

b. Disposition of all deficiencies found during testing, including details of corrective
measures used or proposed.

c. All Functional Performance Test procedures used during the commissioning process
including measurable criteria for test acceptance, provided herein for repeatability.

24




— :
SO 0O~ NN WD

[\ PO D B DI B DD DD et ped bt e e e ek e et

B D B W W W W W

John Hogan\BN

G:\NOBLEB\Energy Code - 2001\CB 113795 - amended3.doc
9/13/01

V#3

EXCEPTION: Deferred tests which cannot be performed at the time of report preparatlon due to

climatic conditions.

1416.3 Acceptance Requirements

1416.3.1 General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning requirements.
Buildings or portions thereof, required by this Code to comply with this section, shall not be
issued the following certificates until such time that the building official determines that the
appropriate commissioning requirements dictated by this section have been completed and
provided.

1416.3.2 Acceptance: Buildings or portions thereof, required by this Code to complv with
this section, shall not be issued a final certificate of occupancy until such time that the
building official determines that the preliminary commissioning report required by this
section has been completed.




Nl BEN e IR I

John Hogan\BN _
G\NOBLEB\Energy Code - 2001\CB 113795 - amended3.doc
9/13/01

Vi#3




O oo~ b W

John Hogan\BN
G:\NOBLEB\Energy Code - 2001\CB 113795 - amended3.doc
9/13/01 .

Vi#3

Section 29.  Section 1421.1 of the Energy Code is amended as follows:

1421.1 System Sizing Limits: Installed space heating equipment output shall not exceed
((38))16 Btu/h per square foot of gross conditioned floor area and installed space cooling
equipment output shall not exceed ((30))25 Btu/h per square foot of gross conditioned floor
area.

EXCEPTIONS:

1. For equipment which provides both heating and cooling in one package unit, compliance need
only be demonstrated for either the space heating or space cooling system size.
2. Equipment sized in accordance with Section 1431.2,

Section 30.  Section 1423 of the Energy Code is amended as follows:

1423 Economizers: Economizers meeting the requirements of Section 1413 shall be
installed on single package unitary fan-cooling units having ((a-supply-eapacity-ofgreater
than1900efim-or-))a total cooling capacity greater than ((54;600))20,000 Btu/h, including
those serving computer server rooms, electronic equipment, radio equipment, telephone
switchgear. The total capacity of all units without economizers (i.e. these units with a total
cooling capacity of 20,000 Btu/h and less) shall not exceed 240,000 Btu/h per building, or
10% of its aggregate cooling (economizer) capacity, whichever is greater. That portion of
the equipment serving Group R occupancy is not included in determining the total capacity
of all units without economizers in a building.

Section 31.  Section 1431.2 of the Energy Code is amended as follows:
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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
((28))29 of Standard RS-27 listed in Chapter 17 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 ((356%))125% 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,
equipment shall have muitiple unloadings or no one unit shall have a capacity of more than
2/3 of the load.

EXCEPTIONS: 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. ( )

((39)) 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.

((4:)3. Multiple units of the same equipment type, such as multiple chillers and boilers, with
combined capacities exceeding the design load 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. A maximum sizing imit of 150% is allowed for fan systems which

a. _have both a capacity of 5,000 cfin or greater and which have a minimum outside air supply

of 70% or greater of the total air circulation, and

b.__have a heat recovery system complying with Section 1436 without using any of the
exceptions. ‘

Section 32.  Section 1432.2 of the Energy Code is amended 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 or by outside air temperature. Temperature shall be reset by at
least 25% of the design supply-air-to-room-air temperature difference.

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

1432.2.2 Hydronic Systems: Systems with a design capacity of ((666,000))300 000 Btwh

or greater supplying heated or mechanically refrigerated water ((to-comfort-conditioning
systems-))shall include controls which automatically reset supply water temperatures by

representative building loads (including return water temperature) or by outside air
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temperature. Temperature shall be reset by at least 25% of the design supply-to-return water
temperature differences.

EXCEPTIONS:
1. Hydronic systems that use variable flow devices complying with Section 1438 to reduce pumping
energy.

2. Steam boilers.

3. Systems that provide heating with 100°F or lower 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.

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
exceeding 10 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.

Section 33.  Section 1433 of the Energy Code is amended as follows:

1433 Economizers: Economizers meeting the requirements of Section 1413 shall be
installed on the following systems, including those serving computer server rooms,
electronic equipment, radio equipment, telephone switchgear:

a. Single package unitary fan-cooling units installed outdoors or in a mechanical room
adjacent to outdoors with a total cooling capacity greater than 20,000 Btu/h.
((8))Other single package unitary fan-cooling units with a supply capacity of greater
than 1,900 cfm or a total cooling capacity greater than 54,000 Btu/h.

b. Other individual fan-cooling units with ((a-supply-capaecity-of greaterthan2,800-cfm
or-))a total cooling capacity greater than ((84;600))65,000 Btu/h.

The total capacity of all units without economizers (i.e. these units complying with a

w )

or b above) shall not exceed 240,000 Btw/h per building, or 10% of its aggregate cooling 4; )

'
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(economizer) capacity, whichever is greater. That portion of the equipment serving Group R
occupancy is not included in determining the total capacity of all units without economizers
in a building.

EXCEPTIONS:

1. Systems with air or evaporatively cooled condensers and that either one of the following can be
demonstrated to the satisfaction of the enforcing agency:

a. Special outside air filtration and treatment, for the reduction and treatment of unusual
outdoor contaminants, makes an air economizer infeasible.

b. The use of outdoor air cooling affects the operation of other systems (such as humidification,
dehumidification and supermarket refrigeration systems) so as to increase the overail
building energy consumption.

2. Systems for which at least 75% of the annual energy used for mechanical cooling is provided
from s1tf:—recovery or site- solar energy source.

] AS-8XEe e pperature .)) A water gconomizer system,
whlch is canable of coohng sum)lv air thhout the operation of mechanical refrigeration

equipment. See Section 1413,3 for integration requirements. This exception shall not be used for

RS-29 analysis. Such a system shall be designed and capable to be controlled to provide the

following:

a. _Design economizer cooling capacity; The calculated system cooling load served by all
terminal equipment without airside economizer at 45°F db/40°F wb, with solar and internal
loads the same as those calculated for peak cooling load except for outside air temperature.

b. Design economizer fluid supply temperature: The design fluid supply temperature delivered
to the terminal cooling coils when in economizer operation at 45°F db/40°F wh,

¢. _Equipment which rejects heat to outdoors shall be sized to provide design economizer
cooling capacity and design economizer fluid supply temperature at an ambient temperature
of 40°F-wb. However, air cooled heat rejection equipment shall be sized to provide design
economizer cooling capacity and design economizer fluid supplv temperature at an ambient
temperature of 35°F db. This allowance for air-cooled equipment is applicable only to
existing buildings and limited to a maximum of 20 tons per building,

d. Terminal cooling coils shall be sized for design economizer cooling capacity at the design

economizer fluid supply temperature. However, hydronic heat pumps with terminal cooling
coils shall be sized to provide 45% of design economizer capacity at desien economizer fluid
supply temperature.

Section 34.  Section 1436 of the Energy Code is amended as follows:
1436 Heat Recovery

1436.1 Fan Systems: Fan systems which have both a capacity of 5,000 cfm or greater and
which have a minimum outside air supply of 70% or greater of the total air circulation shall
have a heat recovery system with at least 50% 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 contro! the heat recovery system to permit air
economizer operation as required by Section 1433. Heat recovery energy may be provided
from any site-recovered or site-solar source.

EXCEPTIONS:
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1. Laboratory systems equipped with both variable air volume supply and variable air volume or
two-speed exhaust fume hoods, provided that an instruction label is placed on the face of the
hood that matches Exhibit 14-1.

Exhibit 14~1
INSTRUCTIONS TO OPERATOR

To be in compliance with the Seattle Energy Code, this fume hood is designed to

operate as variable air volume (VAV) by adjusting the sash or controller.
Maintain sash in the minimum position during use and
close totally when the fume hoed is not in use.

2. Systems serving spaces heated to less than 60°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.

Section 35.  The Energy Code is amended by adding a new Section 1436.2 to read as
follows:

1436.2 Condensate Systems: On-site steam heating systems shall have condensate
recovery.

Section 36. The Energy Code is amended by adding a new Section 1436.3 to read as
follows:

1436.3 Heat Recovery for Service Water Heating: Condenser heat recovery systems shall
be installed for heating or preheating of service hot water provided all of the following are
true:
a. The facility operates 24 hours a day.
b. The total installed heat rejection capacity of the water-cooled systems exceeds
6,000,000 Btuwh of heat rejection.
c. The capacity of service water heating equipment exceeds 1,000,000 Btu/h.

The required heat recovery system shall have the capacity to provide the smaller of:
a. 60% of the peak heat rejection load at design conditions, or
b. preheat of the peak service hot water draw to 85°F.

EXCEPTIONS:

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

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

Section 37.  Section 1437 of the Energy Code is amended 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
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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 multi-speed motor.

2. Motors used as a component of the equipment meeting the minimum equipment efficiency
requirements of Section 1411 and Tables 14-1 and 14-2 provided that the motor input 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 shall
a. be electronically-commutated motors, or
b. have a minimum motor efficiency of 65% when rated in accordance with NEMA
Standard MG-1 at full load rating conditions.

EXCEPTION: Until June 30, 2002, systems where the cooling design air temperature from the
central fan is less than 48 F.

Section 38.  Section 1438 of the Energy Code is amended as follows:

1438 Variable Flow Systems and System Criteria: For fans and pumps greater than 10
horsepower, where the application involves variable flow, and water source heat pump loops
subject to the requirements of Section 1432.2.2, there shall be
((3=))a. variable speed drives or
((2))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.

At the time this Code was adopted, very few technologies
could be shown to meet the criteria in option 2.

Variable inlet vanes, throttling valves (dampers), scroll dampers or bypass circuits shall not
be allowed. ‘

Static pressure sensors used to control variable air volume fans shall be placed in a
position such that the controller set point is no greater than 1/3 the total design fan static
pressure.

For systems with direct digital control of individual zone boxes reporting to the
central control panel, there shall be static pressure reset controls and the static pressure set
point shall be reset based on the zone requiring the most pressure; i.e., the set point is reset
lower until one zone damper is nearly wide open.

Section 39.  Section 1440 of the Energy Code is amended as follows:

1440 Service Water Heating: Service water heating equipment shall comply with the
applicable efficiencies in Tables 14-1 A through 14-1M.
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Effective January 1, 2004, commercial clothes washers installed in Seattle shall have

a minimum modified energy factor (MEF) of 1.26. The MEF definition and test procedure
set forth at 10 C.F.R. Part 430 (Energy Conservation Program For Consumer Products), as
amended, is incorporated into this section by reference. Commercial clothes washers are
defined as all clothes washers

a. installed for use on fee basis, e.g. coin- or card-operated;

b. not covered by federal residential clothes washer efficiency standards; and

c. having a capacity of 20 Ibs. or less.

Section 40.  Section 1452 of the Energy Code is amended as follows:

1452 Pool Water Heaters: Pool water heaters using electric resistance heating as the
primary source of heat are prohibited for all pools._Heat pump pool heaters shall have a
minimum COP of 4.0 determined in accordance with ASHRAE Standard 146, Method of
Testing for Rating Pool Heaters. Other pool heating equipment shall comply with the
applicable efficiencies in Tables 14-1A through 14-1M,

Section 41.  The Energy Code is amended by adding a new Table 14-1A to read as
follows:

Table 14-1A
Electrlcally Operated Unitary Air Conditioners and Condensing Units -
Minimum Efficiency Requirements

Equipment Type Size Category Sub-Category or Minimum Test Procedure
Rating Condition Efficiency
Air Conditioners, < 65,000 Btwh Split System 10.0- SEER ARI 210/240
Air Cooled Single Package 9.7 SEER
265,000 Btu/h and Split System and 10.3 EER®
< 135,000 Btuw/h Single Package
2135,000 Btu/h and Split System and 9.7 EER® ARI 340/360
< 240,000 Btu/h Single Package
> 240,000 Bw/h and Split System and 9.5 EER®
<760,000 Btu/h Single Package 9.7 IPLV®
2760,000 Btu/h Split System and 9.2 EER®
Single Package 9.4 IPLV®
Air Conditioners, Water and < 65,000 Btu/h Split System and 12.1 EER ARI210/240
Evaporatively Cooled Single Package
2 65,000 Btwh and Split System and 11.5 EER®
< 135,000 Btw/h Single Package
>135,000 Btu/h and Split System and 11.0 BER® ARI 340/360
<240,000 Btu/h Single Package :
> 240,000 Btu/h Split System and 11.0 EER®
Single Package 10.3 IPLV®
Condensing Units, 2135,000 Btu/h 10.1 EER ARI 365
Air Cooled 11.2 IPLV
Condensing Units, 2135,000 Btu/h 13.1 EER
Water or Evaporatively Cooled C13.1IPLV
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® Reserved.

® [PLVs are only applicable to equipment with capacity modulation.
¢ Deduct 0.2 from the required EERs and IPLVs for units with a heating section other than electric resistance heat. No
deduction for equipment with no heat.

Section 42,
follows:

Table 14-1B
Electrically Operated Unitary and Applied Heat Pumps —

Minimum Efficiency Requirements

The Energy Code is amended by adding a new Table 14-1B to read as

34

Equipment Type Size Category Sub-Category or Rating Minimum Test Procedure
Condition Efficiency
Air Cooled, (Cooling Mode) < 65,000 Bww/h Spiit System 10.0 SEER ARI210/240
Single Package 9.7 SEER
265,000 Btu/h and Split System and 10.1 EER®
< 135,600 Btw/h Single Package
>135,000 Btw/h and Sptit System and 9.3 EER® ARI 340/360
<240,000 Btu/h Single Package
2240,000 Btu/h Split System and 9.0 EER®
Single Package 9.2 IPLV®
Water-Source < 17,000 Biu/h 86°F Entering Water 11.2 EER ARVISC-13256-1
{Cooling Mode)
> 17,000 Btw/h and 86°F Entering Water 12.0 EER ARVIS0-13256-1
<65,000 Biw/h
265,000 Bw/h and 86°F Entering Water 12.0EER |ARVISO-13256-1
< 135,000 Btw/h
Groundtivater-Source < 135,000 Btu/h 59°F Entering Water 16.2 EER ARVIS0O-13256-1
{Cooling Mode)
Ground Source < 135,000 Btwh 77°F Entering Water 13.4 EER ARVISC-13256-1
(Cooling Mode) k
Air Cooled < 65,000 Btu/h? Split System 6.8 HSPF ARI210/240
(Heating Made) {Cooling Capacity) Single Package 6.6 HSPF
265,000 Btw/h and 47°F db/43°F wh 32 COP
< 135,000 Btu/h Qutdoor Air
{Cooling Capacity) 17°F db/15°F wh 22C0P
Outdoor Air
>135,000 Btw/h A7°F db/43°F wh 3,1 Cop ARI340/360
(Cooling Capacity} Qutdoor Air
17°F db/15°F wh zocor
Qutdoor Air
Water-Source < 135,000 Btu/h 68°F Entering Water 4.2 COP ARVIS0-13256-1
(Heating Mode) (Cooling Capacity)
Groundwater-Source < 135,000 Btuw/h 50°F Entering Water 3.6 COP ARI/ISO-13256-1
(Heating Mode) (Cooling Capacity)
Ground Source < 135,000 Btw/h 32°F Entering Water 3.1 COP ARVISO-13256-1
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? Reserved.

® IPLVs and Part load rating conditions are only applicable to equipment with capacity modulation.

¢ Deduct 0.2 from the required EERs and IPLV's for units with a heating section other than electric resistance heat. No
deduction for equipment with no heat.

Section 43.  The Energy Code is amended by adding a new Table 14-1C to read as
follows:

Table 14-1C
Water Chilling Packages, Minimum Efficiency Requirements
Equipment Type Size Category Sub-Category or Minirum Test Procedure
Rating Condition Efficiency
Air Cooled, With Condenser, All Capacities 2.80 COP ARI 550/590
Electricaily Operated 3.05 IPLV
Air Cooled, All Capacities 3.10 COP
Without Condenser, 345 IPLV
Electrically Operated
{[Water Cooled, Electrically Operated < 4 tons 4.20 COP ARI 550/590
5.05 PLV
> 40 tons and 4.45COP
< 150 Tons 5.25 PLV
2150 Tons and 5.55 COP*
< 300 Tons 590 IPLV
2300 Tons 6.10 COP*
6.40 IPLV
Air Cooled Absorption All Capacities 0.60 COP
Single Effect
Water Cooled Absorption All Capacities 0.70 COP
Single Effect
Absorption Double Effect, All Capacities 1.00 COP ARI 560
Indirect-Fired 1.05 IPLV
Absorption Double Effect, All Capacities 1.00 COP
Direct-Fired 1.00 IPLV
* Reserved.
® The chiller equipment requirements do not apply for chiilers used in low temperature applications where the design
teaving fluid temperature is Iess than or equal to 40°F.
¢ COP requirements do not apply to other than centrifugal equipment.

Section 44.  The Energy Code is amended by adding a new Table 14-1D to read 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

Equipment Type _ |Size Category (Input)} Sub-Category or Rating Minimum Test Procedure
Condition Efficiency
PTAC (Cooling Mode) All Capacities 95°F db Outdoor Ajr 12.5-(0.213x | ARI310/380
New Construction Cap/1000)° EER
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PTAC (Cooling Mode) Replacements® All Capacities 95°F db Outdoor Air 10.9-(0.213x
Cap/1000)® EER
PTHP (Cooling Mode) All Capacities 95°F db Outdoor Air 12.3-(0.213x
New Construction Cap/1000)° EER
PTHP (Cooling Maode) All Capacities 95°F db Outdoor Air 108-(0.213x
Replacements® Cap/1000)° EER
PTHP (Heating Mode} All Capacities 3.2-(0.026 x
New Construction : Cap/1000)° COP
PTHP (Heating Mode} All Capacities 2.9-(0.026 x
Replacements® Cap/1000)° COP
Room Air Conditioners, < 6,000 Btu/h 9.7 EER ANSVAHAM
with Louvered Sides 26,000 Btwh and 9.7 EER RAC-1
< 8,000 Btu/h
= 8,000 Btw/h and 9.8 EER
< 14,000 Baw/h
214,000 Btw/h and 9.7 EER
< 20,000 Btw/h
220,000 Btw/'h 8.5 EER
Room Air Conditioners, <'8,000 Btu/h 9.0 EER
without Louvered Sides 28,000 Btu/h and 8.5 EER
< 20,000 Bw/h
>20,000 Btw/h 8.5 EER
Room Air Conditioner Heat Pumps < 20,000 Bu/h 9.0 EER
with Louvered Sides > 20,000 Btu/h 8.5 EER
Room Air Conditioner Heat Purmps < 14,000 Btu/h 8.5 EER
without Louvered Sides > 14,000 Btu/h 8.0 EER
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 ¢apacity of the prodact in Biu/h. i 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 Btw/h in the caiculation.
¢ Replacement units must be factory labeled as follows: "MANUFACTURED FOR REPLACEMENT APPLICATIONS
ONLY; NOT TO BE INSTALLED IN NEW CONSTRUCTION PROJECTS.” Replacement efficiencies apply only to
units with existing sleeves less thae 16-in. high and less than 42-in. wide.

Section 45.  The Energy Code is amended by adding a new Table 14-1E to read as
follows:

Table 14-1E
Warm Air Furnaces and Combination Warm Air Furnaces/Air-Conditioning Units,
Warm Air Duct Furnaces and Unit Heaters, Minimum Efficiency Requirements

Equipment Type Size Category  {Sub-Category or Rating| Minimum Efficiency Test Procedure
(Input) Condition
Warm Air Fumnace, < 225,000 Btwh 78% AFUE DOE 10 CFR
Gas-Fired (66 kW) or Part 430 or
80% Baermal® ANSI 722147
>225,000 Btw/h Maximum Capacity® 80% Ecombustion’ ANSI 72147
(66 kW)
Warm Air Furnace, < 225,000 Btu/h 78% AFUE DOE 10 CFR
Oii-Fired (66 kW) or Part 430 or
80% Eermat® UL 727
>225,000 Btu/k Maximum Capacity" 81% Egpama® UL 727
(66 kW)
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Warm Air
Duct Furnaces,
Gas-Fired

All Capacities

Maximum Capacity

80% :t“:t‘,(;xmms:ione

ANSI Z83.9

Warm Air
Unit Heaters,
Gas-Fired

All Capacities

Maximum Capacity”

80% Er,nmtmstione

ANSI Z83.8

Warm Air
Unit Heaters,
Qil-Fired

All Capacities

Maximum Capacity”

80% Ecmnbustione

UL 731

* Reserved.

® Minimum and maximum ratings as provided for and allowed by the unit's controls.
¢ Combination units not covered by NAECA (3-phase power or cooling capacity greater than or equal to 65,000 Btu/h
{19 k¥WT]) may comply with either rating.
4 B = Thermal efficiency. See test procedure for detailed discussion:
¢ E. = Combustion efficiency (100% less flue losses). See test procedure for detailed discussion.

f E. = Combustion efficiency. Units must also include an ID, have jacket losses not exceeding 0.75% of the input
rating, and have either power venting or a flue damper: A vent damper is an acceptable alternative to a fiue damper for
those furnaces where combustion air is drawn from the conditioned space.
£ E,= Thermal efficiency. Units must also:include an IID, have jacket losses not exceeding 0.75% of the input rating,
and have either power venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those
furnaces where combustion air is drawn from the conditioned space.

Section 46.  The Energy Code is amended by adding a new Table 14-1F to read as
follows:
Table 14-1F
Boilers, Gas- and Oil-Fired, Minimum Efficiency Requirements
Size Category Sub-Category or Rating Minimum Test Procedure
Equipment Type’ Condition Efficiency
Boilers, Gas-Fired < 300,000 Btuw'h Hot Water 80% AFUE DOE 16 CFR
Part 430
Steam 75% AFUE
>300,000 Bwh and <| Maximum Capacity” 75% Erpermat
2,500,000 Btu/h H.1 Htg Boiler Std
> 2,500,000 Bu/hf Hot Water 80% Eeombustion
> 2,500,000 Bawh' Steam 80% Beombustion
Boilers, Oil-Fired < 300,000 Btu/h 80% AFUE DOE 10 CFR
Part 430
>300,000 Bwhand <|  Maximum Capacity® 78% Eermat
2,560,000 Btw/h H.L Htg Boiler Std
> 2,500,000 Biw/hf Hot Water 83% Eoombustion
> 2,560,000 Biu/h' Steam 82% Ecambustion
Oil-Fired (Residual) | 2300,000 Btwhand | Maximum Capacity® 78% Egerma v
£2,500,000 Btu/h H.1. Htg Boiler Std
> 2,500,000 Btu/h’ Hot Water 83% E,
> 2,500,000 Btu/h' Steam 83% Ecombustion
? Reserved.

® Minimum and maximum ratings as provided for and allowed by the unit's controls.
¢ E. = Combustion efficiency (100% less flue losses). See reference document for detailed information,
¢ E,= Thermal efficiency. See reference document for detailed information.
© Alternate test procedures used at the manufacturer's option are ASME PTC-4.1 for units over 5,000,000 Btw/h input, or
ANSI Z21.13 for units greater than or equal to 300,000 Btu/h and less than or equal to 2,500,000 Btu/h iniput.

f These requirements apply to boilers with rated input of 8,000,000 Btw/h or less that are not packaged boilers, and to all
il packaged boilers. Minimum efficiency requirements for boilers cover all capacities of packaged boilers.
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Section 47. The Energy Code is amended by adding a new Table 14-1G to read as
follows:
Table 14-1G Reserved
Section 48.  The Energy Code is amended by adding a new Table 14-1H to read as
follows:
Table 14-1H Reserved
Section 49.  The Energy Code is amended by adding a new Table 14-11 to read as
follows:
Table 14-11 Reserved
Section 50. The Energy Code is amended by adding a new Table 14-1J to read as
follows:
Table 14-1J Reserved
Section 51. The Energy Code is amended by adding a new Table 14-1K to read as
follows:
Table 14-1K
IPLV/NPLYV for Water Cooled Chillers < 150 Tons
Water Cooled Chillers < 156 Tons
IPLV =525
Condenser Flow Rate
2gpm/ton’® | 2.5 gpmvton | 3 gpm/ion 4 gprv/ton 5 gpm/ton 6 gpm/ton
Leaving Entering LIFT?
Chilled Water | Condenser (°F)
Temperature Water Required IPLV/NPLV
°F) Temperature
CF)
46 75 29 534 6.10 6.30 6.61 6.84
45 75 30 575 6.00 6.19 6.47 6.68
44 75 31 567 591 6.08 634 6.53
43 75 32 5.59 5.82 599 623 639
42 75 33 551 574 5.90 6.12 627
41 75 34 543 566 581 6.02 6.16
46 80 34 543 5.66 581 6.02 6.16
0 75 35 535 558 573 593 606
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45 80 35 5.35 5.58 5.73 5.93 6.06 6.15
44 80 36 5.26 5.50 5.65 5.84 5.96 6.06
43 80 37 5.16 5.42 5.57 5.76 5.87 5.96
42 80 38 5.06 5.33 5.49 5.67 5.79 5.87
41 80 39 4.95 524 541 5.60 5.7% - 578
46 85 39 4.95 524 5.41 5.60 5.71 5.78
40 80 40 4.83 5.14 532 5.52 5.63 570
45 85 40 4.83 5.14 532 552 5.63 5.70
44 85 41 4.69 5.04 5,25 543 5.55 5.62
43 85 42 455 4.93 5.13 5.35 547 5.54
42 85 43 438 4.80 5.03 5.26 5.38 5.46
41 85 44 4.21 4.67 4.91 517 5.30 5.38
40 85 45 4.0t 4.52 4.79 5.06 520 5.29

Condenser DT 14.04 11.23 9.36 7.02 5.62 4.68

* LIFT = Entering Condenser Water Temperature — Leaving Chilied Water Temperature

" Condenser DT = Leaving Condenser Water Temperature (F) - Entering Condenser Water Temperature (F)

© All values shown are NPLV except at conditions of 3-gpmv/ton and 41 F LIFT which is IPLV.

Ky = 6.1507 -0.30244(X) + 0.0062692(X)* - 0.000045595(X)*
where X = Condenser DT + LIFT
COPyg= Kag * COPgq
4 Retrofit applications only.

Section 52.  The Energy Code is amended by adding a new Table 14-1L to read as
follows:

Table 14-1L
IPLV/NPLYV for Water Cooled Chillers
>150 Tons, <300 Tons
Water Cooled Chillers > 150 Tons, < 300 Tons
IPL Ve = 5.90
Condenser Flow Rate
2 gpmiton® | 2.5 gpmiton | 3 gpm/ton 4 gpm/ton 5 gpm/ton E 6 gpmv/ton
Leaving Entering LIFT?
Chilled Water { Condenser (°F) i
Temperature Water - Required IPLV/NPLV
(°F) Temperature
(3]

46 75 29 6.58 6.87 7.11 746 7.7
45 75 3¢ 649 6.76 6.98 7.30 7.53
44 75 31 6.40 6.66 6.86 7.15 7.36
43 75 32 6.31 6.56 6.75 7.02 721
42 75 33 6.22 647 6.65 6.90 7.07
41 75 34 6.13 6.38 6.55 6.79 6.95
46 80 34 6.13 6.38 6.55 6.7 6.95
40 75 35 6.03 6.29 6.46 6.68 6.83
45 80 35 6.03 6.29 6.46 6.68 6.83
44 80 36 593 6.20 6.37 6.58 6.72
43 80 37 5.82 6.11 6.28 649 6.62
42 80 38 51N 6.01 6.19 6.40 6.53
41 80 39 5.58 591 6.10 6.31 6.44
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46 85 39 5.58 591 6.10 6.31 6.44 6.52
40 80 40 J3.44 5.80 6.00 6.22 6.35 6.43
45 85 40 5.44° 5.80 6.00 6.22 6.35 6.43
44 85 41 5.29 5.68 5.90° 6.13 6.26 6.34
43 85 42 513 5.55 5.79 6.03 6.16 6.25
42 85 43 4.94 541 5.67 5.93 6.07 6.16
41 85 44 4.74 526 5.54 5.82 5.97 6.07
40 85 45 4.52 5.09 540 5.71 5.87 597

Condenser DT 14.64 11.23 9.36 7.02 5.62 4.68

* LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature
" Condenser DT = Leaving Condenser Water Temperature (F) — Entering Condenser Water Temperature (F)
©All values shown are NPLV except at conditions of 3 gpmvton and 41 F LIFT which is IPLV.

K= 6.1507 - 0.30244(X) +0.0062692(X)” - 0.000045595(X)°

where X = Condenser DT + LIFT

COP o= Kagi * COPgy

4 Retrofit applications only.

Section 53.  The Energy Code is amended by adding a new Table 14-1M to read as
follows:

Table 14-1M
IPLV/NPLYV for Water Cooled Chillers > 300 Tons

Water Cooled Chillers > 300 Tons

PLV 4= 6.40
Condenser Flow Rate
2 gonvton® | 2.5 gpm/ton | 3 gpmy'ton 4 gpmy/ton 5 gpmy/ton 6 gpm/ton
Leaving Entering LIFT*
Chilled Water { Condenser °F) .
Temperature Water Required IPLV/NPLV
(°F) Temperature
CE)

46 75 29 7.15 7.47 772 8.10 8.37
45 75 30 7.05 135 7.58 7.93 8.18
44 75 31 6.95 7.23 7.45 7.77 8.00
43 75 32 6.85 7.13 733 7.63 7.83
42 75 33 6.75 7.03 7.22 749 7.68
41 75 34 6.65 6.93 7.12 737 7.55
46 80 34 6.65 6.93 7.12 7.37 7.55
40 75 35 6.55 6.83 701 7.26 7.42
45 80 35 : 6.55 6.83 7.01 7.26 742
44 80 36 6.44 6.73 6.92 715 7.30
43 80 . 37 6.32 6.63 6.82 7.05 7.19
42 80 38 6.20 6.53 6.72 6.95 7.09
41 80 39 6.06 6.42 6.62 6.85 6.99
46 85 39 6.06 642 6.62 6.85 6.99
40 80 40 591 6.30 6.52 6.76 6.89
45 85 40 591 6.30 6.52 6.76 6.89
44 85 41 5.5 6.17 6.40° 6.66 6.79
43 85 42 5.57 6.03 6.28 6.55 6.70
42 85 43 5.37 5.88 6.16 6.44 6.59
41 85 44 5.15 5.7t 6.01 6.33 6.49

40




O 00 ~3J O\ WU B W2

John Hogan\BN

G:\NOBLEB\Energy Code - 2001\CB 113795 - amended3.doc

9/13/01
V#3

40 l 85 I 45 491 5.53 5.86 6.20 6.37 6.48
Condenser DT® 14.04 11.23 9.36 7.02 5.62 4.68

* LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature

® Condenser DT = Leaving Condenser Water Temperature (F) — Entering Condenser Water Temperature (F)
° All values shown are NPLV except at conditions of 3 gpmy/ton and 41 F LIFT which is IPLV.

Kaugi = 6.1507 - 0.30244(X) + 6.0062692(X)° - 0.000045595(X)°
where X = Condenser DT + LIFT
COP.g= Kag * COPyy

¢ Retrofit applications only.

Section 54. Table 14-1 of the Energy Code is repealed.
Section 55.  Table 14-2 of the Energy Code is repealed.
Section 56.  Table 14-3 of the Energy Code is repealed.

Section 57.  The title of Chapter 15 of the Energy Code is amended as follows:

CHAPTER 15 LIGHTING,((-AND)) MOTORS, AND TRANSFORMERS

Section 58.  Section 1501 of the Energy Code is amended as follows:

1501 Scope: Interior and exterior lighting,((-and)) electric motors, and transformers shall

comply with the requirements of this chapter.

Section 59.  Section 1510 of the Energy Code is amended as follows:

Section 1510 General Requirements: Lighting and motors shall comply with Sections
1511 through 1513. 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.

Transformers shall comply with Section 1540.

41
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Figure 15A
Lighting,((-and)) Motor, and Transformer Compliance Options
Froeipive | Uik Fover [ Syt
Number Subject Option Option Opti):)n
1510  {General Requirements X X X
1511 [Electric Motors X X X
1512 i{Exempt Lighting X X X
1513 ighting Controls X X X
1520 Erescripﬁve Lighting Option X
1521 rescriptive Interior Lighting Requirements X
1522 rescriptive Exterior Lighting Requirements Sec. 1532
1530 Lighting Power Allowance Option X
1531  jInterior Lighting Power Allowance X
1532 iExterior Lighting Power Allowance X
1540 Transformers X X X
RS-29 iSystems Analysis X

00 ~3 O i

Section 60.

1512 Exempt Lighting: The use of these exemptions is at the applicant’s option.

Section 1512 of the Energy Code is amended as follows:

1512.1 Exempt Spaces: The following rooms, spaces and areas, are exempt from the
lighting power requirements in Sections 1520 and 1530 but shall comply with all other

requirements of this chapter.

1. ((A&eas%&whieh&ﬂedieakﬁdeﬁ%al—msks—a%ﬁaeﬁemeé))Resewed.

2. High risk security areas or any area identified by building officials as requiring

additional lighting.

3. Spaces designed for primary use by the visually impaired((;)) or hard of hearing (lip-

reading)((-er-by-sentor-citizens)).

Outdoor athletlc facﬂltzes

(e

00N v

((Food-preparation-areas:))Reserved.

Outdoor manufacturing, greenhouses and processing areas.
Electrical/mechanical equipment rooms.

: rasenms:) )Reserved.
The sanctuary portion of a house of worshlp, deﬁned as the space or room where the

worship service takes place. Classrooms, meeting rooms, offices and multipurpose

rooms that are part of the same facility are not exempt.

1512.2 Exempt Lighting Equipment: The following lighting equipment and tasks are
exempt from the lighting requirements of Section 1520 and need not be included when
calculating the installed lighting power under Section 1530 but shall comply with all other
requirements of this chapter. All other lighting in areas that are not exempted by Section

requirements of this chapter.

1. Special lighting needs for research.
2. Emergency lighting that is automatically OFF during normal building operation

1512.2, where exempt tasks and equipment are used, shall comply with all of the
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3.

4.
3.

Lighting integral to signs((;-and-permanen

and-pathways)).

Lighting that is part of machines, equipment or furniture.

Lighting that is used solely for indoor plant growth during the hours of 10:00 p.m. to
6:00 a.m._However, such lighting shall not be exempt unless it is in addition to
general area lighting, is located in a separate fixture, and is controlled by an
independent control device.

Lighting for theatrical productions, television broadcasting (including sports
facilities), ((audio-visual-presentations-))and special effects lighting for stage areas
and dance floors in entertainment facilities. However, such lighting shall not be
exempt unless it is in addition to general area lighting, is located in a separate fixture,
and is controlled by an independent control device,

Lighting in galleries, museums and in main building entry lobbxes for ((aft—))exmblts
inspection, and restoration((

show-ease-lighting)). However, such lighting shall not be exempt unless it is in

addition to general area lighting, is located in a separate fixture, and is controlled by

an independent control device.
Exterior lighting for public monuments.
Lighting specifically designed for use only during medical or dental procedures and

10.

lighting integral to medical equipment. However, such lighting shall not be exempt
uniess it is in addition to general area lighting, designed specifically for medical
lighting, and is controlled by an independent control device.

Lighting integral to or specifically for food warming and food preparation

11.

equipment. However, such lighting shall not be exempt unless it is in addition to
general area lighting, is located in a separate fixture, and is controlled by an
independent control device.

Audio-visual and video-conferencing lighting in rooms with permanently installed

audio-visual equipment or video-conferencing equipment which has multi-level or
dimming controls.

Section 61.  Section 1513.1 of the Energy Code is amended 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. Lighting controls for spaces which must be used as a whole.

2. Automatic controls, when provided in addition to manual controls, need not be accessible to the
users and may be centralized in a remote location.

3. Controls requiring trained operators.

4. Controls for safety hazards and security.

Section 62. Section 1513.3 of the Energy Code is amended as follows:
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1513.3 Daylight Zone Control: All daylighted zones, as defined in Chapter 2 (see
Exhibits 1513.3a and 1513.3b), both under overhead glazing and adjacent to vertical
glazing, shall be provided with ((individual-contrels;or-daylight-or-eccupant-sensing )
a. _automatic controls((s)) which control the lights independent of general area lighting,
and
b. i. multi-level switching and with daylight-sensing automatic controls, which are
capable of reducing the light level automatically and turning the lights off, or
11, _dimming ballasts and with daylight-sensing automatic controls, which are
capable of dimming the lights continuously and turning the lights off.
Contiguous daylight zones adjacent to vertical glazing are allowed to be controlled
by a single controlling device provided that they do not include zones facing more than two
adjacent cardinal orientations (i.e. north, east, south, west). Daylight zones under overhead
glazing more than 15 feet from the perimeter shall be controlled separately from daylight
zones adjacent to vertical glazing.

EXCEPTIONS:

1. Daylight spaces enclosed by walls or ceiling height partitions and containing 2 or fewer lighting
fixtures are not required to have a separate switch for general area lighting.

2. _HID lamps with automatic controls that are capable of reducing the light level by at least 50% in

lieu of continuous dimming controls.
3. HID lamps 150 watts or less are exempt from the dimming requirements.

H = Floor to
ceiling height
- TR
Daylighted H
. Area H
Daylight area PPN S ¥
" beneath conventional ‘—
height E skylight
partition
Outlme of A H
skylight above
Da Eighied area _Y
Daylighted
area includes
floor of atrium
and the top
floor next to
the atrium

Exhibit 1513.3a
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Daylighted
area .cut short
by full height
partition

Daylighted Area

| ™~ Daylighted
area exiends
2 ft (610 mm} or to
nearest wall

Exhibit 1513.3b

Section 63.  Section 1513.5 of the Energy Code is amended as follows:

1513.5 Automatic Shut-eff Controls, Exterior: Exterior lighting, including signs, ((net

nienaad o) a¥a On 11O a = a¥s b e a¥ata

- - vaw v o oty - @, atto T - oy

shall be capable of being automatically switched off during daylight hours by either a
combination of timer and photocell, or a timer with astronomic control. 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.

EXCEPTION: Neon lighting in signs.

Section 64. Section 1513.6 of the Energy Code is amended as follows:

1513.6 Automatic Shut-Off Controls, Interior: ((Offiee-b))Buildings greater than 5,000
ft* and all school classrooms shall be equipped with separate automatic controls to shut off
the lighting during unoccupied hours. Within these buildings, all office areas less than 300
fi* enclosed by walls or ceiling-height partitions, and all meeting and conference rooms, and
all school classrooms, shall be equipped with occupancy sensors that comply with Section
1513.6.1. For other spaces, ((A))automatic controls may be an occupancy sensor, time _
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switch or other device capable of automatically shutting off hghtmg that complies with
Section 1513.6.1 or 1513.6.2.

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.

Emergency lighting systems.

Switching for industrial or manufacturing process facilities as may be required for production.
Hospitals and laboratory spaces.

.- _Areas in which medical or dental tasks are performed are exempted from the occupancy sensor
requirement.

R N

%]

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 shalt have a wall-mounted, manual switch
capable of turning off lights when the space is occupied.

1513.6.2 Automatic Time Switches: Automatic time switchés 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:
a. isreadily accessible;
b. islocated 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,
c. is manually operated;
d. allows the lighting to remain on for no more than 2 hours when an over-ride is
mitiated; and
€. controls an area not exceeding 5,000 ft* or 5% of the building footprint for footprints
over 100,000 ft*, whichever is greater.

Section 65.  Section 1521 of the Energy Code is amended as follows:

1521 Prescriptive Interior nghtmg Requlrements 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 of the following criteria:

a. one- or two-lamp (but not three- or more lamp);

b. ((nen-lensed;Huerescent-fixtures))luminaires have a reflector or louver assembly to
direct the light (bare lamp strip or industrial fixtures do not comply with this
section);

c. fitted with type T-1, T-2, T-4, T-5, ((3-65-))T-8 or compact fluorescent lamps from 5
to ((59))60 watts (but not T-10, or T-12 lamps); and

d. hard-wired fluorescent electronic dimming ballasts with photocell or programmable
dimming control for all lamps in all zones (non-dimming electronic ballasts and
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electronic ballasts that screw into medium base sockets do not comply with this
section).

Track lighting is not allowed under this path.

EXCEPTIONS:
1. Up toatotal of 5% of installed lighting fixtures ((need-not-be-ballasted-and-))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. Exit lights are not included in the count of fixtures provided that they do not exceed 5 Watts per
fixture and are light emitting diode {LED) type or T-1 fluorescent type only. (See the Uniform
Fire Code for face illumination footcandle requirements and other requirements.)

4. LED lights other than exit lights addressed by exception 3.

5. _ Metal halide lighting which complies with all three of the following criteria:
1. luminaires or lamps which have a reflector or louver assembly to direct the light:
i, _fixtures are fitted with ceramic metal halide lamps not exceeding 150 watts; and

iil._electronic ballasts. ’

Section 66.  Section 1530 of the Energy Code is amended as follows:

1530 Lighting Power Allowance Option. The installed lighting wattage shall not exceed
the lighting power allowance. Lighting wattage includes lamp and ballast wattage. Wattage
for fluorescent lamps and ballasts shall be tested per ANSI Standard C82.2-1984.

The wattage used for any unballasted fixture shall be the maximum UL listed
wattage for that fixture regardless of the lamp installed. The wattage used for track lighting
shall be:

a. for line voltage track, ((58))70 watts per lineal foot of track or actual luminaire
wattage, whichever is greater.

b. for low voltage track (i.e. with remote transformer) (less than 30 volts), ((25-watts
per-lineal-foet-oftrack-er-))the VA rating of the transformer((;--vhicheveris-greater)).

No credit towards compliance with the lighting power allowances shall be given for
the use of any controls, automatic or otherwise.

Exit lights that are 5 watts or less per fixture shall not be included in the lighting
power allowance calculations. Other exit lights shall be included in the lighting power
allowance calculations.

Section 67.  Section 1532 of the Energy Code is amended as follows:

1532 Exterior Lighting Power Allowance: The exterior lighting power allowance shall be
((the-sum-of-the-caleulated-allowances-))calculated separately for (1) covered parking, and
(2) outdoor parking, outdoor areas and building exteriors. The lighting in these two areas
shail not be traded. The lighting allowance for covered parking, open parking and outdoor
areas shall be 0.20 W/fi>. The lighting allowance for building exteriors shall be calculated
either by multiplying the building fagade area by 0.25 W/ft* or multiplying the building
perimeter in feet by 7.5 watts per lineal foot.

EXCEPTIONS:

1. Group U occupancy-accessory to Group R-3 occupancy.
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2. For covered parking, 0.30 W/ft* may be used for the lighting provided that the ceilings and walls
are painted or stained with a reflectance value of 0.70 or higher.

3. _The top level of a parking garage is allowed to be included with the covered parking garage
category.

Section 68. The Energy Code is amended by adding a new Section 1540 to read as
follows:

fam—y
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1540 Transformers: Internal building transformers that are single-phase and three-phase
dry-type and liquid-filled distribution transformers with a primary voltage of 34.5 kV and
below and a secondary voltage of 600 Volts and below shall have a minimum efficiency that

complies with NEMA TP-1-1996.

Section 69.  Table 15-1 of the Energy Code is amended as follows:
Table 15-1 Unit Lighting Power Allowance (LPA)

Use' LPA* (Witth)
Painting, welding, carpentry, machine shops 2.30
Barber shops, beauty shops 2.00
Hotel banquet/conference/exhibition hall** 2.00
Laboratories {see also office and other appropriate categories) ((2-66))1.80
Aircraft repair hangars 1.50
Cafeterias, fast food establishments® 1.50
Factories, workshops, handling areas 1.50
Gas stations, auto repair shops® 1.50
Institutions 1.50
Libraries® 1.50
Nursing homes and hotel/motel guest rooms 1.50
Retail", retail banking 1.50
‘Wholesale stores (pallet rack shelving) 1.50
Mall concourses 1.40
School buildings (Group E occupancy only, school {(335)1.20
classrooms, day care centers
Laundries ((3:30))1.20
Medical office, clinics'? 1.20
Office buildings, office/administrative areas in facilities of ((3-20))1.00
other use types (including but not limited to schools, hospitals,
institutions, museums, banks, churches)>™*!
Police and fire stations® ((3-20))1.00
Atria (atriums) 1.00
Assembly spaces’, auditoriums, gymnasia®, theaters 1.00
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Group R-1 common areas 1.00
Process plants 1.00
Restaurants/bars® 1.00
Locker and/or shower facilities 0.80
Warehouses®, storage areas 0.50
Ai;craft storage hangars 0.40
Parking garages See Section

1532
Plans Submitted for Common Areas Only’
Main floor building lobbies® (except mall concourses) 1.20
Common areas, corridors, toilet facilitics and washrooms, 0.80
elevator lobbies
Footnotes for Table 15-1
1. Incases in which a general use and a specific use are listed, the specific use shall apply. In cases in which

10.

a use is not mentioned specifically, the Unit Power Ailowance 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.

The watts pér square foot may be increased, by 2% per foot of ceiling height above 20 feet, unless
specifically directed otherwise by subsequent footnotes.

The watts per square foot of room may be increased by 2% per foot of ceiling height above 12 feet.

For all other spaces, such as seating and common areas, use the Unit Lighting Power Allowance for
assembly.

The watts per square foot of room may be increased by 2% per foot of ceiling height above 9 feet.

Includes pump area under canopy.

For conference rooms and offices less than 150 square feet with full-height partitions, a Unit Lighting

Power Allowance of 1.2 W/ft* may be used.

For the fire engine room, the Unit Lighting Power Allowance is 1,00 W/,

For indoor sport tournament courts with adjacent spectator seating, the Unit Lighting Power Allowance for
the court area is 2.60 W/ft’.

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 hghtmg for ftee-standmg dtsplay where the hghtmg moves with the display((-and building showease

e)) are exempt.

An additional 1.5 W/fi* of merchandise display laminaires are exempt provided that they comply with all

three 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).

c. fitted with LED, tungsten halogen, fluorescent, or high intensity discharge lamps.

This additional lighting power is allowed only if the lighting is actually installed.
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11. Provided that a floor plan, indicating rack location and height, is submitted, the square footage for a
warehouse may be defined, for computing the interior Unit Lighting Power Allowance, as the floor area
not covered by racks plus the vertical face area (access side only) of the racks. The height allowance
defined in footnote 2 applies only to the floor area not covered by racks.

12. Medical and clinical offices include those facilities which, although not providing overnight patient care,
do provide medical, dental, or psychological examination and treatment. These spaces include, but are not

limited to, laboratories and treatment centers.

Section 70.  Reference Standard 29 (RS-29) of the 2000 Washington State Energy
Code is amended by adding a new Section 3.6.5 to read as follows:

3.6.5: There shall be no credit in the proposed design for control of parking garage
ventilation.

Section 71.  The provisions of this ordinance are declared to be separate and
severable. The invalidity of any clause, sentence, paragraph, subdivision, section or portion
of this ordinance, or the invalidity of the application thereof to any person, owner, or
circumstance shall not affect the validity of the remainder of this ordinance, or the validity
of its application to other persons, owners, or circumstances.
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Section 72.  The Director of the Department of Design, Construction and Land Use
shall, following the effective date of this ordinance and until February 28, 2002, approve
applications that comply with either the requirements of this Ordinance or with the
requirements of Ordinance 120378.

Section 73.  As part of its ongoing efforts to develop and refine the Seattle Energy
Code, DCLU shall:

a. Work with industry professionals and stakeholders to review the current provisions of
RS-29, to determine whether the Energy Code can be revised to better achieve the joint
goals of providing design flexibility, encouraging innovation and promoting energy
conservation. As part of this review, DCLU will determine if it is possible to have those
who would benefit from the use of any revised code provisions share in the costs associated
with implementing these changes. No later than June 1, 2002, DCLU will provide to the
Energy and Environmental Policy Committee a description of its review process, a summary
of its findings and any resulting recommendations.

b. Provide to the Energy and Environmental Policy Committee by no later than April 1,
2002 a draft of either a Director’s Rule or Client Assistance Memorandum (as appropriate)

‘describing the application and appeals process and the timing of the administrative review

that will be used to implement and administer the exceptions provided under Sections
1132.2.1 and 1132.2.2 of the Seattle Energy Code.
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c. Review the existing Energy Code to determine if there are reasonable modifications that
can be made to help increase the efficiency of exterior lighting on commercial buildings.
Recommendations will be provided to the Energy and Environmental Policy Committee by
no later than June 1, 2002.

Section 74.  This ordinance shall take effect and be in force thirty (30) days from and
after its approval by the Mayor, but if not approved and returned by the Mayor within ten
(10) days after presentation, it shall take effect as provided by Municipal Code Section
1.04.020.

Passed by the City Council the Hﬂ;\: day of g) o0 ber , 2001, and signed by

me in open session in authentication of its passage this) ’}'tjh;,,day of (;Cﬁa@};@ﬂ'im s

2001.
,«“”};/‘ o e
/A %-i;:/{\ @/;Zﬁ{‘” [
‘ President’of the City Council®
Approved by me this quﬂ—da Q S‘E 415 % ........ 2001.
Filed by me this aé‘”ﬁay of s o 471108 , 2004 .
", E\%' " ’ ﬁl g,’_’_:; ‘i“a.\ 1‘ H s
NV L AWON N
Gity /ﬁlerk 4
L
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), City of Seattle

Paul Schell, Mayor

Department of Design, Construction and Land Use
R. F. Krochalis, Director

MEMORANDUM
TO: Council President Margaret Pageler
Via Margaret Klockars, F%vyg)ep a 2
FROM: Rick Krochalis, Director /

DATE: August 1, 2001
SUBJECT:  Adoption of the 2001 Seattie Energy Code

Transmittal

I am pieased to send to you the attached ordinance, which adopts the 2001 Seattle Energy Code
(additional Seattle amendments to the nonresidential provisions).

Background

In response to the current energy situation, in February 2001 the City Council passed Resolution
30280 directing DCLU and Seattle City Light to propose Energy Code amendments by July 1, 2001.
The Resolution specified that the amendments should achieve a 20% improvement in energy
efficiency for nonresidential buildings compared to the national energy conservation standard. The
Resolution 30280 goal is consistent with other City and national initiatives, as Seattle’s Green
Building Policy requires that all City buildings over 5,000 square feet achieve a 20% improvement in
energy efficiency and the goal for the next edition of the national standard will also be to increase
energy efficiency by 20%. The current Seattle Energy Code is above the national standard. Therefore,
the net improvement over current Seattle practice is estimated to be less than 10%.

Public Review Process

DCLU and City Light have engaged in a vigorous public review of the proposal. DCLU published a
first draft proposal in January 2001 and a second draft in April 2001. Information about the proposals
was mailed and has been available on the Seattle Energy Code website
(www.ci.seattle.wa.us/dclu/energy/2001 update.htm). We have conducted a series of 22 weekly public
review meetings. The meetings have been well-attended by a range of interested parties including
architects, engineers, lighting designers, manufacturers, developers, building owners and energy
consultants. In addition, one participant in the public review process held at least 5 meetings with
contractors, developers, and property managers in order to galvanize broader interest in the energy
code development process. DCLU staff has also reached out to professional organizations (AIA,
ASHRAE, BOMA, Electric League) to discuss the proposals. We’ve received compliments on our
extensive public process, and easy access to the materials. While there were a variety of viewpoints
expressed, DCLU’s Construction Codes Advisory Board (CCAB) made unanimous recommendations
on the issues. City staff are supporting those recommendations with the two changes noted below.

Overview of Proposal

All of the proposed Energy Code amendments are to the nonresidential provisions. For the building

envelope, key changes include: glazing to have low-e coatings and solar control coatings, better

insulation for walls, increased insulation for semizheated spaces; easy pre-calculated/prescriptive
8 '
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credits for glass solar heat gain coefficient (SHGC) in Heu of shading coefficient (SC),
overhangs/setbacks, north windows, slab edge and tapered roof insulation; more default tables for
mass walls and overhead glazing. For the mechanical systems, key changes include: increasing .
minimum equipment efficiencies and motor efficiencies, more use of outside air for cooling in lieu of
mechanical refrigeration, better motors (electronically-commutated) for fans in ceiling mixing boxes,
limits on damper leakage, better duct sealing, clarification of the commissioning requirements, better
controls for parking garage ventilation, and requirements to complement water conservation programs.
For lighting, key changes includé: more efficient lighting (1.0 W/sf for open offices), automatic
controls for all buildings, offices less than 300 square feet to have occupancy sensors, daylight zones
to have dimming controls, prescriptive lighting option to have continuous dimming controls.

DCLU and City Light convened a Public Forum on July 12, 2001 to discuss City staff
recommendations, highlight issues, and take public comment. Council members Heidi Wills and
Richard Conlin provided opening comments and moderated the discussion.

DCLU now proposes the adoption of the CCAB recommendations with the following two exceptions:
(1) one pair of recommendations for the building envelope (where CCAB had offered two to choose
from), and (2) a sunset on the lower-temperature system exception to the requirement for
electronically-commutated motors (CCAB supported the motor requirements, but did not limit use of
- the exception).

In response to the public comments received, DCLU and City Light are providing additional energy
saving and cost data to support the recommendations and trade-off software will be upgraded. In
addition, another topic raised was the City Light incentive programs to complement the 2001 Energy
Code. We understand that City Light is proposing to hold a public forum on this topic and bring
forward some recommendations to the Energy and Environmental Policy Committee.

The proposed effective date of these revisions is the end of the year. DCLU is proposing further study
of heating and cooling equipment efficiencies. Also, the State has entered rulemaking on the
Washington State Energy Code. Previous changes have typically taken effect on the following July 1%
Consequently, DCLU would plan to report back next spring on heating and cooling equipment
efficiencies in conjunction with an ordinance to incorporate the further Washington State Energy Code
revisions. In addition, City Council Resolution 30280 also directs DCLU to evaluate its Energy Code
plan review and inspection procedures and to report back to the City Council by December 31, 2001.

Financial Impacts

No additional funds are being requested in this package, but an additional 4.5 positions and
appropriation authority will be requested by DCLU as part of its 2002 budget. Funding to support
these positions is included in the 2002 City Light budget proposal. Costs for these positions will be
shared between DCLU and Seattle City Light for 2002.

City Council Review

DCLU provided a preliminary briefing on this legislation for the City Council’s Energy and
Environmental Policy Committee in May. The Committee has asked for a briefing on August 2, 2001.

The Committee is scheduled to consider this legislation at their meeting on Thursday, August 16,
2061.

If you have any technical questions about the proposed legislation or future work, please contact John
Hogan of my staff by e-mail at john.hogan @ci.seattle.wa.us or by phone at (206) 386-9145.

Attachments: Ordinance
Summary of Changes for the 2001 Seattle Energy Code
Fiscal Note




Department: Contact Person/Phone: CBO Analyst/Phone:
Design, Construction and Michael Aoki-Kramer, 4-7932 | Stephen Land, 4-7920
Land Use Warren Cheney, 5-1332

Legislation Title:

AN ORDINANCE relating to energy efficiency and energy conservation: amending
Section 22.700.010 of the Seattle Municipal Code ("SMC") that adopted the 2000
Washington State Energy Code with Seattle amendments and amending the Energy Code
Sections 1132.2, 1132.3, 1133, 1301, 1310.2, 1312.2, 1322, 1323, 1323.3, 1331, 1333,
1401, 1411.1, 1411.4, 1412.2, 1412.4, 1412.6, 1412.8, 1413, 1413.2, 1413.3, 1414.1,
1416, 1421.1, 1423, 1431.2, 1432.2, 1433, 1436, 1437, 1438, 1440, 1452, 1501, 1510,
1512,1512.1, 1512.2, 1513.1, 1513.3, 1513.5, 1513.6, 1521, 1530, 1532, and Tables 10-
5B, 10-6, 13-1, 14-4, and 15-1, and the title to Chapter 15; adding new Sections 1413.4,
1436.2, 1436.3, 1540, and new Tables 14-1A, 14-1B, 14-1C, 14-1D, 14-1E, 14-1F, 14-1J,
14-1K, 14-1L, 14-1M, and new Section 3.6.5 to Reference Standard 29 of the Energy
Code; and repealing Tables 14-1, 14-2, and 14-3 of the Energy Code.

Summary of the Legislation:

All of the proposed Energy Code amendments are to the nonresidential provisions. For
the building envelope, key changes include the following: glazing to have low-¢ coatings
and solar control coatings, better insulation for walls, increased insulation for semi-heated
spaces; easy pre-calculated/prescriptive credits for glass solar heat gain coefficient
(SHGC) in lieu of shading coefficient (SC), overhangs/setbacks, north windows, slab edge
and tapered roof insulation; more default tables for mass walls and overhead glazing. For
the mechanical systems, key changes include the following: increasing minimum
equipment efficiencies and motor efficiencies, more use of outside air for cooling in lieu
of mechanical refrigeration, better motors (electronically-commutated) for fans in ceiling
mixing boxes, limits on damper leakage, better duct sealing, clarification of the
commissioning requirements, better controls for parking garage ventilation, and
requirements to complement water conservation programs. For lighting, key changes
nclude the following: more efficient lighting (1.0 W/sf for open offices), automatic
controls for all buildings, offices less than 300 square feet to have occupancy sensors,
daylight zones to have dimming controls, prescriptive lighting option to have continuous
dimming controls.

Background (Inclade justification for the legislation and funding history, if
applicable):

Over the years, Seattle has consistently adopted amendments to sections of the
Washington State Energy Code (WSEC) that are more stringent than the WSEC’s
minimum requirements for nonresidential structures. These Seattle amendments, called
the Seattle Energy Code, represent significant energy savings to Seattle City Light and are




credited with saving Seattle City Light 150 average megawatts over the last 20 years, a
significant portion of City Light’s project electric load growth over that time period. The
Seattle Energy Code also represents a level of building plan review and inspection effort
above that which would be required for the enforcement of the WSEC alone. In
recognition of the fact that Seattle amendments to the WSEC represent increased code
development and enforcement efforts and avoided energy procurement costs, Seattle City
Light currently supports 3.8 FTEs within DCLU through a Memorandum of Agreement
for Seattle Energy Code Development and Enforcement.

In response to the current energy situation, in February 2001 the City Council passed
Resolution 30280 directing DCLU and Seattle City Light to propose Energy Code
amendments by July 1, 2001. The Resolution specified that the amendments should
‘achieve a 20% improvement in energy efficiency for nonresidential buildings compared to
the national energy conservation standard. The Resolution 30280 goal is consistent with
other City and national initiatives, as Seattle’s Green Building Policy requires that all City
buildings over 5,000 square feet achieve a 20% improvement in energy efficiency and the
goal for the next edition of the national standard will also be to increase energy efficiency
by 20%. Though the net improvement over current Seattle practice is estimated to be less
than 10%, the proposed changes from the 2000 Washington State Energy Code (WSEC)
are more significant than in the past. Consequently, education and enforcement of the
many new proposed amendments are going to require a greater level of effort than in the
past. The increased education, plan review and inspection efforts will directly affect
DCLU’s electrical and energy/mechanical plan review, inspection, and permitting
functions.

It is anticipated that City Light will continue to support Seattle Energy Code education and
enforcement of requirements exceeding the 2000 WSEC minimums through our
memorandum of agreement, so the additional funding would be provided by a
combination of City Light funds allocated towards Conservation Acceleration and DCLU
permit fees.

Public Private Partnership Review Status:
Is the project referenced in the legislation subject to P4 review? If yes, identify P4 review
to date.

Not applicable.

Is the legislation subject to public hearing requirements? If yes, what public hearings
have been held to date?

DCLU and City Light have engaged in a vigorous public review of the proposal. DCLU
published a first draft proposal in January 2001 and a second draft in April 2001.
Information about the proposals was mailed and has been available on the Seattle Energy
Code website (www.ci.seattle.wa.us/dclu/energy/2001update.htm). We have conducted a
series of 22 weekly public review meetings. The meetings have been well-attended by a
range of interested parties including architects, engineers, lighting designers,




manufacturers, developers, building owners and energy consultants. In addition, one
participant in the public review process held at least 5 meetings with contractors,
developers, and property managers in order to galvanize broader interest in the energy
code development process. DCLU staff has also reached out to professional organizations
(e.g., American Institute of Architects, American Society of Heating Refrigeration and
Air-Conditioning Engineers, Building Operators and Managers Association, and Electric
League) to discuss the proposals.

Additionally, DCLU and City Light convened a Public Forum on July 12, 2001 to discuss
City staff recommendations, highlight issues, and take public comment. City Council will
be holding public hearings to take public testimony on August 15 and 16, 2001, and
September 6, 2001.

Fiscal Sustainability Issues:

In developing its budget for Conservation Acceleration, City Light anticipated the possible
need for additional staff within DCLU to provide education and enforcement of the 2001
Seattle Energy Code; however, due to budget timelines, it was necessary for City Light to
make their estimate before potential staffing impacts were analyzed. For 2002, City Light
estimated approximately 2 additional FTEs to implement the 2001 Seattle Energy Code;
the recently completed staffing analysis indicated a need of 4.5 FTEs. After analyzing
revenues, DCLU will fund 50% of the FTEs needed to implement the 2001 Seattle Energy

- Code from existing development and electrical permit fee resources. The proposed code
revisions are not expected to generate additional development or electrical permit fee
revenue. New or revised permit fees are not proposed to fund the enhanced functions to
be provided by DCLU in 2002. Based on City Light’s current full support of positions
within DCLU for Energy Code education and enforcement, it is anticipated that resources
from City Light will be required to fully fund the on-going implementation of the
proposed 2001 Seattle Energy Code beginning in 2003.

It should also be noted that DCLU and City Light will be undertaking a code enforcement
study, the results of which are due to City Council by December 31, 2001. With the
results of the code enforcement study, and with direction and input from Council, DCLU
and City Light will be evaluating staffing needs for energy code education and
enforcement in the first half of 2002. This discussion will ultimately inform the staffing
levels and funding decisions for 2003 and beyond.

Estimated Expenditure Impacts:

FUND  (List # and/or Account) 2000 2001 2002
DCLU (15700) $493,924
TOTAL $493,924
One-time $ On-going §_493,924
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Estimated Revenue Impacts: Seattle City Light has committed to funding half the
additional expenditures required to implement the energy code revisions in 2002. DCLU
will fund the remaining 50% from existing development and electrical permit fee
resources. The proposed code revisions are not expected to generate additional
development or electrical permit fee revenue. New or revised permit fees are not
proposed te fund the enhanced functions to be provided by DCLU in 2002. Beginning in
2003, DCLU expects additional resources from Seattle City Light will be required to fund
fully the on-going implementation of the proposed code.

FUND (List # and/or Account) 2000 7 2001 2002
Seattle City Light Energy Code $246,962
TOTAL ‘ $246,962
One-time $ On-going $_493,924

Estimated FTE Impacts:

FUND 2000 2001 2002

Mechanical Plans Engineer 2.5

Mechanical Inspector 1.0

Building Inspector, Journey 0.5

Electrical Inspector, Senior 0.5
TOTAL FTEs 4.5

#FullTime 3~ #PartTime 3 #TES
Do positions sunset in the future? If yes, identify sunset date?
The positions are not anticipated to sunset.
Other Issues (including long-term implications of the legislation):

The primary purpose of the proposed 2001 Seattle Energy Code is to secure electrical
energy savings in nonresidential buildings at the time buildings are constructed or
remodeled. Energy Code enforcement also has the effect of reducing electricity demand
and therefore the reducing that amount of electricity purchased by City Light. These
savings will accrue for the life of the building and its component systems, i.e., building
envelope, mechanical system, or lighting system. The opportunity to secure electric
energy savings and install energy efficiency measures or equipment varies greatly due to
the typical lifespan of each component; opportunities that presents themselves only as
often as every 5 years, or as little as every 50 years. Thus the long-term implications of
the proposed 2001 Seattle Energy Code are significant in terms of the amount of energy
that can be saved over a building’s life. The current investment in staff education and
enforcement will reap benefits for years to come on each project subject to the 2001
Seattle Energy Code.
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SUMMARY OF

2001 SEATTLE ENERGY CODE PROPOSAL
(1 August 2001)

DCLU has now forwarded recommendations for the 2001 Seattle Energy Code to the
Seattle City Council. The proposed effective date is the end of the year, 31 December
2001.

This document is a companion to the ordinance that contains additional Seattle
amendments to the 2000 Washington State Energy Code. Within this document are
* An Overview with frequently asked questions (page 2),

¢ Summary of Key Changes Proposed (page 8),

s Costs and Energy Savings for Key Issues (page 9), and

¢ Discussion of Proposed Amendments (page 13).

These recommendations have been developed through a six-month public review process.
Since January, DCLU has conducted weekly public review meetings (22 in total), as well
as having review meetings with and providing briefings to professional organizations
(Seattle Chapter AIA, Puget Sound ASHRAE, BOMA of Seattle and King County,
Electric League of the Pacific Northwest), and finally getting recommendations from the
DCLU Construction Codes Advisory Board (CCAB) to develop and refine this package
of Energy Code amendments. City Councilmembers Heidi Wills and Richard Conlin
participated in a Public Forum held on 12 July 2001 that provided an additional
opportunity for discussion and public comment. DCLU thanks all the participants for
their efforts and contributions to develop the most workable proposal.

- In most cases, (1) there was consensus from the public review meetings and CCAB
discussions on the proposed code language, and (2) DCLU and Seattle City Light staff
concur with that consensus. Preliminary consultant analysis suggests that the
improvement from current practice in Seattle to achieve the goal in Resolution 30280
would be less than 10%,

The Energy and Environmental Policy Committee of the Seattle City Council will hold
three public hearings: (1) Wednesday, 15 August 2001, 5:30 pm, (2) Thursday, 16
August 2001, 9:30 am, and (3) Thursday, 6 September 2001, 9:30 am. All hearings will
take place in the Council chambers in the Seattle Municipal Building, 600 4™ Avenue,
Seattle. For further information, see http://www.citvofseattle.net/council.

For questions, please contact John Hogan at (206) 386-9145 or
john.hogan(@ci.seattle.wa.us or Michael Aoki-Kramer at (206) 684-7932 or michael.aoki-
kramer@ci.seattle.wa.us.
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OVERVIEW

This section provides a context for the 2001 Seattle Energy Code proposal. The
questions addressed are:

1.

Does the City of Seattle have a comprehensive response to the energy situation that
includes new generation and incentive programs?

How has the current energy situation affected Seattle in the last year?

3. What is the State of Washington doing and what are other jurisdictions doing in terms

10.

11.
12.

of their Energy Codes to respond to this situation?

What does Resolution 30280 require? What is the baseline and how does this
compare with other work being done? What is the likely impact on current practice?

. Do the changes in the Seattle Energy Code affect energy credits in the LEED green

building program?

Why are changes being proposed for nonresidential buildings but not for residential
buildings?

What has been done to provide for public participation in the development of these
recommendations?

Do the DCLU recommendations differ substantially from the CCAB
recommendations or those from the review group meetings?

Does the Energy Code contain any performance approaches or is there only a
prescriptive compliance option?

What about existing buildings? Why are changes being proposed for the way that the
Energy Code treats mechanical systems in existing buildings?

When would these Energy Code revisions take effect?

Will there be any other Energy Code changes?

Frequently Asked Questions

Does the City of Seattle have a comprehensive response to the energy

situation that includes new generation and incentive programs?

Yes, during the summer and fall of 2000 the Mayor and City Council reviewed
Seattle City Light's energy needs over the next ten-year period and adopted a
Strategic Resource Plan. The Proposed Energy Code revisions are but one part of a
much larger strategy and acknowledge the fact that more than 60% of the cost
effective conservation investments in the commercial sector are in new buildings
and/or major retrofits.

Key elements of that Strategic Resource Plan include:
- Meet base load growth consistent with the City Council's Earth Day Resolution.
This directs Seattle City Light to meet load growth with cost-effective energy
efficiency and renewable resources to the greatest extent possible, and mitigate any
greenhouse gas emission that are a result of that load growth. More specifically,
Seattle City Light will double the current conservation goal over the next ten year




period to acquire roughly 100 aMW of cost effective conservation, review and pilot
new approaches to load management, and strive to acquire 100 aMW of renewable
resources over the ten year period.

- Sign a new contract with the Bonneville Power Administration effective October 1,
2001 that increases the quantity of power purchased from 195 aMW at present to
roughly 500 aMW. ‘

-Contract for 100 aMW of the output of a combustion turbine as a hedge against
adverse weather and water condition and extraordinary load growth and to meet peak
demands.

. How has the current energy situation affected Seattle in the last
year?

In terms of electricity, Seattle City Light has incurred significantly increased costs
to meet its purchased power needs over the past year. To cover these power cost
increases the City Council has already implemented 3 power rate surcharges totaling
more than 40% of customer rates. Another will go into effect on October 1st when
the increased prices associated with the new Bonneville Power Administration
contract hit the utility's rate base. These power cost surcharges have been structured
to allow the utility's ratepayers to re-pay the exorbitant power purchase costs of the
past year over a multi-year period. However, they are not the reason the City is
pursuing changes in its Energy Code at this point in time. That was part of the longer
term Strategic Resource Plan approved by the City before the current energy crisis
hit.

In addition, natural gas prices have also increased substantially within the last
year.

. What is the State of Washington doing and what are other
jurisdictions doing in terms of their Energy Codes to respond to this
situation?

In May 2001, Governor Locke sent a letter to the Washington State Building
Code Council (WSBCC) requesting further improvements to the Washington State
Energy Code. In response, the WSBCC will be adopting further revisions to the
Washington State Energy Code this year.

In April 2001, Tacoma adopted revisions to the nonresidential portions of the
Energy Code. These provisions affect both new construction AND the OPERATION
of existing buildings (such as exterior lighting). Tacoma considered the energy
situation so pressing that they adopted the revisions as an emergency ordinance and it
took effect two days later.

Seattle has received inguiries from other jurisdictions about our work. Seattle
City officials are sharing our work on the Energy Code with other cities.

. What does Resolution 30280 require? What is the baseline and how
does this compare with other work being done? What is the likely
impact on current practice?

In February 2001, the Seafttle City Council passed by a vote of 9-0 Resolution
30280 directing DCLU and Seattle City Light to bring forward a package of Energy
Code amendments that would achieve a 20% improvement in energy efficiency for
nonresidential buildings over that achieved through ASHRAE/IESNA Standard 90.1-
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1999. ASHRAE is the American Society of Heating, Refrigerating, and Air-
Conditioning Engineers. IESNA is the [lluminating Engineering Society of North
America. (There are no proposed changes for Group R occupancy.) This resolution
was summarized in the Daily Journal of Commerce in their 13 February 2001 issue.

Resolution 30280 specifies ASHRAE/IESNA Standard 90.1 as the baseline (NOT
the current Seattle Energy Code or current practice). While Standard 90.1 was
published in 1999, most of the requirements were actually developed in the early- or
mid-1990’s. ASHRAE and IESNA have a committee that is working on revisions to
Standard 90.1. The ASHRAE/IESNA Standard 90.1 Committee has adopted a goal
to improve the energy efficiency of the 2004 version of Standard 90.1 by 20%
compared to the 1999 version. In addition, Seattle is currently requiring that new City
buildings achieve a 20% improvement over Standard 90.1 as part of their compliance
with a Silver Rating in the LEED Green Building program.

While certainly a step forward, the change is not as significant as might first
appear. Both the 2000 Washington State Energy Code and the 2000 Seattle Energy
Code achieve greater energy efficiency than Standard 90.1. Indeed, preliminary
consultant analysis indicates that improvement over Standard 90.1 called for in
Resolution 30280 is likely to be less than a 10% change and might only entail a 6-8%
improvement over current practice in Seattle.

Do the changes in the Seattle Energy Code affect energy credits in
the LEED green building program?

No, the LEED energy credit uses ASHRAE/IESNA Standard 90.1 as the baseline
for points.

Why are changes being proposed for nonresidential buildings but not

for residential buildings?

Seattle is interested in the efficiency of residential buildings, but State law
precludes amendments to the residential (Group R occupancy) portions of the
Washington State Energy Code.

For nonresidential occupancies, however, the Washington State Energy Code is a
minimum. The nonresidential provisions of the Washington State Energy Code have
generally been written to address smaller, simpler commercial buildings that are
typical in many areas throughout the State. Seattle has more complex buildings, but
also more sophisticated designers and more knowledgeable plan review and
inspection staff. Consequently, there is both the potential for energy-efficiency
improvements and the capability to achieve them.

What has been done to provide for public participation in the

development of these recommendations?

Seattle has an ongoing process for public participation in the development and
revision of its codes. The Seattle Building Code, Section 105, provides for the
establishment of a Construction Codes Advisory Board (CCAB) whose members are
appointed by the Mayor and subject to confirmation by the Seattle City Council.
CCAB examines proposals and makes recommendations for Seattle’s technical codes
including the Seattle Energy Code.

DCLU first briefed the Construction Codes Advisory Board (CCAB) in late 2000
about the upcoming Seattle Energy Code update process. This briefing included a %
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presentation from Seattle City Light staff about the current energy situation.

Seattle DCLU published a first draft of Seattle amendments to the 2000

Washington State Energy Code in January 2001. The availability of the draft was

~announced in a mailing to DCLU's Energy Code mailing list and to the Seattle
Energy Code e-mail list. DCLU also provided a summary of key changes adopted for
the Washington State Energy Code.

The Second Draft was published in April 2001, e-mailed to the Seattle Energy
Code e-mail list, and a notice of availability mailed to DCLU's Energy Code mailing
list.

Since the release of the first draft in January 2001, DCLU has been conducting a
series of weekly meetings to review draft proposals. To date, 22 meetings have been
held. Notices of the meetings, agendas, supplemental information for the meetings,
and notes of the meetings have been posted on the Seattle Energy Code website at
www.ci.seattle.wa.us/dclu/energy.

In addition, DCLU provided briefings to the Electric League of the Pacific
Northwest Code Committee on 17 January 2001 and 18 April 2001, to the full
Electric League of the Pacific Northwest on 1 May 2001, to the Seattle Chapter ATA
Environment/Energy Committee on 8 February 2001 and 14 June 2001, to the Puget
Sound ASHRAE TEGA Committee on 8 February 2001, 20 March 2001, and 21 May
2001, and to BOMA of Seattle and King County on 19 June 2001.

DCLU staff also participated in a series of informational meetings and roundtable
discussion for architects, developers, and building owners. The first was hosted by
Turner Construction and Holaday-Parks, Inc. and took place on 13 February 2001, a
second was hosted by Lease Crutcher Lewis and Holaday-Parks, Inc. and took place
on 5 March 2001, and a third was hosted by Mulvanny/G2 and Holaday-Parks, Inc.
and took place on 6 March 2001.

DCLU staff provided a general briefing for the DCLU Construction Codes
Advisory Board (CCAB) on 17 May 2001 on the recommendations from the weekly
review meetings. CCAB discussed proposals and made recommendations on the
lighting sections at their meeting on 7 June 2001, on the administrative sections and
some of the building envelope sections on 18 June 2001, the remainder of the
building envelope sections on 21 June 2001, and mechanical sections on 2 July 2001.

Please note that these recommendations have evolved significantly through the 22
review group meetings and discussions with professional organizations.

8. Do the DCLU recommendations differ substantially from the CCAB

recommendations or those from the review group meetings?

In most cases, (1) there was consensus from the public review meetings and
CCAB discussions on the proposed code language, and (2) DCLU and Seattle City
Light staff concur with that consensus.

The DCLU proposal for Energy Code revisions contains two differences from the
CCAB recommendations:

- one related to electronically-commutated motors (both CCAB and DCLU have
recommended adopting a requirement for these motors, and both CCAB and DCLU
have an exemption that allows an alternate system with a lower supply air
temperature, however DCLU recommends that the exemption for the alternate have a
sunset of June 2002);

- a second which involves DCLU recommending no change to the categorization of
variable air volume systems linked with higher wall insulation, whereas CCAB had :




also recommended an additional second linked pair (in this case, DCLU has
recommended the least stringent of CCAB’s two linked pairs).

Please see the detailed discussion of costs and energy savings for key issues that
follows. :

. Does the Energy Code contain any performance approaches or is

there only a prescriptive compliance option?

The Energy Code has more performance alternates than the Building, Mechanical,
or other codes.

(1) Within the “prescriptive” approach, the proposed 2001 Energy Code
amendments include performance credits that save designers the trouble of doing
calculations and save review time. These pre-calculated/prescriptive credits include:
- allowing the use of glass Solar Heat Gain Coefficient (SHGC) in lieu of shading
coefficient (this amounts to a 14% credit for products without NFRC ratings);

- credit for window overhangs and setbacks through a simple table of adjustment
factors;

- allowing north-facing glazing to have an SHGC that is 0.10 higher than other
orientations (for buildings with a glazing area that is 30-40% of the wall, this
allowance means that the prescriptive requirements for north-glazing are actually less
stringent than the current Energy Code); and

- pre-calculated options to reduce slab edge insulation and to taper roof insulation.

(2) In terms of tradeoffs with the building envelope, the Energy Code contains

two options:

- (2a) the Target UA and Target SHGC procedures; and

- (2b) the ENVSTD software (given the proposed changes in the building envelope
criteria, the current version of ENVSTD would need to be revised; DCLU has had
discussions with the holder of the copyright for the software and they are prepared to
make the changes once given the go-ahead; DCLU, with City Light funding, will
arrange for that to happen once the code changes have been adopted).

(3) The Energy Code Reference Standard 29 (RS-29) provides yet another option
- an allowance to do overall building tradeoffs between different building components
(building envelope, mechanical, and lighting). When using this option, the Energy
Code requires that the same systems be used in both the standard design (the baseline)
and the proposed design. This is because the Energy Code assumes that there are
many reasons other than energy for selecting building elements. For example, metal
framing or masonry might be selected as the wall type (in lieu of wood) due to needs
for fire-resistance. Consequently, once the designer has made those decisions, that
becomes the baseline for tradeoffs. There is no penalty for choosing a less-efficient
system type, but there also is no credit for a more efficient system type. Thus, a
designer can not claim a metal frame wall as the baseline and get credit by
“switching” to a wood frame wall. This same philosophy applies to mechanical
systems. This prevents the use of an artificially low base case that would not reflect
current practice. However, it also limits credits for systems that are substantially
better than current practice. For truly innovative mechanical systems, where
proposed design system cannot be modified to comply with standard requirements,
RS-29 does allow the use of a prototype system.




10.What about existing buildings? Why are changes being proposed for
the way that the Energy Code treats mechanical systems in existing
buildings?

Existing buildings are significant factor in Seattle. Currently, the Energy Code
has more detailed specifications for how to deal with common remodeling situations
for the building envelope and lighting. For mechanical systems, there is only one
sentence.

Comments during the Public Forum indicated some confusion about the proposals
for existing buildings. There are no proposed modifications to the way that the
Energy Code currently addresses alterations to the building envelope.

For mechanical systems, earlier draft proposals addressed the mechanical section
more comprehensively. In response to discussions, DCLU has narrowed the scope of
proposed revisions to economizer operation (cooling with outside air in lieu of
mechanical refrigeration). This is the most important mechanical system issue in
Seattle’s mild climate.

DCLU has worked with the Building Owners and Managers Association (BOMA)
and modified proposals so as to incorporate recommendations from BOMA.

The langnage now proposes compliance on either a (1) permit-by-permit basis or
(2) through a long-term plan. The long-term plan approach is a new idea that is being
offered. The language also provides exemptions for areas with low ceilings and
where compliance is impractical.

11.When would these Energy Code revisions take effect?

There are competing interests in establishing an implementation date for these
revisions. Seattle citizens and Seattle City Light would benefit from the ordinance
taking effect as soon as possible so that Seattle City Light would not need to buy as
much power and citizens and ratepayers’ money wouldn’t be lost to outside the
region without providing any benefit to the local economy. On the other hand,
designers and developers have some projects already in process.

The recommended effective date is the end of the year, 31 December 2001.

12.Will there be any other Energy Code changes?

There is the possibility of additional Energy Code changes both in Seattle and at
the State level.

For Seattle, DCLU is recommending that there be further study of the minimum
efficiencies for heating and cooling equipment. In the course of the review meetings,
manufacturers representatives and others indicated that higher efficiency equipment
was available. However, this was not the best year for comparison as manufacturers
have been revising their product lines to meet revisions to national standards. That
process should be mostly completed by November and new product directories ought
to be available after the first of the year, Consequently, DCLU recommends
revisiting this topic early next year.




SUMMARY OF KEY CHANGES PROPOSED
FOR THE 2001 SEATTLE ENERGY CODE

A summary of key changes follows below. This summary does not list all the changes. The
proposed revisions apply to nonresidential occupancies. (There are no proposed changes for
Group R occupancy.) A section-by-section listing with text follows the discussion of key
issues.

Building Envelope: _

e Prescriptive glazing options revised to be based on glazing with low-e coatings and better
solar control (Table 13-1). Provides consistency with Standard 90.1 & addendum aj.

e Overhead glazing U-factors revised to match actual products (Table 13-1), default U-factors
for overhead glazing revised as companion change (Table 10-6).

e Allowance to use SHGC for center-of-glass (1312.2). prescriptive credits for overhangs and
north-oriented glazing (1323.3). expanded table of default U-factors for masonry walls with
metal studs (Table 10-5B). Greater flexibility, ease of compliance.

e Increased wall insulation for “other” space heat (Table 13-1).

e Increased insulation for semi-heated spaces (1310.2) and masonry walls (Table 13-1).

Mechanical Systems:
¢ Efficiencies for heating and cooling equipment revised (1411.1 and Tables 14-1A to M).
s More use of economizer, lower thresholds, clearer calculations for water economizer

{1433).
Higher motor efficiencies (1437 and Table 14-4).

Requirement for electronically-commutated motors in series mixing boxes (1437).
Maximum damper leakage established (1412.4.1).

Duct sealing and commissioning requirements clarified (1414.1 and 1416).

Single pass systems eliminated for water conservation purposes (1411.1).

Lighting and Power:

e Lighting power allowance revised to 1.0 W/sf for offices (but no change for small offices
and medical offices), and to 1.2 W/sf for schools (Table 15-1). Revise to reflect current
practice. .

¢ Prescriptive option requires dimming ballasts (1521). Companion change to Table 15-1.

¢ Automatic shut-off controls required for all buildings, not only offices (1513.6). Provides
consistency with IESNA Standard 90.1. Primary energy savings are evenings and
weekends. :

¢ Small offices, meeting and conference rooms, and school classrooms to have occupancy
sensors (1513.6). Additional energy savings during the daytime.

* Daylighted zones to have automatic controls (1513.3). Either stepped controls (on-off
lamp-by-lamp) or continuous dimming controls are allowed.

s Change of use to require compliance with lighting power allowance in Table 15-1.

e Certain internal building transformers to comply with NEMA TP-1-1996.




COSTS AND ENERGY SAVINGS FOR KEY ISSUES

KEY ISSUE #1:
SECTION 1437 MOTOR EFFICIENCY

- Issue: Should there be a June 30, 2002 sunset on the lower-temperature supply systems
exemption from the requirement that terminal units have electronically-commutated motors
(ECM) or equivalent?

Background: In a typical nonresidential building, the fans run continuously to provide
ventilation. Fan energy is as large or larger than the heating and cooling energy (based upon
modeling and metering). Fan powered mixing boxes are used in most nonresidential buildings
in Seattle. They incorporate a small motor that helps circulate the air. This motor is typically
only 40-50% efficient (and can be as low as 15-20% efficiency when not operating at peak
load) and has a primitive speed control that is also inefficient. Because of the number of boxes
in a building, the total fan power in these little motors typically represents one-quarter of the
total installed fan power. However, because these small motors run continuously while the
central fan modulates on a VFD (variable frequency drive), and because they are very
inefficient, they consume half of the energy used for fans in the typical building.
Electronically-commutated motors provide significant energy savings.

If the Seattle Energy Code were to require that projects have electronically-commutated
motors, then there would be greater energy savings compared to ASHRAE/IESNA Standard
90.1.

Discussion: Here are pros and cons for the DCLU recommendation and an estimate of energy
savings and costs. :

Pro: Allows designers to use a common system. Provides constant air movement which
some view as improved air quality. Series boxes, which run continuously, help provide
masking noise to hide unwanted noise between adjacent rooms. Electronically-commutated
motors are an option offered by all the major mixing box manufacturers. This option would
guarantee increased energy savings. Consultant estimate is that allowing the exemption
reduces the real energy savings of this measure by over 80% since many buildings already are
medium temperature systems, and because a medium temperature system saves one-third of
the energy of the efficient fan option.

Con: CCAB supported the exemption so as to provide flexibility, an allowance to use an
alternate system. Concern was expressed about a limited number of motor manufacturers.
(However, while GE is the most well know manufacturer, FASCO has an equivalent motor,
and Emerson is releasing what they are calling an ECM. As for international suppliers, EBM
is believed to have a similar type of motor.)

Cost estimate: Consultant estimate of cost is $150-$230/mixing box. At one box per
1,000-2,000 square feet, the cost is roughly $0.15/square foot of building.

Energy savings estimate: Consultant estimate of site energy savings is $10-1,500 kWh
per box per year ($36 to $105 at- $0.07/kWh). The Carrier Company in their publication “ECM
Motors in Series Flow Fan Powered Terminals and Unit Ventilators” provides a savings range
of 861-1,215 kWh per box per year (360 to $85 at $0.07/kWh).

Simple Payback: 3-4 vears.




KEY ISSUE #2: ,
TABLE 13-1 BUILDING ENVELOPE REQUIREMENTS -
WALL INSULATION FOR THE “OTHER” SPACE HEAT TYPE

Issue: Should the wall insulation requirements for metal framed walls be revised to require R-13
insulation plus a layer of R-3.8 continuous insulation?

Background: After windows, walls are responsible for the greatest heat flow through
nonresidential buildings. The current Energy Code has a prescriptive requirement of R-11
minimum wall insulation for projects that are in the “other” space heat category. (R-19
minimum wall insulation in wood framing is the prescriptive requirement for the electric
resistance space heat category.) However, the metal framing that is commonly used in
nonresidential construction provides a serious thermal bridge that bypasses the insulation.
Consequently, as shown in Table 10-5A in the Energy Code, an R-11 batt installed between
metal studs only provides the equivalent of R-5.5 insulation — a 50% reduction in performance!
Overall performance ratings for walls are expressed in terms of U-factor, with a lower number
meaning that the heat flow through the wall is less. The overall performance for this metal
framed wall in the current Energy Code is U-0.14 (which means that the heat flow is more than
twice as high as the U-0.062 that is required for the electric resistance space heat path).

In terms of energy savings, the wall performance requirements in ASHRAE/IESNA
Standard 90.1 for Seattle are U-0.113 maximum for metal framing and U-0.089 for wood
framing. Consequently, the current Energy Code requirements do not comply with
ASHRAE/IESNA Standard 90.1. In addition, if the Seattle Energy Code were to require that
projects have better performing walls, then there would be greater energy savings compared to
ASHRAE/IESNA Standard 90.1. This would assist in achieving the goal of Resolution 30280.

Discussion: Here are pros and cons for the DCLU recommendation and an estimate of energy
savings and costs.

When ASHRAE was developing the revisions to Standard 90.1, they considered a range
of insulation options to improve performance. An R-19 batt installed between metal studs only
provides the equivalent of R-7.1 insulation -~ a 63% reduction in performance! When
compared to the R-11 case, the apparent increase of R-8 (going from R-11 to R-19), really only
amounts to an increase in R-1.6 (going from R-5.5 to R-7.1). Whereas continuous insulation
added over the metal framing provides the full insulating R-value. Consequently, it is more
effective to add continuous insulation over the metal studs to reduce the thermal bridging. The
ASHRAE analysis found R-13 cavity insulation plus R-3.8 continuous insulation over the
metal framing to be the next step for improving wall performance. For other large cities with
high-rise construction, ASHRAE/IESNA Standard 90.1-1999 requires R-13 cavity insulation
plus R-3.8 continuous insulation. This wall has a performance value of U-0.084.

Pro: Takes up less floor space compared to CCAB Option 2. Should allow reduction in
costs for space heating equipment capacity. Would provide increased energy savings.

Con: May require changes in some standard details (though this assembly is used in
Seattle). Results in less flexibility for trade off calculations.

Cost estimate: Consultant estimate of the cost to improve the fenestration, roof, wall,
and floor insulation is $0.07 per square foot of floor area for a building that has a fenestration
area that is 30% of the gross wall area and that has a ratio of wall area to floor area of 0.42.

Energy savings estimate: Savings estimated across all building types by consultant
analysis is 0.5 kWh/ft*eyr ($0.035/ft%yr).
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KEY ISSUE #3:
SECTION 1302 SPACE HEAT TYPE

Issue: Should the “other space heat type” building envelope requirements should apply to
buildings that have space heating systems that are VAV (variable air volume) with terminal
electric resistance heating elements?

Background: For both residential and nonresidential occupancies, the current Energy Code has
separate building envelope requirements that vary by space heat type. There are two
categories: “electric resistance” and “other”. The requirements for electric resistance space

~ heat are more stringent. The residential (Group R occupancy) definition for electric resistance
space heat in Section 502.2.2 includes all systems with electric resistance “as either the
primary or secondary heating system” other than heat pumps. However, the nonresidential
{other than Group R occupancy) definition, in addition to excluding heat pumps, also excludes
“terminal electric resistance heating in variable air volume distribution systems”.
Consequently, VAV systems are allowed to comply with the less stringent building envelope
requirements even though they have electric resistance space heat.

In terms of energy savings, the building envelope requirements in ASHRAFE/IESNA
Standard 90.1 do not vary by space heating type. Consequently, if the Seattle Energy Code
were to require that more projects comply with the building envelope requirements for electric
resistance space heat, then there would be greater energy savings compared to :
ASHRAE/IESNA Standard 90.1. This would assist in achieving the goal of Resolution 30280.

Discussion: Here are pros and cons for the DCLU recommendation and an estimate of energy
savings and costs.

This recommendation would continue to allow VAV systems with terminal electric
resistance space heat to comply with the building envelope requirements for the “other” space
heat type, which are less stringent than the building envelope requirements for electric
resistance space heat.

Pro: Does not alter current practice for mechanical system design. Understood by
designers, developers, contractors, DCLU staff.

Con: Does not provide energy savings (with exception of CCAB link discussed below)
and does not reduce Seattle City Light’s peak electrical demand in the winter time.

Energy savings estimate: No energy savings.

Cost estimate: No change.

If this system was switched to the “electric resistance space heat type”, the most cost-effective
choice is probably the better envelope until glazing areas become large. Then the choice is to
make a more substantial investment in a better envelope or to switch to another heating system

type.

The change to a better building envelope system, would require a better fenestration
system and more insulation. However, the prescriptive options for electric resistance space
heat are limited to fenestration areas that do not exceed 30% of the gross wall area. An
assessment of the North American Commercial Glazing Market (published in the April 2001
issue of Glass Magazine) indicates that the average fenestration for all buildings in the
commercial glazing market is 26% of the wall area. (The Seattle sample found 29%.)
However, the average fenestration area varies by building type (Seattle sample values in
parentheses): 41% (37%) for office and bank, 34% (18%) for stores, 26% for
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hospital/healthcare, 26% for hotel/motel/dormitory, 25% (19%) for educational, 24% (21%)
for public/government, 18% for amusement/recreational, 18% for religious, 12% for
warehouse, and 20% for miscellaneous. Consequently, this limitation would affect some
building types more than others. For projects with fenestration areas that exceed 30% of the
- gross wall area, Energy Code compliance would need to be demonstrated using Target UA or

systems analysis.

Cost estimate: Consultant estimate of the cost to improve the fenestration, roof and
wall, and floor insulation is $0.40 per square foot of floor area for a building that has a
fenestration area that is 30% of the gross wall area and that has a ratio of wall area to floor area
0f 0.42. (This estimate uses the wall insulation proposal in CCAB Option 2.).

Energy savings estimate: Savings estimates range from 0.3-0.9 kWh/ftPeyr
($0.035/ftyr).

Simple payback: 11 years.

For the change to the mechanical system, the assumption is that this option would require
that a boiler be added and piping be provided to each of the terminal units so that heating could
be provided by water heated by a fuel other than electricity.

Cost estimate: Consultant estimate of costs is $1.05/square foot of floor area for piping,
boiler, and wiring costs for a building that has a heating density of 7 Btu/ft*,

Energy savings estimate: Savings estimates were 0.83 kWh/ft’eyr electricity reductions
($0.058/ftyr) plus electrical demand reductions ($0.01/ft%syr), while gas consumption
increased ($0.026/ft*syr). Net operating savings are $0.042/ft*.

Simple payback: 25 years.
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2001 SEATTLE ENERGY CODE:
SECTION-BY-SECTION DISCUSSION OF PROPOSED CHANGES

The proposed amendments fall into five categories:

s review and fine-tuning of the existing 1997 Energy Code including Seattle amendments,

¢ other Washington State Energy Code proposals,

e ASHRAE/IESNA Standard 90.1-1999 and addenda,

e results of Seattle City Light funded research on the energy-efficiency of recently constructed
Seattle buildings, and

¢ ideas for achieving the Resolution 30280 energy savings from public review meetings earlier
this year. '

As is the case with the current Seattle Energy Code, there are NO proposed Seattle residential
amendments to the Washington State Energy Code (though the Washington State Building Code
Council did adopt residential amendments that are in the 2000 WSEC). All of the Seattle
amendments are to the nonresidential portions (Chapters 11-15, RS-29, and applicable material
in Chapter 10).

All of the amendments are summarized below in section number order and include:

e Section number and title.

¢ Discussion: This contains a summary of the issues and the source of the language if it has
been taken from another document, such as ASHRAE/IESNA Standard 90.1-1999.
(Standard 90.1 is cited in the 1992 National Energy Policy Act as the basis for Energy Codes
in all 50 states. Previous versions of the Seattle Energy Code have drawn substantially from
this document and its predecessors.) Carryover of existing 1997 Seattle amendments was
addressed in separate ordinance 120378 for the 2000 Seattle Energy Code and is indicated by
"Incorporated into separate ordinance to carry over previous Seattle amendments to the 1997
Washington State Energy Code."

~ Table 10-5B Default U-Factors for Concrete and Masonry Walls.

Discussion: For other than Group R occupancy, provide revised values
() to correspond with ASHRAFE/ITESNA Standard 90.1-1999, Section A3.1 and Tables A-5 to
A-8.
(b) to expand options to assist with prescriptive compliance for revisions to Table 13-1.
(Note that this table was formerly Table 20-5B, but was renumbered when Chapters 10 and 20
were combined in the 2000 Washington State Energy Code.)




2001 Seattle Energy C e Summary of Proposal, page ] 1

Table 10-6 Other than Group R Occupancy: Default U-Factors for Vertical Glazing,
Overhead Glazing and Opaque Doors.

Discussion: (1) Additional values for vertical glazing incorporated into separate ordinance to
carry over previous Seattle amendments to the 1997 Washington State Energy Code.
(2) Add values for sloped glazing to correspond with revisions to Table 13-1 to assist with
prescriptive compliance.
{Note that this table was formerly Table 20-6, but was renumbered when Chapters 10 and 20
were combined in the 2000 Washington State Energy Code.)

1132.2 Building Mechanical Systems.

Discussion: Revise requirement with the goal of having all systems completely comply with the
economizer requirements in 1433, or one of the exceptions, over time. Two options are
provided: one is a permit-by-permit option, the other is for a long-term plan. Exceptions are
provided for low ceiling heights and other instances where ductwork is impractical.

1132.3 Lighting and Motors.

Discussion: Revise requirement with the goal of having all systems completely comply with the
lighting requirements over time.
(1) Require change of use per Table 15-1 to comply with lighting W/sf.
(2) Apply 60% threshold on a space-by-space basis.

1133 Change of Occupancy or Use.

Discussion: Clarify requirements for change of use from semi-heated to heated space for spaces
constructed prior to 1980.

1144 Violations and Penalties.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1156 Cenflicts With Other Codes.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1161 Severability.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1162 Liability.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.
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1301 Scope.

Discussion: (1) Editorial correction
(2) Provide reduced requirements for parking lot attendant booths.

1310.2 Semi-Heated Spaces.

Discussion: (1) Provide increased requirements for roof insulation, and add minimum
requirements for wall and floor insulation, and for fenestration U-factor and area.
(2) Require compliance with Section 1320 or 1330 for semi-heated spaces with electric
resistance space heat.

1311.6 Radiant Floors.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1312.2 Solar Heat Gain Coefficient and Shading Coefficient.

Discussion: Allow SHGC (solar heat gain coefficient) for the center of the glass alone as an
alternate to NFRC-certified SHGC for the overall fenestration assembly (including the frame),
provided the center-of-glass SHGC is determined using acceptable base data. Add note
indicating the differences between center-of-glass SHGC and overall fenestration assembly
SHGC.

1322 Opaque Envelope.

Discussion: (1) Clarify that area-weighted averaging is not allowed for R-values and what the
acceptable procedure is for U-factor calculations.
(2) Add exception with pre-calculated trade-off for edges of intermediate floor slabs which are
uninsulated or that do not comply with the wall insulation requirements.
(3) Add exception with pre-calculated trade-off for roofs with tapered insulation that do not
comply throughout with the minimum roof insulation requirements.

1323 Glazing.

Discussion: (1) Street level transparency requirements in the Seattle Land Use Code
incorporated into separate ordinance to carry over previous Seattle amendments to the 1997
Washington State Energy Code.

(2) Specify a MINIMUM visible transmittance requirement so that the glazing complymg with
Exception 1 has the transparency required by the Seattle Land Use Code. (Section 23.47.050
of the Seattle Land Use Code defines transparent as “clear or lightly tinted”.)

(3) Require a low-e coating or equivalent for all glazing. Companion change to Table 13-1.
(4) Provide exceptions to the solar heat gain coefficient requirement (i) for glazing inside
buildings in walls separating conditioned space from semi-heated or unconditioned space (ii)
with less stringent requirements for north-oriented glazing consistent with ASHRAE/IESNA
Standard 90.1-1999 and (iii) with credit for shading by permanent projections that will last as
long as the building itself consistent with ASHRAE/IESNA Standard 90.1-1999.

J;?g&&%
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1331 General.

Discussion: Delete exception which references the use of the 1989 version of the ENVSTD
program for consistency with changes to Table 13-1. Companion change to Table 13-1.
However, also note that a Seattle version is proposed to be developed.

1333 UA Calculations.

Discussion: Clarify how to calculate U-factors for roofs with tapered roof insulation.
Companion change to Section 1311.2.

Table 13-1 Building Envelope Requirements.

Discussion: (1) Revise prescriptive glazing paths to require better wall insulation.
(2) Revise “other space heat” prescriptive glazing paths to require better glazing comparable
to ASHRAE/IESNA Standard 90.1-1999 and Addendum aj.
- For low-glazing and mid-glazing percentages, incorporate a requirement for low-e coatings
(U-0.55 can be achieved by double-glazing with a low-e coating; for products without
NFRC ratings, Table 10-6 has defaults that allow U-0.55 to be achieved by products that
have, (i) double-glazing with a good low-e coating in a metal frame, (ii) double-glazing with
any low-e coating and argon gas fill in a metal frame, and (iii) double-glazing with any low-¢
coating for products with a metal frame having a thermal break or a wood or vinyl frame).
- For large glazing percentages, require a better U-factor (U-0.45 can be achieved by double-
glazing with a good low-e coating in a thermally improved frame; for products without
NFRC ratings, Table 10-6 has defaults that allow U-0.45 to be achieved by products with
wood or vinyl frames, or with the addition of argon to glazing installed in metal frames
having a thermal break).
- For all glazing percentages, require a better solar heat gain coefficient (SHGC-0.40 can be
achieved by double-glazing with a good low-e coating and green glass which has a high
daylight transmittance).
- For mass walls, calculated using ENVSTD and having no higher total load than the 40%
glazing metal frame path (which has an overall ENVSTD value for both heating and cooling
that is 88% of the 2000 WSEC).
(3) Revise “electric resistance space heat” prescriptive glazing paths to require better SHGC
and same relative stringency to “other space heat” as in the 2000 WSEC for metal frame
walls,
- For metal frame walls, calculated using ENVSTD and having no higher total load than 88%
of the 20% glazing metal frame path in the 2000 WSEC.
- For mass walls, calculated using ENVSTD and having no higher total load than the 20%
glazing metal frame path in the 2001 SEC.
- Also, add a 30% glazing path for electric resistance space heat.
(4) Revise overhead glazing U-factor to correspond with current products.
(5) Revise footnote 1 to provide more consistency in code implementation. Do not give
credit for insulation far below grade where there is little benefit.
(6) Add footnote to incorporate WSBCC Interpretation 94-32 with definition of roof types.
(7) Modify existing Seattle footnote 6 to provide equivalent energy savings to 40% glazing
metal frame path in Table 13-1.
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1401 Scope.

Discussion: Provide specific requirements for certain systems so as to achieve consistency in
application of the code. Companion change to Section 1433.

1402 Mechanical Ventilation.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1411.1 General.

Discussion: (1) Minimize energy waste from standby losses for larger furnaces. Language is
from ASHRAE/IESNA Standard 90.1-1999, Section 6.2.1.
(2) Require multiple stages for furnaces.
(3) Provide sizing ratios for cooling towers with air and water economizers.
(4) Prohibit use of single-pass systems for water conservation purposes.
(Note that there are companion changes to revise equipment efficiency Tables 14- ] to 14-3.
Tables are located after Section 1452.)

1411.2 Rating Conditions.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1411.4 Packaged Electric Heating and Cooling Equipment.
Discussion: Clarify that heat pump requirements apply to both packaged and split systems.

1411.5 Heating Systems in Unenclosed Spaces.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1412.2 Deadband Controls.

Discussion: Do not allow deadband control to be traded off.

1412.4 Setback and Shut-Off.

Discussion: Add requirements for retention of programming and manual override, and allow
exception for occupancy sensors and manual timers per ASHRAFE/IESNA Standard 90.1-1999,
Section 6.2.3.2.1.
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1412.4.1 Dampers.

Discussion: (1) Incorporated into separate ordinance to carry over previous Seattle amendments
to the 1997 Washington State Energy Code.
(2) Add requirements for damper air leakage from Addendum ad-4 to ASHRAE/IESNA
Standard 90.1-1999. The text accompanying that addendum refers to the 10 cfin/ft* damper
leakage rate as “middle leakage” and cites a Ruskin CD-36 as a damper that would qualify, and
refers to the 20 cfim/fi* damper leakage rate as “high leakage” and cites a Ruskin CD-35 with
blade and jamb seals and BD2 backdraft dampers as a damper that would qualify. To obtaina
copy of the AMCA (Air Movement and Control Association) 500 standard and for a listing of
products with certified ratings, see http://www.amca.org.

1412.6 Combustion Heating Equipment Controls.

Discussion: (1) Delete existing Seattle amendment for larger equipment sized correctly.
(2) Modify exemption for boilers.

1412.8 Enclosed Parking Garage Ventilation.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code, but require both controls for larger systems and
either control for smaller systems.

1413 Air and Water Economizers.

Discussion.: (1) Clarify that economizer control requirements apply to both air and water
systems per ASHRAE/IESNA Standard 90.1-1999, Section 6.3.1.2.
(2) Clarify the requirement for integrated economizer control and modify the exception per
ASHRAE/IESNA Standard 90.1-1999, Section 6.3.1.3.
(3) Add limit on heating system impact from ASHRAE/IESNA Standard 90.1-1999, Section
6.3.1.4. Per the 90.1 Users Manual, the following system types would not comply with this
requirement: single-fan dual duct systems and some multizone systems (Figure 6-R, pages 6-53
to 6-54), and some water economizer systems (Figure 6-0O, page 6-50, and Example 6-00,
page 6-53). Add informative note from the 90.1 Users Manual. - ‘

1414.1 Sealing.

Discussion: (1) Require better sealing for ductwork.
(2) Provide greater consistency between residential and nonresidential specifications for
sealing methods.
(3} Add note from ASHRAE/IESNA Standard 90.1-1999, Table 6.2.4.3B to clarify categories.

1416 Completion Requirements (includes commissioning).

Discussion: The 2000 Washington State Energy Code now includes the completion and
commissioning requirements from the 1997 Seattle Energy Code. The following proposed
revisions are intended to make these requirements work better by:

(a) establishing minimum commissioning requirements for all mechanical systems, and
(b} describing acceptable commissioning criteria.

&)
a"'*.»i
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1421 System Type.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1421.1 System Sizing Limits.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code, but change limits to 16 and 25 Btu per square foot to
reflect changes in Chapter 13 and Section 1431.

1423 Economizers.

Discussion: Structure the code requirements so that more equipment has full economizer
capability (other than small units in Group R occupancy). Companion change to Section 1433.

1431.2 System Sizing Limits.

Discussion: (1) Incorporated into separate ordinance to carry over previous Seattle amendments
to the 1997 Washington State Energy Code, but revise sizing limit to 125%,
(2) Require muiti-stage capability for loads over 300 tons.
(3} Establish separate requirements systems with heat recovery (Exceptlon 4).

1432.2.2 Hydronic Systems.

Discussion: (1) Application to mechanical refrigeration incorporated into separate ordinance to
carry over previous Seattle amendments to the 1997 Washington State Energy Code.
(2) Threshold revised to 300,000 Btu/h per ASHRAE/IESNA Standard 90.1-1999, Section
6.3.4.3.
(3) Add requirements for valves per ASHRAE/IESNA Standard 90.1-1999, Section 6.3.2.2.3.

1433 Economizers.

Discussion.: (1) Require economizer for most equipment and systems unless they comply with
one of the exceptions. Companion change to Section 1423.
(2) Provide a simpler compliance path in Exception 3 for waterside economizer systems.

1435 Simultaneous Heating and Cooling,

Discussion: Reference to Seattle Mechanical Code incorporated into separate ordinance to carry
over previous Seattle amendments to the 1997 Washington State Energy Code.

1436 Heat Recovery.

Discussion: (1) Laboratory fume hood label incorporated into separate ordinance to carry over
previous Seattle amendments to the 1997 Washington State Energy Code.
(2) Add provision for steam condensate recovery for energy and water conservation.
(3) Add provision for condenser heat recovery per ASHRAE/IESNA Standard 90.1-1999,
Section 6.3.6.2.
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1437 Electric Motor Efficiency.

Discussion: (1) Require that motors in HVAC equipment comply with minimum efficiency
requirements.
(2) Add efficiency requirements for small motors in terminal units. To obtain a copy of the
NEMA MG-1 standard, see http:/www.nema.org/standards.
(Note that there are companion changes to revise motor efficiency Table 14-4. Tables are
located after Section 1452.)

1438 Variable Flow Systems and System Criteria.

Discussion: Incorporated into separate ordinance to carry over previous Seattle amendments to
the 1997 Washington State Energy Code.

1440 Service Water Heating.

Discussion: (1) Add cross-reference to equipment efficiency requirements in Tables 14-1A
through 14-1M.
(2) Establish minimum efficiency requirements for commercial clothes washers for energy
conservation and water conservation purposes.

1452 Pool Water Heaters.

Discussion: (1) No changes (retain existing Seattle amendment), but eliminate allowance for
electric resistance heat for pools under 2000 gallons.
(2) Add minimum efficiency for heat pump pool heaters consistent with proposed Addendum
ad-14 to ASHRAE/IESNA Standard 90.1-1999.

(3) Add cross-reference to equipment efficiency requirements in Tables 14-1 to 14-3.

Tables 14-1 to 14-3 HVAC Equipment Efficiency.

Discussion: Replace equipment efficiencies in Tables 14-1 to 14-3 with new Tables 14-1A
through 14-1M based on 29 October 2001 values in ASHRAE/IESNA Standard 90.1-1999
(these values include Addendum j to ASHRAE/IESNA Standard 90.1-1999 to address ARI
Standard 550/590-1998). Leave blank table numbers to correspond with the Standard 90.1
numbering system.

Table 14-4 Motor Efficiency.

Discussion: Adopt the CEE (Consortium for Energy Efficiency) specifications for energy
efficient motors. For additional information, see http://www.ceeformt.org/ind/mot-sys/mot-sy-
main.php3. ‘

1512 Exempt Lighting.
Discussion: (1) Clarify application of the code. Incorporate WSBCC Interpretations 94-22 and
96-07.

(2) Shift from exempt spaces to exempt lighting. Language for most modifications is from
ASHRAE/IESNA Standard 90.1-1999, Section 9.3.1.
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1513.1 Local Control and Accessibility.

Discussion: Companion change to Section 1513.6.1.

1513.3 Daylight Zone Controls.

Discussion: (1) Require automatic controls for all daylighted spaces.
(2) Provide graphics that clarify daylight zone area.

1513.5 Automatic Shut-off Controls, Exterior.

Discussion: (1) Require exterior lighting, including signs, to be capable of being turned off
during daylight hours.
(2) Provide better control for exterior lighting.

1513.6 Automatic Shut-Off Controls, Interior.

Discussion: (1) Change application to all buildings over 5,000 ft* for consistency with IESNA
Standard 90.1-1999, Section 9.2.1.1.
(2) Require occupancy sensors for small offices, meeting and conference rooms, and school
classrooms.

1513.6.1 Oeccupancy Sensors.

Discussion: Require manual switch so that occupants have the ability to turn off part or all of the
lights when not needed to avoid unnecessary wasting of energy. Having a manual switch
serves two purposes:

(a) The occupant can switch off the light when they ENTER a space (after it has been
automatically turned on by the sensor) if the light is not needed, such as in a perimeter
daylight zone.

(b) The occupant can switch off the light when they LEAVE a space so the lighting energy is
not wasted for 30 minutes each time they leave while waiting for the occupancy sensor to
automatically turn off the lights.

1521 Prescriptive Interior Lighting Requirements.

Discussion: The intent of the prescriptive lighting option was to provide a mechanism to
transform the market for lamps, while still achieving installed lighting wattages comparable to
the Lighting Power Allowance option in Section 1530. When this option was first adopted, T-
12 lamps were the predominant lamp. Initially, the goal was to shift the market to T-8 lamps
and to two-lamp fixtures. Now that this has taken place, and the office Lighting Power
Allowance is proposed to be reduced, the original intent is maintained by providing support for
electronic dimming ballasts with photocell control for daylighting and lumen maintenance.
Companion change to Table 15-1. Other options considered were to limit the prescriptive
option to single-lamp fixtures or to not allow the use of T-8 lamps.
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1530 Lighting Power Allowance Option.

Discussion: (1) Definition of low voltage track incorporated into separate ordinance to carry
over previous Seattle amendments to the 1997 Washington State Energy Code.
(2) Revise default assumptions for track lighting to reflect current practice.

1532 Exterior Lighting Power Allowance.

Discussion: Ensure that exterior lighting is used in the area allotted for it.

Table 15-1 Unit Lighting Power Allowance (I.LPA).

Discussion: (1) Revise lighting power allowances to reflect current practice. Research on
buildings that were constructed and occupied in Seattle during the last three years found lower
installed lighting wattages, but with little additional task lighting. Part of this is in response to
a need to minimize glare on computer monitors.

(2) Provide separate, higher lighting power allowance for medical office as a companion
change to revisions to 1512.1 item 1 and 1512.2 item 9.

1540 Transformers.
Discussion: Provide increased efficiency requirements for internal building transformers.

For additional information including a copy of the NEMA TP 1 standard, see
http:/iwww.ceeformt.org/ind/trnsfm/trnsfim-main.php3.

RS-29, Section 3.6.5, Parking Garage Ventilation.
Discussion: Clarify the baseline for RS-29 analysis.
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V#1

ORDINANCE

AN ORDINANCE relating to energy efficiency and energy conservation: aménding Section
22.700.010 of the Seattle Municipal Code ("SMC") that adopted the 2000
Washington State Energy Code with Seattle amendments and amending the Energy
Code Sections 1132.2, 1132.3, 1133, 1301, 1310.2, 1312.2, 1322, 1323, 1323.3,
1331, 1333, 1401, 1411.1, 1411 .4, 1412.2, 1412.4, 1412.6, 151*12.8, 1413, 1413.2,
1413.3, 1414.1, 1416, 1421.1, 1423, 1431.2, 1432.2, 1433, 1436, 1437, 1438, 1440,
1452, 1501, 1510, 1512, 1512.1, 1512.2, 1513.1, 1513.3, ¥513.5, 1513.6, 1521,
1530, 1532, and Tables 10-5B, 10-6, 13-1, 14-4, and 15»"1 and the title to Chapter
15; adding new Sections 1413.4, 1436.2, 1436.3, 1540’ and new Tables 14-1A, 14-
1B, 14-1C, 14-1D, 14-1E, 14-1F, 14-1], 14-1K, 14- lL 14-1M, and new Section
3.6.5 to Reference Standard 29 of the Energy Codef /and repealing Tables 14-1, 14-2,
and 14-3 of the Energy Code. ‘._;

BE IT ORDAINED BY THE CITY OF SEATTLE AS FOLLOWS:

Section 1. Section 22.700.010, SMC, as last amended by Ordinance 120378 is further

amended as follows: ;.f
22.700.010  Adoption of the 2000 Washmgtcm State Energy Code and local amendments.

The 2000 Washington State Energy Coﬂe (WAC 51-11) and the amendments thereto
adopted by Ordinance 120378 incorporating }_}fle Seattle Amendments, and amendments
made by the Washington State Building Cogfe Council to the 2000 Washington State Energy
Code filed January 5, 2001 (WSR 01—03-0}’0), which is filed with the City Clerk in C.F.
304655, and further amendments made in/Ordinance are hereby adopted and by
this reference made a part of this subtlthv and shall constitute the official Energy Code of the
Clty The 1997 Washington State Energy Code, and amendments thereto, are hereby
repealed.

Sy
S,

j
Section 2. Effective December 31 2001, Table 10-5B of the Energy Code is amended
as follows: i
/
i TABLE 10-5B(1)
§{ Group R Occupancy:

Default U~I§éctors for Concrete and Masonry Walls

8" CONCRETE MASONRY |

WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout

Perlite Vermiculite

Exposed Block, Both Sides 0.40 0.23 0.24
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V#i
R-5 Interior Insulation, Wood Furring 0.14 0.11 0.12 0.15
R-6 Interior Insulation, Wood Furring 0.14 0.11 0.11 0.14
R-10.5 Interior Insulation, Wood Furring 0.11 0.09 0.09 0.11
R-8 Interior Insulation, Metal Clips 0.11 0.09- 0.09 0.11
R-6 Exterior Insulation 0.12 0.10 0.10 - 0.12
R-~10 Exterior Insulation 0.08 0.07 0.07 0.08
R-9.5 Rigid Polystyrene Integral
Insulation, Two Webbed Block 0.11 0.09 0.09 0.12

(SRR

12" CONCRETE MASONRY

WALL DESCRIPTION CORE TREATMENT

ESN

N W

Partial Grout with.Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite | Vermiculite
/
Exposed Block, Both Sides 0.35 S 0.17 0.18 0.33
R-5 Interior Insulation, Wood Furring 0.14 |7 0.10 0.10 0.13
R-6 Interior Insulation, Wood Furring 0.13 4 0.09 0.10 0.13
R-10.5 Interior Insulation, Wood Furring 0.11/ 0.08 0.08 0.10
R-8 Interior Insulation, Metal Clips 0.10 0.08 0.08 0.09
R-6 Exterior Insulation 0.11 0.09 0.09 0.11
R-10 Exterior Insulation 0.08 0.06 0.06 0.08
R-9.5 Rigid Polystyrene Integral
Insulation, Two Webbed Block /011 0.08 0.09 0.12

8" CLAY BRICK

WALL DESCRIPTION CORE TREATMENT

[ )
— O\ 00 ]

Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite Vermiculite

Exposed Block, Both Sides =~/ 0.50 0.31 0.32 0.56
R-5 Interior Insulation, Wood Fufring 0.15 0.13 0.13 0.16
R-6 Interior Insulation, Wood Furring 0.15 0.12 0.12 0.i5
R-10.5 Interior Insulation, Wogd Furring 0.12 0.10 0.10 0.12
R-8 Interior Insulation, Metal Clips 0.11 0.10 0.10 0.11
R-6 Exterior Insulation 0.12 0.11 0.11 0.13
R-10 Exterior Insulation 0.08 0.08 0.08 0.09

6" CONCRETE POURED OR PRECAST
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WALL DESCRIPTION CORE TREATMENT ‘
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated | Grout
Perlite Vermiculite
Exposed Block, Both Sides NA “NA NA 0.61
R-5 Interior Insulation, Wood Furring NA NA NA 0.16
R-6 Interior Insulation, Wood Furring NA NA S NA 0.15
R-10.5 Interior Insulation, Wood Furring NA NA /7 NA 0.12
R-8 Interior Insulation, Metal Clips NA NA NA 0.12
R-6 Exterior Insulation NA NA / NA 0.13
R-10 Exterior Insulation NA NA / NA 0.09
Notes for Default Table 10-5B(1)
1. Grouted cores at 40" x 48" on center vertically and’ horizontally in partial grouted
walls.
2. Interior insulation values inctude 1/2" gypsum board on the inner surface.

(78]

and is not compressed. /
4. Intermediate values may be 1nterpolated using this table. Values not contained in
this table may be computed using the prqgedures listed in Standard RS-27.

Fi
;

TABLE 10-5B(2)

Other than Group R Occupancy:

Default U-Factors forfboncrete and Masonry Walls

Furring and stud spacing is 16" on center. Insﬁlatlon is assumed to fill furring space

Framin Rated R-Value of Insulation| Assembly {F-Factors | Assembly U-Factors for Assembly U-Factors for
Type and Alone fi Concrete Block Walls: Concrete Block Walls:
Depth Solid Congrete Walls Selid Grouted Partially Grouted (Cores uninsulated
F except where specified)
No Framing R-0 Uy 0.740 U- 0.580 U- 0.480
Ungrouted Cores Fitled § NA, N.A, U- 8.350
with Loose-Fill Insulation i
Continugus Wood Framing
© 075 in. R-_30 7 U- 0247 U- 0.226 U- 0.210
1.5 in. R- _6.0 ¢ U-0.160 U- 0.151 U-0.143
2.0 in, R- 10.0 J U-0116 U- 0.111 U- 0.107
3.5 in. R-110 § T U-0.0% U- 0.091 U- 0.088
35 in R- 13.0 i U-0.085 U- 0.083 U- 0.080
335 in. R- 150 ] U- 0.079 U- 0.077 U- 0.075
5.5 in. R- 190 U- 0.060 U- 0.059 U- 0.058
5.5 in. R-21.0 K U- 0.057 U- 0.055 U- 0.054
Continuous Metal Framing at 24 in. on c;;nter horizontally
.75 in. R-_30 U~ 0364 U- 0.32% U-0.288
1.5 in. R- _6.0 U- 0274 U- 0.249 -0.229
2.0 in. R- 10.0 U~ 0.225 U- 0.207 U-0.193
3.5-4.0 in. R-11.0 U- 0.168 U- 0.158 U- 0.149
3.5-4.0 in. R- 130 U- 0.161 U- 0.152 U-0.144
3.5-4.0 in. R-15.0 U- 0.155 U- 0.147 U- 0.140
5.5-6.0 in. R- 190 U-0.118 U- 0.113 U-0.109
5.5-6.0 in. R-21.0 | U- 0113 U- 0.109 U- 0.105
1 in. Metal Clips at 24 in. on center horizontally and 16 in. verticall
1.0 in. R- 38 ! U-0.210 U- 0.195 U-0.182
1.0 in. R- 50 U-0.184 U- 0.172 U-0.162
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1.0 in. R- 56 U-0.174 U- 0.163 U- 0.154
1.5 in. R- 84 U- 0.129 U-0.123 U~ 0.118-

20 in. R- 76 U-0.129 U-0.123 U-0.1i8
2.0 in. R- 10.0 U- 0.110 U 0.106 U- 0102

2.0 in. R-11.2 U- 0.103 U- 0.099 U--0.096

2.5 in. R- 935 U-0.109 U-0.104 U- 6101

2.5 in. R- 140 U- 0.086 U- 0.083 - - 0.080

3.0 in. R- 168 U- 0.073 U- 0.071 U- 0.069

3.5 in. R-17.5 U- 6.069 U- 0.067 U- 0.065

3.5 in. R- 19.6 U- 0,064 U- 0.062 / U- 0.061

40 in. R- 200 U- 0.061 U- 0060 U- 0.058

4.0 in. R- 224 Y- 0.057 U- 0056 U- 0.054

5.0 in. R- 280 U- 0.046 U- 0046 / U- 0.045

IContinuous Insulation Uninterrupted by Framing

No Framing R- 3.0 Y- 0.230 U- 0.212 U- 0.197
R- 4.0 - 0.187 U- 0175 U-0.164

R- 5.0 U- 0.157 U- 0,149 U-0.141

iiNo Framing R- 6.0 U-0:136 - U-/0.129 U- 0.124
R- 7.0 U-0.120 Y- 0.115 U- 0.110

R- 8.0 U= 0.107 - 0.103 U- 0.099

R- 9.0 U-0.097 ¢ U-0.093 U-0.090

R-10.0 U-0.088 4 U-0.085 U-0.083

No Framing R- 110 U- 0.081 { U-90.079 U- 0.076
R- 12.0 U- 0.075 7. 0073 U- 0.071

R-13.0 U- 0.070 7 U~ 0.068 U- 0.066

R- 140 U-0.065 I U-0.064 U- 0.062

R- 150 U- 0.061 / U-0.060 - 0.059

No Framing R- 1640 U~ 0.058 7 U- 0.056 U-0.055
: R- 1740 U=~ 0.054 ¢ U- 0.053 U- 0.052

R- 180 U- 8052 ; U- 0.051 U- 0.050

R- 190 U- 0049 7 - 0.048 U- 0.047

R- 20.0 U--0.047 7 U- 0.046 U- 0.045

i,

Notes for Default Table 10-5B(2)

1. It is acceptable to use the U-factorsf in Table 10-5B(2) for all concrete and masonry

walls, provided that the grouting Ls equal to or less than that specified.

— For ungrouted walls, use the pz}%tiallv— grouted column.

— For metal studs and z~furring,_,.itse the continuous-metal-framing category.

— For discontinuous metal clipsf 1 inch square or smaller, use the metal-clip category.

- For insulation that is attached without any framing members (e.g. glued), use the
continuous-insulation-uninterrupted-by-framing category. Continuous insulation may be
installed on the interior or exé%en'or of masonry walls, or between stand-alone walls in
multi-layer masonry walls. ¢r on the interior or exterior of the concrete.

2. For Table 10-5B(2), the U;ffactor includes R-0.17 for exterior air film and R-0.68 for

interior air film - vertical surfaces. For insulated walls, the U-factor also includes R-0.45

for 0.5 in. gypsum board.; U-factors are provided for the following configurations:

() Concrete wall: 8-in. normal weight concrete wall with a density of 145 Ib/ft’.

(b) Solid grouted concrete block wall: 8-in. medium weight ASTM C90 concrete block
with a density of 115 1b/ft> and solid grouted cores.

(¢) Partially grouted concrete block wall: 8-in. medium weight ASTM C90 concrete
block with a density of 115 Ib/ft® having reinforcing steel every 32 in. vertically and

AR
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every 48 in. horizontally, with cores grouted in those areas only. Other cores"vare
filled with insulating material only if there is no other insulation.

3. For walls with insulation contained in a framing layer, the U-factors in Table 10-5B(2)
assume contact (and thermal bridging) between the mass wall and other framing. For
wall assemblies with multiple layers where the wood or metal framimg laver does not
contact the concrete or masonry layer (i.e. walls with an airspace bétween the stud wall
layer and the mass wall layer), it is acceptable to use the appromi’éte wood or metal
frame wall default U-factors in Tables 10-5 or 10-5A. Note, itds acceptable to use this
approach where the insulation extends beyond the framing qna is in contact with the
mass wall layer (e.g. a nominal four-inch metal stud contaming insulation that is
nominally six inches thick and therefore extends two mches beyond the back of the

metal stud).

&

4. Except for wall assemblies qualifying for note 3, if ot taken from Table 10-5B(2), mass
wall U-factors shall be determined in accordance with ASHRAE/IESNA Standard 90.1-
1999, Appendix A, Section A3.1 and Tables A-ijo A-8, or Section A9.4. If not taken
from Table 10-9, heat capacity for mass walls shall be taken from ASHRAE/IESNA
Standard 90.1-1999, Appendix A, Table A-6 ot A-7.

7
5
£

Section 3. Effective December 31, 2001,;"i“able 10-6 of the Energy Code is amended as
follows: /
/
TABLE 10-6
Other thar Group R Occupancy:
Default U-Factors for Vertical élazmg, Overhead Glazing and Opaque Doors

Vertical Glazmg !mcludmg {rame)

U-Factor

_; Aluminumy Vinyl/

Ff;lz,ne w/ thermali Wood

/ break | Frame
Single 1.45 1.45 1.45
Double 0.90 0.85 0.75
1, Inch Air, Fixed | 0.75 0.70 0.60
¥ Inch Air, Low-¢"*%, Fixed 0.60 0.55 0.50
Y, Inch Alr, Low-e(o 7 , Fixed 0.55 0.50 0.45
Y, Inch Argon Low4e(° 10y , Fixed 0.50 0.45 0.40

The category for aluminum frame w1th a thermal break is as defined in footnote 7 to Table 10-6A.

» frame)

o

Overhead Glazing; Sloped Glazing (includin

U-Factor
AluminumVinyl/
w/ thermall Wood

break | Frame

Any
Frame
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Single 1.74 1.74 1.74
Double ' 1.08 1.02 0.90
Y, Inch Air, Fixed 0.90 084 | 072
/4 Inch Air, Low-¢""”_Fixed 0.72 | 066 | 060"
Y, Inch Air, Low-¢'”, Fixed 0.66 0.60 |,-0.54
5 Inch Argon, Low-¢'”), Fixed 0.60 0.54 /| 048

This default table is applicable to sloped elazing only. (Sloped glazing is Wa’*multiple-lite
glazed system (similar to-a curtain wall) that is mounted at a slope grea‘cef than 15 degrees
from the vertical plane.) Other overhead glazing shail use the defaults in Table 10-6E.

H

— : VinvliWood
S Frame
Opaque Doors
- U-Factor
Uninsulated Motal 1.20
Insulated Metal (Including Fire Eoor 0.60
and Smoke Vent)
Wood 0.50
NOTES:

Where a gap width is listed (i.e.: 1/2 mch) that is the minimum allowed.

Where a low-emissivity emittance is fisted (i.e.: 0.40, 0.20, 0.10), that is the maximum allowed.

Where a gas other than air is listed (#.e.: argon), the gas fill shall be a minimum of 90%.

Where an operator type is listed (i.¢': fixed), the default is only allowed for that operator type.

Where a frame type is listed (i.e.: wood/vinyl), the default is only allowed for that frame type. .
Wood/Vinyl frame includes reinforced viny! and alominum-clad wood.

Section 4. Effective December 31, 2001, Section 1132.2 of the Energy Code is amended
as follows: !

1132.2 Building Mechanieill Systems: Those parts of systems which are altered or
replaced shall comply with 5Chapter 14 of this Code.

1132.2.1 Economizer Capability: Where the air-handling equipment (not including
individual water source heat pumps) is being replaced or where 60% or more of the length
of the trunk ductwork (not including diffuser runouts) on a floor or served by a system,

whichever is smaller, is being moved or replaced,

6
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a. the system shall comply with the economizer requirements in Section 1433, or

b. the system shall comply with a long-term plan that has been approved by DGLU and
that will bring the mechanical system serving that floor into compliance with the
economizer requirements in Section 1433 through incremental changes. /For projects
using this option, the plan shall be updated whenever the Energy Coc}@/is revised.

EXCEPTIONS:

1.  Where the floor-to-structure (bottom of beam if there is a beam) height is'less than 10 feet and the
replacement equipment is not installed outdoors or in a mechanical roqfn adjacent to outdoors.
2. The Code Official mav approve alternative desions not in full corplidnee with this Code when

existing building or occupancy constraints make compliance impragtical.

4

7

-1132.2.2 Economizer Capability for Water Source Heat Puly'{p Systems: Where water-

source heat pumps are being replaced, the individual heat pump being replaced shall have

valves complying with Section 1432.2.2 and

a. the individual heat pump being replaced shall be equipped with economizer coil and
operating controls. When the total capacity of all the heat pumps with economizer
coil connected to a particular system exceeds 5 0% of the installed capacity of that
system, then the condenser water system and cqéling, tower for the entire system
shall be capable of providing economizer that eomplies with Section 1433. (This
may necessitate changing the cooling tower and loop piping size.), or

b. the system shall comply with a long-term pldn that has been approved by DCLU and
that will bring the mechanical system serving that floor into compliance with the
economizer requirements in Section 1433 through incremental changes. For projects
using this option, the plan shall be updqtéd whenever the Energy Code is revised.

EXCEPTIONS:

1 Systems that comply with the air econo‘rmzer requirements.

The Code Official may approve alternative designs not in full comghance with this Code when
existing building or occupancy constiaints make compliance impractical.

Section 5. Effective December 31 2001 Section 1132.3 of the Energy Code is amended
as follows: ‘
1132.3 nghtmg and Motors: Where the use in a space changes from one use in Table 15-

I to another use in Table 15-1, the installed lighting wattage shall comply with Section 1521
or 1531.

Other tenant im rofifements alterations or repairs where 60% or more of the
p P

fixtures 1 in a space enclosed by walls or. ceﬂmg-helght namtlons ((use-{as-defined-in-Table

' . @it are new shall
comply Wlth Sectlons 15 31 aznd 1532 ( Where th1s threshoid is tnggered the areas of the
affected spaces may be agg;egated for code compliance calculations.)

Where less than 60% of the fixtures in a space enclosed by walls or ceiling-height
partitions are new, the installed lighting wattage shall be maintained or reduced. Where
60% or more of the lighting fixtures in a suspended ceiling are new, and the existing
insulation is on the suspended ceiling, the roof/ceiling assembly shall be insulated according
to the provisions of Chapter 13, Section 1311.2.
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Where new wiring is being installed to serve added fixtures and/or fixtures are being
relocated to a new circuit, controls shall comply with Sections 1513.1 through 1513.5.
Where a new lighting panel (or a moved lighting panel) with all new raceway and conductor
wiring from the panel to the fixtures is being installed, controls shall comply wﬁh’Sectlon
1513.6.

- Those motors which are altered or replaced shall comply with Sectlor;f’l 51 1.

/
.«‘f

Section 6. Effective December 31, 2001, Section 1133 of the Energy Code is amended
as follows:
1133 Change of Occupancy or Use: Changes of occupancy or use shall comply with the
following requirements:

a. Any unconditioned space that is altered to become seml—heated cooled, or fully
heated, or any semi-heated space that is altered to bee@me cooled or fully heated
space shall be requlred to be brought into full compl}ance with this Code._For spaces
constructed prior to this Code, the installed heating Output capacity shall not exceed
16 Btu/h per square foot unless the building envel,épe complies with Chapter 13.
Existing warehouses and repair shops are considéred unconditioned space unless
they are indicated as conditioned space in DCLU records or they were built after
1980 and they comply with the building envelope requirements for conditioned space
in effect at the time of construction. (See thé Seattle Mechanical Code for
requirements for combustion appliances.) /

b. Any Group R occupancy which is converted to other than a Group R occupancy shall
be required to comply with all of the prov1s10ns of Sections 1130 through 1132 of
this Code.

j'
s

J

;

f

Section 7. Effective December 31, 20()1 Section 1301 of the Energy Code is amended
as follows:

.{
i
P

1301 Scope: Conditioned buildings or, fgortions thereof shall be constructed to provide the
required thermal performance of the various components according to the requirements of

this chapter. Unless otherwise approved by the building official, all spaces shall be assumed
to be at least semi-heated. /

EXCEPTIONS: ;

1. Greenhouses isolated fmn’fany conditioned space and not intended for occupancy.

2. As approved by the bmldmg official, spaces not assumed to be at least semi-heated.

3.  Unconditioned Group ((M))U occupancy accessory to Group R occupancy.

4. - Unstaffed equipment shelters or cabinets used solely for personal wireless service facilities.

5. _Parking lot attendant béoths no larger than 100 square feet, provided that the opaque components
comply with the requig%ments for semi-heated spaces in Section 1310.2. The heating equipment
limitations in Section 1310.2 do not apply.

¢

Sectlon 8. Effective December 31, 2001, Section 1310.2 of the Energy Code is amended
as follows: :
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1310.2 Semi-Heated Spaces: All spaces shall be considered conditioned spaces, and shall //

comply with the requirements in Section 1310.1 unless they meet the following criteria for
semi- heated spaces. The installed heating equipment output, in Climate Zone 1, shall be 3

Btu/(h e ﬁ ) or greater but not greater than 8 Btu/(h e ﬁz) and in Climate Zone 2, shall be 5

Btu/(h e ﬂ ) or greater but not greater than 12 Btu/(h ft ). Heating shall he controlled by a
thermostat mounted not lower than the heatmg unit and capab}e of preve ting heatmg above

For semi-heated spaces with electric resistance §pace heat, (1) the building envelope
for the semi-heated spaces shall comply with the Prescehptlve Building Envelope Option in
Section 1320 or (2) the entire building envelope for the semi-heated spaces plus the fully
heated spaces shall comply with the Component Performance Building Envelope Option in
Section 1330. /

For semi-heated spaces with other space heat (1) the building envelope for the semi-
heated spaces shall comply with the following requirements or (2) the building envelope for
the semi-heated spaces shall comply with the Prescriptive Building Envelope Option in
Section 1320 or (3) the entire building enveldpe for the semi-heated spaces plus the fully
heated spaces shall comply with the Compgnent Performance Building Envelope Option in
Section 1330 using the U-factors below fg"f the semi-heated spaces.

U=0.07 maximum for the opaqug’roof assembly, or

continuous R-14 insulation instgﬁled entirely outside of the roof structure, or

R-19 insulation installed insid¢ or within a wood roof structure, or

R-25 insulation installed inside or within a metal roof structure.

For opaque wall areas: f

i.  U-0.25 maximum for the overall assembly (or R-3 minimum insulation only for
continuous insulation ér insulation between wood framing; or R-10 minimum
insulation only for ingulation between metal framing) for mass walls complying
with the heat capacity requirements in Table 13-1, Footnote 2.

ii. U-0.14 maximum for the overall assembly (or R-11 minimum insulation only)
for metal frame wgﬁls.

iii. U-0.088 maximum for the overall assembly (or R-11 minimum insulation only)
for wood frame and other walls.

f. _For floors over unconditioned space, U-0.088 maximum for the overall assembly (or
R-11 minimum insulation only).

g. For fenestration, U-0.90 maximum and a maximum area equivalent to 10% of the
gross wall area.

o po oW

It is acceptable to combine semi-heated spaces and fully heated spaces in Target UA
calculations.
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Section 9. Effective December 31, 2001, Section 1312.2 of the Energy Code is amended
as follows:

"

1312.2 Solar Heat Gain Coefficient and Shading Coefficient: Solar Heat Gain
Coefficient (SHGC), shall be determined, certified and labeled in accordance with,the
National Fenestration Rating Council (NFRC) Standard by a certified, mdependent agency,
licensed by the NFRC. Ve
EXCEPTION: Shading coefficients (SC) or solar heat gain coefﬁment for the
center of glass shall be an acceptable alternate for compliance ¥ with solar heat gain
coefficient requirements. Shading coefficients or solar heat gram coefficient for the
center of glass for glazing shall be taken from Chapter ((2—9—))30 of Standard RS-27
or from the manufacturer's ((test-))data_using a spectral da*’[a file determined in
accordance with NFRC 300. /f’
y
Note that using the exception for the SHGC for the center-of-glass
does not give the full credit for the overall qﬁ/)duct (including the
-~ |frame) that the NFRC-certified SHGC doeg. Though the SHGC
for the frame is not zero (the ASHRAE Handbook of
Fundamentals indicates that the SHGC d/a:n range from 0.11-0.14
for metal frames and from 0.02-0.07 f:(zjr wood/vinyl/fiberglass
frames), the SHGC for the frame is 1ﬂvarlable lower than that for
ithe glass. Consequently, an \TFRC-;t:ertiﬁed SHGC will generally
§be lower.

Section 10.  Effective December 31, 2001 Section 1322 of the Energy Code is
amended as follows: /

1322 Opaque Envelope: Roof/ceilings, opaque exterior walls, opaque doors, floors over
unconditioned space, below grade walls, slab on grade floors and radiant floors enclosing
conditioned spaces shall be insulated according to Section 1311 and Tables 13-1or 13-2.
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 metal frame assemblies used in spaces with electric resistance 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 Table 13-1. 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. For prescriptive compliance only,

10
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a. __for glazing areas that are 30% and less of the gross wall area, the insulation of the perimeter L

edge of an above grade floor slab which penetrates the exterior wall may be reduced to R-5
provided that the glazing U-factor is reduced by U-0.05 below that required in Tables 13 1
and 13-2,

b.  for glazing areas that exceed 30% of the gross wall area, the perimeter edee of an above
grade floor slab which penetrates the exterior wall may be left uninsulated prov1ded that the

glazmg U factor is reduced by U-0.10 below that requlred in Tables 13 1 and 13 2. ( (CPhe

Qﬂables—}é—l-aﬁd—l%—})) p
3. For roofs with continucus rigid insulation on the top of the roof, the msulatmn R-value may be
averaged for compliance with minimum prescriptive R-values only, providéd that both:

a. _the minimum insulation is no less than R-5 (but not including area W’lthln 6 inches of each
roof drain), and i
b. the area-weighted average insulation is R-46 (in lieu of R-30) fof electrlc resistance space
heat and R-27 (in lieu of R-21) for other fuels. : 7

Section 11.  Effective December 31, 2001, Section 1323 of the Energy Code is
amended as follows:

1323 Glazing: Glazing shall comply with Section 131;/ énd 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 g}ézmg assembly has an overall U-factor

that complies with the values in Table 13-1. //
EXCEPTIONS: /
1. Vertical glazing located on the display side xﬁf the street level story of a retail occupancy or where
there is a street level transparency requlrement in the Seattle Land Use Code provided the glazing
a. (i)_is double-glazed with a minimugh 1/2 inch airspace and with a low-e coating having a
maximum emittance of e-0:40 fn any type of frame or
(i) has an area-weighted U-factor;of 0.60 or less.
(U-factor calculations shall use cweraﬂ assembly U-factors. When this exception is used
there are no SHGC requ}remengs) and
b.__has a visible transrmttance of (1) 0.6

inciuding the frame of 0.5; or_greater for fixed glazing and 0.44 or>greater for operable
glazing. Visible transmittasice shall be determined in accordance with Section 1312.2. and,

((b3)c. does not exceed 75% of the gross exterior wall area of the display side of the street level
story. However, if the display side of the street level story exceeds 20 feet in height, then
this exemption may onlybe used for the first 20 feet of that story.

When this exception is utilizéd, 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. Single glazing for ornamental, security, or architectural purposes shail be included in the
- percentage of total glazing 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 single glazing is 1% of the gross exterior

wall area.

Section 12.  Effective December 31, 2001, Section 1323.3 of the Energy Code is
amended as follows:

11
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1323.3 Selar Heat Gain Coefficient: The area-weighted average solar heat gain e
coefficient of all glazing shall not be greater than that specified in Tables 13-1 or 13-2 for

the appropriate area and U-factor. ya

EXCEPTIONS:

1. _Glazing separating conditioned space from semi-heated space or unconditioned spaCe.

2. _Vertical glazing which is oriented within 45 degrees of north shall be allowed tohave a
maximum solar heat gain coefficient SHGC-0.10 above that required in Table13-1.

3. For demonstrating compliance for vertical glazing only, the SHGC in the pvbp_osed building shall
be allowed to be reduced by using the multipliers in the table below for e@ch glazing product

shaded by permanent projections that will last as long as the building itdelf,

,f/

Projection Factor SHGC Multiplier SHGCMultiplier
(All Orientations {Nowth-Oriented)
except North-oriented) ) £
0-0.10 1.00 /100
<0.10 - 0.20 0.91 ¥ 0.95
<0.20 - 0.30 0.82 J 0.91
<0.30 - 0.40 0.74 /7 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
<0.80-090 | 047 075
<0.90 - 1.00 " 0.44 0.73

7
7

7

Projection factor (PF) is the ratio of th'ﬁ”horiz-ontal depth of the external shading projection {A)
divided by the sum of the height of thé fenestration and the distance from the top of the fenestration to
the bottom of the farthest point of th¢ external shading projection (B), in consistent units. {See

Exhibit 1323.3.) 7

PF=A/B

Exhibit 1323.3

Section 13.  Effective December 31, 2001, Section 1331 of the Energy Code is
amended 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 (U 7

12
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and solar heat gain coefficient rate (SHGC * Ay) 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, 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 k;efat gain or
loss for the entire building envelope does not exceed the total resulting from comphance to
the U-factors, F-factors or allowable areas specified in this section.

((

Section 14.  Effective December 31, 2001, Sec}fon 1333 of the Energy Code is
amended as follows:

.7
j

1333 UA Calculations: The target UA; and the ﬁ?oposed UA,, shall be calculated using
Equations 13-1 and 13-2 and the corresponding dreas and U-factors from Table 13-1 or 13-
2. For the target UA, calculation, the overhead glazing shall be located in roof/ceiling area
and the remainder of the glazing allowed per fable 13-1 or 13-2 shall be located in the wall
area._Where insulation is tapered, separate assemblv U-factors shall be calculated in
accordance with Section 1322, j

H

7

{

Section 15.  Effective December 31f 2001, Table 13-1 of the Energy Code is amended
as follows:

TABLE 13-1
BUILDING ENVELOPE REQUIREMENTS
FOR CLIMATE ZONE 1

- MINIMUM INSULATION R-VALUES OR
MAXIMUM COMPONENT U-FACTORS FOR ZONE 1

Building Components

Space Heat Components
Type Roofs Over | All Other Opagque Walls Opaque| Floor Over |[Slab On
Attic? Roofs? Doors | Uncond Space | Grade®
Electric R-38 or R-30or {R-19o0r U=0.60 {R-30 or R-10 or
resistance JU=0.031 U=0.034 U=0.062 U=0.029 F=0.54
heat**
Tl
# oy ﬁ{%

13 clen
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2. Allothers |R-30or (Rttor=014)) U=0.60 |R-19or IR-10 or

including |U=0.036 (a) Metal framing: U=0.056 F=0.54

heat pumps R-13 cavity insul. + R-3.8 continuocus insul. e

and VAV or U-0.084: y

(b) Wood framing & framing other than metal: V4
R-19 or U-0.062 /
J‘/‘;
** Compliance with nominal prescriptive R-values requires wood framing. //‘
/

&

/
MAXIMUM GLAZING AREAS AND U-FACTORS/AND
MAXIMUM GLAZING SOLAR HEAT GAIN COEFFICIENTS FOR ZONE 1

Glazing /
Space Heat Type Maximum Glazing é,i{ea as % of Wall

0% to 20% >20% £030% | >30% to 40%
i
Maximum Max. Maximgé_l Max. Maximum Max.
UFactor | gage? | UFagor | spged ] UsFater | spoct
VG | 06 VG F oG YG | 0G
1. Electric resistance heat’ 0.40 | 0.48 0.40 040/ 0.48 0.30 PRESCRIPTIVE
/’f’rescrlptive only, NOT AB—M‘?JEEWED
,got for Target UA or TS
,émnaal energy analysis
2. All others including heat pumps 0.55 | 0.66 .46 Q.55 | 0.66 ! 0.40 0.45 i 0.54 ¢ 040
/
/f.'
/
Maximum-Glazing 0%to-15% =159 _)g'é_g()ﬂ.é >20%t6-30% >30%-ta-40%
Area-asY-of Wall 4
sacct sgGet | UFacter | ggget | CFaeter | gpgct
VG [ oG VG | oG VG | 06
+—Electricresistanee-heat 0 846 /] 686 10 PRESCRIPTIVE PATHNOT-ALLOWED
~—heat-pumps-and VAV §
(:’
/
Footnotes /

1. Below Grade Walls:

When complying by the prescnptnfe approach, Section 1322:

a) walls insulated on the interior s?aall use opaque wall values,
b) walls insulated on the exterior, shall use a minimum of R-10 insulation,
c) walls shall be insulated for the first 10 feet below grade. (There shall be no credit for

insulating those portions of below grade walls and footings that are more than 10 feet

below grade, and those DOITIOHS below 10 feet shall not be included in the gross

exterior wall area((—ma—y%e—left—um&s&ﬂa{eé)) )

When complying by the componem performance approach, Section 1331:
a) walls insulated on the interior shall use the opaque wall values when determining

Ubgwt ]

b) walls insulated on the exterior shall use a target U-factor of U=0.070 for Ubgwt »
c) the calculations shall include the first 10 feet of walls below grade. (((¢))Those

portions of below grade walls and footings that are more than 10 feet below grade((;

14
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and)) shall not be included in the gross exterior wall area((;reed)) and shall not be
included when determining Apgut and Apgy.) e

2. Concrete Masonry Walls: If the area wei ighted heat capacity of the total opaque above

grade wall is 2 minimum 0f 9.0 Btu/ft e °F, then the U-factor may be mcreased to
((619)

. . /
a) 0.11 for interior insulation /
1) minimum R-11 insulation between wood studs; or /

11) minimum R-19 insulation between metal studs: or /
1) minimum R-10 insulation held in place solely by 1 inch m,étal clips at 24 inches
on center vertically and 16 inches on center horizontallyy/and ((8-25))
7

b) 0.12 for integral and exterior insulation for insulation position as defined in Chapter
2.

i) _minimum additional R-7 continuous insulation ugﬁlterrupted by framing.

Individual walls with heat capacities less than 9.0 Bt ﬂ2 e °F and below grade walls
shall meet opaque wall requirements listed abov;/

Glazing shall comply with the glazing requirem nts listed above.((folowing:))

l\@ax—imazn—Gla»zmg B-to-10-24 >;gt9;5 YA =159 t6-20-% 220984 -t6-25.97
U-Faetor sHoch SHGG4 O-Faetor SHech Y-Faetor supcct
Ve | o6 VG ve | og ve | oo
—heat-pumps-and- VAV Vi

)

| / »

3. ((Reserved:)) Roof Types: A rooﬁ/over attic is where the roof structure has at least 30
inches clear distance from the tonf/ of the bottom chord of a truss or ceiling joist to the
underside of the sheathing at the/roof ridge. and the ceiling is attached to the ceiling joist
or the bottom of the truss or ceufmg joist. Anvthing else is considered all other roofs.

4. SHGC (Solar Heat Gain Coéffic:lent per Section 1312.2): May substitute Maximum
Shading Coefficient (SC) for ESHGC (See Chapter 2 for definition of Shading
Coefficient). H

‘1

5. Radiant Floors: Where msula‘non is required under the entire slab, radiant floors shall
use a minimum of R-10 msulanon or F=0.55 maximum. Where insulation is not
required under the entire s]ab radiant floors shall use R-10 perimeter insulation
according to Section 1311.6 or F=0.78 maximum.

6. Prescriptive Alternate (nét applicable to Target UA or annual energy analysis): For
the prescriptive building envelope option only, for other than electric resistance heat
only, glazing may comply with ((either-of))the following:

Maximum Glazing Area as % of Wall =~ Maximum U-Factor Maximum
((>40%t0-60%)) VG 0G SHGC?

15
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>40% to 50% 035 0.42 0.35
((Alternatea 0.46—0.80 0:30
Alternate b 0:350.80 0.35))

7. _Prescriptive Alternate for Electric Resistance Space Heat (not applicable to Target
UA or annual energy analvsis):

For glazed wall systems, assemblies with all of the following features are deemed to
satisfy the vertical glazing U-factor requirement of U-0.40 and the overhead glazing U-
factor of U-0.48: :

a) Double glazing with a minimum 1/2 inch gap width, having a low- e’inissivity coating
with =0.10 maximum, with 90% minimum argon gas fill, and a/non -aluminum
spacer (as defined in footnote 1 to Table 10-6B), and S

b) Frame that is thermal break aluminum (as defined in footn(}te ((9))7 to Table 16-
6((B))A), wood, aluminum clad wood, vinyl, aluminum ctad vinyl, or reinforced
vinyl. /

/

s
/

Section 16.  Effective December 31, 2001, Section ,1401 ‘of the Energy Code is
amended as follows /

ction.

1401 Scope: This section covers the determination #f requirements, system and component
performance, control requirements and duct const

/
/

’ > (AN s Qoo - . . e . . .
(( £ Tov-opecta-apphcatonsrinciudiig but-not-liunited-to-hospitals;-laberateries;

= } ] - ] 1. " B -))
/

Section 17.  Effective December 3/1/ 2001, Section 1411.1 of the Energy Code is
amended as follows: j
1411.1 General: Equipment shall ha }76 a minimum performance at the specified rating
conditions not less than the values shgwn in Tables 14-1A through 14-1F((34-+threugh-14-
3)). If a nationally recognized certlﬁséatlon program exists for a product covered in Tables
14-1A through 14-1F((34-3-threugh44-3)), and it includes provisions for verification and
challenge of equipment efficiency rajtmgs then the product shall be listed in the certification
program.

EXCEPTION: Water-cooledtfwater—chillin ackages that are not designed for operation at AR
Standard 550/590 test conditions (and thus cannot be tested to meet the requirements of Table 14-1C)
of 44°F leaving chilled water temperature and 85°F entering condenser water temperature shall have a
minimum NPLV rating as shown in Tables 14-1K., L. and M. The table values are only applicable
over the following fisll load design ranges: :

Leaving Chiller Water Temp.: 40 to 48°F
Entering Condenser Water Temp.: 75 to 85°F
Condensing Water Temp.Rise: 5 to 15°F

16
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Chillers designed to operate outside of these ranges are not covered by this Code. Non-standard Part

Load Value (NPLV) is defined as single number part-load efficiency figure of merit for chillers
references to conditions other than IPLV conditions. Design condenser water flow rate shall not be
less than 2.5 gpm/ton.

In addition to complying with the minimum equipment efficiency reguirements of
this section, fan motors and other motors used as a component of the equipment shall /~
comply with the motor efficiency requirements of Section 1437, unless it is the h1gb(est
efficiency available as a factory option. /’

Gas-fired and oil-fired forced air furnaces with input ratings > 225, 000 Btu/h (65
kW) shall also have an intermittent ignition or interrupted device (IID), and Wave either
mechanical draft (including power venting) or a flue damper. A vent damp’ér is an
acceptable alternative to a flue damper for furnaces where combustion aif 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, -'/

Electric furnaces over 15 kW shall have a minimum of tWo stages of control for
heating.

Cooling towers serving chilled water systems with ajfside economizer complying
with Section 1433 without using the exceptions shall be selected to be able to maintain a
return condenser water temperature to the tower of 86 F or less at peak design conditions.

Cooling towers serving chilled water systems Wath waterside economizer shall also
comply with Section 1433, Exception 3. /

Hydronic heat pump and other cooling and réﬁ‘igeration 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 without heat r@éoverv are allowed, except for medical and
dental equipment, equipment using less than 1 gpm, and replacement of existing icemakers.

‘However, single pass cooling is allowed during power outages and other emergencies.

/

/

Section 18.  Effective December 31, 5001 Section 1411.4 of the Energy Code is
amended as follows: f
]

1411.4 Packaged and Split System El,éctric Heating and Cooling Equipment: Packaged
and split system electric equipment prot'}iding both heating and cooling with a total cooling
capacity greater than 20,000 Btu/h sha;ﬂ be a heat pump.

EXCEPTION: Unstaffed equn}ment shelters or cabinets used solely for personal wireless service
facilities. f
f
;
Section 19.  Effective Deceml:?er 31, 2001, Section 1412.2 of the Energy Code is
amended as follows:

- 1412.2 Deadband Controls: Wheil used to control both comfort heating and cooling, zone

thermostatic controls shall be capable of a deadband of at least 5 °F within which the supply
of heating and cooling energy to the zone is shut off or reduced to a minimum.

EXCEPTIONS:
1. - Specia] occupancy, special usage or code requlxements where deadband controls are not
appropriate.

17
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netustve;-and-assumed-to-be-constant-througheut-the-year:) )(Reserved.)
3. Thermostats that require manual changeover between heating and cooling modeV‘

Vi

Section 20.  Effective December 31, 2001, Section 1412.4 of the Efergy Code is
amended as follows: '

1412.4 Setback and Shut-Off: HVAC systems shall be equipped/with automatic controls
capable of accomplishing a reduction of energy use through conjfol setback or equipment
shutdown during periods of non-use or alternate use of the spa¢es served by the system. The
automatic controls shall

a. _have a minimum seven-day clock and be capable

being set for seven different day

types per week, /

b. _be capable of retaining programming and timedetting during loss of power for a
period of at least ten hours, and

c. include an accessible manual override, or equivalent function (e.g. telephone
interface), that allows temporary operat/i/qﬂ of the system for up to two hours.

EXCEPTIONS: /

1. Systems serving areas which require cgﬁtinuous operation at the same temperature setpoint.

2. Equipment with full load demands o%f kW (6,826 Btu/h) or less may be controlled by readily
accessible manual off-hour controls

3. Systems controlled by an occupam/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}fnanuallv—onerated timer capable of operating the system for no
more than two hours. r

7
Fi

1412.4.1 Dampers: Outside ai fintakes, exhaust outlets and relief outlets serving
conditioned spaces shall be eq};fipped with motorized dampers which close automatically
when the system is off or upoh power failure. Stair shaft and elevator shaft smoke relief
openings shall be equipped vith normally open (fails open upon loss of power) dampers.
These dampers shall remain closed until activated by the fire alarm system or other
approved smoke detectigh system.

Z
EXCEPTIONS:
1. Systems sepving areas which require continuous operation.
2. Combustigh air intakes.
3. Gravity gﬁon-motorized) dampers are acceptable in buildings less than 3 stories in height.

DPampers installe_géf 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 cfi/ft* of damper area at 1.0 in w.g.
b. Non-motorized dampers: 20 cfim/ft* of damper area at 1.0 in w.g.,
except that for non-motorized dampers smaller than 24 inches in either dimension:
40 cfm/ft* of damper area at 1.0 in w.g.
Dampers used as a component of packaged HVAC equipment shall comply with the damper
leakage requirements, unless it is the lowest leakage available as a factory option. Drawings
shall indicate compliance with this section.

&
&

5t
%
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1412.4.2 Optimum Start Controls: Heating and cooling systems with design supply air
capacities exceeding 10,000 cfm shall have optimum start controls. Optimum start controls
shall be designed to automatically adjust the start time of an HVAC system each day t
bring the space to desired occupied temperature levels immediately before schedul
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 pnoﬁto scheduled

occupancy.

ff r.lw
r'/

Section 21.  Effective December 31, 2001, Section 1412.6 of the Energy Code is
amended as follows: /

s
rd

1412.6 Combustion Heating Equipment Controls: Combrfstion heating equipment with
a capacity over 225,000 Btw/h shall have modulat((mg))ed ot staged combustion control.
Boilers shall have proportionately-modulated or staged oombustlon contro] to control both
the fuel and the air. f*’
EXCEPTIONS: /
"~ 1. Beilers under 1,000,000 Btwh input capac:ltv /

2. Radiant Heaters.

_Jﬁmm_ﬁmﬂmmﬁ@zwlmlwwﬂmmw
Boilers shall comply with the reset requlrergents in Section 1432.2.

S

Section 22.  Effective Decembep?l 2001, Section 1412.8 of the Energy Code is

‘amended as follows: é_;

1412.8 Enclosed Parking Garage Ventilation: Garage ventilation fan systems with a total
capacity greater than 30,000 cf;n shall include the equipment specified in (a) and (b) below.
Smaller systems shall include/the equipment specified in either (a) or (b).((have-atleast-one

of the-following:)) ’

a.  An automatic control that is capable of staging fans or modulating fan speed as
required to mamtam carbon monoxide (CO) concentration below a level of 50 ppm
as stated in ASHRAE Standard 62. This ({(eptien))provision only applies to garages
used predoml?antly by gasoline powered vehicles.

b.  An automati¢ control that is capable of shutting off fans or reducing fan speed during
periods when the garage is not in use. The system shall be equipped with at least one
of the followmg

1. Anay tomatlc timeclock that can start and stop the system under different
schegdules for seven different day-types per week, is capable of retaining
programming and time setting during loss of power for a period of at least 10
hours, and includes an accessible manual override that allows temporary
operation of the system for up to 2 hours.

ii. An occupant sensor.

See the Seattle Building Code for sizing requirem_ents for parking garage ventilation. See
the Seattle Mechanical Code, Section 406.5, for other requirements for parking garage
ventilation.
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Section 23.  Effective December 31, 2001, Section 1413 of the Energy Code is
amended as follows:

1413 Air and Water Economizers /7

Section 24.  Effective December 31, 2001, Section 1413.2 of the Energ{ Code is
amended as follows: Ve
P

1413.2 Control: Air and water economizers shall be controlled by a/control system
capable of determining if outside air can meet part or all of the buﬂ,d’mg s cooling loads.

v‘/.
S

Section 25.  Effective December 31, 2001, Section 1 ﬁfl’é3 of the Energy Code is
amended as follows:

/’

1413.3 Integrated Operatlon((——Buﬁdm-g—Heaﬂﬂ«ngﬂngy)) 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. Controls shall not preclude the
economizer operation when mechanical cooling’is required simultaneously.

EXCEPTIONS: /

3 B oolingfor-the-purposg eventine-ice-formation-on-coolingcoi .))Ind1v1dua1
dlrect expansion umts that have aj rated coohng canacnv less than 65,000 Btu/h and use
nonintegrated economizer contx@ls that preclude simultaneous operation of the economizer and
mechanical cooling. 7
2. _Water cooled chillers with waterside economizer.
7
vj
. 7 . .
Section 26.  Effective Deécember 31, 2001, the Energy Code is amended by adding a
new Section 1413.4 to read aé follows:

1413.4 Economizer Heamng System Impact Any HVAC system that increases the

building heating energy u’se during economizer operation is not allowed (e.g. single-
fan/dual-duct systems and multizone systems).

EXCEPTIONS:
1. Where the hedting is allowed by Section 1435.
2. Water source/heat pump systems that comply with Section 1433, Exception 3.

Note that single-fan/dual-duct systems and multizone
{systems do not comply with this requirement. This is because
leconomizer operation lowers the temperature of the air entering the
thot deck heating coil, increasing its energy use. In order to use this
[type of system, a water economizer must be used, or the system

20
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ust meet one of the economizer exceptions and have neither type
lof economizer. (Another resolution is to use a dual-fan/dual-duct
system where the hot deck fan supplies only return air or return air
iplus minimum ventilation air.) e
This requirernent will not affect three-deck multizone since e
ey cannot work with an air economizer in any case (1t would /
ke the neutral deck a cold deck). Y.
An exception to the heating impact is provided for e
feconomizers on VAV systems that cause zone level heating to
lincrease due to a reduction in supply air temperature. Redu(;iﬁg
{supply air temperatures on a cooling-VAYV system will redﬁce fan
lenergy (particularly if the system has a variable speed dmve)
loffsetting the energy lost due to increased reheat energy
See the discussion and diagrams of Section 6.3.1.4 of
SHRAE/IESNA Standard 90.1-1999 in the Users ‘Manual.

,r
i

!‘

Section 27.  Effective December 31, 2001, Sectlon 1414 1 of the Energy Code is
amended as follows:

1414.1 Sealing: Duct work which is designed to operate at pressures above 1/2 inch water
column static pressure shall be sealed ((m—aeeoféaﬁee%%h—sfe&néafd—l%S%S—Ea&eﬁt—ef

sea%m-g—fequed—ts-))as follows
))(Reserved.)

2. Statm pressure: ((2))‘/2 inches to 3 mches seal all transverse joints and longitudinal
seams._Spiral lock seams in round and flat oval ductwork do not require sealing
however, other seams shall be sealed.

3. Static pressure: above 3 mches seal all transverse joints, longitudinal seams and duct
wall penetrations. /

AH low-nressure supph/ and retum air svstems not Iocated entlrely thhln 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. Ductwork 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 ﬁermitted as a sealant on any ducts.

EXCEPTION: Fibrous glass duct systems installed in dccordance with standard UL 181A and
flexible duct systems installed in accordance with standard UL 181B may use tapes listed for these

systems.

Note that longitudinal seams are joints oriented in the
idirection of airflow. Transverse joints are connections of two duct
sections oriented perpendicular to airflow. Duct wall penetrations
lare openings made by any screw fastener, pipe, rod or wire. All
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lother connections are considered transverse joints, including but
not limited to spin-ins, taps and other branch connections, access
idoor frames and jambs, duct connections to equipment.

Section 28.  Effective December 31, 2001, Section 1416 of the Energy Code 1s
amended as follows: ,

e
,'/

1416 Mechanical Systems Commissioning and Completion Requireméhts

<
1416.1 General. Commissioning is a systematic process of Veriﬁcamf)n and documentation
that ensures that the selected building systems have been des1gned; installed, and function
properly, efficiently, and can be maintained in accordance with the contract documents in
order to satisfy the building owner’s design intent and operatiohal requirements. Drawing
notes shall require commissioning and completion requirements in accordance with this

section. Drawing notes may refer to specifications for further requirements.
.E_______%._G;_*__ p

?/ . .
1416.1.1 Simple Mechanical Systems. For simple m’echamcal systems, as defined in

Section 1421, and for warehouses and semi-heated gpaces, commissioning shall include, as a
minimum: '

/

- - - r/
A Commissioning Plan, 7

System Testing and Balancing, /

Controls Functional Performance Tegting

A Preliminary Commissioning Reg&‘t,

Post Construction Documentatioxf’in the form of Q&M and Record Drawing Review,
and

f. A Final Commissioning Report.

o o e

1416.1.2 All Other Mechanical S_wétem_s. For all other mechanical systems,
commissioning shall include, as a minimum:

A Commissioning Plan, /

System Testing and Balancing,

Equipment Functional Performance Testing
Controls Functional Performance Testing,

e. A Preliminary Commissioning Report,

f. Post Construction Documentation (all), and
g. A Final Commissioning Report.

o o @

1416.2 Commissioning Requirements

1416.2.1 General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning requirements.

1416.2.2 Commissioning Plan. The Plan shall require tests mandated by this section be
performed and the results recorded. The Plan shall require preparation of preliminary and
final reports of test procedures and results as described herein. At a minimum, the Plan shall

identify the following for each test: S5
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a. A detailed explanation of the original design intent.

b. Equipment and systems to be tested, including the extent of tests,

c. Functions to be tested (for example calibration, economizer control, etc.),

d. Conditions under which the test shall be performed (for example winter and summer
design conditions, full outside air, etc.), and

€. _Measurable criteria for acceptable performance.

1416.2.3 Svystems Balancing

1416.2.3.1 General. Construction documents shall require that all HVAC systems be
balanced in accordance with generally accepted engineering standards. Air and water flow
rates shall be measured and adjusted to deliver final flow rates within 10% of design rates,
except variable flow distribution systems need not be balanced upstream of the controlling
device (for example, VAV box or control valve). Constructibn documents shall require a
written balance report be provided to the owner. Drawmg’ notes may refer to specifications
for further svstems balancing requirements.

1416.2.3.2 Air Systems Balancing. Air systems shéll be balanced in a manner to first
minimize throttling losses then, for fans with system power of greater than 1 hp, fan speed
shall be adjusted to meet desien flow conditions. /

1416.2.3.3 Hydronic Systems Balancing: H¥dronic systems shall be proportionately
balanced in a manner to first minimize throttling losses, then the pump impeller shall be
trimmed or pump speed shall be adjusted to":meet design flow conditions. Each hvdronic
system shall have either the ability to measure pressure across the pump, or test ports at each
side of each pump.

EXCEPTIONS:

l. Pumps with pump motors of 10 hp or less.

When throttling results inno g;eater than 5% of the nameplate horsepower draw above that

required if the impeller was trxmmed

i

7
K

1416.2.4 Functional Performan;ée Testing
1416.2.4.1 General. Drawing ﬁotes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning requirements.

1416.2.4.2 Equipment/Systems Testing. Functional Performance Testing shall
demonstrate the correct installation and operation of each component, system, and system-
to-system intertie relationship in accordance with approved plans and specifications. This
demonstration is to prove the operation, function, and maintenance serviceability for each of
the Commissioned systems. Testing shall include all modes of operation, including:

All modes as described in the Sequence of Operation,
Redundant or automatic back-up mode,

Performance of alarms, and _

Mode of operation upon a loss of power and restored power.

oo ot @

23




-y
(e BN - BN e R R A N I

bk e paad pd bk ek
[« SR, TN NS B S R

(USIRVS IROL VL IRV S B S B W T LU I N0 i (O T o R SO S I S sy
BN = O N 00NN U R WD e O ND 00

B W W W W W
O ND G0~ ON L

B
Wb W

John Hogan

CAWINDOWS\DESKTOP\2001 Seattle Energy Code ordinance, V 1.doc
8/2/01

V #1

1416.2.4.3 Controls Testing: HVAC control systems 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 - / i
7 ]

specifications. Ny
A
g

s
1416.2.5 Post Construction Commissioning

1416.2.5.1 General: Construction documents shall require post conétruction
commissioning be provided to the building owner prior to date of final acceptance. Drawing
notes may refer to specifications for further commissioning requirements. Post construction
commissioning shall include, as a minimum, review and apprgzr{/'al of Operation and
Maintenance Materials, Record Drawings, and Systems Opefational Training.

1416.2.5.2 Operation and Maintenance Materials: T e O&M Materials shall be in
accordance with industry accepted standards and shallinclude, at a minimum. the following:

a. Submittal data stating equipment size and sglected options for each piece of
equipment requiring maintenance. /

b. 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 clearlwfdentiﬁed.

c. Names and addresses of at least oné service agency.

d. HVAC controls system maintena,ﬁ(_:e and calibration information, including wiring
diagrams, schematics, and contfol sequence descriptions. Desired or field
determined set points shall be/permanently recorded on control drawings at control
devices, or, for digital contm/i systems, in programming comments.

¢. A complete written narratu/e of how each system and piece of equipment is intended
to operate including:

i. A detailed explanation of the original design intent.

ii. The basis of design’ (how the design was selected to meet the design intent).

iii. A detailed explanation of how new equipment is to interface with existing
equipment or sygltems {where applicable).

iv. Suggested contfol set points.

NOTE: Sequence’ of Operation is not acceptable as a narrative for this requirement.

1416.2.5.3 Record Dr{wmgs Record drawings shall include. as a minimum, the location
and performance data én each piece of equipment, general configuration of duct and pipe
distribution system, including sizes. and the terminal air and water design flow rates of the
actual installation. /

1416.2.5.4 Svstem§ Operational Training: The training of the appropriate maintenance
staff for each equipment type and or system shall include, as a minimum, the following:

a. System/Equipment overview (what it is, what it does and which other systems and or
equipment does it interface with).
Review of the available Q&M materials.

c. Review of the Record Drawings on the subject system/equipment.
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d. Hands-on demonstration of all normal maintenance procedures, normal operating/ u
modes, and all emergency shutdown and start-up procedures. yd
. /'
S
1416.2.6 Commissioning Reports //

7
s

. e
1416.2.6.1 General. Drawing notes shall require commissioning in accgrdance with this
section. Drawing notes may refer to specifications for further commissighing requirements.

1416.2.6.2 Preliminary Commissioning Report: A preliminary réport of commissioning
test procedures and results shall be completed and provided to the Owner. The Preliminary
Commissioning Report shall identify: S/

a. Deficiencies found during testing required by this spfc/tion which have not been
corrected at the time of report preparation and the Anticipated date of correction.
b. Deferred tests which cannot be performed at the’tlme of report preparation due to
climatic conditions.
¢. Climatic conditions required for performanae of the deferred tests, and the
anticipated date of each deferred test. f,,/
1416.2.6.3 Final Commissioning Report: A complete report of test procedures and results
shall be prepared and filed with the Ownet:f "The Final Commissioning Report shall identify:

a. Results of all Functional Performance Tests.

b. Disposition of all deficiencies found during testing, including details of corrective
measures used or proposed.

c. All Functional Performance Test procedures used during the commissioning process
including measurable criteria for test acceptance, provided herein for repeatability.

EXCEPTION: Deferred/tests which cannot be performed at the time of report preparation due to
climatic conditions. 7

1416.3 Acceptance Requii‘ements

1416.3.1 General. Drawmg notes shall require commissioning in accordance with this
section. Drawing notgs may refer to specifications for further commissioning requirements.
Buildings or portmns,’thereof required by this Code to comply with this section, shall not be
issued the followmgf certificates until such time that the building official determines that the
appropriate commmsmnmg requirements dictated by this section have been completed and

J

provided. Fi

H
H

1416.3.2 Accep’"tance: Buildings or portions thereof, required by this Code to comply with
this section, shall not be issued a final certificate of occupancy until such time that the
building official determines that the preliminary commissioning report required by this

section has been completed.
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Section 29.  Effective December 31, 2001, Section 1421.1 of the Energy Code is
amended as follows:

27
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1421.1 System Sizing Limits: Installed space heating equipment output shall not exceed
((36))16 Btw'h per square foot of gross conditioned floor area and installed space cooling

equipment output shall not exceed ((38))25 Btu/h per square foot of gross conditioned floor
area.

EXCEPTIONS: 7

1. For equipment which provides both heating and cooling in one package unit, compliance néed

only be demonstrated for either the space heating or space cooling system size. /’/

2. Equipment sized in accordance with Section 1431.2.
/
//
Section 30.  Effective December 31, 2001, Section 1423 of the Enepgy Code is
amended as follows: /
1423 Economizers: Economizers meeting the requirements of Se;cégn 1413 shall be
installed on single package unitary fan-cooling units having (( i
than-1900efim-or-))a total cooling capacity greater than ((545008))20,000 Btu/h, 1nclud1ng
those serving computer server rooms, electronic equipment, £adio equipment, telephone
switchgear. The total capacity of all units without econonyi'zers (i.e. these units with a total
cooling capacity of 20,000 Btw/h and less) shall not exceéd 240,000 Btwh per building, or
10% of its aggregate cooling (economizer) capacity, whichever is greater. That portion of

the equipment serving Group R occupancy is not 1n(/:,l{1ded in determining the total capacity

of all units without economizers in a building.  /
/
Section 31.  Effective December 31, ZQ,ﬂ'gl, Section 1431.2 of the Energy Code is
amended as follows: /

1431.2 System Sizing Limits: Heating ,énd cooling design loads for the purpose of sizing
systems shall be determined in accordau’ce with one of the procedures described in Chapter
((28))29 of Standard RS-27 listed in Chapter 17 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 ((356%))125% 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,

equipment shall have multiple unloadings or no one unit shall have a capacity of more than
2/3 of the load.

EXCEPTIONS: 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. ((Reserveds))
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{(3-))  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.
{((4:))3. Multiple units of the same equipment type, such as multiple chillers and boilers, with
combined capacities exceeding the design load 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. A maximum sizing limit of 150% is allowed for fan systems which
have both a capacity 0of 5.000 cfm or greater and which have a minimum out51de a]r suppl
of 76% or greater of the total air circulation, and
b. _have a heat recovery system conplying with Section 1436 without using any’ of the
exceptions. Ve
e

7

e

Section 32.  Effective December 31, 2001, Sectmn 1432.2 of tﬁe Energy Code is
amended as follows:
//

1432.2 Systems Temperature Reset Controls /

1432.2.1 Air Systems for Multiple Zones: Systems s} pplying heated or cooled air to
multiple zones shall include controls which automatigally reset supply air temperatures by

least 25% of the design supply-air-to-room-air tefperature difference.

- representative building loads or by outside air te}né)erature. Temperature shall be reset by at

EXCEPTION: Where specified humldl?//fevels are required to satisfy process needs,
such as computer rooms or museums.
/
1432. 2 2 Hydronic Systems: Systems Wlth a design capacity of ((666;600))300,000 Btu/h

or greater supplying heated or mechanmaﬂy refrigerated water ((to-comfort-conditioning
systems-))shall include controls whlg}i automatically reset supply water temperatures by

representative building loads (including return water temperature) or by outside air
temperature. Temperature shall b@ reset by at least 25% of the design supply-to-return water
temperature differences. /

/

EXCEPTIONS: /

1. Hydronic systems that use variable flow devices complying with Section 1438 to reduce pumping
energy. 7

2. Steam boilers.

3. Systems that m‘oyide heating with 100°F or lower supply temperature (e.g. water source heat

pump loops). 7

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 dev1ces 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.

¢. 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.

Fgs
29 4 %
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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
exceeding 10 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.

Section 33.  Effective December 31, 2001, Section 1433 of the Energy Code is
amended as follows:

1433 Economizers: Economizers meeting the requirements’ of Section 1413 shall be
installed on the following systems, including those serving/computer server rooms,
electronic equipment, radio equipment, telephone smtch,qear

a. Single package unitary fan-cooling units installed outdoors or in a mechanical room
adjacent to outdoors with a total cooling capaéitv greater than 20,000 Btuw/h.
((8))Other single package unitary fan-coolmg units with a supply capacity of greater
than 1,900 cfm or a total cooling capacity,/greater than 54,000 Btu/h.

b. Other individual fan-cooling units with ((a-supply-capacity-of greater-than 2.800-efim
er-))a total cooling capacity greater than ((84;606))65.000 Btw/h.

The total capacity of all units Wlthout economizers (i.e. these units complying with a
or b above) shall not exceed 240,000 Btu/h per building, or 10% of its aggregate cooling
(economizer) capacity, whichever is greafter That portion of the equipment serving Group R
occupancy is not included in determmmg the total capacity of all units without economizers
in a building.

;

EXCEPTIONS: /

1. Systems with air or evaporatlveLy cooled condensers and that either one of the following can be
demonstrated to the satxsfactzon of the enforcing agency:

a. Special outside air ﬁ_h’ratzon and treatment, for the reduction and treatment of unusual
outdoor contarnmanfs makes an air economizer infeasible.

b. The use of outdoov air cooling affects the operation of other systems (such as humidification,
dehumidification ,and supermarket refrigeration systems) so as to increase the overall
building energy ;:onsumptmn

2. Systems for which af least 75% of the annual energy used for mechanical cooling is prowded
from sﬁevrecovery Gbr site- solar energy source.

((

peakload-ca ions;-execept-for-th ide-air-temperature .))Awater economizer system,
which is capabLe of coolmg supply air w1thout the operaﬂon of mechanical refrigeration

equipment. See Section 1413.3 for integration requirements. This exception shall not be used for

RS-29 analysis. Such a system shall be designed and capable to be controlled to provide the

following: oy
1‘%:‘»}‘-“‘7}’ 5

30 o




O 00~ O\ Ut LI DD

36
37
38
39
40

42
43
44
45
46
47

John Hogan

CAWINDOWS\DESKTOP\2001 Seattle Energy Code ordinance, V 1.doc
8/2/01

V #1

a. _Design economizer cooling capacity: The calculated system cooling load served by all
terminal equipment without airside economizer at 45°F db/40°F wb, with solar and internal-
loads the same as those calculated for peak cooling load except for outside air temperapte.

b. _Design economizer fluid supply temperature: The design fluid supply temperature delivered
to the terminal cooling coils when in economizer operation at 45°F db/40°F wb. /
Equipment which rejects heat to outdoors shall be sized to provide design econg’nnze
cooling capacity and design economizer fluid supply temperature at an ambiefit temperature

of 40°F wb. However, air cooled heat rejection equipment shall be sized ;g‘grovide design
economizer cooling capacity and design economizer fluid supply temperdture at an ambient

temperature of 35°F db. This allowance for air-cooled equipment is Qpnhcabie only to

existing buildings and limited to a maximum of 20 tons per building’
d. Terminal cooling coils shall be sized for design economizer coolmg capacity at the design
economizer fluid supply temperature. However. hydronic heat/pumps with terminal coolin
coils shall be sized to provide 45% of design economizer capfcity at design economizer fluid
supply temperature. ’

Section 34.  Effective December 31, 2001, Sect10mf436 of the Energy Code is
amended as follows: /

1436 Heat Recovery V4

1436.1 Fan Systems: Fan systems which hay,e/ both a capacity of 5,000 cfm or greater and
which have a minimum outside air supply 0f/7 0% or greater of the total air circulation shall
have a heat recovery system with at least 5@% recovery effectiveness. Fifty percent heat
recovery effectiveness shall mean an mcyéase in the outside air supply temperature at design
heating conditions of one half the dlffg;rence between the outdoor design air temperature and
65°F. Provision shall be made to g{;}{ass or control the heat recovery system to permit air
economizer operation as required by Section 1433. Heat recovery energy may be provided
from any site-recovered or site- sgiar source.

/

EXCEPTIONS: /““

1. Laboratory systems gqmpped with both variable air volume supply and variable air volume or
two-speed exhaust fume hoods, provided that an instruction label is placed on the face of the
hood that matche/s’Exhle 14-1.

/ Exhibit 14~1
/ INSTRUCTIONS TO OPERATOR
To be in compliance with the Seattle Energy Code, this fume hood is designed to
operafe as variable air volume (VAV) by adjusting the sash or controller.
#/  Maintain sash in the minimum position during use and
Vi close totally when the fume hood is not in use.
/

2. Syster;ié serving spaces heated to less than 60°F.

3. Systems which can be shown to use as much energy with the addition of heat recovery equipment
as wrthout it.

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

5. Type I commercial kitchen hoods.

Section 35.  Effective December 31, 2001, the Energy Code is amended by adding a
new Section 1436.2 to read as follows:
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1436.2 Condensate Systems: On-site steam heating systems shall have condensate
recovery.

Section 36.  Effective December 31, 2001, the Energy Code is amended by add/mg a\
new Section 1436.3 to read as follows:
s

1436.3 Heat Recovery for Service Water Heating: Condenser heat recovery” systems shall
be installed for heating or preheating of service hot water provided all of th€ following are
true: <

a. The facility operates 24 hours a day.

b. The total installed heat rejection capacity of the Water—cooled systems exceeds

6,000,000 Btu/h of heat rejection.
c. The capa(:lty of service water heating equipment excee;zl’g 1,000,000 Btu/h.

The required heat recovery system shall have the capacity/t’o provide the smaller of:
a. 60% of the peak heat rejecuon load at design conditions, or
b. preheat of the peak service hot water draw to 85 °F.

EXCEPTIONS: f’
1. Facilities that employ condenser heat recovery for space heating with a heat recovery design
exceeding 30% of the peak water-cooled coyfdenser load at design conditions.
2. Facilities that provide 60% of their service’ ‘water heating from site solar or site recovered energy
or from other sources. /
r

(/

Section 37.  Effective December ;;1 2001, Section 1437 of the Energy Code is
amended as follows: /
1437 Electric Motor Efficiency: Des1gn 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 2 4 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 uhan one speed of a mult1 speed motor.

))g Reserved 1

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

W

Fan motors less than ;1 hp in series terminal units shall
a._be electronically-commutated motors, or

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

EXCEPTION: Until June 30, 2002, systems where the cooling desien air temperature from the
central fan is less than 48 F.
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Section 38.  Effective December 31, 2001, Section 1438 of the Energy Code is
amended as follows:

1438 Variable Flow Systems and System Criteria: For fans and pumps greater than 10
horsepower, where the application involves variable flow, and water source ieat pump loops
subject to the requirements of Section 1432.2.2, there shall be )

((3))a. variable speed drives or / '

((Z))b. other controls and devices that will result in fan and pumpfmotor demand of no
more than 30% of design wattage at 50% of design air Voiurm 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

At the time this Code was adopted, very feW/technolo gies
{could be shown to meet the criteria in optioh 2.

Variable inlet vanes, throttling valves (dampers), scroll dampers or bypass circuits shall not
be allowed.

Static pressure sensors used to control variab’ie air volume fans shall be placed in a
position such that the controller set point is no ,qreater than 1/3 the total design fan static
pressure,

For systems with direct digital control of individual zone boxes reporting to the
central control panel, there shall be static pressure reset controls and the static pressure set
point shall be reset based on the zone requiring the most pressure; i.e.. the set point is reset

lower until one zone damper is nearly wi'de open.

Section 39.  Effective December 31, 2001, Section 1440 of the Energy Code is
amended as follows:

1440 Service Water Heating: Service water heating equipment shall comply with the
applicable efficiencies in Tables 14-1A through 14-1M.
Effective January 1. 2004, commercial clothes washers installed in Seattle shall have

a minimum modified energy factor (MEF) of 1.26. The MEF definition and test procedure
set forth at 10 C.F.R. Part 430 (Energy Conservation Program For Consumer Products), as
amended, is incorporated into this section by reference. Commercial clothes washers are
defined as all clothes washers

a. installed for yfse on fee basis, e.g. coin- or card-operated;

b. not covered by federal residential clothes washer efficiency standards; and

c. having a capacity of 20 Ibs. or less.

Section 40. | Effective December 31, 2001, Section 1452 of the Energy Code is
amended as follows

1452 Peol Water Heaters: Pool water heaters using electric resistance heating as the
primary source of heat are prohibited for all pools._Heat pump pool heaters shall have a
minimum COP of 4.0 determined in accordance with ASHRAE Standard 146, Method of
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Testing for Rating Pool Heaters. Other pool heating equipment shall comply with the
applicable efficiencies in Tables 14-1A through 14-1M.

Section 41.  Effective December 31, 2001, the Energy Code is amended ly/addmg a
new Tabie 14-1A to read as follows: /

/

Table 14-1A /
Electrically Operated Unitary Air Conditioners and Condefising Units -
Minimum Efficiency Requirements |

/:'

Equipment Type Size Category Sub-Category or # Minimum Test Procedure
Rating Condition ]  Efficiency
Air Conditioners, < 65,000 Btu/h Split Systern,” 10.0 SEER ARI210/240
Air Cooled Single Packé’gc 9.7 SEER
265,000 Btu/h and Split Sys}tem and 10.3 EER®
< 135,000 Btw/h Singlg'Package
>135,000 Btu/h and Splif System and 9.7 EER® ARI 340/360
< 240,000 Buw/h ;%V;e Package
2 240,000 Btu/h and // Split System and 9.5 EER®
<760,000Bta/h 4  Single Package 9.7 IPLV®
>760,000 Btwh 7 | Split System and 9.2 EER®
&,"/ Single Package 9.4 1PLV®
Air Conditioners, Water and < 65,000 Btuﬁﬁ Split System and 12.1 EER ARI1210/240
Evaporatively Cooled » ,f Single Package
> 65,000 Bfwh and Sptit System and 11.5 EER®
<135 ,;Y@O Btu/h Single Package
>133,600 Btw/h and Spiit System and 11.0 BEER® ARI340/360
gg{f 000 Btu/h Single Package
/)( 240,000 Btu/h Split System and 11.0 EER®
/ Single Package 10.3 IPLV®
Condensing Units, 4 2135,000 Btu/h : 10.1 EER ARI365
Air Cooled 4 11.2IPLV
Condensing Units, d >135,000 Btu/h 13.1 EER
Water or Evaporatively Coolgd 13.11PLV
 Reserved.
® IPLVs are only apphc;?{e to equipment with capacity modulation.
¢ Deduct 0.2 from the required EERs and IPL'Vs for units with a heating section other than electric resistance heat. No
deduction for equipmeny with no heat.
y

3

/
z

Section 42. Effectlve December 31, 2001, the Energy Code is amended by adding a
new Table 14-1B to read as follows:

Table 14-1B
Electrically Operated Unitary and Applied Heat Pumps —
Minimum Efficiency Requirements

Equipment Type Size Category Sub-Category or Rating Minimum Test Procedure
Condition Efficiency
Air Cooled, (Cooling Mode) < 65,000 Btu/h Split System 10.0 SEER ARI210/240
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V #1
Single Package 9.7 SEER /
>65,000 Btu/h and Split System and 10.1 EER® p
< 135,000 Btu/h Single Package yd
=135,000 Bw/h and Split System.and 9.3 EER® ARI340/3
<240,000 Bw/h Single Package
2240,000 Bawh Spi