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U a4,z)ORDINANCE /;~

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 10-513, 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- 1 C, 14- 1 D, 14- 1 E, 14- 1 F, 14- 1 J, 14- 1 K, 14- 1 L, 14- 1 M, 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 5 1 -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 /2 05Z,5 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repealed.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 10-5BfD

Gropp R OccLjpancy:

Default U-Factors for Concrete and Masonry Walls

8" CONCRETE MASONRY

WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores

Empty Loose-fil l insulated

Perlite Vermiculite

Exposed Block, Both Sides 0.40 0.23 0.24

R-5 Interior Insulation, Wood Furring 0.14 0.11 0.12

I

Solid

Grout

0.43
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R-6 Interior Insulation, Wood Furring __]
-

0.14 0,11 0.11 0.14

R- 10. 5 Interior Insul ition, 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 0.35 0.17 0.18 0.33

R-5 Interior Insulation, Wood Furring 0.14 0.10 1 0.10 0.13

r 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-fil l insulated__j 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 FiTing 0.12 0.10 0.10 O~ 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 1 0.13

R- 10 Exterior Insulation 0.08 0.08 0.08 0.09

6" CONCRETE POURED OR PRECAST

WALL DESCRIPTION
I CORE TREATMENT
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Partial Grout with Ungrouted Cores
I

Solid

Empty Loose-fil l insulated
I

Grout

Perlite I Vermiculite I

[Exposed Block, Both Sides NA NA NA 0.61

R-5 Interior Insulation, Wood Furring NA NA NA
1 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 10-513M

I 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 fin-ring 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 Groqp R Occqpancy:
Default U-Factors for Concrete and Masonrv Walls

Frarnin Ra d.R-Valucof Insulation Assembly U-Factors Assembly U-Factor Assembly U-Factors for

TMe and Alm for Concrete Block Wall Concrete Block Walls:

PO-th Solid Concrete Walls Solid Grouted Partially Grouted (Cores unipsulated

wbere specified)

No Frarning R- 0 U- 0.740 U- 0.580 U- 0.480

Unarouted Cores Filled NA. N.A. U- 0.350

with Uose-Fill Insulation

Continuous Wood Frarnin

0.75 in. R- 3.0 U- 0.247 U- 0226 U- 0.210

1.5 M R- 6.0 U- 0. 160 U_ 0.151 U- 0. 143

2.0 in R- 10.0 U- 0.11~ 0.111 U- 0. 107

3.5 in._ R- ILO U- U94 U_ 0.091 U~ 0,088

Ln-
T5 '

R- 13.0 U- 0.085 11- 0.083 U_ 0.080

3.5 in. R- 15.0 0.079 U- 0.077 0.975
5.5 in. R- 19.0 U- 0.060 U- 0.059 U_ 0.058

5.5 in. k- 21.0 U- 0.057 U- 0.055 -0.054

Continuous Metal Framing at 24 in. on center horizontall

0.75 in. R- 3.0 U- 0.364 U- 0.321 U- 0.288
1.5

.- Mh R- 6~O 0.274 U- 0.249 U- 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 !L- 0.168 U- 0,158 U- 0.149

3.5-4.0 in. R- 13.0 U- 0.161
_

U- 0.152 U- 0. 144

3.5-4.0 in. R- 15.0 U- 0.155 U- OJ47 E- 9.140

5.5-6.0 in, R- 19.0 U_ 0.118
_

U- 0.113 U_ 0.109

1.5-6.0 in. R- 21.0 U- 0.113 U_ 0.109 U- 0.10~

at 24 in. on center horizontally and 16 in. verticall

1.0 in. R- 3.8 U- 0210 U- 0.195 U- OA82
1.0 in. R- 5.0 U- 0.184 U- 0.172 U- 0, 162

1.0 M. R- 5.6 U- 0.174 U- 0.163 !L- Q~ 154

1.5 in. R- _53 LL- 0. 160 U- 0.151 U- OA43
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1.5 in.

1.5 in.

R- 7.5

R- 8.4

U- 0.138

U- 0.129

U- 0.131

U- 0.123

U- 0.125

U- 0.118

2.0 in.

2.0 in.

2.0 in.

R- 7,6

R- 10.0

R- 11.2

U- 0.129

U- 0.110

U- 0,103

U- 0.123

0.106

U- 0.099

U- 0.118

U- 0.102

U- 0.096

2,5 in.

2.5

2.5 in.

R- 9.5

R- 12.5

R- 14~O

U- OA09

U- 0.092

U- 0.096

U- 0.104

U- 0.089

U- 0.083

U- 0.101

0.086

U- 0,080

3.0 in.

3.0 in.

a.0 in.

R- IL4

R- 15.0

R- 16.8

U- 0.094

U- 0.078

~IL- Q.073

U- 0,090

U- 0,076

U- 0.071

U- 0.088

U- 0.074

JL- L.069
3.5 in.

in.

3.5 in.

R- 13.3

R- 17.5

R-- L9-16

!L- 0.082

U- 0.069

U- 0.064

U- 0.080

U- 0.067

U- Q.062

U- 0.077

0.065

U- 0.061

4.0 in.

4.0 in.

4~.O Ln.

R- 15.2

R- 20.0

R- 22.4

U- 0.073

U- 0.061

U- 0.057

U- 0.071

E- 0.060

U- 0.056

U- 0.070

U- U58
U- 0.054

5.0 in. R- 28.0 U- 0.046 U- 0.046 U- 0.045

Continuous Insulation Uninterrupted by Framin

No F--ing R- 3.0 U- 0.230 U- 0.212 U- 0.197

R- 4.0 U- 0.187 U- 0.175 U- 0.164

R- 5.0 U- 0.157 U- 0.149 U- 0.141

Na.k~amin R- 6.0 U- 0.136 !L- 2.~12
9 U- 0.124

1-0 U- OJ20 Q. 115 0- 0.110

1-0 U- 0.107 Q-1-03 U- 0.099

R-- -MO U- 0.097 U- U93 U- O.M
R-- LOU U- 0.088 !L- Q.085 U- 0.083

N.g T-amin-F~ R- I LO U- 0.081 U- 0.079 U- 0.076

R- L2~O U- 0.075 LL- 9.073 U- 0.071

R- 13.0 U- 0.070 U- 0.068 U- 0,066

R- l4b U- 0.065 !L- 9.064 U- 0.062

R- 15~0 U- 0,061 !L-ia.060 U- 0.059

Nq Framing R- 16~O U- 0,05~ U- 0.056 U- 0.055

R- 17.0 U- 0.054 U- 9.053 U- 0.052

R- 18.0 U- 0,052
!L- 9.051 U- 0.050

R- 19.0 U- M49 !L- Q.048 U- 0.047

IE R- 20.0 U- 0.047 U- 0.046 U- 0.045

Notes for Default Table 10-5B(2)

I It is accgptable to use the U-factors in Table 10-5B(2) for all concrete and mason
walls, provided that the grouting is equal to or less than that mecified.

- For ungouted walls, usc the partially-grouted column.

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

- For discontinuous metal clips 1 inch square or smaller, use the metal-clip categoly.
- For insulation that is attached without gn-_y framing members (e.g. glued), use the

continuous-insulation-uninterrti~~-,ted-by-framing category. Continuous insulation ma b

installed on the interior or exterior of masonry walls, or between stand-alone walls in

multi-lUermasoM walls, or on the interior or exterior of the concrete.

2. For Table 10-5B(2), the U-factor includes R-OA7 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 configLirations:

Oa Concrete wall: 8-in. nonnal weight concrete wall with a densi1y of 145 IbIfe.

Lb) Solid grouted concrete block wall: 8-in. medium weight ASTM C90 concrete block

with a density of 115 lb/ft3 and solid grouted cores.

(c) Partially g,routed concrete block wall: 8-in. medium weight ASTM C90 concrete

block with a den S i ty of 115 lb/ft3 having reinforcing steel every 32 in. vertically and

every 48 in. horizontally, with cores ~Touted in those areas only. Other cores are

filled with insulating material only if there is no other insulation.

4
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I For walls with insulation contained in a framing luer, the U-factors in Table 10-5B(Z)

assume contact (and thentnal bridging) between the mass wall and other framing. For

wall assemRes Nvith multiple lUers where the wood or metal framing laver does not

contact tl~e concrete or masoM lUer ~i.e. walls with an aimace, between the stud wall

Igyer and the mass wall layer), it is accgptable to use the appropriate wood or metal

frarne wall default U-factors in Tables 10-5 or tO-5A. Note, it is acceptable to use this

,APRroach where the insulation extends beyond the framing and is in contact with the

mass wall lqyer (e.g. a nominal four-inch metal stud containing insulation that is

nominally six inches thick and therefore extends two inches beyond the back of the

metal stud).

4. Excqpt for wall assemblies gualif3jng for note- 3, if not taken from Table 10-5%2), mass

wall U-factors shall be deterinined in accordance with ASHRAE/lESNTA Standard 90. 1 -

1,999, Appendix A, Sectigii AM and Tables A-5 to 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 or A-7.

Section 3. Table 10-6 of the Energy Code is amended as follows:

Any
Frame

Vertical Glazing (including frame)

U-Factor

27

28

29

TABLE 10-6

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

[Smgle

Double

Y2 Inch Air, Fixed

V21nch Air, Low-e(0-40), Fixed

Y2 Inch Air, Low e-M-'T, Fixed
I/ T--II AAagon, 1:;EoA, e(0`0)-I-rIixe

~/2 Inch Argon, Low:Jo"'), Fixed

1.45

0.90

0.75

0.60

0.55

0-.5-5

-T5 0

Aluminum
w/ thermal

break

1.45

Q
!
85

0.70

0.55

0.50

0-.5-0

--6.45

Vinyl/

Wood
Frame

1.45

0.75

0.60

0.50

0.45

0-4-5

0.40

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

Overhead Glazing: Slo]2ed Glazing jincludigg±rame)

Y2

L&amp;gle

A,nA
Frame

U-Factor

Aluminum[Vinvl/

w/ therma Wood
break I Frame

1.74

1.02 0.90Double

Inch Air, Fixed

1.74

1.08

0.90 0.84

1.74

0.72

5
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!/21neh Air, Low-e(O-47-FiXed 0.72 0.66 0.60

Y21nch Air, Low-e(o"u', Fixed 0.66 0.60 0.54

Y2 Inch Argon, Low-e("-'O), Fixed 0.60 0.54 0.48

2

3

4

This defmilt table is applicable to slo ed glazing onlv. (Sloped glazing is a multi-Ple-lite

glazed system (similar to a curtaip wall) that is motinted at a slope greater than 15 degees
from the vertical -plane.) Other overhead glazing shall use the defaults in Table 10-6E.

U Faetor-

5

6

Double

I p1m, 3(0414)-er- ~
r-gsf3

Pox,

Tri*

Opaque Doors

Unins lated Metal

I

Insulated Metal (Including Fire Door

LaRd Smoke Vent)

I
Wood

U-Factor

1.20

4, W
0-.9-5

4AS

0,90

4;90

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

Where alow-en-tissivityeniittance 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 Buflding 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 equil2ment (not includin

individual water source heat pumps) is being rgplaced or where 60% or more oLft lenp h,t

of the trunk ductwork Lnot 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 qpproved by DCLU and

that will bring the mechanical system serving that floor into c"m Hance with the

Any Frame

24-5

4-.4-5

4-40

4-.30

4730

4-25

1-.2-5

vinywood
Frame

6
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economizer requirements in Section 1433 through incremental changes. For projects

using this option, the plan shall be gpdated 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

rgplacement eqj~ipment is not installed outdoors or in a mechanical room adjacent to outdoors.

2. The Code Official nigya rov altemative designs not in fall eg"rmliance wiih this Code when

existing buil ding or occu-paucy constraints make coMpliance iLnpractical or where fall compliance

woul sonable economic burden on the project.

1132.2.2 Economizer Capabili!y for Water Source Heat Pufflp, Systems: Where water-

source heat pLumps are being Kolaced, the individual heat P= being rgPlaced shall have

valves compl3jng with Section 1432.2.2 and

a. the individual heat Dump being rgplaced shall be equipped with economizer coil and

gperating controls. When the total cgpacity of all the heat pMs with economizer

coil connected to a particular syste-n exceeds 50% of the installed cpPacity of that

system, then the midei-iser watei- system and coolim-, tower for the entire system

shall be cqpable of providitig-ecotimnizer that comDlies with Section 1433. (This

mgy necessitate chAnging the cooling tower and lop , orp piping size.),_

b. the system shal.1 comply with a Io-ng7Lqj7jj plan that has been qpproved by DCLU and

that will bring the mechanical svsteni serving that floor into compliance with the

economizer reguirements in Section 1433 through incremental changes. For projects

using this option, the plan shall be gpdated A, henever the Energy Code is revised.

EXCEPTIONS:

1. Systems that coWly, with t'ie air economizer requirements.

2. The Code
-
Official mgy-prpro,,,,e altemative designs not in fall coMpliance with this Code when

~U'existing Klil~ing or qCCji , ncy constraints make coMpliance jMractical or where full corn hanceT
would place an unreasonable econornic 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 Mace 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.

J(T -
QgLer -))tenant improvements, alterations or repairs where 60% or more of the

fixtures in a ~pace enclosed by walls or ceiling-height partitionsAuse-(a&amp;4efi*ed4R-Te-ble

15 1) within a tenan4 sp -PAir-e Reef (whiehever- is smaller) ))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 coWliance calculations.)

Where less than 60% of the fixtures in a Mace enclosed by walls or ceiling-hei

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 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

7
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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 ~Paces

constructed prior to this Code, the installed heating output c4pacity shall not exceed

16 Btu/h2pLs_qiare foot unless the buildiji - envelope complies with Chmter 13.

Existing warchouses and_j_g~iK, Ijz,ho2s are cons;dered unconditioned mace unless

they are indicated as gojiditioned spaca-g_in DCLU records or they were built after

1980 and they comL)~,~~Nvitl-i tbe builditig cnveloT)e requirements for conditioned Mace. .. ............ .

in effect at the ltl'me.of comtrtiction. (See the Seattle Mechanical Code for

requiremeats for combustion 4pl2liances.)

b. Any Grout) R occupancy which is converted to other than a Group R occupancy shall

be required to con-,ply 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:

1. Greenhouses isolated from any conditioned space and not intended for occupancy.
2. As approved by the building 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. Parkipg lot attendant booths no larger than 100 square feet. provided that the gpaque comonents

comply with the requir,,~nients for s.'_-n~-Iieated spaces in Section 1310.2. The heating equipment
limitations in Section 13 f 0. *~ do not App11 ......

ply,

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 13 10.1 unless they meet the following criteria for

semi-heated spaces. The installed heating equipment output, in Climate Zone 1, shall be 3
2

fBtu/(h * t ) or greater but not greater than 8 Btu/(h * f?) and in Climate Zone 2, shall be 5

Btu/(h 9

ft
2

)

or greater but not greater than 12 Btu/(h * ft

2

). Heating shall be controlled by a

thermostat mounted not lower than the heating unit and capable of preventing heating above,

8



John Hogan\BN

G:\NIOBLEB\Energy Code - 2001\CB 11379155 - amended1doc

9/13/01

V #3

Climate Zone I

a. U 0. 10 maxim*m f-of the roof assembly e

b. eenfinuetis R 9 insulation installed eiAir-ely etAside of the roof strdetur-e, e

e. R 11 insulation kistaMed inside oT- within a wood roof stmetufe, e

d. R 19 insulatien installed inside or- :,A,ithin a metal roof stFiieture.

Climate Zefie 2

For semi-heated §paces with electric resistance space heat, (1) the building envelgp

for the semi-heated spaces shall col-n-ply with the Prescriptive Building Envelope Option in

Section 1320 or tZ.)_ the entire bui IdiiN, envelope f r the semi-heated spaces plus the fully

heated ~paces shall co=l-v witli the Component Performance Building Envelope Option in

Section 1330.

For semi-heated ~paces wiIh other space heat, (1) the building envelope for the semi-

heated Maces shall coniply with the folloiN7iiig e
.

ments or (2) the build ing envelope for

the serni-beated aces shall conip",y witli the Prescriptive Building Envelope Option in

Section 1320 or (3) the entire bulldin2 envelove for the semi-heated spacesplus the fully

beated ~paces shall coniply wittj the CgLpponent Performance Building Envelope Option in

Section. 1330 using the U-factors below for the semi-heated spaces.

a. U=0.07 maximum for the opaque roof assembly, or

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

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

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

e. For opaque wall areas:

i. U-0.25 maximum for the overall assembly ~or R-3-minjimum insulation only fo

continuous insuladon o r i asulation between wood franung; or R- 10 minimum
insulation oulv for insulation betyveen metal framing) for mass walls coMPI)jng
with th-e heat capacity requirements in Table 13-1, ootnote 2.

ii. U-0.1-4-maxinium for the overall assembly (or R-I I minimum insulation only)

form etal frame walls.

iii. U-0.088 maxiniuni for the overall assembly (or R-1 1 minimum insulation only)

for wood ftaine and other walls.

f. For floors over imconditioned Mace, U-0.088 maximum for the overall assembly (o

R-1 I minim-=Insulation oniv).

g. For fenestratil-, U-0 90 niaximum and a maximum area equivalent to 10% of the

gross wall area.

It is accpptable to combine semi-heated spaces and fully heated Maces 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.

9
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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 so'Mr heat gain

coefficient requirements. Shading coefficients or solar heat gain coeffi.cient for the

center of glass for glazing shall be taken from Chapter ((2-9-))LO of Standard RS-27

or from the manufacturer's ((te&amp;t-))data using a ~pectral data file determined in

accordance with NFRC 300.

Note that using the exception for the SHGC for the center-of- glass

does not give the ftill gedit for the overall product (including the

frame) that the NFRC-certified SHGC does. Though the SHGC
for the frame is Tiot zero (the ASHRAH Handbook of

Fundamentals fi,,dicates that the SHGC can range from 0. 11-0. 14

for metal fraines and frorn 0.02-0,07 for wood/vi!Ml/fiberglass

frames), the SHGC for the frarne is invariable lower than that for

.theRlass. -onsequently, anNFRC-certified SHGQ will genggl1ly

[be lower.
-1

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 13 11 and Tables 13 - I or 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-yalue for all areas of the gpmpQqqi t I com ly

with Table 13-1. When calculatin-c, compliance using U-factors, area-weighted averaging is

allowed. Where insulation is ta eredje.jg. -Kqof~paratg assembly U-factors shall be

calculated for each four-foot.sectiou of tgpered 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 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 edge of an above

grade floor slab which penetrates the exterior wall may be left uninsulated pLovided that the

glazing Ujactor is reduced by U-0. 10 below that required in Tables 13 -1 and 13-2.((T-he

uninsulated pr-Ovided that the wall insulation is increased by R 2 above that feqwl-ed in

TabjeS 13 1 an444-2--))

10
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3. For roofs with continuous rigid insulation on the top of the roof, the insulation,R-value pMbe
averaged for comph'aiice -,vith ni,"'M pres!~tptive R-values only,.provided that both:

a. the minimurn iii~~ulation__isnq le s than R-5 (but not including area within 6 inches of each

roof draini. and

b. the area-Nvei,_~Ijted average insulation is R-46 (in lieu of R-3Q) for electric resistance space
heat and R-27 (in lieu of R-2 1) 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 zlazing assembly lias 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. @-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 gU type of frame or

(Dii -has an area-weighted U-factor of 0.60 or less.

(U-factor calculal iop s shall use overall assembly U-factors-.When this exception is used

there are no SHGC cequiiements) and

b. has a visible trang-_ni-tance of fi) 0.60 or greater for the center of the glazing assembly in M
ine of frame of N:) ha5 an area-weiehted visible transMittance for the overall assembl

.-ji-greater for fincluding the fi-anie-of 0_5') , ixed gjazing, and 0.44 or greater for operable

glazing. Visibh- transmittance shall be deterinine-d in accordance with Section 1312.2, and,

((b-.))c. does not exceed 7 5'1", of the gross extetior 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 fromallowances from other areas of the building.

2. Single glazing for ornamer.~al, security, or architectural purposes shall be included in the

percentage of total glazing arei, U-factor calculation and SHGC as allowed in the Tables 13-1 or

13-2. The maximum area a'lowed 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:
I

. Glazing soarating conditioned space fromsemi-heated space or unconditioned space.
2. Vertical glazina which is oriented witl3in 45 degrees of north shall. be allowed to have a

maximum solar heat gain coefficient S H QC-Q. 10 above that required in Table 13- 1.

3. For demonstrating compliance for vertical gjazing onlL the SHQC in the 12r2posed building shall

be allowed to be reduced by using the multipliers in the table below for each glazing produe
shaded by pennanent projections that will last as long as the building itself.

11



Jolm Hogan\BN

G:\NOBLEB\Energy Code - 2001\CB 113795 - arnendedIdoc

9/13/01

V #3

Projection Factor SHQC Multiplier SHQC Multiph

(All Orientations (Nortli-Oriented)

excot North-oriented)

0-0.10 1.00 1.00

&lt;0. 10 - 0.20 0.91 0.95

&lt;0.20 - 0.30 0.82 0.91

&lt;0.30 - 0.40 0.74 0.87

&lt;0.40 - 0.50 ~L67 0.84

&lt;0.50 - 0.60 0.61 0.81

&lt;0.60 - 0.70 0.56 0.78

&lt;0.70 - 0.80 0.51 0.76

&lt;0.80 - 0.90 0.47 0.75

&lt;0.90 - 1.Lo 0.44 0.73

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

is

19

20

21

22

23

24
25

Projection factor (PF) is the ratio of the horizontal dqpth of the extemal shading projection (A)

divided by the sum of the height of the fenestration and the distance from the Lop of the fenestration to

the bottom of the farthest point of the exterrial shading projection (B), in consistent units. (See

Exhibit 13ZL3j

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 (UA,) and solar heat
V

gain coefficient rate (SHGC *
Ap) are less than or equal to the target heat loss rate (UAt)

and solar heat gain coefficient rate (SHGC *
At) shall be considered in compliance with this

section. The stated U-factor, F-factor or allowable area of any component assembly, listed

in Tables 13-1 or 13-2, such as roof/ceiling, opaque wall, opaque door, 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.
.

ever-head) area oW5-, eoeipliaiiee may also be sho:%%,ai
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

3. Lighting leads shal-IT be- d-e-teff-a-in-L-ad aeeof ding to Table 15 1.

4. Equipment leads shall be detefffAned fEem Table 3 1 of Standard R9 29.

south and !A wes"eeia~.

Section 14. Section 1333 of the Energy Code is amended as follows:

1333 UA Calculations: The target UAt and the proposed UAp 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 UAt 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 1')22.

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

TABLE 13-1

BUILDING ENVELOPE REQUIREMENTS
FOR CLIMATE ZONE I

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

Building Components

Space Heat Components
Type Roofs Over All Other

Opaque Wallsl'2 Opaque Floor Over Slab On
Att10 Roofs4 Doors Uncond Space Grade5

1. Electric R-38 or R-30 or R-19 or U=0.60 R-30 or R-10 or

resistance U=0.031 U=0.034 U=0.062 U=0.029 F=0.54

heat**

2. All others R-30 or R-21 or U=0.60 R-19 or R-10 or

including U=0.036 U=0.050 Lal Nfetal 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) Wood framing &amp; 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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I

2

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Space Beat Ty]2e Maximum Glazin2 Area as % of Wall

0% to.2011/0 20% to 30% 30% to 45%
maximum Max. Maximum Max. MaXIMU Max
U-Factor SHGC4 U-Factor S tjGC4 U-Factor

.

4,-f,4SHGU
YG I OG VG

I OG
1 Electric resistance heat

7
0. 40 0.48 0.40 0.40

1
0.48 0.30 PRESCRIPTIVE

PrescriWive onlL PATH
not for Target UA or

annua energ~ an Ysis
NOT ALLOWED

1

2. All others includin 0.55 0.66 a.40 0.55 ~~.66 0.40 0.45 0.54 0.40

heat p=ts and VAV6 1 1

A1aX!R1Uff1-G1aA*g

AFea as-~falt
0% to 15' ;

Alaximu

U-14wor

Xfa"%~.

SUGG4

I
V-9 O-G

1 Eleet4e r-esistallee he 4 44 04 0 0
.

.
1

2. All others ineluding 4.94 4-.0

--he~~ md-VAV

V-G

Q-40

0-4s 1-40 OAS

30-074 to 400716

Alaxifflu

U Fikete

Max.

SHCX4

V-G
I

OG
1

4.50 1-.25 1 0.4-5

Footnotes

1. Below Grade Walls:

When complying by the prescriptive approach, Section 1322:

a) walls insulated on the inter-'or shall use opaque wall values,

b) walls insulated on theoxteriorshall use a minimum ofR-10 insulation,

c) walls sliall be insulated for the first 10 feet belpyffade. (There shall be no credit for

nsLilatiii2those portloj-~s of below grade walls and footings that are more than 10 feet

belov, grade. and those portions below 10 feet shall not be included in the gross

1-+eAexterior wall area((, may be left twinsul -I - )-)

When complying by the component 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=O. 070 for Ubgm ,

c) the calculations shall include the first 10 feet of walls below gLade.,-~t))Those

portions of below grade walls and footings that are more than 10 feet below grade((-;

a*d)) shall not be included in the gross exterior wall area((-,*eed)) and shall not be

included-when determining Abgt and Abgw.)

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

grade wall is a minimumof 9.0 Btu/ft
2

0 '17, then the U-factor may be increased to

((4.4-9))

a), 0. 11 for interior insulation

ij- minimumR-1 I insulation between wood studs; o

Dii-minimumR- 19 insulation between metal studs, o

iii) minimumRAO Hisulation held in place solely by I inch metal clips at 24 inches

on center vertically and 16 inches on center horizoRIL11L and ((421-5))

14
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b) 0. 12 for integral and exterior insulation for insulation position as defined in Chapter

2.

i) minimumadditional R-7 continuous insulation unint=ted by framiq&amp;

2

Individual walls with heat capacities less than 9.0 BtU/ft 0 T and below grade walls

shall meet opaque wall requireiiients listed above.

Glazing shall comply with the glazing requirements listed above.

AUAInuln Gla
*

Area as '% of M4H
0 to 10 0,6 10 to 1 15%@ to 20 %

AUX.

SHW

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

VG
I

OG
1 1

3iG
I

()G
I I

VG
--'

44G- 14.40 1 4, W' 040 1 O-.W I 4-M 1 440

040 445 0.7-5 0-.45S

200% to 25 0,10

VG GG

NOT ALLO

440 0-."

3. ((R-e-~~.) Roof Types: A roof over attic is where the roof structure has at least 30

inches clear distance froni the to of tficbottom cliord of a truss or ceilim-, Joist !,-)the

underside of the sheallmig at the roof ridge. and the ceiling is attached to the ceiling joist

or the bottom of the ti-Liss or ceiling joist. AW-thing else isconsidered all other roofs.

4. SHGC (Solar Heat Gain Coefficieiit 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 minimumof 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 Mlicable 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 Glazla,- Area as % of Wall Maximum U-Factor Maximum

40 1
; t 60 VG OG SHGC'-

7 o

45% to 50% 0.40 0.48 0.35

( A 1temate a 0 40 0 80 0 30
,

-
. . .

A1tem Ate b 035 040- - - - - -

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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1

2

3

a) Double glazing with a minimum 1/2 inch gap width, having a low-emissivity coating

with e=O. 10 maximum, with 90% minimumargon gas fill, and a non-aluminum

spacer (as defined in footnote I 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.

neeessar-y to aeeemAmdate the speeial appliea6ens-.))

Section 17. Section 1411.1 of the Energy Code is amended as follows:

1411.1 General: Equipment shall have a minimumperformance at the specified rating

conditions not less than the values shown in Tables 14- 1 A through 14- 1 F( 14 1 thfeugh4-4-

3)). If a nationally recognized certification program exists for a product covered in Tables

14-IA through 14-1 14 1 tluough 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 44T leaving chilled water jLmperature and 85'F entering condenser water teMperature shall have a

minimumNPLV rafing as shown in Tables 14-1K, L, and A The table values are only golicable

over the following full load design rangp~s.

Leaving Chiller Water TMp.: 40 to 48'F

Entering Condenser Water TeMp.: 75 to 85F
Condensing Water Tgmp.Rise, 5 to 157

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

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

references to conditions other than IPLV conditions. Desijzn condenser water flow rate shall not be

less than 2.5 gpm/ton.

Gas-fired and oil-fired forced air furnaces with iLiput ratings ~! 225,000 Btu/h (65

kW) shall also have an intermittent ignition or inte=ted device (IID), and have either

mechanical draft (including power venting) or a flue dgMPer, A vent dMper is

accpptable alternative to a flue dam or furnaces where combustion air is drawn from theper f

conditioned space. All furnaces with iLiput ratings ~!225,000 Btu/h (65 M, includin

electric furnaces, that are not located within the conditioned space shall have jacket losses

not exceeding 0.75% of the ipgpLLatin

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

hegLn&amp;

Cooling towers serving chilled water systems with airside economizer ~~~l ~n
with Section 143 3 without using the excgptions shall be selected to be able to maintain a

return condenser water temperature to the tower of 86 F or less at -peak desigg conditions.

Cooling towers serving chilled water §ystems with waterside economizer shall also

comply with Section 1433, Exc2ption 3.

Hydronic heat p= 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 recovga are allowed, excgpt for medical and

dental equipment, equipment using less than 1 gpm, and replacement of existing icemakers.

However, singlepass 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 Mlit 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

appropriate.

2. ((

))(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 ofnon-use or alternate use of the spaces served by the system. The

automatic controls shall

a. have a minimumseven-day clock and be capable of being set for seven different day

types per week.,

b. be cgpable of retaining progamming 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. telgphone

interface), that allows teMporM operation of the system for
Lip to two hours.
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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 occppant sensor that is cgpable of shutti4g the system off when no

ocgupant is sensed for a period of pp to 30 minutes.

4. Systems controlled solely by a manually-pperated timer cqpable 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 serving areas which require continuous operation.

2. Combustion air intakes.

3. Gravity (non-motorized) dampers are acceptable in buildings less than 3 stories in height.

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

a. Motorized dqmpers: 10 Cfrn/ft2of dMper area at 1.0 inw.&amp;.

b. Non-motorized dgmpers: 20 cfin/ft2of dgmper area at 1.0 inw.g.,

exegpt that for non-motorized dgMpers smaller than 24 inches in either dimension:

40 CfM/ft2 of &amp;Mper area at 1.0 in w.g.

Dgmpers used as a coMponent of packaged HVAC equipment shall coMply with file dgmpe
leakage requirements, unless it is the lowest leakage available as a factoKy option. Drawi=
shall indicate compliance with this section.

1412.4.2 Optimum Start Controls: Heating and cooling systems with design supply air

capacities exceeding 10,000 cfin 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((iffg))~~d 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 Btu/h ipput cgpac
2. Radiant Heaters.

3. Systems with mult~iple boilers which are sequentially-staged.
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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 cfin shall include the equipment specified in (a and below.

Smaller systems shall include the equipment specified in either (a) or (~)#have at least one
of the fellewifigt))

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 ((eptie )pKqyi~sion 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 hours.

ii. An occupant sensor.

See the Seattle Building Code for sizing requirements for parking garage 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:

required to meet the remainder of the cooling load. Controls shall not preclude the

economizer operation when mechanical cooling is required simultaneously.

EXCEPTIONS:

1413.3 Integrated Operation( Building Heating En ): Air and water economizers

shall be capable of providing partial cooling even when additional mechanical cooling is
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))Lndividual

direct eMansion units that have a rated cooling cqpacity less than 65,000 Btu/h and use

noninteglated economizer controls that preclude simultaneous gperation of the economizer and

mechanical cooling.

2. Water cooled chillers with waterside economizer.

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:
1. Where the heating 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

economizer operation lowers the temperature of the air entering the

hot deck heating coil, increasing its energy use. In order to use this

type of system, a water economizer must be used, or the system

must meet one of the economizer exceptions and have neither type

of economizer. (Another resolution is to use a dual-fan/dual-duct

system where the hot deck fan supplies only return air or return air

plus minimumventilation air.)

This requirement will not affect three-deck multizone since

they cannot work with an air economizer in any case (it would

make the neutral deck a cold deck).

An exception to the heating impact is provided for

cconomizers 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 clue to increased reheat energy.

See the discussion and diagrams of Section 6.3.1.4 of
~SHRAEJESNA

S[andard 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 acear-danee with Standard RS 18. Ex4ent-&amp;f

sealing re"ir-ed is )as follows:

1. ( Statie pr-essuf e; 11~ ineh to 2 inehes; sea! tr-ansvefsejoints-.))Laeserved.)
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2. Static pressure: ((-Z))Y2inches 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.

((Dttet tape and other- pr-essufe seftsitive tape shall not be used as the pr-imafy-sealant

where duets are designed to eper-ate at statie pressur-es of I ineh W.G. or- gfeaten )

All low-pressure sLip-ply and return air systems not located entirely within the

conditioned space, including the _un conditioned side of enclosed stud bUs or jois

cavities/spaces used to transport air, shall be securely fastened and sealed. Ductwork shall

be sealed using welds, gaskets,. rpListic, or mastic-plus-embedded-fabric tgpe. Enclosed stud

bqys or joist cavities/sp aces used to tranMort air shall be sealed using mastic-plus-

embedded-fabric tgpe or, when drywall is used to enclose the air system, drMall mud and

tgpe. Duct tgpe is not permitted as a sealant on qny duets.

EXCEPTION: Fibrous glass duct systems installed in accordance with standard UL 18 1A and

flexible duct systems installed in accordance with standud UL 18 1 B may use tgpes listed for these

systems.

Note that longitudinal seams are joints oriented in the

direction of airflow. Transverse joints are connections of two duct

sections oriented perpendicular to airflow. Duct wall penetrations

ge openings made by M screw fastener, pipe, rod or wire. All

other connections are considered transverse joints, including but

not limited to spin-ins, tgps and other branch connections, access

Idoor frames and Jambs, -duct coiinections to e_quWment.
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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

pEoperly, efficiently, and can be maintained in accordance with the contract documents in

order to satisfy the building own er's design intent and operational rqquirements. Drawin

notes shall require commissioning and coMpletion requirements in accordance with this

section. Drawing notes mgy refer to ~pecifications for further requirements,

1416.1.1 Simple Mechanical Systems, For simple mechanical systems, as defined in

Section 1421, and for warehouses and semi-heated ~paces, commissioning shall include, as

minimum

a. A Commissioning Plan,

b. System Testing and Balancing,

c. Controls Functional Performance Testing,

d. A Preliminga Commissioning Rgport,

21



John Hogan\BN

G:\NOBLEB\Energy Code - 2001\CB 113795 - amended1doc

9/13/01

V #3

e. Post Construction Documentation in the form of O&amp;M and Record Drawing Review,
and

f. A Final Commissioning Rgport.

1416.1.2 All Other Mechanical Systems. For all other mechanical systems.,

commissioninR shall include, as a minimum:

a. A Commissioning Plan,

b. System Testing and Balancing,

c. Equipment Functional Performance Testing

d. Controls Functional Perfonnance-Testin&amp;

e. A PrelirfiinM Commissioning Report,

f Post Construction Documentation (all), an

g. A Final Commissioning Report.

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 Commissionin2 Plan. The Plan shall require tests mandated by this section be

performed and the results recorded. The Plan shall require prgparation of preliminaryand

final rgports 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 exgM-ple winter and summer
design conditions, full outside air, etc.), an

e. Measurable criteria for acceptable performance.

1416.2.3 Systems Balancin

1416.2.3.1 General. Construction documents shall require that all HVAQ systems b

balanced in accordance with generally accgpted engineering standards. Air and water flow

rates shall be measured and adjusted to deliver final flow rates within 10% of design rates,

excot variable flow distribution systems need not be balanced Lipstrearn of the controllipg

device (for exqmple, VAV box or control valve). Construction documents shall require a

written balance report be provided to the owner. Drawing notes may refer to Mecifications

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 ucater than I hp, fan speed

shall be adjusted to meet design flow conditions.

1416.2.3.3 Hydronic Systems Balancing: Hydronic systems shall be propgjj~
balanced in a manner to first MiniMi7e throftljji~'IQ-~ses. then the Rpmp impeller shall be

trimmed or -Pqmp Meed shall be g~d icjusted to meet design flow conditions. Each hydron'
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system shall have either the ability to measure pressure across the pump, or test ports at each

side of each pLiM.

EXCEPTIONS:
1. PLimps with pMg motors of 10 h-p or less.

2. When throttling results in no Mater than 5% of the naMeplate horsepower draw above that

required if the iMpeller was trimmed.

1416.2.4 Functional Performance Testin

1416.2.4.1 General. Drawing notes shall require commissioning in accordance with this

section. Drawing notes mgy refer to ~pecifications for ftirther 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 gpproved 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, inclpdin

a. All modes as described in the Sequence of Operation,

b. Redundant or automatic back-Lip mode,

c. Perfonnance of alanns, an

d. Mode of 2peration Lipon a loss of power and restored power.

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 i

accordance with Wroved plans and specifications. Sequences of gperation shall be

functionally tested to ensure they operate in accordance with gpproved -plans and

specifications.

1416.2.5 Post Construction Commissionin

1416.2.5.1 General: Construction documents shall require post construction

commissioning be provided to the building owner prior to date of final acceptance. Drawin
I

notes MU refer to specifications for further commissioning requi ements. Post construction

commissioning shall include, as a minimm, review and gpproval of Operation and

Maintenance Materials, Record Drawings, and Systems Operational Training.

1416.2.5.2 Operation and Maintenance Materials: The O&amp;M Materials shall be in

accordance with induslry accgpted standards and shaH include, at a minimipathe followin

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 eguipment requirin

maintenance, excgpt equipment not famished 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 infonnation, including wirin

diagrams, schematics, and control sequence desc]jptions. Desired or field
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1 detennined set points shall be pe-nnanently recorded on control drawings at control

2 devices, or, for
digl~tal control systems, in programming comments.

3 e. A comDlete written narrative ofhow each system and Diece of equipment is intended

4 to operate including:

5
1. A detailed e2~planation of the original design intent.

6 ii. The basis of desigLi (how the desigg was selected to meet the design intent).

7 iii. A detailed explanation of how new equipment is to interface with existin

8 equipment or systems (where Wplicable).

9 iv. Suggested control set points.

10 NOTE: Sequence of Operation is not accgptable as a narrative for this requirement.

11 1416.2.5.3 Record Drawings: Record drawings shall include, as a minimum, the location

12 and performance data on each piece of equipment, general configuration of duct and pipe

13 distribution svstem, including sizes, and the tenninal air and water design flow rates of the

14 actual installation.

15

16 1416.2.5.4 Systems Operational Training: The training of the appropriate maintenance

17 staff for each equipment type and or system shall include, as a minimum,the followiriL.

18 a., System/Equipprient overview (what it is, what it does and which other systems and or

19 equipment does it interface wijj2).

20 b. Review of the a~llablc O&amp;M materials.

21 c. Review of the Record DrawiLigs on the subject system/equipment.

22 d. Hands-on demonstration of all nonnal maintenance procedures, nonnql operatin

23 modes, and all emergena shutdown and start-yp procedures.

24

25 1416.2.6 CommissioningRel2orts

26

27 1416.2.6.1 General. Drawing notes shall require commissioning in accordance with this

28 section. Drawing notes mqy refer to Mecifications for further commissioning reguirements.

29

30 1416.2.6.2 Preliminary Commissioning Report: A preliminaryLoort of commissionin

31 test procedures and results shall be completed and provided to the Owner. The Preliminary

32 Commissioning Report shall identify:

33 a. Deficiencies found during testing required by this section which have not been

34 correctedat the time-of report -preDaration and the anticipated date of correction.

35 b. Deferred.l.e.sts.w.hich cannot be perfonned at the time of rgport prpparation due to

36 climatic conditions.

37 c. Climatic conditions required for -performance of the deferred tests, and the

38 anticipated date of each deferred test.

39

40 1416.2.6.3 Final Commissioning Report: A coMplete report of test procedures and results

41 shall be pre-oared and filed with the Owner. The Final Commissioning Roort shall identify

42 a. Results of all Functional Performance Tests.

43 b. Di~position of all deficiencies found during testing, including details of corrective

44 measures used or proposed.

45 c. All Functional Performance Test pro!~edures used during the commissioning process

46 including measurable criteria for test accgptance, provided herein for Meatability.
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EXCEPTION: Deferred tests which cannot be perfonned at the time of report preparation due to

climatic conditions.

1416.3 Acceptance Reguirements

1416.3.1 General. Drawing notes shall require commissioning in accordance with this

section. Drawing notes may refer to ~pecifications for further commissioning requirements.

Buildings or portions thereof
, required by this Code to comply with this section, shall not be

issued the followin2 certificates until such time that the building official determines that the

qppropriate commission ii g requirements dictated by this section have been completed and

provided.

1416.3.2 Acceptance: Buildings or portions thereof, required by this Code to comply with

this section, shall not be issued a final certificate of ocgllpancy until such time that the

building official detennines that the prelimingy commissioning Mort requirLd by thi~

section has been ggmpleted.

av,,%en Reeor-d dr-a---s shall inelud um the location and per-fefmanee data e

eaeh pieee of equipment, gffier-al configufation ef "et and pipe distribution system,

ineluding sizes, and the temiiial air- and wa4er- design flow rates.

wi4h industv,, aeeep+v standards and shall inelude, at a miftimum, the fellewing-

for- digiW eentTel systems, in p -
.

-
eafwRei#s.

A eamplete naffative 4-Iff h-raw la'Ap,b system is ipAended t

set poiffts-.

ketien deeumei#s shall fequire that all HVAG systems b

balaneed in aecer-danee with genefal4y aeeepted -
.
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deviee (for- example, VAV bE)x eF eontFolva4ve). Constmetion daeumepAs shall require

vaitten bahnee r-epeft be pfeN4ded to the owner,

PUMP-

EXCEPTIONS:

.

ed if the inVel4a

1416.4.1 Simple Systemsi Fe

br- fms with system power- of gfeater- than 1 hp, fan speed

g; Hydrenie systems shall be proportionately bal.afleed

Atling lesses, then th
. .

.

~
-Iler- shall be tr-iRuned e

ere tfimmed.

simple systems, as defined in Seetion 1421, t-md

eefitfol deviees, eefnpenefft e"ipmepA and systems afe ealibreled, adjusted, and eper-a

notes sha4l require ea in aceofdanee with this paragraph.

afe ealibr-ated adjusted and operate in aee-Or-d with appr-eved plans and speeifieations.
I I

Sequenees of operation shall be ftmettieiially tested to ensufe they operate in aeeor-d wi

poi:fefmed and the r-estilts r-eeer-ded. Plaiis and speeifieatiens &amp;hall require pfepar-ation

preliminary and finM r-epefts E)f test preeedufes and results as deser-ibed in 1416.4.2.2. Plans

and speeiftea ions sha4l idenAify the following for eaeh test-;

1. Equipment and systems to be tested, ineluding the extent of sampling tests,

3. Conditions under- whiieh the test sha4l be per-fefmed (for example winter desig

eanditions, full outside air-, ete.),

4. Measur-able er-iteria for aeeeptable per-foFmanee.
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dtifing testing required by this seetion whieh ha-ve not been

a of fepeq4 pfepafatien and the antieipated date ef eeffeetie

2. Defeffed tests whieh eaFmet be peifermed at the time of r-epeft preparation due to

elimatie eenditions.

1416.4.2.3 Aeeeptaneel Buildings of peAieas thefeefi, r-equi-red by ~his eede to eemply wi

this section, shall net be issued a final eertifieate of ooeupaney un4i! sueh time that the

building effleial dete.......U. MIM, MVVtt:1tmmaFyeeRffntssienmgr- eA Fequifed by this

seetion has been eempleted7))

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

((30))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 eapaeit-y of greater

4ta* 1900efin-er-))a total cooling capacity greater than ((54-,WO))20,000 Btu/h,,~Iudin
those serving coMputer server rooms, electronic equipment, radio equipment, telmhone

switchge .

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

cooling caacity 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 coolin
, excqpt where

different values are Mecified in the Washington Administrative Code (WAQ. For exterior

temperatures, 24'F shall be used for heating and 82'F dry bulb and 66'F for wet bulb for

cooling.

Building mechanical systems for all buildings which provide space heating and/or

space cooling shall be sized no greater than ((150,17; )125% of the design load as calculated

abov sizing requirements in Section

1411. 1. No additional safety factor is allowed.

redundant equipment to operate automatically only when the primary equipment is not operating.

((4.-))j. 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

a. have both a cUacity of 5,000 cfm or greater and which have a minimum outside air gmpl
of 70% or greater of the total air circulation, and

b. have a heat recovery system c"m 1_)dng with Section 1436 without using aLly of the

exceptions.

the load.

2. (((ReseFved.)))

((&amp;)) Stand-by equipment may be installed if controls and devices are provided which allow

For buildii-..gs with a total equipment cooling c~!pacity of 300 tons and above,

equipment shall have multiple unloadings or no one unit shall have a cgpacity of more than

2/3 of the load.

EXCEPTIONS: The following limited exemptions from the sizing firnit 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

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.

systeni-s-))shall include controls which automatically reset supply water temperatures by
representative building loads (including return water temperature) or by outside air

or greater supplying heated or mechanically refrigerated water ((

1432.2.2 Hydronic Systems: Systems with a design capacity of ((600-,000))300,000 Btu/h
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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 I 00'F or lower sMly teMperature (e.g. water source heat

RILMJ loops).

To limit the heat loss from the heat rejection device (cooling tower for h onicydr

heat puMps connected to a common heat pLiM water loqp 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 dgmpers shall be provided.

b. If an o-pen-circuit tower is used directly in the heat ppmp loop, an automatic valve

shall be installed to bypass all heat ppmp water flow around the tower.

c. If an oDen-circuit tower is used in copjunction with a sgparate heat exchanger to

isolate the tower from the heat pqmp loop, then heat loss shall be controlled by
shutting down the circulation pLiM on the cooling towpLloop.

For hydronic heat Dgmps connected to a common heat p"m water loop with central

devices for heat rejection (e.g.. cooling tower) and having a total 12g-m-p system pow
exceeding 10 hp, each hydronic heat 12gm shall have

,a. a two:position two-wgy Lbut not three-way) valve, or

b. a variable head pressure two-way (waterregulating) control valve orRMP.
For the pgMoses of this section, pMM system power is the sum of the nominal powe
demand (i.e. nam2plate horsepower at nominal motor efficiencY) of motors of all 129mPs th

are required to o-ocrate at design conditions to supply fluid from the heating or coolin

source to all heat transfer devices (e.g., coils, heat exchanger) and return it to the source.

This converts the system into a variab I -I flow system and, as such, the primM 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, telohone switchge :

a. Single package unitgy fan-ocooling units installed outdoors or in a mechanical room
adjacent to outdoors with a total cooling gpacity greater than 20,000 Btu/h.

((&amp;))Qther single package unitary fan-cooling units with a supply capacity of greater

than 1,900 cfin or a total cooling capacity greater than 54,000 Btu/h.

b. Other individual fan-cooling units with ((a s"ply eapaeity of greatef than 2,800 efm

e,r--))a total cooling capacity greater than ((84-,WO))65,000 Btu/h.

The total capacity of all units without economizers (i.e. these units compl 'nR with

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

building energy consumption.

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

3
- ((A

Such a system shall be designc-~

system eeohift lead at outs id".,+

this ealeWation; all faetors inc-lud-ii

peak load ealealatiow, A water economizer system,

which is cgpable of cooling stipplvair %vithout the operation of mechanical refrigeration

eqUipment. See Section 14133 f6i iutegration requirements. This excgption shall not be used for

RS-29 analysis. Such a sy~tern shall be designed and cApable to be controlled to provide the

follomk&amp;

a. Design economizer cooling c#pacity: The calculated system cooling load served by all

terrr:tipal equipment.wjthoitt airside economizer at 45'F db/40'F wh with solar and internal

loads the same as those calculated for peak cooling load except for outside air teMperature.

b. Desijzn economizer tl,,iid sit-p-ply teiriperature: The design fluid sppply teMperature delivered

to the terniiiial cooling coils Nvllen In economizer operation at 45'F db/40'F wb.

c. Eq#~ipment y0hich re,
-

ccts heat to outdoors shall be sized to provide design economizer

cooling capacity and designi economizer fluid sMpply tenmerature at an ambient temperature
of 40OF wb. However, air cooled beat rejection equipment shall be sized to provide desig

j) and -
economizer

cgq1ji,&amp;, ca acily T 1 design economizer fluid s=ly teLnperature at an ambient

teMerature of 35'F db. This allowance for air-cooled equipment is Mlicable only to

existing buildings andlimited to a maximum of 20 tons per building.

d. Terminal coolliw codls sball be sized for design economizer cooling cgpacity at the desi

economizer fluid spp-ply teMerature. However, hydronic heat puLnps with terminal cggligg

coils shall be sized to provide 45% of design economizer cgpacjjY at design economizer fluid

sLipply teLnperature.

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 efin or greater and

which have a minimumoutside 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 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-solar source.

EXCEPTIONS:
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1

2
3

4

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 minimumposition during use and

5

6

7

8

9

10

11

12

13

close totally when the fume hood is not in use.

Systems serving spaces heated to less than 60'F,

Systems which can be shown to use as much energy with the addition of heat recovery equipment
as without it.

Systems exhausting toxic, flammable, paint exhaust or corrosive fumes making the installation of

heat recovery equipment impractical.

Type I commercial kitchen hoods.

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

15 follows:

16

17 1436.2 Condensate Systems: On-site steam heating systems shall have condensate

18 recovery.

19

20

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

22 follows:

23

24 1436.3 Heat Recovery for Service Water Heating: Condenser heat recovery systems shall

25 be installed for heating or preheating of service hot water provided all of the following are

26 true:

27 a. The facility operates 24 hours a day.

28 b. The total installed heat rejection capacity of the water-cooled systems exceeds

29 6,000,000 Btu/h of heat rejection.

30 c. The capacity of service water heating equipment exceeds 1,000,000 Btu/h.

31

32 The required heat recovery system shall have the capacity to provide the smaller of.

33 a. 60% of the peak heat rejection load at design conditions, or

34 b. preheat of the peak service hot water draw to 850F.

35 EXCEPTIONS:
36 1. Facilities that employ condenser heat recovery for space heating with a heat recovery design

37 exceeding 30% of the peak water-cooled condenser load at design conditions.

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

39 or from other sources.

40

41

42
11

Section 37. Section 1437 of the Energy Code is amended as follows:

43

44 1437 Electric Motor Efficiency: Design A &amp; B squirrel-cage, T-frame induction

45 permanently wired polyphase motors of I hp or more having synchronous speeds of 3,600,,,,
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

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:
I

.
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-coni mutated motors, or

b. have a minimummotor efficiency of 65% when rated in accordance with NEMA
Standard MO-1 at fall load rating conditions.

EXCEPTION: Until June 30, 2002, sntems 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 pLIMP lopps

subject to the requirements of Section 1432.2.2, there shall be

((4-7))~L variable speed drives or

((1))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 inanufacturer's certified test data.

I

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

position such that the controller set point is no gKeater than 1/3 the total desigq fan static

pressure.

For sy,~tems with d-rect digital control of individual zone boxes rgporting to th

central control p ~qjtjjere 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 dgmper is nearly wide open.

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

1440 Service Water Heatin : Service water heating equipment shall comply with the

Mlicable efficiencies in Tables 14- 1 A through 14- 1 M.
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Effective January 1, 2004, commercial clothes washers installed in Seattle shall have

a minimummodified energy factor (MEF) of 1.26. The MEF definition and test procedure

set forth at 10 C.F.R. Part 430 (Energy Consei-vation Program For Consumer Products), as

amended, is hAcMora:Led 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 cqpqcity of 20 lbs. 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

primarysource of heat are prohibited for all pools. Heat purn-p pool heaters shall have a

minimumCOP of 4.0 deterniiiied in accordance wjth ASHRAB Standard 146, Method of

TesfiRg. for R, il~in Pool Heaters. Other pool heating eql~ipment shall comply with the

gpplicable efficiencies in Tables 14-1A through 14-1M.

Section 41. The Energy Code is amended by adding a new Table 14-IA to read as

follows:

Table 14-IA

Electrically Operated Unitary Air Conditioners and Condensing Units -

Minimum Efficiency Requirements

Equipment Type Size Category=S.b-Category orS Minimum TestProcedur

.tiRating Condition Efficiency

Air Conditioners, &lt; 65,000 Btu/h Split System 10.0 SEER ARI 210/240

Air Cooled Single Package 9.7 SEER

~!65,000 Btu/h and Split System and 10.3 EER'

&lt; 135,000 Btu/h Single Package

~!135,000 Btu/h and Split System and 9.7 EER' ARI 340/360

&lt; 240,000 Btu/h Single Package

240,000 Btu/h and Split System and 9.5 EER'

&lt;760,000 Btu/h Single Package 9.7 IPLVO

~t760,000 Btu/h Split System and 9.2 EER'

Single Package 9.4 IPLV-

Air Conditioners, Water and &lt; 65,000 Btu/h
Split System and 12.1 EER ARI 210/240

Evaporatively Cooled
Single Package

- 65,000 Btwb and Split System and 11 ~5 EER'

&lt; 135,000 Btu/h Single Package

~:135,000 Btu/h and Split System and 11.0 EEW ARI 340/360

:~240,000 Btu/h Single Package

240,000 Btu/h Split System and 11.0 EEW

Single Package 10.3 IPLV'

Condensing Units, ~!135,000 Bt.K

1

10.1 EER ARI 365

Air Cooled 11.2 IPLV

Condensing Units~ 35,OW Btu/h 13.1 EER

Water or Evaporatively Cooled 13.1 IPLV
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'
Reserved.

b IPLVs 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
deductJon for equipment with no heat.

Section 42. The Energy Code is amended by adding a new Table 14- 1 B to read as

follows:

Table 14-1B

Electrically Operated Unitary and Applied Heat Pumps -

Minimum Efficiency Requirements

Equipment Type Size Category

I

Sub-Category or Rating t Procedure

Condition Ef

AirCooled, (Cooling Mode) &lt; 65,000 Btu/h
Split Systemk- 10.0 SEER ARI 210/240

Single Package 9.7 SEER

-65,000 Btu/h and Split System and 10.1 EEW
&lt; 135,000 Btu/h Single Package

~:135,00013tu/hand Split System and 9.3 EER' ARI 340/360

&lt;240,000 Btu/h Single Package

~~,240,000 Btu/h Split System and 9.0 EER'

Single Package 9.2 IPLVc

Water-Source &lt; 17,000 Btu/h 860F Entering Water 11.2 EER ARIASO-13256-1

(Cooling Mode)

17,000 Btu/h and 860F Entering Water 12.0 EER ARVISO-13256-1

&lt;65,000 Btu/h

~~65,000 Btu/h and 860F Entering Water 12.0 EER ARI/

&lt; 135,000 Btu/h
I

Groundwater-Source &lt; 135,000 Btu/h 590F Entering Water 16.2 EER ARMSO-13256-1

(Cooling Mode)

Ground Source &lt; 135,000 Btu/h

I

77"F Entering Water

I

13.4 EER ARFISO-13256-1

(Cooling Mode)

Air Cooled &lt; 65,000 Btulh'
Split System 6.8 HSPF ARI 210/240

(Heating Mode) (Cooling Capacity) Single Package 6.6 HSPF

~!65,000 Btulh and 470F db/430F wb 3.2 COP

&lt; 135,000 Btu/h Outdoor Air

(Cooling Capacity)
170F db/1 50F wb

2.2 COP

Outdoor Air

~!135,000 BW/h 470F db/430F wb 3.1 COP ARI 340/360

(Cooling Capacity) Outdoor Air

170F db/l 50F wb
2.0 COP

Outdoor Air

Water-Source &lt; 135,000 Btu/h
ng Water 4.2 COP ARIIISO-13256-1

(Heating Mode) (Cooling Capacity)

r-Source &lt; 135,000 Btuih OF Entering Water 3.6 COP ARI/ISO-',3256---

vlode)- (Cooling Capacity)

Ground F. .,ce
l

&lt; 135,000 Btu/h 320F Et,,i,, Water 3.1 COP A R-I/-I S-0-1-3 2-5-6--1
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a
Reserved.

IPLVs and Part load rating conditions 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 43. The Energy Code is amended by adding a new Table 14-1 C to read as

follows:

Table 144C
Water Chilling Packages, Minimum Efficiency Requirements

9

10

11

12

13

14

15

16

17

18

19

ent Type Size Category Sub-Category or Minimum Test

Rating Condition
Efficiency

AirCooled, With Condenser, All Capacities COP ARI 550/590

Electrically Operated IPLV

ir ooled, All Capacities 3.10COP

Without Condenser, 3.45 IPLV

Electrically Operated

Water Cooled, Electrically Operated &lt; 40 tons 4.20 COP ARI 11111911

5.05 IPLV

40 tons and 4.45 COP
&lt; 150 Tons 5.25 IPLV

ISO Tons and 5.55 COPO

&
lt
; 300 Tons 5.90 IPLV

~300 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 OP ARI 560

Indirect-Fired I ~05 IPLV

Absorption Double Effect, All Capacities 1.00 COP

Direct-Fired 1.00 IPLV

eserved.
b The chiller equipment requirements do not apply for chillers used in low temperature applications where the design

leaving fluid temperature is less than or equal to 400F.

' COP requirements do not apply to other than centrifugal equipment.

Section 44. The Energy Code is amended by adding a new Table 144D to read as

follows:

Table 14-11)

Packaged Terminal Air Conditioners, Packaged Terminal Heat Pumps, Room Air

Conditioners, and Room Air Conditioner Heat Pumps, Electrically Operated,

Minimum Efficiency Requirements

)ment Type Size Category (Input) Sub-Categi st Procedure

I Con

PTAC (Cooling Mode) All Capacities 95"F db Outdoor Air
12.5 - (0.213 x

I

ARI 310/380

INew Construction I Cap/1000~EER
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PTAC (Cooling Mode) Replacements' All Capacities 95oF db Outdoor Air
10.9 - (0.213 x

Cap/1000)'EER

PTHP (Cooling Mode)

New Construction

All Capacities 95OF db Outdoor Air
12.3 - (0.213 x

Cap/1000)b EER

PTHP (Cooling Mode)

Replacements'

All Capacities 95OF db Outdoor Air
10.8 - (0.213 x

Cap/1000~EER

PTHP (Heating Mode)

New Construction

All Capacities 3.2 - (0.026 x

Cap/1000~ COP

PTHP (Heating Mode)

Replacements'

All Capacities 2.9 - (0.026 x

Cap/1000P COP

Room Air Conditioners, &lt; 6,000 Bt./h 93 EER ANSFAHAM
with Louvered Sides

~~6 0 Btulh and
I

9.7 EERT
I RAC-I

&lt; 8,000 Btu/h

8,000 BtuAi and 9~8 EER

&lt; 14,000 Btu/h

~~14,000 Btu/h and 9.7 EER
&

lt
; 20,000 Btu/h

~~20,000 Btu/h 8.5 EER

Room Air Conditioners, &lt; 8WOO Badh 9.0 EER
without Louvered Sides

_8,000 Btu/h and &amp;5 EER

&lt; 20,000 Btu/h

~!20,000 'Btz~/h &amp;5 EER

Room Air Conditioner Heat Pump &lt; 20,0C)GI BtL;h 9.0 EER
with Louvered Sides

~: 20,000 Btu/h 8.5 EER

Room Air Conditioner Heat Pumps &lt; 14,000 Btu/h 8.5 EER
without Louvered Sides

~: 14,000 Btu/h 8.0 EER

Room Air Conditioner,

Casement Only

All Capacities 8.7 EER

Room Air Conditioner,

Casement -Slider

All Capacities 9.5 EER

'
Reserved

"

Cap means the rated cooling capacity of the product in Btu/b. If the unit's capacity is less than 7000 Btu/h, use 7000

Btu/h in the calculation. If the uniVs capacity is greater than 15,000 Btulh, use 15,000 Btu/h in the calculation.

'

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 than 16-in. high and less than 42-in. wide.

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

follows:

Table 14-IE

Warm Air Furnaces and Combination Warm Air Furnaces/Air-Conditioning Units,

Warm Air Duct Furnaces and Unit Heaters, MinimumEfficiency Requirements

Equipment Type
I

Size Category Sub-category or Rating

I

Minimum Efficiency
Test Proc

(hiput) Condition

Warm Air Furnace, &lt; 225,000 Btu/h 78% AFUE DOE10CFR
Gas-Fired (66 kW) or Part 430 or

80% Eb_l~ ANSI Z21.47

~!225,000 Btu/h Maximum Capacity' 80% E..h..j.' ANSI Z21.47

(66 kW)

Warm Air Furnace, &lt; 225,000 Btu/h 78% AFUE DOEIOCFR
Oil-Fired (66 kW) or Part 430 or

80% Elh-al' UL 727

~125,000 Btu/h Maximum Capacityb 81% E,.,g UL 727

(66 kW)
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Warm Air All Capacities Maximum Capacity' 80% E-,,,,.
e

Duct Furnaces, ANSI Z83.9

Gas-Fired

Warm Air All Capacities Maximum Capacity' 80% E...~ti_t

Unit Heaters, ANSI Z83.8

Oas-Fircd

Warm Air All Capacities Maximum Capacityb 80% E~..b.gi.' UL 731

Unit Heaters,

Oil-Fired

Reserved.

b Minimum and maximum ratings as provided for and allowed by the units controls.

Combination units not covered by NAECA (3-phase power or cooling capacity greater than or equal to 65,000 Btu/h

19 kW]) may comply with either rating.

d
E, = Thermal

efficiency. See test procedure for detailed discussion.

'E, = Combustion efficiency (100% less flue losses). See test procedure for detailed discussion.
'

E, = Combustion
efficiency. Units must also include an TID, 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.
8 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 Jamper. A vent damper is an acceptable alternative to a flue damper for those

furnaces where combustion air is dravir, 11-,-uni the conditioned space.

Section 46. The Energy Code is amended by adding a new Table 14-IF to read as

follows:

Table 14-1F

Boilers, Gas- and Oil-Fired, Minimum Efficiency Requirements

Si2 ~ub-Category or Rating Minimum Test Procedure

Equipment Typer Condition Efficiency

Boilers, Gas-Fired &lt; 300,000 Btu/h Hot Water 80% AFUE DOEIOCFR
Part 430

Steam 75% AFUE

~~300,000 Btu,li and!~ Maximum Capacityb 75% 4-1
2,500,000 Btu/h

H.I. Htg Boiler Std

12,5W,00013~~ Hot Water 80% E_b~sli..

2,500,000,B-u/h' Steam 80% E..b.,i.

Boilers, Oil-Fired

&
lt
; 300,000 Btwb 80% AFUE DOEl0CFR

Part 430

~300,000 Btu/h and:~ Maximum Capacity" 78% Eth-.,

2,500,000 Btu/h
H.I. Htg Boiler Std

* 2,500,000 Btu/hf Hot Water 83% E-bgi-

* 2,500,000 Btu/hf Steam 83% Fcomb~tion

Oil-Fired (Residual) ~30000 Btulh and Maximum Capacity" 78% Elb.0

:~_2,500,000 Btu/h H.I. Htg Boiler Std

2,500,000 Btu/h' Hot Water 83% E.b.W.

2,500,000 Btu/h' Steam 83% E..,.w.

Reserved.
b 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.

d 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 Btu/h

input, or

ANSI Z21.13 for units greater than or equal to 300,000 Btu/b and less than or equal to 2,500,000 BW/h
input.

These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers, and to all

packaged boilers. Minimum efficiency requirements for boilers cover all capacities of packaged boilers.
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2

3

4 Section 47. The Energy Code is amended by adding a now Table 14-1 G to read as

5 follows:

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Table 14-1G Reserved

Section 48. The Energy Code is amended by adding a new Table 14-IH to read as

follows:

Table 14-111 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-IJ 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-IK

IPLV/NPLV for Water Cooled Chillers &lt; 150 Tons

Water Cooled Chillers &lt; 150 Tons

IPLVstd = 5.25

Condenser Flow Rate

2 gpni/ton" 2.5 gpm/ton gpm/ton 5 gpni/ton 6 gprn/ton

Leaving

Chilled Water

Temperature

('F)

Entering

Condenser

Water

Temperature

('F)

LIFT'

(F)

Required IPLV/NPLV

46 75 29 5.84 6.10 6.30 6.61 6.84 7.00

45 75 30 5,75 6M 6.19 6.47 6.68 6.83

44 75 3 1 5.67 5,91 &amp;08 6.34 6.53 6.67

43 75 32 5.59 5.82 5.99 6.23 6.39 6.52

42 75 33 5.51 5.74 5.!= 6.12 6.27 6,39

41 75 34 5.43 5.66 5.81 6M 6.16 6.26

46 80 34 5.43 5.66 5.81 6.02 6.16 6.26

40 75 35 5.35 5,58 5.93 6.06 6.15:";"77
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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 so 39 4.95 5.24 5.41 5.60 5.71 5.78

46 85 39 4.95 5.24
1

5.41 5,60 5.71 5.78

40 80 40 4.83 5.14 5.32 5.52 5 ~63

1

5~70

45 85 40 4.83 5.14 5.32 5.52 5.63
1

5.70

44 85 41 4.69 5~04 5125, 5.43 5.55 5.62

43 85 42 4.55 4.93 5.13 5.35 5.47 5.54

42 85 43 4.39 4.80 5.03 5.26 5.38 5.46

41 85 44 4~21 4.67 4~91 5.17 5.30 5,38

40 85 45 4.01 4.52 4.79 5.06 5.20 5.29

Condenser DTb 14.04 11.23 9.36 7.02
1

5.62
1

4.68

' LIFT =
Entering Condenser Water Temperature - Leaving hil;~~d Water Temperature

b
Condenser DT =

Leaving Condenser Water Temperature (F) -- ~i
Acting Condenser Water Temperature (F)

All values shown are NPLV exce-ot at conditions of 3 gpni/ton and 41 F LIFT which is IPLV.

K,,j
= 6.1507 - 0.30244(X) + 0~0062692(X)2 - 0.000045595(X)'

where X = Condenser DT + LIFT

COPoj =
K~,tj

* COP1d
d

Retrofit Mplications; only.

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

follows:

Table 14-IL

IPLV/NPLV for Water Cooled Chillers

150 Tons, &
lt
; 300 Tons

Water Cooled Chillers 150 Tons, &lt; 300 Tons

IPLV,td = 5.90

Condenser Flow Rate

2 gpmvtond
1

2.5 gpnVton 3 gpm/ton
1

4 gprn/ton 5 gpm/ton 6 gptn/ton

Leaving

Chilled Water

Temperature

('F)

Entering

Condenser

Water

Temperature

-F

LIFT

(F)

Required IPLV/NPLV

46 75 29 6.58 =6.87 7.11 7.46 7.71 7.90

45 75 30 6.49 6.76 6.98 7.30 7.53 7.70

44
1

75 31 6A0 6.66 6.86 7.15 7.36 7.52

43
1

75 32 631 6.56 6.75 7M 7.21 7.35

42 75 33 6.22 6.47 6.65 6.90 7.07 7.20

41 75 34 6.13 6.38 6.55 6.79 6.95 7.06

46 80 34 6.13 638 6.55 6.79 6.95 7.06

40 75 35 6.03 6.29 6.46 6.68 6.83 6.94

45 80 35 6.03 6.29 6.46 6.68 6.83 6.94

44 90 36 5.93 6.20 6.37 6~58 6.72 6.82

43 80
1

37 5.82 6.11 6.28 6.49 6.62 6.72

42 80 38 531 6.01 6.19 6.40 6.~

9 5.58 5.91 6.10 6.31 6.z
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46 85 39 5.58 5.91 6.10 6.31 6.44 6.52

40 80 40 5.44 5.80 6.00 6.22 6.35 6A3

45 85 40 5.44 5.80 6.00 6.22 6.35 6~43

44 95 41 5,29 5.68 5.90, 6.13 6.26 6.34

43 85 42 5.13 5.55 5.79 6.03 6.16 6.25

42 85 43 4.94 5.41
1

5.67 5.93 6.07 6.16

41 85 44 4.74 5.26 5~54 5.82 5.97 6.07

40 85 45 4.52 5.09 5.40 5.71 5.87 5.97

Condenser DT6 i4.o 4 11.23 9-E:= I

-,

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 gpm/ton and 41 F LIFT which is IPLV.

K~dj
= 6.1507 - 0.30244(X) + 0.0062692 (X)2 - 0.000045595(X)'

where X = Condenser DT + LIFT

COP4 =
K~dj

* COPtd
d

Retrofit applications only.

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

follows:

Table 14-1M

IPLV/NPLV for Water Cooled Chillers 300 Tons

Water Cooled Chillers 300 Tons

IPLVstd = 6.40

Condenser Flow Rate

2 gp,,Vtond 2.5 gprri/ton 3 gpm/ton
1

4 gpm/ton 5 gpm/ton 6 gpm/ton

Leaving

Chilled Water

Temperature

('F)

Entering

Condenser

Water

Temperature

... CF)

LIFT'

(F)

Required IPLV/NPLV

46 75 7.15 7.47 7.72 8.10 8.37 8.58

45 75 30 7.05 7.35 7.58 7.93 8.18 8.36

44 75 31 6.95 7.23 7.45 7.77 8.00 8.16

43 75 32 6.85 T13 7.33 7.63 7.83 7.98

42 75 33 6.75 7.03 7.22 7.49 7.68 7.82

41 75 34 6.65 6~93 7A2 7.37 7.55 7~67

46 so 34 6.65 6.93 7.12 7.37 7.55 7.67

40 75 35 6.55 6.83 7.01 7.26 7.42 7.54

45 80 35 6.55 6.83 7.01 7.26 7.42 7.54

44 so 36 6.44 6.73 6.92 7.15 7.30 7.41

43 80 37 6.32 6.63 6.82 7.05 7.19 7.30

42 80 38 6.20 6.53 6.72 6.95 7.09 7.19

41 80 39 6.06 6.42 6.62 6.85 6.99 7M

46 85 39 6.06 6.42 6.62 6.85 6.99 7.08

40 80 40 5~91 6.30 6.52 6.76 6.89 6.98

45 85 40 5.91 6.30 6.52 6.76 6.89 6.98

44 85 41 6.17 6.40' 6.66 6.79 6.89

43 85 42 5.57 6.03 6.28 6.55 6.70 6.79

42 85 43 5.37 5.88 L[-6.16
6.44 6.59 6.69

41 85 44 5,1 5~5.71 6~01 6.33 6.49
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40

Condenser DTb

85 45 4.91 1 5.53

14.04
1

IL23

5.86

9.36

6.20

7.02

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 gpn-Vton and 41 F LIFT which is IPLV.

K~dj
= 6.1507 - 0.30244(X) + 0.0062692(X)' - 0.000045595(X)'

where X = Condenser DT + LIFT

COP~dj =
K,,dj

* COPgd
"

Retrofit avDlications onI

6.37 1 6.48

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.,((-md)) 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.
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Figure 15A

Lighting,ff-and)) Motor, and Transformer Compliance Options

Prescriptive

Lighting

0DtIon

Lighting Power
Allowance

0Dtion

1510 General Requirements X X X
1511 Electric Motors X X X
1511 2 Exempt Lighting X X X
15. 13 1 Li ghting Controls X X

.

X
'F'~o rescriptive Lighting Option X

_
~521

lrescriptlM,, Interior Lig hting Requirements X
1522 reseriptive Ex~,eriLrliglitiii,~,legiii.-er-eiits

Sec. 1532

1530 LighlinIz- Po-,ver Aflowance Option X
1 ~31 1131'erior Liilitilig Power Allowance X
I Exteiior LiLht'n- Powe- Aljowance X

F-15ziI6
. .........

------

rat sfol-131crs X X
-29 ISYstenis Analysis X

Section 60. Section 1512 of the Energy Code is amended as follows:

1512 Exempt Lighting: The use of these exeLnptions is at the gpplicant's option.

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
. (Offeas in w-hieh medioal or- dei4a! tasks afe pfffemwd-.))Reserved.

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

additional lighting.

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

reading)( -or-by s----- -

4. ((Food pr-epar-ation areas. )Reserved.

5. Outdoor manufacturing, greenhouses andprocessing areas.

6. Electrical/mechanical equipment rooms.

7. Outdoor athletic facilities.

8. ((Inspeetion and fester-ati -alleiies a*d museums. )Reserved,

9. The sanctuary portion of a house of worship, 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

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

requirements of this chapter.

1. Special lighting needs for research.

2. Emergency lighting that is automatically OFF during normal building operation..
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3. Lighting integral to sips((, and pennanently ballasted lighting fixtufes fef walkways
a-ad pathways)).

4. Lighting that is part of machines, equipment or furniture.

5. 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 exgmpt unless it is in addition to

general area lig~ting, is located in a sgparate fixture, and is controlled by an

indgpendent control device.

6. Lighting for theatrical productions, television broadcasting (including sports

facilities), ( audio vistial pfesentatioas~))and special effects lighting for stage areas

and dance floors in entertainment facilities. However, such lighting shall not be

exgmpt unless it is in addition to general area lighting, is located in a sgparate fixture,

and is controlled by an independent control device.

7. Lighting j"L&amp;ei_jg~, tn~jseqrns and in main building entry lobbies for ((aA-))exhibits,

inspection, and rcstoration((nea Fetail displays, peftable plug in display fixtWes and

show ease4ighdft)). however, such lighting shall not be exgMpt unless it is in

addition to general area I ighting, is located in a spParate fixture, and is controlled by
an indgpendent control device.

8. Exterior lighting for public monuments.

9. Lighting specifically designed for use only during medical or dental procedures and

lighting integral to medical equipment. However, such lighting shall not be exemt
unless it is in addition to geineral area lighting, designed ~pecifically for medical

lighting, and is controlled bj an indgpendent control device.

1O.LightinizinteRraltoorspe i'fieallyfo food warming and food prgparatio

~~cjjtjntijgnt. However, such fi~jhting shall not be exemDt unless it. is in addition to

general area lL,:-,h6ng,_ is located in a spparate fixture, and is controlled by an

inft,iKrLkpt control device.

11. Audio-visual and vidco-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 i!ccessible to the

users and may be centralized in a remote location.

Controls requiring trained operators.

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_(sce

2 Exhibits 1513.3a and 1513.3b), both under overhead glazing and adjacent to vertical

3 glazing, shall be provided with ( individual eoi#fels, er- da~4i&amp; er- eeeUpapA sensing-))

4 a. automatic controls((F)) which control the lights independent of general area lighting,

5 and

6 b. i. multi-level switching and with daylight-sensing automatic-controls., which are

7 cgpable of reducing the light
-
level automatically and turning the lights off, or

-'T
i8 1 dimmiriL,ballasts Tnd~yi

i Lyl'ght-sensing automatic controls, which are

9 caDable of dimmina ihe hLhts continuousIv and turning the ligbts o

10 Contiguous day'light zones adjacent to vertical glazing are allowed to be controlled

I I by a single controlling device provided that they do not include zones facing more than two

12 adjacent cardinal orientations (i.e. north, east, south, west). Daylight zones under overhead

13 glazing more than 15 feet from the perimeter shall be controlled separately from daylight

14
1 zones adiacent to vertical glazing.

15 EXCEPTIONS:
16 1. Daylight spaces enclosed by walls or ceiling height partitions and containing 2 or fewer lighting

17 fixtures are not required to have a separate switch for general area lighting.

18 2. HID lamps with automatic controls that are cqpable of reducing the light level by at least 50% in

19 lieu of continuous dirrarling controls.

20 3. HID lgMs 150 wafts or less are exMpt from the dinuning requirements.

21

Skylight'
Width

45 dearee~

Full

height

partition

11

----- ----------

I
!

skylight above

d6time
-

of

i
~

a,)'T ghted I r~-Fl

%,ILLIA
I

22
23

24

(j~
~
Op, S

H = Floor to

I ceiling height

Daylight area
beneath conventional

skylight

Dayrghtc~J

Area
f I
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44

ay ignto

area

Nc,n-

Daylig htr ci d,~i
y

i
I
ed

Area



John Hogan\BN

GANOBLEMEnergy Code - 2001\CB 113795 - amendedIdoc

9/13/01

V #3

2
3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Daylighted
area cut short

by full heigh~
partition

Exhibit 1513.3b

2 ft (610 mm) or to

nearest wall

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

1513.5 Automatic Shut-off Controls, Exterior: Exterior lightingjnijl~udin _sis ((net

ifftended for- 24 hour eentitwous use shall be autematiea4ly switAed by timer-, pheteeell 0!

shall be caDab] c of bqjU, wtomatically sMMhed off during dqyli&amp;_L ...
~ hours by either a

combination of timer and photocell, or a timerwith 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: ((Offie&amp;b))Ruildings greater than 5,000

ft2 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

ft2 enclosed by walls or ceiling-height partitions, and all meeting and conference rooms, and

11 school classrooms, shall be equipped with occupancy sensors that coMply with Section
.at

1513.6.1. For other spaces, ((A))Automatic controls maybe an occupancy sensor, time

45

' _'71~ aylighted
area extends
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I switch or other device capable of automatically shutting off lighting that complies with

2 Section 1513.6.1 or 1513.6.2.

3 EXCEPTIONS:
4 1. Areas that must be continuously illuminated (e.g. 24 hour convenience stores orillumin dinaate

5 manner requiring manual operation of the lighting.

6 2. Emergency lighting systems.
7 3. Switching for industrial or manufacturing process facilities as may be required for production.
8 4. Hospitals and laboratogy spaces.

9 5. Areas in which medical or dental tasks are performed are exeMpted from the occoancy sensor

10 requirement.

I I

12 1513.6.1 Occupancy Sensors: Occupancy sensors shall be capable of automatically

13 turning off all the lights in an area, no more than 30 minutes after the area has been vacated.

14 Light fixtures controlled by occLipancy sensors shall have a wall-mounted, manual switch

15 cgpable ofturning off lights when the space is occLipied.

16

17 1513.6.2 Automatic Time Switches: Automatic time switche's shall have a minimum7

18 day clock and be capable of being set for 7 different day types per week and incorporate an

19 autoniatic holiday "shut-off' feature, which turns off all loads for at least 24 hours and then

20 resumes nonnallv scheduled onerations. Automatic time switches shall also have prog-ram

21 back-up capabilities, which prevent the loss of program and time settings for at least 10

22 hours, if power is interrupted.

23 Automatic time switches shall incorporate an over-ride switching device which:

24 a. is readily accessible;

25 b. is located so that a person using the device can see the lights or the areas controlled

26 by the switch, or so that the area being illuminated is annunciated;

27 c. is manua ly o-oerated:

28 d. allows the lighting to remain on for no more than 2 hours when an over-ride is

29 initiated; and

30 e. controls an area not exceeding 5,000 ft2 or 5% of the building footprint for footprints

31 over 100,000 ft2, whichever is greater.

32

33

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

35

36 1521 Prescriptive Interior Lighting Requirements: Spaces for which the Unit Lighting

37 Power Allowance in Table 15-1 is 0.80 WIfe or greater may use unlimited numbers of

38 lighting fixtures and lighting energy, provided that the installed lighting fixtures comply
39 with all four of the following criteria:

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

41 b. ((non !eased, &amp;+eFeseei4 fixtufes )luminaires have a reflector or louver assembly to

42 direct the light Lbare IMp strip or industrial fixtures do not comply with this

43 section);

44 c. fitted with type T-1, T-2, T-4, T-5, ((T-63-))T-8 or compact fluorescent lamps from 5

45 to ((-50))60 watts (but not T- 10, or T- 12 lamps); and

46 d. hard-wired fluorescent electronic dimmin&amp;ballasts with photocell or progaminable
47 dimming control for all lgmps in all zones (ijon-dimmingelectronic 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:
I

. Up to a total of 5% of installed lighting fixtures ((need not be ballasted-and-))may use any type of

ballasted lamo 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 lijzhts other than exit lights addressed by excgption 3.

5. Metal halide lighting which coMplies with all three,of the following eria.

i. luminaires or IaLpps which have a reflector or louver assembly to direct the light-,

ii. fixtures are fitted with ceramic metal halide I=s not exceeding 150 watts-, an

iii. 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, ((50))LO watts per lineal foot of track or actual luminaire

wattage, whichever is greater.

b. for low voltage track (i.e. with remote transfonRer aft~ (less than 30 volts), ((25 w s

pef lineal feet of tmk-er--))the VA rating of the transformer(k, v, Nhieheve-r is greatef)).

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

(It-he stim ef the ealeulated al4ewanees-))calculated sqparatel for (1) covere parking, ~!nd

(2) outdoor parking, outdoor areas and building exteriors. The lighting in these two areas

shall not be traded. The lighting allowance for covered parking, open parking and outdoor

areas shall be 0.20 W/ft2
.

The lighting allowance for building exteriors shall be calculated

either by multiplying the building fagade area by 0.25 W/ft2 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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8

9
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18

19

2. For covered parking, 0.30 WIfe maybe 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 In levelpf a parking garaize 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:

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- I - 1996.

Section 69. Table 15-1 of the Energy Code is amended as follows:

Table 15-1 Unit Lighting Power Allowance (LPA)

Use, LPA(W/ft)

Painting, welding, carpentry, machine shops 2.30

Barber shops, beauty shops 2.00

Hotel banquet/conference/exhibition half,4 2.00

Laboratories (see also office and other Uproph~ate categories) ((2-00))1.80

Aircraft repair hangars 1.50

Cafeterias, fast food establishments5 1.50

Factories, workshops, handling areas 1.50

Gas stations, auto repair shopS6 1.50

Institutions 1 .5 0

Librariess

- -

1.50

Nursing homes and hotel/motel guest rooms 1.50

Retaillo, retail banking 1.50

Wholesale stores (pallet rack shelving) 1.50

Mall concourses 1.40

School buildings (Group E occupancy only, school

classrooms, day care centers

((445))L.20

Laundries ((440))1.20

Medical office, clinics'2 120

Office buildings, office/administrative areas in facilities of

other use types (including but not limited to schools, hospitals,

institutions, museums, banks, churcheS)5'7,11

Police and fire stations8 ((4-W))1.00

Atria (atriums) 1.00

Assembly spaces9, auditoriums, gymnasia9, theaters 1.00
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Group R- 1 common areas 1.00

Process plants 1.00

Restaurantsibars 1.00

Locker and/or shower facilities 0.80

Warehouses", storage areas 0.50

Aircraft storage hangars 0.40

Parking garages See Section

1532

Plans Submitted for Common Areas OnlY7

Main floor building lobbieS3 (except mall concourses) 1.20

Common areas, corridors, toilet facilities and washrooms,

elevator lobbies

0.80

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22
23

24

25

26
27

28

29
30
31

32
33

34

Footnotes for Table 15-1

1. In cases in which a general use and a specific use are listed, the specific use shall apply, In cases in which

a use is not mentioned specifically, the Unit Power Allowance shall be determined by the building official.

This determination shall be based upon the most comparable use specified in the table. See Section 1512

for exempt areas.

2. The watts per square foot may be increased, by 2% per foot of ceiling height above 20 feet, unless

specifically directed otherwise by subsequent footnotes.

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

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

assembly.

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

6. Includes pump area under canopy.

7. ((In cases in whieh a lighting plan is subrpA#ed for only a partion of a flear-, a C.Wit L4ghfing-Pewer

y be used for usable office fleer afeawnd CO)AN I,A.74W shall be used for- the eemmen

areas,
whie-h may ine~ade elevator- space, lobby area and rest rooms. Ganunen areas, as; he-Feda d-k-aflifil-Rd- do

not inelude mall eeneeth-ses. )

For conference rooms and offices less than 150 square feet with full-height partitions, a jLn~~
Power Allowance of 1.2 W/f~ MU be used.

For the fire engine roorn, the Unit Lighting Power Allowance is 1.00 W/ft2.

For indoor sport tournament courts with adjacent spectator seating, the Unit Lighting Power Allowance for

the court area is 2.60 WIfe.

10. Display window illunrination installed within 2 feet of the window provided that the diplay window is

separated from the retail space by walls or at least three-quarter-height partitions (tranWarent or 2pMue
and lighting for free-standing display where the lighting moves with the display((5

ination where the ligl#iag is eaele6ed v4thiii the showee-se)) are exempt.

An additional 1.5 W/ft2 of merchandise display luminaires 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.

49



John Hogan\BN

G:\NOBLEB\Energy Code - 2001\CB 113795 - aniended1doc

9/13/01

V #3

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 Maces 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 ofparking 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 ofthis 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 Envirom-nental 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

113 2.2.1 and 113 2.2.2 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 IIt day of 2001, and signed by

me in open session in authentication of its passage this]~111-day ofbqj)4"1kj

2001.

Presidentlotthe City Councfi-~

Approved by me this -40 '-dayqf,!~FF OADC- 2001.

Filed by me this RIO'Mday of

(SEAL)
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City of Seattle

Pwal Schell, Maymr

Department of Design, Construction and Land Use

R. F. Krochalis, Director

MEMORANDUM

TO: Council President Margaret Pageler

Via Margaret Klockars

LawDp!!,~

e tXL
FROM: Rick Krochalis, Din -IV,rw/.l

DATE: August 1, 2001

SUBJECT: Adoption of the 2001 Seattle Energy Code

Transmittal

I am pleased 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.ei.§eattle.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 (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 SST~*q~_ p

City of Seattle, Department of Design, Construeti on and Land Use

700 Fifth Avenue, Suite 2000, Seattle, 'KA 98104-5070

An equal employrnient opportunity, affirinati.ve action. ernployer. Accomniodations for peopxe
with disabilities provided upon reej-",:



credits for glass solar heat gain coefficient (SHGQ in lieu of shading coefficient (SQ,
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 parlin,,T garage ventilation, and requirements to complement water conservation programs.
For lighting, key cha;igcs include: morc-efficient lighting (1.0 W/sf for open offices), automatic

controls fof all btiddings, offices less tban 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 coninicras 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-co=.wated rnolo; s (CCAB supported the motor requirements, but did not limit use of

the exception).

In rcsponse to the public cominents 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

addoion, another topic rats~,-d was the Cit), 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 Environinental 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 efficimcics, Also, the State has entered rulemaking on the

Washin-, oon State Energy Code. Prevlo;ls ch,;-nges have typically taken effect on the following July V.

Conscqt'i"'J1(":'Y, DCLU would plan to n~poi! back next spring on heating and cooling equipment

efficicn'c:es "Ill. conjunction with an to incorporate the further Washington State Energy Code
"I'VtStolls. In additio n, City Council Resohition 30280 also directs DCLU to evaluate its Energy Code

plan i-eview 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 Lj-, I it budget proposal. Costs for these positions will be

shared between DCLU and Seattle City Light for 2002.

City Council Review

DCLU provided a preliminary briefirg on this legislation for the City Council's Energy and

Er, vironmental Policy Coni tnj i tee in May. The Committee has asked for a briefing on August 2, 200 1.

Tho Conunittee is scheduled to consider this legislation at their meeting on Thursday, August 16,

200 L

If you have any technical questions about the proposed legislation or future work, please contact John

Hogaii of my staff by e-mail at john.ho2anCa)ci.seatt1e.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, 14118, 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,

143 6.2, 143 6.3, 1540, and new Tables 14- 1 A, 14- 1 B, 14- 1 C, 14- 1 D, 14- 1 E, 14- 1 F, 14- 1 J,

14-1K, 14-IL, 14-IM, 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-e coatings

and solar control coatings, better insulation for walls, increased insulation for semi-heated

sip,ices; easy pre-calculated/prescriptive credits for glass solar heat gain coefficient

(SHGQ in lieu of shading coefficient (SQ, 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
include the following: more efficient ligliting (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 (Include 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 (WSEQ that are more stringent than the WSEC's
minimumrequirements 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 eiiergy 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 pas L Consequently, education and enforcement of the

many new proposed amendmeiAs ai-e going to require a greater level of effort than in the

past. The increased education, pla,_,i 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.

hiformation about the proposals was mailed and has been available on the Seattle Energy

Code website (www.ei.seattle.wa.us/delu/eneriE~y/2001LIpdate.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 deN-Clopment 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:

hi 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 staffinganallysis Ridicated a need of 4.5 FTEs. Afteranalyzing

revenues, DCLU will fund 50% of the FTEs -~'iceded to implement the 2001 Seattle Energy
Code from existing development atid, t-,lectrical permit fee resources. The proposed code

-revisions are not expected to generatQ adCj itional development or electrical permit fee

ro~TC,J_jue. New or revised perml; fees are not proposed to fund the enhanced functions to

be provided by DCLU in 2002. Based on City Light's current fall 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 enforcemert sl 11 dy, and with direction and input from Council, DCLU
and City Light will be evaluating staffling 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:

r,TTND (Li.st 'I and/or Account) 2000 2001 200

DCLUT (15700) $493,924

TOTAL $493.924

One-time $ On-going $493,924



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 to 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) N00 2001 2002

Scade City Ligh! Fliergy Code $246,962

TOTAL $246.962

One-time $ On-going $493,924

Estimated FTE Impacts:

2000 2001 2002

__Nlechanical Plans Engincer 2.5

~vlfcclwnical Inspector 1.0

_BUfld`,i1,;1 Inspector, Joumey 0.5

Electrical Inspector, Senior 0.5

TOTAL FTEs 4.5

# Full Time # Part Time # 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 non-residential 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 ofelectricity 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

(I 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),

" 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 Rinuary, DCLU has conducted weekly public review meetings (22 in total), as well

as havinig review meetings with and providing briefings to professional organizations

(Seattle Chapter AIA, Puget Souud ASHRAE, BOMA of Seattle and King County,

Electric League of the Pacific Noi-tirvest), and finally getting recommendations from the

DCLU Construction Codes Advisory Board (CCAB) to develop and refine this package
of Energy Code ameTAments. City Councilmembers Heidi Wills and Richard Conlin

p articipated in a Pub] i c Forum held on 12 July 2001 that provided an additional

oppo).-tunity 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
th

Avenue,
Seattle. For further information, see htlp://www.cityofseattle.nl-t/coLin.ell.

For questions, please contact John Hogan at (206) 386-9145 or

jAbjL.- lhogan ci.seattle.wa.us or Michael Aoki-Kramer at (206) 684-7932 or michael.aoki-

kraniergci.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?

2. 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

of their Energy Codes to respond to this situation9

4. 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?

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

building program?

6. Why are changes being proposed for nonresidential buildings but not for residential

buildings?

7. What has been done to provide for public participation in the development of these

recommendations?

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

9. Does the Energy Code contain any performance approaches or is there only a

prescriptive compliance option?

10. What about existing buildings? Why are changes being proposed for the way that the

Energy Code treats mechanical systems in existing buildings?

11. When would these Energy Code revisions take effect?

12. Will there be any other Energy Code changes?

Freguentty Asked Questions

1. 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
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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 ofthe output of a combustion turbine as a hedge against

adverse weather and water condition and extraordinary load growth and to meet peak
demands.

2. 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 I st 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 Washinaton doino and what are other
tl~ t~l

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 W~B'CC 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 lightlag). 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 inquiries from other jurisdictions about our work. Seattle

City officials are sharing our work on the Energy Code with other cities.

4. 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 Seattle 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. IESN-A is the Illuminating Engineering Society of North

America. (There are no proposed changes for Group R occupancy.) This resolution

was summarizedin 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
I

-1990's. ASHRAE and IESNA have a committee that is working on revisions to

Standard 90.1. The ASHRAEJESNA 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.

5. Do the changes in the Seattle Energy Code affect energy credits in

the LEED green building program?
No, the LEED energy credit uses ASHRAEJESNA Standard 90.1 as the baseline

for points.

6. 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.

7. 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 200 1, 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 200 1, 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, supplej-,iental information for the meetings,

and notes ofthe meetings have been posted on the Seattle Energy Code website at

In addition, DCLU providc-d briefings to the Electric League of the Pacific

Northwest Code, Committee o~-.' 17 January 2001 and 18 April 2001, to the full

Electric League of the Pacific Northwest on I May 2001, to the Seattle Chapter AIA

Environment/Energy Committee on 8 February 2001 and 14 June 2001, to the Puget

Sotind ASHRAE TEGA Committee on 8 February 2001, 20 March 2001, and 21 May
2UO 1, and to BOMA of Seattle and King County on 19 June 200 1.

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 Bo~ird (CCAB) on 17 May 2001 on the recommendations from the weekly

review meetin-s. CCAB discussed proposals and made recommendations on the

lighting secti ons 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 recomrnendations have evolved significantly through the 22

review group meetings and disc-assions 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
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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.

9. Does the Energy Code contain any performance approaches or is

there only a prescriptive compliance option?
The Energy Code has more perfori-nance 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

coeffleikerit (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

stri iigent 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 th~~ 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 b,,; i 1 d ing 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 bascline 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.
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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). Tbils is the most ~,-npoitant mechanical system issue in

Seattle's mild climate.

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

The lai-iguage now proposes conipliance 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.

I I.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 ratcpayers' money wouldn't be lost to outside the

region without providing any bencf3t 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.
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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

Grcup R occupancy.) A section-by-section listing with text follows the discussion of key
issues.

Building Envelope:

" Prescriptive glazin,_- o-otions, revised to be based on glazing with low-e coatings and better

solar contl-91 (Tat) I e 13 - 1). Provides consistency with Standard 90. 1 &amp; addendum
aj.

" Overlicad LIaz-'Ij,,L, U-factors revised to match actual products (Table 13-1), default U-factors

for overhead ~:_Jaziiig revised as coml2anion change (Table 10-6).

" Allowance to use WGIC for center-of- glass f 1312.2), presqtptive credits for overhangs and

.1-azinorthLojented_~l ng (.323.3), ex,~Janclcd table of default U-factors for masonry walls with

metal studs (Table 10-5B). Greaterflexibility, ease ofcompliance.

" Increased wall iusulation for "other" ~mace heat (Table 13-1).

" Increased insulation for semi-heated spaces 0 310.2) and masonry walls (Table 13- 1).

Mechanical Systems:

" Efficiencies for heating and cooling equipment revised (1411.1 and Tables 14--lA to 1\4

" More use of economizer, lower thresholds, clearer calculations for water economizer

(1433).

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

" Requirement for elecjEgpj~~coninjijtated motors in series mixing boxes (14371.

" Maximum damper leakage established (1412.4.11

" Duct sealing and coninussioning requirements clarified (1414.1 and 14161.

"
Sin,-,,'Le I?ass systems elin-ji,,ated- fo, water conservation pLiMoses (1411.11.

Lighting and Power:

" 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 IFSAA Standard 90. 1. Primary energy savings are evenings and

weekends.

" Small offices, meeting and conference rooms, and school classrooms to have qq~ancy
sensors (1513.6). Additional energy savings during the daytime.

" DayligJited zones to have automatic controls (1513.3). Either stepped controls (on-off

lamp-by-lamp) or continuous dimming controls are allowed.

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

" Certain internal building transformers to comply with NEMA TP- I - 1996.
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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

exeniption from the requirement that terminal units have electronic ally-commutated motors

(ECM) or equivalent?

Back.,qround: In a typical nonresidential building, the fans run continuously to provide

venn, in'lation. Fan energy is as large or larger than the heat' g and cooling energy (based upon
modelin andmeterin

.

Fan powered rnixing boxes are used in most nonresidential buildings9 9)

inScattle. 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 iliese "little motors typically represents one-quarter of the

total insral led fan power. However, because these small motors ran continuously while the

central fan modulates on a VFD (vamiblo frequency drive), and because they are very

inefficient, they consume half of the crierg used for fans in the typical building.

Electronic motors provide sigpi Fllcinl energy savings.

11 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. Electronic ally-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

altemate system. Concern was expressed about a limitednumber of motor manufacturers.

(However, while GE is the most well know manufacturer, FASCO has an equivalent motor,

and Ennerson is releasing what they are calling an ECK As for international suppliers, EBM
is believed to have a similar type ofmotor.)

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 510-1,500 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 ($60 to $85 at $0.07/0%,`h).

Simple Payback: 3-4 years.
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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- I I

minimumwall insulation for projects that are in the "other" space heat category. (R-19
minimumwall 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-1 I batt installed between

metal studs only provides the equivalent of R-5.5 insulation - a 50% reduction in performance!

Overall perforinance 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-0.1 13 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 perfori-nance. For other large cities with

high-rise construction, ASHRAE/lESNA 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/fe-yr ($0.03 5/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

electi-ic 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

li.,cat are more stringent. The residential (Group R occupancy) definition for electric resistance

sp ace heat in Section 502.2.2 includes all systems with electric resistance "as either the

pumary or secondary heating system" other than heat pumps. However, the nonresidential

(othei~ thaii
Ciroi,;11)

R occupancy) definition, in addition to excluding heat pumps, also excludes

"terminal electric resistance heating in varlable 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 ASHRAE/IESNA
Staiidard 90.1 do not vary by space heating type. Consequently, if the Seattle Energy Code

were to require that more projects co-i-riply with the building envelope requirements for electric

1'esI istance space heat, then there i~,ould be greater cilergy savings compared to

AS11RA,E/IESTNA 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 CCA-B 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 th.is system was switched to the "electric resistance space heat type", the most cost-effective

choi.ce -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/dorrnitory, 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

biii1dit,.- 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 111SUlation 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

of 0.42. (This estimate uses the wall insulation proposal in CCAB Option 2.).

Energy savings estimate: Savings estimates range from 0.3-0.9 Mhlfi~-yr

($0.035/ft
2

-yr).

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/ft2.

Energy savings estimate: Savings estimates were 0.83 kWh/ft2 -yr electricity reductions

($0.058!"tt
2

-yr) plus electrical demand reductions ($0.01/ft2 -yr), while gas consumption
increascd ($0.026/fe-yr). Net operating savings are $0.0421fe.

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:

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

" other Washington State Energy Code proposals,

" ASHRAE/IESNA Standard 90.1-1999 and addenda,

" 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

ameMments are to the nonresidential portions (Chapters 11-15, RS-29, and applicable material

in Cliapter 10).

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

" 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, sL~ch as ASHRA-E/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 10-513 Default U-Factors for Concrete and Masonry Walls.

Discussion: For other than Group R occupancy, provide revised values

(a) to correspond with ASHRAE/IESNTA 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 formerlyTable 20-5B, but was renumbered when Chapters 10 and 20

were combined in the 2000 Washington State Energy Code.)
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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.

1150 Conflicts 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 parldrig 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

J-,e 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),

provi- ided 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

accoptable procedure is for U-factor calculations.

(2) Acid 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

con-1-10y throughout with the minimumroof 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 complying with

Exception I 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 ASHRAEJESNA Standard 90.1-1999.
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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-c coating and argon gas fill in a metal frame, and (iii) double-glazing with any low-e

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 EN-VSTD value for both heating and cooling

that is 88% of the 2000 WSEQ.
(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 EN_VSTD 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 I 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 ASIA PAE,/TESNA Standard 90.1-1999, Section 6.2. 1.

(2) Requir.- multiple stages for furnaces.

(3) Pro-,~Ide siziHigratios for cooling towers with air and water economizers.

(4) Prolilib i

I use of single-pass systems for water conservation purposes.

(Note that there are companion changes to revise equipment efficiency Tables 14-1 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 199 7 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 ASHRAE/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 CfM/ft2 damper

leakage rate as "middle leakage" and cites a Ruskin CD-36 as a damper that would qualify, and

refers to the 20 cfin/ft2 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. Toobtaina

copy of the AMCA (Air Movement and Control Association) 500 standard and for a listing of

products with certified ratings, see hLtp://www.amca.or .

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/IES-NIA 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 6-0, 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 scaling for ductwork.

(2) Provide greater consistency between residential and nonresidential specifications for

scaling methods.

(3) Add note from ASHRAE/IESNA Standard 90.1-1999, Table 6.2.4.313 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 cniteria.
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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 143 1.

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 1.997 Washington State Energy Code, but revise sizing limit to 125%,

(2) Require multi-stage capability for loads over 300 tons.

(3) Establish separate requirements systems with heat recovery (Exception 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 inost 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-IA

through 14-IM.

(2) Establish minimum efficiency requirements for commercial clothes washers for energy

consen7ation 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 minimumefficiency 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- 1 A
through 14-IM 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

effic;!ent motors. For additional information, see ht!p://www.ceeformt.org/ind/mot-sys/mot-sy~

Tr~jjinj? n3,-b,_

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. L
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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

durlitig, 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 ft2 for consistency with IESNTA

Standard 90.1-1999, Section 9.2. 1. 1.

(2) Require occupancy sensors for small offices, meeting and conference rooms, and school

classrooms.

1513.6A Occupancy 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 Liahting 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.

Cc)n-jj)ai,,1on 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 (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 minit-nize glare on computer monitors.

(2) Provide separate, higher lighting power allowance for medical office as a companion

change to revisions to 1512.1 item I and 1512.2 item 9.

1540 Transformers.

Discussion: Provide increased efficiency requirements for internal building transformers.

For additional infort-nation including a copy of the NEMA TP I standard, see

htlp://www.ceeformt.org/ind/tmsfm/trnsfin-main.php3.

RS-29, Section 3.6.5, Parking Garage Ventilation.

Discussion: Clarify the baseline for RS-29 analysis.
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AN ORDINANCE relating to energy efficiency and energy conservation: amending Section

22.700.010 of the Seattle Municipal Code ("SMC") that adopted the
z

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, 1442.8, 1413, 1413.2,

1413.3, 1414.1, 1416, 1421.1, 1423, 1431.2, 1432.2, 1433,1,f436, 1437, 1438, 1440,

1452, 1501, 1510, 1512, 1512.1, 1512.2, 1513.1, 1513.3,f~ 13.5, 1513.6, 1521,

1530, 1532, and Tables 10-513, 10-6, 13-1, 14-4, and 15, and the title to Chapter

15; adding new Sections 1413.4, 1436.2, 1436.3, 154Q,and new Tables 14-1A, 14-

I B, 14-1 C, 14- 1 D, 14- 1 E, 14-1 F, 14- 1 J, 14- 1 K~ 14-
l"L

14- 1 M, and new Section

3.6.5 to Reference Standard 29 of the Energy Cod~~ and repealing Tables 14-1, 14-2,

and 14-3 of the Energy Code.

BE IT ORDAINED BY THE CITY OF SEATTLE,~S 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 Washingtoi State Energy Code and local amendments.

The 2000 Washington State Energy C~,de (WAC 5 1 -11) and the amendments thereto

adopted by Ordinance 120378 incorporating ~fie Seattle Amendments, and amendments

made by the Washington State B u I I cling Coft Council to the 2000 Washington State Energy

Code filed January 5, 2001 (WSII~ 01-03-0~6),
which is filed with the City Clerk in C.F.

304655, and further amendmemts niade ~q~`Qrdinanc,-- are hereby adopted and by

this reference made a part of this subtitl4and shall constitute the official Energy Code of the

City. The 1997 Washington State EnerA'y Code, and amendments thereto, are hereby

repealed.

Section 2. Effective December 1, 2001, Table 10-5B of the Energy Code is amended

as follows:

f TABLE 10-511(1)

GroLip R OccLipancy:

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 Venniculit,

Exposed Block, Both Sides 0.40 0.23 0.24 0.4 ~i'
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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 Im crior Insulation, Wood Furring 0.11 0.09 0~09 0.11

R -fR Inter] o r Insulatioa, Met 0.11 0.09 0.09 0.11

R-6 Exterior Insulation 0,12 0.10 0.10 0.12

R- 10 Exte r' or Insulation 0.08 0.07 0.07 0.08

R-9.5 Rig," d 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 Lobse-fil l insulated Grout

Pe lite Vermiculite

Exposed Block, Both Sides 0.35 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 O.f 1 0.09 0.09 0.11

R-10 Exterior Insulation Or.'08 0.06 0.06 0.08

R-9.5 RiLyid 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-fil l insulated - Grout

Perlite Vermiculite

Exposed Block, Both Sides 0.50 0.31 0.32 0.56

Interior Insulation, Wood Furffing 0.15 0.13 0.13 0.16

R-6 Tntl-rior Insulatior., Wood Fnrring 0.15 0.12 0.12 0.15

IZ- 10.5 hiterior Insulation, Woocl Furring 0.12 0.10 0.10 0.12

R-S h-iterlor Insulation, Metal Qlips 0.11 0.10 0.10 0.11

R-6 Exterior Insulation
J:

0.12 0.11 0.11 0.13

[_L-10 Exterior Insulation
1

0.08 0.08
1

0.08 0.09

6" CONCRETE POURED OR PRECAST

2
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3

4

5

6

7

8

9

10
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12

13

14

15

16

WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores Solid

Empty Loose-fil l 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 O~ 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,~e" NA 0.09

Notes for Default Table 10-54fD

I Grouted cores at 40" x 48" on center vertically an4~
,

horizontally in partial grouted

walls.

2. Interior insulation values include 1/2" gypsum ~oard on the inner surface.

3. Furring and stud spacing is 16" on center. his4lation is assumed to fill furring 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 progedures listed in Standard RS-27.

TABLE 10-5B(2)

Other than G6Lip R OccLipancy:

Default U-Factors for.lk-oncrete and Masonry Walls

Framin Rated R-Value of Insulation Assembly 14-Factol's Assembly U-Factors for Assembly U-Factors for

Typeand Alone Rd Concrete Block Walls: Concrete Block Walls:

Depth
I

Solid C11 rete Walls# Solid Grouted Partially Grouted (Cores uninsulated

exceot where s2ecified

FNq-FrammR R- 0 0.740 U_ 0.580 U- 0.480

Ungrouted Cores Filled N.A. N.A. U- 0.350

with Loose-Fill Insulation

Continuous Wood Framin

0.75 in.- - R- 3,0_ _
U- 0.247 U- 0.226 U_ 0.210

1.5 1n. R U0 U- 0.160 U- 0.151 U- 0.143

~2_0 Ln-. R- 10.0 U- OJ16 U_ 0.111 U_ 0.107

3.5 in,
7-

R- I 1 .0 U- 0.094 U_ 0.091 U- 0.088

.5T in. R- 13.0 U- 0.085 U- 0.083 U_ 0.080

3.5 im R- 15.0 U- 0.079 U- 0.077 U- 0.075

R- 19.0 U- 0.060 U_ 0.059 U_ 0.058

R- 21.0 U- 0.057 U- 0.055 U- 0.054

Continuous Metal Framing at 24 in. on 4mer horizontall

0.75 in. R- 3.0 U- 0.364 U- 0.321 U- 0.288

1.5 in. R- 6.0 U- 0.274 U- 0.249 U- 0.229

2.0 in. R- 10.0 U- 0.225 U- 0.207 U- 0.193

T54.0 in. R- 11,0 U- 0.160168 U- 0.158 U- 0.149

T54.0 in. R- 13-0 U- 0.161 U- 0.152 U- 0.144

IL5-4.0 in. K- L5. 0 U- 0.155 U- 0.147 U- 0.140

15.5-6.0 in. R- 19.0_ - U_ 0.119 U- 0.113 U_ 0.109

5-5=60 R 2 1. 0 U- 0.113 U_ 0.109 U- OJ05

at 24 in- on center horizontally and 16 in. verticall

-- - ----

1.0 in._ R- 3.8 U- 0.210 U- 0.195 U_ 0.182

1.0
-M i- 5.0 U -0.184 -0.172U U- 0.162

3
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6

7

8
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12
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14

15

16

17

18

19

20

21

I ~O in. R- 5.6 U- 0.174 U- 0.163 U- 0.154

1.5 in.

1-5
.

1.5 in.

R- 5.7

R- 7.5

R- 8A

U- 0.160

U- 0.138

U- Q 129
-

U- 0.151

U- 0.131

- Q 123IL

U- 0.143

U- 0.125

118,

2.0 in.

2.0 in.

10 in.

R- 7.6

R- 10.0

R- 11.2

U- 0.129

U_ 01110

U- 0.103

U- 0.123

U- 0 106

U_ 0.099

U_ 0.118

!L- 0
~
102

U-, 0.096

2.5 in.

2.5 in.

2.5 in.

R- 9.5

k- 12.5

R- 14.0

U_ 0.109

U_ 0.092

U- 0.086

U- 0. 104

U_ 0.089

U- 0.083

ul- 0.101

'U- 0.086

U_ 0.080

3.0 in.

3.0 in.

3.0 in.

R- 11.4

R- 15~O

R- 16.9

U- 0.0~4

U- 0.078

U- 0.073

U_ 0.090

U- 0.076

U- 0.071

U_ 0.088

U- 0.074

U- 0.069

3.5 in.

3.5 in.

3.5 in.

R- 13.3

R- 17.5

R- 19.6

U- 0.082

U- 0,069

U- O~064

U_ 0.080

U- 0.067

IL- Q~062

1L- 0.077

U- 0.065

1L 0.061

4.0 in.

4.0 in.

4.0 in.

R- 15.2

R- 20.0

R- 22.4

U- 0.073

U- 0,061

U- 0,057

U- OXI
U- F060

U- U56

U- 0.070

U- 0.058

U- 0.054

L 4 in. R- 28.0 U- 0.046 U- 0.046 U- 0.045

hisulab-m ',JnmLerr b F',q ~t
_!jplgd__y _j~

,~on an-lmg R- 3.0 1- 0230 U- 0212
4 ~ U- 0.197

R- 4.0 U- 0A 87 Z!- rf 7 5 U_ 07164

R- 5.0 U_ 0.157 L~I- 9~149 U- 0.141

NQZ,~gr~nZ R- 6.0 U- 0.136 U~,~0.129 U- 0.124

R- 7.0 U- 0.120 0. 115 V- 0.110

R- 8.0 U- 0.107 Q103 U_ 0.099

R- 9.0 U_ 0.097 U- 0.093 U_ 0.090

R- MO U- 0.588 U- 0.085 U_ 0.083

No Framin-a R- 11.0 U_ 0.081 U- 0.079 U- 0,076

R- 12.0 U- 0.075 U- 0.073 U_ 0.071

R- 13.0 U- O.OLO U- 0.068 U_ 0.:)66

R- 14.0 U- 0.065 U- 0.064 U- Wu~,2

R- 15.0 U_ 0.061 U- 0.060 U_ 0.059

Nq Fraining 6.01__ 0.056IL U_ 0.055

R- 7.0L_ !I- 0~'54 U- 0.053 !1- Q~052

R- 18,0 U- U_ 0.051 U- Q,050

R- 19.0 U- 0.049 U- 0.048 U- 0.047

R- 20.0 U- 0.046 U- 0.045

Notes for ~Lefault Table 10-5BL2)

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

walls, provided that the grouting, i,~ equal to or less than that Mecified.

ally-gouted column.- For ungrouted walls, u~_ttjie ~.jLti,

- For metal studs and z-furring-Aise the continuous-metal-framing categoly.

- For discontinuous metal clips-I inc-la square or smaller, use the metal-clip category.

- For insulkion thA is att~ichcd vvithout any framing members (e.g. glued), use the

.contill',IOLIS--IIISUlal'!oii-uiii.i-itcii-ti ted-by-framinggatego1y. Continuous insulationmgybe

installcd on the interior or ex"mor OT MaSOM walls, or between stand-alone walls in

multi-laver masonry walls, or oi,! the interior or exterior of the concrete.

2. For Table 10-5B(2), the U-Tactor 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

-Tsum board., "-factors are provided for the following configurations:for 0.5 in. g3 U

Ua Concrete ix., all: 8-in. normal weight concrete wall with a density of 145 lb/ft3.

(b) Solid grouted concrete block wall: 8-in. medium weight ASTM C90 concrete block

with a depsft~ofll lb/ft3 and solid grouted cores.

~c) Partially grouted concrete block wall: 8-in. medium weight ASTM C90 concrete

block with a density.of 115 Ib/ft3 having reinforcing steel evpa 32 in. vertically and

4
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22

23

24

25

26
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every 48 in. horizontally, with cores Uouted in those areas only. Other cores are

filled with insulating riaterial only if there is no other insulation.

3. For walls with insulation contained in a framing Igyer, the U-factors in Table 10-5B(2)

assume contact (and thermal bridging) between the mass wall and other framing. Fo

wall assemblies with multiple layers where the wood or metal framiRg laver does not

contact the concrete or masonry layer (i.e. walls with an airsp ce between the stud wall

lUer and the mass wall 14yer), it is acceptable to use the qppropja~te wood or metal

frame wall default U-factors in Tables 10-5 or 10-5A. Note, ia~ accqptable to use this

gpproach where the insulation extends beyond the framing p,# is in contact with the

mass wall Igyer ~e.g. a n.o.i.I.-J.,gal four-inch metal stud contam-im4 insulation that is

nominally six inches thick and therefore extends tw- '-vond the back of the

metal stud).

4. Excgpt for wall assemblies qualif or note 3, if ot taken from Table 10-5B(2), massying f
&amp;

wall U-factors shall be determined in accordance -~~ith ASHRAE/IESNA Standard 90. 1 -

1999, A0endix A, Section A3.1 and Tables A-5/fo A-8, or Section A9.4. If not taken

from Table 10-9, heat capacity for mass walls ~6all be taken from ASHRAE/IESNA
Standard 90.1-1999, Ap)endix A, Table A-6 dr A-7.

Section 3. Effective December 31, 2001ji'able 10-6 of the Energy Code is amended as

follows:

TABLE 10-6

Other thai~Group R Occupancy:

Default U-Factors for Vertical Olazing, Overhead Glazing and Opaque Doors

Vertical Glazing jincluding1rame)

U-Factor

Any
Frame

Aluminum
w/ thermal

break

Vinyll

Wood
Frame

Single 1.45 1.45 1.45

Double 0.90 0.85 0.75

Y21nch Air, Fixed 0.75 0.70 0.60

(0.4Y21nch Air, Low-e Fixed 0.60 0.55 0.50

Y2hich Air, Low-e(O7- Fixed 0.55 0.50 0,45

1~ Ineh Argon, x-ed 0-.5-5 440 0-.44

F/21nch Argon, Low~e(0-1)), Fixed 0.50 0.45
1

0.40

30

31

32

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

Overhead Glaziii : Sloped Glazing (including frame)

5

Anj
Fram

iAluminum
jw/ thermal

break

[Vinvl/ I

Wood I

Fra-me I
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Single 1.74 1.74 1.74

Double 1.08 1.02 0.90

V2 Tnch AiLrFixed 0.90 0.84 0.72

(0.4
V21ricl-,- Air, Low-e 57Fixed 0.72 0.66 O~O
',,/21nc[i Air. Low-e (0.10)

,
Fixed 0.66 0.60

1
1
/'
_
~

li-icli Argon, Lo~v4"_ Fi-xed 0.60 0.54, y ~Q-48'

2

3

T'his default table is applicable to slopcd g1w.,.ing only. (Sloped glazing is a, multiple-lit

-lazed. wstem (sinii U- to I CUnlaln N,.,all) thai is mounted at a slope geatof than 15 dgffees
I

from the vertical plaiie.) Other overhead glazing shall use the defaults Lfti Table 10-6E.

U44eto
A

ny Fr-aff'~' VinyLLW

Fr-ame

Sin&amp; 24-5' 24-5

De bi 4 45 4 00ti - ,

40) 0 95
. _&amp;r_~I Au,

~
,

4 8-5Le'N~~~ .

(0 210* 4 30 0 90
,

, Ak , -

o-2-11~ 4 45 0-40I Avu a . "f9en -

T+44e 254 0M,

Opaque Doors

U-Factor

Uninsulated Metal 1.20

Insulated Metal (Including Fire]..Ooor

and Smoke Vent)

0.60

I.Wood 0.50

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

NOTES:
Where a gap width is listed

(i.e.: 1/2 inth), that is the minimumallowed.

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.: v, ood/vinyl), the default is only allowed for that frame type.

WoodNinyl frame includes i,~infbrced vinyl and aluminum-clad wood.

Section 4. Effective December 31, 2001, Section 1132.2 of the Energy Code is amended

as follows:

1132.2 Building Mechanicid 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 eguipment Lnot including

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

of the trunk ductwork (not iticluding' diffUSCr FUY10LItS) on a floor or served by a system,

whichever is smaller, i s be 11 i,4 p i o vcd or rqplaced,

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

b. the systom shall comply with a long-Itorm plan that has been qpproved by DGLU and

that -\N'I 11 bring 1110 niechai il cal svstem, serving that floor into comp, iance wAth the

economizer require i-acnt s -1, g Section 11 4'-, 3 through incremental chan,-~zes
'

...Tor projects

this option, the plan s~.qjl be ppdated whenever the Energy Codeis revised.

EXCEPTIONS:

1. Where the floor-to-structure (bottom of beam if there is a bea h ight
io~

than 10 feet and the

rgplacernent eqj~ipment is not installed outdoors or in a meeb5injonj roofh adjacent to outdoors.

The Code Official may gpprove alternative designs not in full corqjpljv~nce with this Code when

existing building or occLipancy constraints make coMliance impraofical.

Economizer Capability for Water Source Heat Pualp Systems: Where water-

source heat J)"ms are. boing rej)[Liced, the indlVidUalheat P"m being replaced shall have

valves coniplyiu.~-, yfth Section 14-12.2.2 and I/

a. the-indivi&amp;al licat -ou,.np being replaced shall be eq",f ped with economizer coil and

operating, coiitro1s. Wlie~,i the total capacity of all tfie heat P=s with economizer

Coil con-nected to a 1xil-ticalar system exceeds 500% of the installed cqpacity of th

systeni. theti the coadenser ~valcr systeiii and c ing tower for the eu~ti " q syst

shallbee iable of pro6cling econornizer that Obtri-Olies with Section 1433....(Lhis
......... .........

may n.ecessllate cliangin-g-,he coolin:z tc)-vver aAd loop piping size.), o

the svstei-ii shgIj comply wit'li a lon-gy-terrn plan that has been qpproved by DCLU and

that WJ11 brInL:Y the mechanical svsteni seninL~ that floor into coMpliance with the

-ccollon-lizer requirenciits in Section 1433 through incremental changes. For projects

using this option, the pjan shLill be Lipdated whenever the Energy Code is revised.

EXCEPTIONS:

1. Systems that coLnply with the air econoinizer requirements.

2. The Code Offi. cia-I mU gpprove alternative designs not in full coMpliance with this Code when
.............

existing buildi!ig or occLipancy cons~aints make cogpliance i1ppractical.

Section 5. Effective December 31,,-' 2001, Section 1132.3 of the Energy Code is amended

as follows:

Y

1132.3 Lighting and Motors: ~Vberq the use in a space changes from one use in Table 15-

Ito another use in Table 1.5-1, tlicinstalled lighting wattage shall coMply with Sectfign 1521

or 1531.

Other ((T-))tenant improvements, alterations or repairs where 60% or more of the

fixtures in a space enclosed by;Lwalls or ceiling-height partitions attse (as defined in Table,

15 1) within a tenant sp--- - afAir-e floor- (whiehever is smaller-) ))are new shall

j

comply with Sections 1531 and 1532. (Where this threshold is triggered, the areas of the

affected §pa-ces mqy be aggregated for code coMpliance calculations.)

Where less than 600/o of the fixtures in a space enclosed by walls or ceiling-hei

partitions are new, the instd

,

Iled 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 roofceiling assembly shall be insulated according

to the provisions of Chapter 13, Section 1311.2.

7
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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 witk~§ection

1513.6.

Those motors which are altered or replaced shall comply with S ectioi)A 511.

Y

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 uie shall comply with the

following requirements: I/

/

a. Any unconditioned space that is altered to become semi!Zheated, cooled, or fully

heated, or any semi-heated space that is altered to bee
i

e cooled or fully heated

space shall be required to be brought into full compli~nce with this Code. For spaces

constructed Lnor to t~ns Codg, the installed heatin~?6t2ut c4pacity shall not exceed

16 BtuJh per square footunless flie building envel6pe coMplies with Ch4pter 13.

Existing arcliouses and repairsfiops are consi6red unconditioned space unless

they are indigated as con-ditioned space in DCLV records or they were built after

1980 and they comply Nyidq the [)uflding enve .kpe requirements for conditioned space

in effect at the time of construction. (See the'Seattle Mechanical Code for

requirements for combustion gppliances.)

b. Any Group R occupancy which is conveq~6d to other than a Group R occupancy shall

be required to comply with all of the prcyX isions of Sections 1130 through 1132 of

this Code.

Section 7. Effective December 31, 2004, Section 1301 of the Energy Code is amended

as follows:

1301 Scope: Conditioned buildings or,,Oortions thereof shall be constructed to provide the

required thermal performance of the vlArious components according to the requirements of

this chapter. Unless otherwise apprO',ed by the building official, all spaces shall be assumed

to be at least semi-heated.

EXCEPTIONS:

1. Greenhouses isolated frony
I

any conditioned space and not intended for occupancy.

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

3. Unconditioned Group occupancy accessory to Group R occupancy.

4. Unstaffed equipment sb~lters or cabinets used solely for personal wireless service facilities.

5, Parking lot attendant booths no larger than 100 square feet, provided that the opaque coMonents

comply with the requir,:. ements for semi-heated spaces in Section 1310.2. The heating equipment

limitations in Section 3 10.2 do not ~pplv.

Section 8. Effective December 31, 2001, Section 1310.2 of the Energy Code is amended

as follows:

48



John Hogan

C:\WINDOWS\DESKTM200l Seattle Energy Code ordinance, V Ldoc

8/2/01

V#1

2

3

4

5

6

7

8

9

10

11

12

13'

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

1310.2 Semi-Heated Spaces: All spaces shall be considered conditioned spaces, and shall

comply with the requirements in Section 13 10.1 unless they meet the following criteria for,a

semi-heated spaces. The installed heating equipment output, in Climate Zone 1, shall be 3

Btu/(h *
ft

2
)

or greater but not greater than 8 Btu/(h e ft

2

) and in Climate Zone,?,, shall be 5

Btu/(h *

ft
2
)

or greater but not greater than 12 Btu/(h * ft

2

). Heating shall
Pe/controlled by a

thermostat mounted not lower than the heating unit and capable of preve ting heating above
~r_

44' space temperature. (For- semi heated spaees, the en4y pr- iptiily' ealmpr_e

Climate Zone I

a. U 0.10 maxim*m for- the roof assembly e

b. eentiffuous R 9 insulation installed erAifeli

e. R 11 insulation installed inside 4-INTO-E)d or.-

d. R 19 insula4ion installed in.'si d ka Ar- withiff a ffie

t~i: 17'_Malte Zene 21

.F.o.r. selmi-heated spaces with electric resistance *ace heat, (1) the building envelop

for the semi-heated spaces shall comply with the
Presc&amp;iptive Building Envelope Option in

Section 1320 or Q the entire building envCIODe for t~e semi-heated spaces plus the fully

heated spaces shall coMply with the Component PQLformarice Building Envelope Qption in

Section 1330.

For semi-heated spaces with other space ~eat, (1) the building envelope for the semi-

heated paces shall comply -vvith the following j~cjuirements or (2) the building envelope for

the semi-heated spac sM conipfes I -vnth the Oresc!jptive Building Envelope Option i

Section-13210 or (3) the entire bLilld1jig, envO~pe for the semi-heated spaces plus the full

heated Maces shall cogiply with the CoMpg'hent Performance Building Envelope Option in

Section 1330 using the U-factors below 0 the semi-heg~~d~sace~s.

a. U=0.07 maximum for the opNu~
t

roof assembly, or

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

c. R-19 insulation installed insid~or within a wood roof structure, or

d. R-25 insulation installed insi~e or within a metal roof structure.

e. For opMue wall areas:

i. U-0.25 maximurn for OLe overall assembly (or R-3 minimum insulation only for

continuous insulation br insulation between wood framing; or R- 10 minimum

insulation only for i1julation between metal framing) for mass walls coinplying

with the heat cMacikiy reguirements in Table 13-1, Footnote 2.

ii. U-0.14 maximum f6r the overall assembly (or R-I I minimumM'sulation..only)

for metal frame walls.

iii. U-0.088maximum" for the overall assembly (orR-11 minimuminsulation only)

for wood frame arid other walls.

f. For floors over unco-.iditioned space, U-0.088 maximum for the overall assembly (or

R- I I minimum insulation only).

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

goss wall area.

It is accqptable to combine seini-heated spaces and fully heated spaces in Target

calptilations.
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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, independent agency,

licensed by the NFRC.

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 din coefficient for the

center of glass for glazing shall be taken from Chapter ((2~/-))30 of Standard RS-27

or ftom the manufacturer's ((tes4-))data-jj~na spectral dga file determined in

accordance with NFRC 300.
/

1~

-------- -------

Note that using the excgption for the SHGC fQr the center-of-glas,,,

1does not give the full credit for the overall i4duct (including the,

lf'rame) that the NFRC-certified SHGC doeg Though the SHGC
11br the frame is not zero (the ASHRAE Wan ook of

wundamentals indicates that the SHGCian range from 0. 11-0.14

Ifor metal frames and from 0.02-0.07 for wood/viphl/fiberglass

~tmrn g~),- the SHGC foi- the frame is ixt'variable lower than that for

,lic,gjass. Conseqiiently, an RC:kertified SHGC will generall

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37
38

Section 10. Effective December 3 1, ;Wl, 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 .~mdc walls, Aab on grade floors and radiant floors enclosing

conditioned spaces shall be insulated ac.cording to Section 13 11 and Tables 13-1 or 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 minimuminsulation R-value for all areas of the co~ponent shall cgniply

with Table 13-1. When calculating coMpliance using U-factors, area-weighted aver~~ging is

allowed. Where insulation is tgpered (e.g. roofs), separate assembly U-factors shall be

calculated for each four-foot section of tgpered 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

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 goss 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 belowthat required in Tables 13-1 and l3j.((T-1+e

PeFhffiefef edge-01--an -10

uninsu4ated pr-ovided that the wall itisulation ------ sed by R 2 above that ~equired in

Tables 13 1 aRd 13 2.))

3. For roofs with conrinuous rigid insulation on the top of the roof, the insulatiCn R-value maybe
averaAed for c iance with minimumprescriptive R-values onl rovj~~at both:

a. the minimum iiisulation is no less than R-5 (but not including area bin 6 inches of each

roof drain), ar...A. /
lo

b. the area-weighted average insulation is R-46 (in lieu of R-30) foxejectriC resistance space
heat and R-27 (in lieu of R-21) for other fuels.

Section 11. Effective December 31, 2001, Section 13, oftheEnergyCodeis

amended as follows:

1323 Glazing: Glazing shall comply with Section 13 1 ~'and Tables 13 -1 or 13 -2. All

glazing shall be, at a minimum, double glazing. In addItion, all glazing assemblies shall
I

ha-, e at least one low-emissiv ity coafimz unless the glLing assembly has an overall U-factor

+1 ~+ 1" -4-11 +11 1
.

-rill, 1111'

'~n Q Y a UeS In I C

EXCEPTIONS:
A'

'

1. Vertical glazing located on the display side
I

~f the street level story of a retail occupancy or where

there is a street level transparency Tequireoent in the Seattle Land Use Code provided the glazing

a. Q-isdouble-glazed with a minimulfi 1/2 inch airspace and with a low-e coating having a

maximum emittance of e-0.40.in any type of frame or

Clilhas an area-weighted U-factor,of 0.60 or less.

(U-factor calculations shall use-overall assernblv U-factors. When this exception is used

there are no SHGC requirements) and

b. has a visible transrr6ti,-.,,icc of PAA) 0.60 or greater for the center of the glazing assembly in apy

!Ype of frame or 60 h,-.s M.,"area-weighted visible transmittance for the overall assembl

including the frame of 0.52~_or preater for fixed glazing and 0.44 or greater for operable

glazing. Visible transm-itta0ce shall be determined in accordance with Section 1312.2, and,

(("c. does not exceed 756/,"j 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 bi_- used for the first 20 feet of that story.

When this exception is utiliz~d, 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 I% of the gross exterior

wall area.
I

Section 12. Effective December 31, 2001, Section 1323.3 of the Energy Code is

amended as follows:

I I
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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 fof

the appropriate area and U-factor.

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

2. Vertical MlazinjZ whigh is oriented within 45 dejzrees of north shall be allowed t . ave a

maximum solar heat.gain coefficient SHQC-0.10 above that requir d in Ta'-Ip,13-1.

3. For demonstrating coMpliance for vertical glazing only, the SHQC in the pp~posed building shall

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

shaded by permanent projections that will last as long as the buildiR 414self

Projection Factor SHQC Multiplier SHGGI~ultiplier

(All Orientations
I

(Nglh-Oriented)

excppt North-qriented)

0-0.10 1.00 1.00

&lt;0. 10 - 0.20 0.91 0.95

&lt;0.20 - 0.30 0.82 0.91

&lt;030 - 0.40 0.74
....

0.87

&lt;0.40 - 0,50

.......

0.67 0.84

&lt;0, 5 0 - 0.60 Q.61 0.81

&lt;0.60 - 0.70 ".5
.

0.78

&lt;0.70 - 0.80
.;P

0,51 0.76

&lt;0.80 - 0.90 0.75

&lt;0.90 - 1.00 0.44 0.73

Projection factor (PF) is the ratio of thd
.

horizontal depth of the external shading projection (A)

divided bv the sum of the height of fenestration and the distance from the top of the fenestration to

the bottom of the farthest point of thi external shading projection (B), in consistent units. (See

Exhibit 13ZL3)

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

12
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and solar heat gain coefficient rate (SHGC *
At) shall be considered in compliance with this

section. The stated U-factor, F-factor or allowable area of any component assembly, listed

in Tables 13-1 or 13-2, such as roof/ceiling, opaque wall, opaque door, 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 helk 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.

Section 14. Effective December 31, 2001, SecOon 1333 of the Energy Code is

amended as follows:

1333 UA Calculations: The target UAt and theproposed UAp shall be calculated using

Equations 13-1 and 13-2 and the corresponding ireas and U-factors from Table 13-1 or 13-

2. For the target UA, calculation, the overheadA~lazing shall be located in roof/ceiling area

and the remainder of the glazing allowed per
I

z"able 13-1 or 13-2 shall be located in the wall

area. Where insulation is tqpered, eparate asse blv U-factors shall be calculated in

accordance with Section 1322.

Section 15. Effective December 3 2001, Table, 13-1 of the Energy Code is amended

as follows:

TABLE 13-1
i

BUILDING ENVELOPE REQUIREMENTS
FOR CLIMATE ZONE 1

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

Buildin2 Cornvonents

Space Heat Components
Type Roofs Over All Other

1 2

Opaque Walls Opaque Floor Over Slab On
AWO Roofs2 Doors Uncond S2ace Gr a. d- e-5

I
.

Electric R-38 or R-30 or R-19 or U=0.60 R-30 or R-10 or

resistance U=0.031 U=M34 U=0.062 U=0.029 F=0.54

heat**
I

I

13
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1

2

3

4

5

6

7

9

10

I
'

1

12

13

14

15

16

17

18

19
1

20

21

22

23

24

25

26

27

2. All others R-30 or R-21 or ((R 11 0~ T-4-0.1 4))

including ]
U~0.036 U=0.050

(alf Metal frarnin&amp;

heat pump R-13 cavity insul. + R-3.8 continuous insul.

and VAV or U-0.084~

(b) Wood framing

&
a
m

p
;

framing other than metal:

R- 19 or U-0.062

GG

U=0.60

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

/
,

R 10 or

11'

=0.54

MAXIMUM GLAZING AREAS AND U-FACTOR$/A"IND
MAXIMUM GLAZING SOLAR HEAT GAIN COEFFICIE*S FOR ZONE 1

Glazin

Space Heat Type
7

"..

Maximu Glazine Afea as % of Wall

0% to 20% 20% 30% 30% to 40%
Maximum Max. Maxim Max. Maximum Max.

U-Factor SHGC4 U-Fao S GC4 U-Factor SHGC4

YG
-

I OG VQ Y QG _TG7T-on
1. Electric resistance heat7 0.40 0.48 0.40 0.48 0.300.4 PRESCRIPTIVE

7-
Tescriptive onlY

PATH
.

ot for Target U or
NOT ALLOWED-- /annual enggy analysis

2. All others including beat pqmas 0.55 0.66

-
0.40

_

6j5 .66
1

0.40 0.45 19.54 1

0.40

MaAmum G!

Area as 1% of Wall

2. All oth imiudifig

01% to 15%

Maximum Max.

I Factor
I SHGO

V49
I

QQ

i50A o 2 0'%o

SUCIC,

20-0,,~ to 30

Maxifflu max,

U Factor- I SW~G4

V9 V QG
I I

V-G

040
1

4,80
1

4-.0
1

4.40 11 4. W

R-19 or

U=0.056

300% to 40

Maximu Max.

U Foetor I SUGG4

V-r-1 I W
PRESCRIPTIVE PAT44 NOT ALLOWED
4,0

14---1,1 1

44-5

Footnotes

1. Below Grade Walls:

When complying by the prescriptiVe approach, Section 1322:

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

b) walls insulated on the exterior hall use a minimumof R- 10 insulation,

c) walls shall be insulated for
th!~.,

first 10 feet below grade. (There shall be no credit for

insulating those portions of b64ow 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 le'A uninsulated)).)

When complying by the component performance approach, Section 133 1:

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 Ubgw,

c) the calculations shall include the first 10 feet of walls below gLade. _(((t))Those

portions of below grade walls and footings that are more than 10 feet below gra~4

14
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and)) shall not be included in the gross exterior wall area((-,fw-ed)) and shall not be

included when determining Abgt and Abgw.)

2. Concrete Masonry Walls: If the area weighted heat capacity of the total opaque above
2

grade wall is a minimumof 9.0 BtU/ft e T, then the U-factor may be increased to

((44-9))

a) 0. 11 for interior insulation

i) minimumR-1 I insulation between wood studs-, o

ii) minimumR- 19 insulation between metal studs; o

iii) minimumR- 10 insti
~ ation held in place solely by 1 inch mAtal clips at 24 inches

on center vertically and 16 inches on center horizontalj)~/and ((0-25))

b) 0. 12 for integral and exterior insulation for insulation po iion as defined in Chapter

2.

i) minimumadditional R-7 continuous insulation iininterrupted by framing.
I

Individual walls with heat capacities less than 9.0 Btvft-
9 T and below grade walls

shall meet opaque wall requirements listed above.

Glazing shall comply with the glazing requiremeAts listed above. ((following-.-))
i

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

A1"W&amp;jm"GLazi"
Area as 0/6 of WaH

Maximum

U Faeto

3. ((Reserved-)) Roof T I eypes: A roogover attic 's where the roof structure has at 1 ast 30

inches clear distance from the todof the bottom chord of a truss or ceiling joist to the

underside of the sheatliins-, at tholroof ridge, and the ceiling is attached to the ceiling joist

or the bottom of the trtiss or ceifin2 ioist. Am4hing else is considered all other roofs.

~f

4. SHGC (Solar Heat Gain Co fficient per Section 1312.2): May substitute Maximum

Shading Coefficient (SC) f6reS'HGC (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 gpplicable 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-e-f~))the following:

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

401% to 601,4)) VG OG SHGC4

15
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40% to 50% 0.35 0.42 0.35

((Altefnate a A An 0 80 0 3 0
.

,-. -
Altemale b 0 35 0 80 0 3 5

. . Q
.1
L))

7. Prescriptive Alternate for Electric Resistance Space Heat (not g2plicable 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:

a) Double glazing with a minimum 1/2 inch gap width, having a IOW7erniSSivitY coating

with e=O. 10 maximum, with 90% minimumargon gas fill, and a~~on-aluminuni

spacer (as defined in footnote I to Table 10-6B), and

b) Frame that is thermal break aluminum (as defined in footngfe ((-9))7 to Table 10-

6((B))A), wood, aluminum clad wood, vinyl, aluminum cj'~d vinyl, or reinforced

vinyl.

Section 16. Effective December 31, 2001, Section/N01 of the Energy Code is

amended as follows:

1401 Scope: This section covers the determmation~
I

f requirements, system and component

perfon-nance, control requirements and duct constrVction.

Section 17. Effective December 3
1, 200 1, Section 1411.1 of the Energy Code is

amended as follows:

1411.1 General: Equipment shall ha e a minimumperformance at the specified ratingt
I A_ 1 +1,-- A-14conditions not less than the values sh9wn in Tables 14-IA through 14-1 ( '- - '--ttt' '

3)). If a nationally recognized certifi ation program exists for a product covered in Tables

A and it includes provisions for verification and14- 1 A through 14- 1 F((4444- - -'5" " -

challenge of equipment efficiency rakings, then the product shall be listed in the certification

program.

EXCEPTION: Water-.c.ooledwater-chilling. packages that are not designed for operation at ARI
Standard 550/590 test conditions (and thus cannot be tested to meetthe requirements of Table 14-1C)

of 44'F leaving chilled water teLnperature and 85'F entering condenser water temperature shall have a

ininimurn NPLV rating as shown in Tables 14-1K, L, and A The table values are only 4pplicable

over the following full load design ranges.

Leaving Chiller Water TeMp.:

Entering Condenser Water TMp.:
Condensing Water TeW.Rise:

40 to 48'F

75 to 850F

5 to 15T

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 wamber part-load efficiency figure of merit for chillers

references to conditions other than WIN conditions, Design condenser water flow rate shall not be

less thag 2.5 gpm/ton.

In addition to coMplying with the minimumeqWpment efficiency requirements of

this-section, fan motors and other motors used as a coMponent of the pAuipment shall.~/

copaply icie irements of Section 1437, unless it is the bi-w~
,

st_With the motor eff
-------- n~_y K~~q~

efficleiicy available as a factory option.

Gas-fired and oil-fired forced air furnaces with iLiput ratings ~! 225,000,B.tu/h (65

k)y) shall also have an intermittent ignition or intgMIpted device ( ID), and Wave either

mechanica I draft (including power venting) or a flue dgmper. A vent damper is an

accgptable alternative to a flue dqmper for furnaces where combustion ai is drawn from the

conditione
-

d- space. All furnaces with iLiput ratings ~!225,000 Btu/h (65~~), including

electric furmices, that are not located within the conditioned space sh
,

all have jacket losses

not exceeding .7,_U5~of the input rating.

E I ectric furnaces over 15 kW shall have a minimumof two stages of control for

hegin&amp;.

Cooling towers serving chilled water systems with a' side economizer cop2plyjag

with Section 1433 without -,,ising the excgptions shall be selected to be able to maintain a

return condenser wacrwnM~~j~~_the tower of 86 F o"r less at peak design conditions.

Cooling towers sciAin clij I led water systems N,~74'th waterside economizer shall also

coMply with Section 1433, Exceptigii 3.

Hydronic heat p p and other cooling and riffrigeration equipment (e.g. icemakers,

walk-in coolers) shall not use domest'c Nv~iter onjv.~,bpe time before d rn ing it to waste. No
sijjgj.c pass water cooling s 7stenis w1fliout he~il rec',overy are llowed, excqpt for medical and

dental equipment, equipment us.Mig- less ffiaii I ~j?m, 4qdreplacement of existing icemakers.

HoNA,ever sir de pass coolin 'Is allowed during'power outages and other emergencies.

I

Section 18. Effective December 3 1, , 001, 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 prokiding both heating and cooling with a total cooling

capacity greater than 20,000 Btu/h sh

7
1 be a heat pump.

EXCEPTION: Unstaffed equi#ment shelters or cabinets used solely for personal wireless service

facilities. I

Section 19. Effective Decem~'er 31, 2001, Section 1412.2 of the Energy Code is

amended as follows:

1412.2 Deadband Controls: Whenj 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:
I

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

appropriate.

17
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inelusive, and assumed to be eensta-PA thFoughout the yeaf.))(Reserved.)

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

Section 20. Effective December 31, 2001, Section 1412.4 of the EArgy Code is

amended as follows:

1412.4 Setback and Shut-Off: HVAC systems shall be equippe AX-with automatic controls

capable of accomplishing a reduction of energy use through con ol setback or equipment
shutdown during periods of non-use or alternate use of the sp es served by the system. The

automatic controls shall

a. have a minimum seven-day clock and be capable otbeing set for seven different day

types per week.,

b. be cqpable of retaining programming and timQ.4etting during loss of power for a

period of at least ten hours,

c. include an accessible manual override, or 94uivalent function (e.g. telpphone

interface), that allow for Mp to two hours.

EXCEPTIONS:
1. Systems serving areas which require cqAtinuous operation at the same temperature setpoint.

2. Equipment with fall load demands ofi~ kW (61826 Btu/h) or less maybe controlled by readily

accessible manual off-hour controls

3. Systems controlled by an occUaysensor that.is capable of shutting the system off when no

occgpant is sensed for a period of up to 30 minutes.

4. Systems controlled solely by a,/r~an ally-operated timer c~~pable of operating the system for no

more than two hours.

1412.4.1 Dampers: Outside ai intakes, exhaust outlets and relief outlets serving

conditioned spaces shall be eqyipped with motorized dampers which close automatically

when the system is off or up9n power failure. Stair shaft and elevator shaft smoke relief

openings shall be equi pedh6th normally open (fails open upon loss of power) dampers.IM
',

These dampers shall rern4in closed until activated by the fire alarm system or other

approved smoke detectiorh system.

EXCEPTIONS:
1. Systems serking areas which require continuous operation.

2. Combusti
,

air intakes.91h

3. Gravity 961on-motorized) dampers are acceptable in buildings less than 3 stories in height.

Dqmpers installea to coMply with this section, including &amp;mpers integral to HVAC
4

equipment, shall'have a maximum leakage rate when tested in accordance with AMCA
Standard 500 ot:

0 CfM/ft2A, .,Motorized dqMers: I of dMper area at 1.0 in w.g.

b...-
Non-m~otorized dampers: 20 cfm/ft2 of d~mper area at 1.0 in w.g.,

except that for non-motorized dqmpers smaller than 24 inches in either dimension:

40 CfM/ft2 of d~mper area at 1.0 in w.g.

DMpers used as a coMponent of packaged HVAC equipment shall comply with the dgmpe

leakage requirements, unless it is the lowest leakage available as a factory option. Drawings
shall irdicate coMpliance with this section.
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occupancy. The control algorithm shall, as a minimum, be a function of the diff~enee
z

between space temperature and occupied setpoint and the amount of time prior/fo scheduled

occupancy.

bring the space to desired occupied temperature levels immediately before schedul

shall be designed to automatically adjust the start time of an HVAC system each day t
I

1412.4.2 Optimum Start Controls: Heating and cooling systems with design supply air

capacities exceeding 10,000 efin shall have optimum start controls. Optimum start controls

Section 21. Effective December 31, 2001, Section 1412.6
o~,tfie Energy Code is

amended as follows:

1412.6 Combustion Heating Equipment Controls: Com~,,dstion heating equipment with

a capacity over 225,000 Btu/h shall have modulat((ing))ed.,,6r 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 Btu/h jDput cUacit
2. Radiant Heaters.

3. Systems with multiple boilers which are s6uentially-staged.

Boilers shall coMply with the reset requirem6ts in Section 1432.2.

Section 22. Effective Decembep~ 1, 200 1, Section 1412.8 of the Energy Code is

amended as follows:
f

1412.8 Enclosed Parking Garaje Ventilation: Garage ventilation fan systems with a total

capacity greater than 30,000 cfXi shall include the CqUipment Vecified in (a) and (b) below.

Smaller systems shall include/flie equipment sr.ecitled in either (a) or (b).((have at least one

of the fellow4ffg-..)) I/

a. An automatic contiol
that is capable of staging fans or modulating fan speed as

required to main~~in carbon monoxide (CO) concentration below a level of 50 ppm
as stated in ASHRAE Standard 62. This ((eptien))Rjq~ision only applies to garages

used predomimntlyby gasoline powered vehicles.

An automatii

/

control that is capable of shutting off fans or reducing fan speed during

periods who~ the garage is not in use. The system shall be equipped with at least one

of the foll4wing:

i. An aiftomatic timeclock that can start and stop the system under different

sch+les for seven different day-types per week, is capable of retaining

pro ramming 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 requirements 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

Section 24. Effective December 31, 2001, Section 1413.2 of the Energ~Code is

amended as follows:

1413.2 Control: Air and water economizers shall be controlled by aAntrol system

capable of determining if outside air can meet part or all of the building's cooling loads.

Section 25. Effective December 31, 2001, Section 14 .3 of the Energy Code is

amended as follows: /

1413.3 Integrated Operation(( Building Meatiflgh '"ergy)): Air and water economizers

shall be capable of providing partial cooling even en additional mechanical cooling is

required to meet the remainder of the cooling loa
.

Controls shall not preclude the

economizer operation when mechanical cooling'is required simultaneously.

EXCEPTIONS:

.))Individual

direct expansion units that have irated cooling capacity less than 65,000 Btu/h and use

nonintegrated economizer con ols that preclude simultaneous operation of the economizer and

mechanical cooling,

2. Water cooled chillers with Aaterside economizer.

Section 26. Effective Uecember 31, 2001, the Energy Code is amended by adding a

new Section 1413.4 to read a~ follows:

1413.4 Economizer Heating System Impact: Any HVAC system that increases the

building heating energy Vse during economizer operation is not allowed (e.g. single-

fan/dual-duct systems and multizone systems).

EXCEPTIONS:
1. Where the heating 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

economizer operation lowers the temperature of the air entering the

liot deck heating coil, increasing its energy use. In order to use this

_2f system, a water economizer must be used. or the system
------ - -- - -----------
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must njeet one of the economizer exceptions and have neither type

of econo,,-nizer. (Another resolution is to use a dual-fan/dual-duct

system where the hot deck fan supplies only return air or return air

lus minimumventilation air.)

This requirement will not affect three-deck multizone since

1ey cannot work with an air economizer in any case (it would

make the neutral deck a cold deck).

An exception to the heating impact is provided for
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Section 27. Effective December 31, 2001, Section
1

1414.1 of the Energy Code is

amended as follows:

1414.1 Sealing: Duct work which is designed to 'erate at pressures above 1/2 inch water~p
column static pressure shall be sealed ((i

sealing r-equifed4s-))as follows:

I
. ((Stalie pr-essufe! -,~ ineh to 2 inehesp4a! tfaiftsver-sa joirAs. )LReserved.)

2. Static pressure: ((2-))V2inches to 3hiches; 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.

whefe duets afe desigped to epqrafe at sItatie pr-essures of I inch W.G. or- gfeater-.))

All low-pressure sppply and rettirn air syst s not located entirely within the

conditioned space, inchiding the uncomiltioned. side of enclosed stud bqys or joist

cayities/~paces used to trai,,sport air, shall be securely fastened and sealed, Duetwork shall

be sealed using welds, gaskets. mastic, or mastic-plus-embedded-fabric tqpe. Enclosed stud

Kays or joist cavities/spaces used to transport air shall be sealed using mastic-Plus-

en,~bedded-fqbric t4pe or, when dn~wall is used to enclose the air system, drMall mud and

t.ape. Duct tqpe is not permitted as a sealant on gny ducts.

EXCEPTION: Fibrous glass duct systems installed in accordance with standard UL 18 1 A and

flexible duct systems installed in accordance with standard UL 18 1B may use t~!Pes listed for these

sVstems.

Note that lonaill-tid I
nal seams are joints oriented in the

direction of airflow. Transverse joints are connections of two duct

sections oriented-r- emendicular to airflow. Duct wall penetrations

are openings made by any screw fasteiier, pipe. rod or wire. All
-----------

21

energy (particularly if the system has a variable speed d
'

Five),

offsetting the energy lost due to increased reheat energy.

Isupply
air temperatures on a cooling-VAV system will red,16ce fan

increase due to a reduction in supply air temperature. Redugifig

leconomizers on VAV systems that cause zone level heating to,,,

See the discussion and diagrams of Section,O 3.1.4 of

SH'RAE/lESNA Standard 90.1-1999 in the Users
"

Manual.
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lZ77c-onin-ections are considered transverse joints, including butq~not limited tic) spin-ins taps and o'her branch connections, access

door frames aiid, jambs, duct conaections to equipMent.
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Section 28. Effective December 31, 2001, Section 1416 of the Energy Code is

amended as follows:

1416 Mechanical Systems Commissioning and Completion Requirernents

1416.1 General. Commissioning is a systematic process of verificalion and documentation

that ensures that the selected building systems have been designe

properly, efficieptly. and can be maintained in accordance with tl~e contract documents in

order to satisfy -lie building oNN-ners desigLi intent and operatio~al requirements. Drawing

notes shal
.

.

oniiig, und completion re uire
I

ts in accordance with this

section. Drawing notes mqy refer to n or furtfier requirements.---§pecificatio s f

1416.1.1 Simple.Mechanical Systems. For simple nxechanical systems, as defined in

Section 1421, and for warehouses and semi-heated spaces, commissioning shall include, as

minimum:

a. A Commissioning Plan,

b. System Testing and Balanci.ag,

c. Controls Functional Performance Testm2,

d. A Preliminary Commissioning Re RO-rt

e. Post Construction Documentatioiy"'in the form of O&amp;M and Record Drawing Review,
and

f. A Final Commissioning Rppod.

1416.1.2 All Other Mechanical S-6tems. For all other mechanical systems

commissioning shall include, as -a
minimum:

a. A Commissioning Plan,

b. System jes ing and Balancing

c
. Equipmept Functl'onal Performance Testing,

d. Controls Functional Perforniance Testing,

e. A Preliminary Conim'ISSI'0111'rig Rpport,

f, Post Construction Qocunientqt~on (all),

g. A Final Commissioning Report.

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

perfon-ned. and the results recorcicid. The Plan shall require preparation of preliminary and
En.-I rgports of test procedures and. results as described herein. At a minimum, the Plan shall

identify the following for each test:

22
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I a. A detailed explanation of the original design intent.

2 b. Equipment and systems to be tested, including the extent of tests,

3 c.-Euncuom to be tested (for example calibration economizer control, etc.),

4 d. Couditiow under wHeb the est shall. be d (for exqm nmerple winter and sur

5 design conditions, full -outside a] r, etc.),

6 e. Measurable criteria for acceptabte perfonnance.

7

8 1416.2.3 Systems Balancin

9

10 1416.2.3.1 General. Construction documents shall require that allEVAC systems be

11 balanced in accordance with L-eiicrall~,-accgpted engineering standards. Air and water How
12 rates shall be measured and-ad-tusted to deliver final flow rates within 10% of desip rates-,

13 except v rjfLlbj.e. 'Lto..w distribution systems need not be balanced qpstream of the contro "fin
14 device (for examp cN~A)Lbox or control valve). Construction documents shall require
15 written balance report be provided to the owner. Drqwing-~'notes mqy refer to Tecifications

16 for further systems balancing requirements.

17

18 1416.2.3.2 Air Systems Balancing. Air systems shall be balanced in a manner to first

19 minimize throttling losses then, for fans with systein power of gleater than I hp, fan speed

20 shall be ad,i 1-i sted to meet desigLi flow conditions.

21

22 1416.2.3.3 Hydrouic Sy~feiRs Balancing: ff~dronic systems shall be proportionately

23 balaticed in a m-,mner to first
-
inimimize throttling losses, then the ppM iMpeller shall be

24 trimried or pjLm~) speed sli a] I be adjusb~cj_ to meet design flow conditions. Eaclihydronic

25 system shall have either the ability to meas'ure pressure across the pILmp, or test ports at each

26 side of each pgmp.

27 EXCEPTIONS:
28 1. PuMpsvrithpjjMpmotq.soflO.,h T or less,

29 2. When throtl lin Li res tilts M I-to ,,greater than 5% of the nq~eplate horsppower draw above that

30 required if ~Nus Irinuned.

31

32 1416.2.4 Functional Performance Testin

33
1

34 1416.2.4.1 General. Drawing notes shall require commissioning in accordance with this

35 section. Drawing notes may refer to specifications for further commissioning requirements.

36

37 1416.2.4.2 Eguipment/Systems Testint!. Functional Performance Testing shall

38 demonstrate the correct installation and operation of each component, system '
and system-

'

39 to-system intertie relationship in accordance with pTroved plans d specifications. This

40 demonstration is to prove the operation, function, and maintenance serviceability for eagh of

41 the Commissioned systems, Testing shall include all modes of operation, including:

42 a. All modes as described in the Sequence of Qperation,

43 b. Redundant or automatic back-W mode,

44 c. Perfonnance of alanns,

45 d. Mode of operation upon a loss of power and restored power.
46

23
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1416.2.4.3 Controls Testing: HVAQ control systems shall be tested to ensure that control

devices, components, equipment and systems are calibrated, adjusted and operate in

accordance with gMroved plans and specifications. Sequences of operation shall be

functionally tested to ensure they operate in accordance with gpproved plans and/

specifications. I /
/

1416.2.5 Post Construction Commissionin

1416.2.5.1 General: Construction documents shall reguire post co, truc.tion

commissioning be provided to the building owner prior to date of Anal acceptance. Drawing

notes mqy refer to specific at"ons for further commissioning reQU(rementq Post construction

commissioning shall includc, as a minimum, review and qppr al of Operation and

Maintenance Materials, Record Drawings, and Sy terns Op9ptinnal Training.

1416.2.5.2 Operation and Maintenance Materials: The O&amp;M Materials shall be in

accordance with industry accoted standards and shalvinclude, at a minimum, the following:

a. Submittal data stating equipment size and s,dected options for each piece of

equipment requiring maintenance.

b. Operation and maintenance manuals forAeach Diece of equipment requirin

maintenance, except equipment not fuVhished as part of the project. Required routine

maintenance actions shall be clearly/dentified.

c. Nhlrnes and addresses of at least oil~ service agena.
d. HVAC controls system maintenice and calibration information, including wirin

diagrarns_, schern t~~ and, cont/ol sequence descriptions. Desired or fieldaf

determined set points shal", b permariently recorded on control drawings at control

devices, or, for d'. (vita rograrnining comments.

e. A complete written na,,-ratI-'v*:e of how each system and piece of equipment is intended

to operate including~

i. A detailed explan-ad/n of the original design intent.

ii. The basis of desigu"(how the design was selected to meet the design intent).

iii. A detailed ex-ol
"

t ion of how new equipment is to interface with existing

!qqu~i ment or sykenis (where qpplicable).

iv. Suiz~zested co ol set Mints.

NOTE: Sequenc, o Operation is not acceptable as a narrative for this requirement.

1416.2.5.3 Record D 4-winpL RI-cord drawings shall include, as a minimum, the location

and performance data on each piece of equipment, general configuration of duct and pipe
-7-

distribution system, including sizes, and the terminal air and water design flow rates of the

a0tual installation.

1416.2.5.4 Systems Operational Training: The training of the gp-propriate maintenance

staff for each equipment lype 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).

b. Review of the available O&amp;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 operati

modes, and all emergency shi down and start-Lip procedures.

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

section. Drawing notes m!qy refer to specifications for further commissiAing requirements.

1416.2.6 CommissioninjIReports

1416.2.6.2 Preliminary Commissioning Report: A preliminga r, ort of commissionin2

tes- c dures and results sliall "he completed qmtpTILO--- _Lovided to th m er. The Preliminary

Coninnissionim-, Renort shall identiLV

a. Deficienci
-

es fo-,'j nd during testing required by this sQ~fion which have not been

corrected at die time of report preparation and the/6nticipated date of correction.

b. Deferred tcsts which cannot be ve )ort preparation due to

climatic conditions.

Climatic conditions required for perfonnanc'6 of the deferred tests, and the

anticipated date of each deferred test.

1416.2.6.3 Final Commissionin2 Report: A complete report of test procedures and results

shall be prepared and filed with the Owner_/'The Final Commissionin2 Report shall identify:

a. Results of all Functional Pe-fbrni~ance Tests.

b. Disposition of all ddiciencies found during testing, including details of corrective

measures used or proposed.

c. All Functioiial Performanco~'Test procedures used during the commissioning process

including measurable critoha for test acceptance, provided herein for repeatability.

EXCEPTION: Deferrediests which cannot be perfonned at the thne of report prgparation due to

climatic conditions. /

1416.3 Acceptance RegWirements

1416.3.1 General. Draw'ing notes shall require commissioning in accordance with this

section. Dra,,,,in no~6 may refer to specifications for further commissioning requirements.

Bufldin~-)s or portionsAhereof, required by this Code to comply with this section, shall not be

issue Id the fol 1 Ow in
6y, certificates Lin -.

il such time that the building official determ ines that the

,~sioningreqvgppropriate coMMi irenignts dictated by this section have been coMpleted and

provided.

1416.3.2 Acceptance: Buildings or portions thereof, required by this Code to Comply with

this section, shall not be issued a final certificate of occLipancy until such time that the

building officiaj determines that the preliminM commissioning report required by this

section has been coMpleted.
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ineluding sizes, an--' +-'-.e ter-minal air- and water- design flow rates-.

omef. The manual sha4

with ind-ustry aeeepted standards mid sha4l inelude, at a miniffl+lffl, he foll.-AA

.

.
# r-equifing maintenanee.

2. Opefation a-ad maintenanee manuals for- eaeh pieee of equip 6nt r-E

i i

,

ffiak4ena-flee' exeept equipment not fumished as pw
maintenanee aetions shall be elear-ly identifie4-.

3. Names and addresses of at least one ser-viee ageney.

4. HNIAG eontr-ols systeffi maifttenan em mation, ineludiftg wifing

Eliagr-ams, sehematies, and eentfol seqwnee Desifed of field detefmiV

se! points shall be pefmanendy r-eeor-ded on eo-n qj,,7~dr-a-w-ings at eont-fol deviees, o-r,
Y'

-F -.gAal eORIFEA SySleflftS, in pfe

"11-- -syste is in.t, blied to opefate ineluding suggested

set peiftts-.

1416.3.1 General!. GonstFuetion doeuments sboll r-equir-e that all 14NIAG systems be

balaneed in aeeer-danee with gener-ally-aece
1

-.-.-ar-ds. Air- and watef flo

2--,-
-

rate s shal 1 be fn eastff ed and adi uste to del ii'e.v

-
-
f
l Ow rate s v4tliin 10 0,4,a a f do s i ga rate s

Pow distr-ibul

Nwitten balanee repoft be pfovided to wA%en

minimize thfetthng losses then, for, ystem power- of gfeater- than I hp, fan speed

shall be Austed-4o-
---+ A

'gfl pA44dj*jj2jfjS

1. PUMPS Wit-b 441-44 ME)tOFS 0

1416.4.1 Simple.-Systems: For siW!e systems, as defined in Seetion 1421, and fe

wwehouses and §eFfiiheated spaees, 14V-AC; eont+ol systems shall be tested to eftsuf
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tested to effiiffe they opeFate in aee--r--,' with approved plans and speeifieatioiis. A eomplete

f-epoA of test pr-oeedures and r-esults sha4I be pr-epafed and filed with

1416.4.2 Other SystemE All othef 14VAG eontfol systems, and other- au oflna-tfi.--""~

,

eontfolled systeffis fef whieh energy eonsumptioa, per-fofmanee, or- mode of opq tion are-"7-"
regulated by this e-

A sha4l b e tested to enstff e that eopAxol devioes, equirnflRetW -P-1 p '14tpm q

r-equir-ements.. Plans and speeifieations shall require tests ma

and seeeifieations shall ide-F

RREI FeSURFVaS OeSef-MeEl

1. Equip metA and sys4ems to be tested, ineludi*he e)AetA of satiipling tests,

elimatie eondi4ions.

I- -eg2. Defeffed tests whic annot --o -med at the time of r-epoft preparation due tof

eoffee-ted at the time of i"epo.A. pr-epaFation and the anlieipated date of eofr-eetion,

Goaditioiis undef which the test sha4l be

1. Defieieneies fb~d duA4 testing fequir-ed by this seet4on whieh hm,e not been

4i

ai4ieipated date eaeh defeffed test.

1416.4.2.3 Aeeeptqheel Buildings or- portions thereof-, by this eode to eomply wi

this section, shall ijbt be issued a final eei4ifieate of

-----ial d~tefmiaes that the preliminary eommissionifig-

seetion has been 6omplet.A-~)e4.))

Section 29. Effective December 31, 2001, Section 1421.1 of the Energy Code is

amended as follows:
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1421.1 System Sizing Limits: Installed space heating equipment output shall not exceed

((3-0))L6 Btu/h per square foot of gross conditioned floor area and installed space cooling

equipment output shall not exceed ((3-0))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

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 Ene

amended as follows:

161423 Economizers- Economizers meeting the requirements of Se ion 1413 shall be

installed on single package unitary fan-cooling units having (aj,
A-

ply eapaeivy of gar-eatF

than 1900efm or-))a total cooling capacity greater than((
,

Qg~)20,00OBtu/h. including

those serving computer server rooms, electronic equipment- -'-'dj- equiPment, telel2h0ne

switchge
.

The total capacity of all units without econom(Zers Ci.e. these units with a total

cooling cgpacily of 20,000 Btu/h and LessIshall not exc9ed 240,000 Btu/h per building, or

10% of its aggregate cooling (economizer) capacity, w"hichever is greater. That portion of

the equipment serving Group R occupancy is not in0ded in determining the total capacity

of all units without economizers in a building.

Section 31. Effective December 31, 2 Section 1431.2 of the Energy Code is

amended as follows:

1431.2 System Sizing Limits: Heating ~id cooling design loads for the purpose of sizing

systems shall be determined in accordag~e with one of the procedures described in Chapter

((24))29 of Standard RS-27 listed in Q apter 17 or an equivalent computation procedure.

For interior temperatures, 70'F shallfie used for heating and 75'F for coolin
, 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 nogreater than ((45"0 ))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 cqpacity of 300 tons and above,

eguipment shall have multiple unloadings or no one unit shall have a c4pacity 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. (((Reserved.)))

4k
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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 maximu n,, sizin c~ i:'Fii -it of 150% is allowed for fan systems which

a. have botli a caracity of 5,000 qftr nX greater and which have a minimuna outside air'suppi

Qf 70`~o or,_,rcatcr the total air ci-ciilanon, an

b. have a heat recovM system compJ3 kag with Section 1436 without usin an,Y"of the

exceptions.

Section 32. Effective December 31, 2001, Section 1432.2 ofthe Energy Code is

amended as follows:

1432.2 Systems Temperature Reset Controls

1432.2.1 Air Systems for Multiple Zones: Systems sypplying
heated or cooled air to

multiple zones shall include controls which automatically reset supply air temperatures by

representative building loads or by outside air tem erature. Temperature shall be reset by at

least 25% of the design supply-air-to-room-air erature difference.t7p
EXCEPTION: Where specified humidil~"

vels are required to satisfy process needs,

such as computer rooms or museums.

1432.2.2 Hydronic Systems: Systems a design capacity of ((600,000))300,000 Btu/h

or greater supplying heated or mechani6ally refrigerated water ((

systenis-))shall include controls whigh' automatically reset supply water temperatures by

representative building loads (inclu1. ding return water temperature) or by outside air

tem-perature. Temperature shall b9"reset by at least 25% of the design supply-to-return water
~

t - ~+ A; 4T_ 1~

1

Ul %,

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

energy.

2. Steam boilers.

3. Systems that pro)~ide heating with 100T or lower sLipply temperature (e.g. water source heat

PUMP loops).

To limit the beat loss from the heat rejection device (cooling tower), for hydronic

heat p j
-

i
-

ips-connected to a common heat pump water loop with central devices for heat

rejectioa (e.g., coolili tower),

a. If a closed-circuit tower (fluid cooler) is used, either an automatic valve shall be

installed to bypass all b-ut 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 bvpas s ~i j I heat pump water flow around the tower.

c. If an open-circuit tower is used in copjunction with a separate heat exchanger to

isolate the tower from the heat puMp loop, then heat loss shall be controlled b

shutting down the circulation pump on the cooling tower loop.
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ps connected to a common heat p"For hydronic heat ppm m water loop with central

devices for heat rejection (e.g., cooling tower) and having a total 12ump system Powe
exceeding 10 hp, each hydronic heat pump shall have

a. a two-position two-wqy (but not three-wU) valve, o

b. a variable head pressure two-wgy (water regulating) control valve or pump.
For the VpMoses of this section, pump system power is the sum of the nominal powe
demand (i.e. nameplate horsepower at nominal motor efficiency) of motors of all pumps th

are rcq~red to operate, at design conditions to sgpl2ly fluid from the heating or co "fin
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 143 8.

Section 33. Effective December 3
) 1, 200 1, Section 143 3 of the Energy Code is

amended as follows:

1433 Economizers: Economizers meeting the requirement

"
s
," of Section 1413 shall be

installed on the following systems, including those servinglboMputer server rooms,

electronic equipment, radio equipment, elephone switch.gear:

a. Single package unitary fan-cooling units installed outdoors or in a mechanical room
pdLacent to outdoors with a total cooling ca-paci1y greater than 20,000 Btu/h_

((S))0ther ingle package unitary fan-coolujig units with a supply capacity of greater

than 1,900 cfin or a total cooling capacity reater than 54,000 Btu/h.

b. Other individual fan-cooling units withAa-sw

or--))a total cooling capacity greater than (~84,400))65,000 Btu/h.

The total capacity of all units witho Ut' economizers (i.e. these units coMplyi~ng with

or b above) shall not exceed 240,000 Btu* per building, or 10% of its aggregate cooling

(economizer) capacity, whichever is gre4t'er. That portion of the equipment serving Group R

occupancy is not included in deterrnini
i

the total capacity of all units without economizers

in a building.

1
/1

1
1
/

P9

EXCEPTIONS:
I

. Systems with air or evaporafively cooled condensers and that either one of the following can be

demonstrated to the
satisf4&amp;ion

of the enforcing agency:

a. Special outside air fiftratior. and treatment, for the reduction and treatment of unusual

outdoor contaminants, makes an air economizer infeasible.

b. The use of outdooy'air cooling affects the operation of other systems (such as humidification,

dehumidification#nd supermarket refrigeration systems) so as to increase the overall

building energy Oonsumption.

2. Systems for which
a,i

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

3. ((A watef eeonoffiI4: ef

fib-is eatcu]-ation, A factefs ineluding selaF and intemal load shall be the same as these used-foi

peak load ealculatiofts, exeept fof the outside air tempefatu )
A water economizer system,

which is cUable of cooling sqpply air without the operation of mechanical refrigeratio

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 cqpable to be controlled,to provide the

follo3yin&amp;
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32
33

34

35

a. Design economizer cooling cqpacity: The calculated system cooling load served by all

terminal equipment,~N, U~out airside economizer at 45'F db/40'F wb, with solar and internal --

loads the saine as tbo~e calculated for peak cooling load except for outside air temperattife.

b. Desivn ecotio~,,jizer tlLijd siq?ply teLnperature: The design fluid si1pply teLnperature &amp;-fivered

to the coils when in economizer operation at 450F db/40'F wb.

c. Equipiieii-,\hidi beat to outdoors shall be sized to provide design eco, izer

cooling capwiy xij d.-,ign ecoiioti-dzer fluid sgpply tMeKature at an -ubic4t t

of40'F,A,b. Ho%vc!v,-r. air cooled-heat reiection equipment shall be sized tO povide design

economizcr cooi~i-.~'5~ capacaval"d. esign economizer fluid sppp'y at an ambient

temperattireo"_35~Fdb. Tlils allowance for air-cooled equipmem is ~jrplicable onlvto

existiiiq to a maximum of 20 tons per buildillg%

d. Terrn;wal coolim-, coiis ~Iiall 1)~~ sized for desi~zn economizer coolioL,, capacity at the design

economizcr flUid su"))!~ ie~nrct-atijre. However, hydronic heat biioil)s with terminal cooling

coils shall be 45~
(I

of design economizer capficity at design economizer fluid

soply temperature.

e

Section 34. Effective December 3 1, 200 1, SectioWf 43 6 of the Energy Code is

amended as follows:

1436 Heat Recovery

1436.1 Fan Systems: Fan systems which hav, dboth a capacity of 5,000 cfin or greater and

which have a minimum outside air supply oP60% or greater of the total air circulation shall

have a heat recovery system with at least 506/co recovery effectiveness. Fifty percent heat

recovery effectiveness shall mean an inc ase in the outside air supply temperature at design

heating conditions of one half the diff5tence between the outdoor design air temperature and

657. Provision shall be made to byd~ss or control the heat recovery system to permit air

economizer operation as required bfSection 1433. Heat recovery energy may be provided

from any site-recovered or site-so! ar source.

EXCEPTIONS:
1. Laboratory systems ~quipped

with both variable air volume supply and variable air volume or

two-speed exhaustfime hoods, provided that an instruction label is placed on the face of the

hood that matchesfExhibit 14-1.

INSTRUCTIONS TO OPERATOR
_/

......

nXIBUR 14-1

To be in coiiipliance with the Seattle Energy Code, this fame hood is designed to

operafe as variable air volume (VAV) by adjusting the sash or controller.

Maintain sash in the minimumposition during use and

36
37

38

39
40
41

42

43

44

45

46

47

close totally when the fume hood is not in use.

2. Systery's serving spaces heated to less than 60'F.

3. Syste M~s which can be shown to use as much energy with the addition of heat recovery equipment

as w"out it.

4. Systhms exhausting toxic, flammable, paint exhaust or corrosive fames 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'

-
,a

\

new Section 1436.3 to read as follows:

1436.3 Heat Recovery for Service Water Heating: Condenser heat recoveTy'~systems shall

be installed for heating or preheating of service hot water provided all of t 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 capacity of service water heating equipment exceeds 1,000,000 Btu/h.

The required heat recovery system shall have the capacit provide the smaller of-

a. 60% of the peak heat rejection load at design co., itions, or

b. preheat of the peak service hot water draw to OF.

EXCEPTIONS:
1. Facilities that employ condenser heat recovery

I

for space heating with a heat recovery design

exceeding 30% of ffic peak water-cooled coj(denser load at design conditions.

2. Facilities that provide 60% of their
servic7'w'ater heating from site solar or site recovered energy

or from other sources.

Section 37. Effective December~, `1, 2001, Section 1437 of the Energy Code is

amended as follows:

1437 Electric Motor Efflciency:,/besign A &amp; B squirrel-cage, T-frame induction

permanently wired polyphase motors of I hp or more having synchronous speeds of 3,600,

1,800 and 1,200 rpm shall have, a nominal fall-load motor efficiency no less than the

corresponding values for
ener_9~. Y efficient motors provided in Table 14-4.

EXCEPTIONS:
I

. -speed motor.I Motors used in
sysleems designed to use more 'than one speed of a multi

I ((

-.))(Reservedj

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
i

been approved.

Fan motors less than A hp in series terminal units shall

a. be electronically-commutafed motors_,_or

b. have a minimummotor 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.
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

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 heat Dump loops

subject to the reqpjLeinenI',-; of Section 1432.2.2, there shall be

((4-.))a. variable speed drives or

((2-.))h. other controls and devices that will result in fan and pumpfilotor demand of no

more than 30% of design wattage at 50% of design air volu fie for fans when static

pressure set point equals 1/3 the total design static pressure, and 50% of design water

the tin-le thl'-,
-

Code was adopted, very few/technologies

flow for pumps, based o-a manufacturer's certified test dA/ta.

ild be shown to niect the criteria in option 2.

Variable inlet vanes, thi-ottlijig valves (dampers), scrolldampers, or bypass circuits shall not

be allowed.

Static pressure sensors used to control variable air volume fans shall be placed in

position such that the controller set point is no greater than 1/3 the total design fan static

pressure.

For systems with direct digital confrot/of individual zone boxes reporting to th

central control panel, there shall be sta, it-, 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 widje open.

Section 39. Effective December 31, 2001, Section 1440 of the Energy Code is

amended as follows:

1440 Service Water Heatin I': Service water heating equipment shall comply with the

gpplicable efficiencies in Tables 14-IA thrqpgh-I 4-IM.

Eff'ective january 1 2004, CODIIJIMlial clothos washers installed in Seattle shall have

a minimurn mk--.)dI E, ed enew, Y factor ( MFIF
1)

o 1' 1. 2 6. The MEF definition and test procedure

set ford'i at 10 C.F.R. Part 430 (Ener,_,~ Consenv-ation Program For Consumer Products), as

amended, is incorporated into this section by reference. Commercial clothes washers are

defined as all clotlies washers

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

b. not covg~Ld~f cral residential clothes washer efficiency standards; an

c. having a cgpacily of 20 lbs. or less.

Section 40. Effective December 31, 2001, 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 pLIM pool heaters shall have a

minimumCOP 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

gpplicable efficiencies in Tables 14- 1 A through 14- 1 M.

new Table 14- 1 A to read as follows:

Section 41. Effective December 3 1, 200 1, the Energy Code is amended ~y adding a

Table 14-IA

Electrically Operated Unitary Air Conditioners and Condo6sing Units -

Minimum Efficiency Requirements
/
/

Equipment Type Siz Sub-Category or Minimum Test Procedure

Rating Condition Efficiency

Air Conditioners, I &lt; 65,000 Btulh Split systerr~/ 10.0 SEER ARI 210/240

Air Cooled Single Pac., ge 9.7 SEER

~!65,000 Btu/h and Split Sys 'm and 10.3 EER'

&lt; 135,000 Btu/h Singl ackage

~435,000 Btu/h and Spli System and1 9.7 EERc ARI 340/360

&lt; 240,000 Btu/h -!~ le Package2
240,000 Btwb and Split System and 9.5 EER'

&lt;760,000 Bw/h Single Package 9.7 IPLV'

~!760,000 Btu/h Split System and 9.2 EERc

'
Single Package 9A IPLV

Air Conditioners, Water and &lt; 65,000
Bt~l Split System and 12.1 EER ARI 210/240

Evaporatively Cooled
Single Package

65,000 h and Split System and 11.5 EER'

&lt; 135,P60 Btu/h Single Package

135, 60 Btu/h and Split System and 11.0 EER' ARI 30/360

~~;4,1000 Btulh Single Package

240,000 Btu/h Split System and 11.0 EER'

Single Package 10.3 IPLVI

Condensing Units, ~~135,00013 10.1 EER ARI 365 i

Air Cooled 11.2 IPLV

;ing Units 35,000 Btu/h 13.1 EER

oratively Cool/d 13.1 IPLV

Reserved.
b IPLVs are only applica e to equipment with capacity modulation.
'

Deduct 0.2 from the re uired EERs and IPLVs for units with a heating section other than electric resistance heat, No
deduction for equipmen with no heat.

12

13

14

t5

16

17

18

19

20

Section 42. Effective December 31, 2001, the Energy Code is amended by adding a

new Table 14-1 B t o' read as follows:

Table 14-113

Electrically Operated Unitary and Applied Heat Pumps -
Minimum Efficiency Requirements

Size Category

I

Sub-Category or Rating

Condition

Minimum

Eff
I

Test Procedure

Air Cooled, (Cooling Mode) &lt; 65,000 Btwb
I

Split System 10.0 SEER
I

AR, 221100//224400
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2

3

4

5

6

7

8

Single Package 9.7 SEER

~!65,000 Btulh and Split System and 10. 1 EER'

&lt; 135,000 Btu/h Single Package

13 5,000 Btu/h and Sp~it System.and 9.3 EER' ARI 340/ 3

&lt;240,000 BWAi Single Package ;
,

~!240,000 Btu/h Split System and 9.0 EERc

I Single Package 9.2 IPLV'

Water-Source &lt; 17,000 BtLYh
86'F Entering Water 11.2 EER /al/ISO-13256-1

(Cooling Mode)

/
/
,

17,000 Btu/h and 860F Entering Water 12.0 ER ARIJISO-13256-1

&lt;65,000 Btwh 7
~!65,000 Btu/h and 860F Entering Water EER

71
ARVISO 13256-1

&lt; 135,000 Btu/h
I

1 /
Groundwater-Source &lt; 13 5,000 Bta/h 59"F Entering Waterer

16.2 EER ARI/ISO-13256-1

(Cooling Mode)

Ground Source &lt; 135,000 Btu/h 77'F Enteri ter
I ~. 4TEER ARI/ISO-13256-1

(Cooling Mode) ±
Air Cooled &lt; 65,000 Btu/hd

split sysstern 6.8 HSPF ARI 210/240

(Heating Mode) (Cooling Capacity)
Smgl~&amp;ackage

6.6 HSPF

~!65,000 Btu/h and 47 '/43
0

F wb7~'
3.2 COP

&lt; 135,000 But/h ourud Ar

(Cooling Capaccity) / 7 OF db/150F wb
2.2 COP

Outdoor Air

13 5-000 Btu/h OF wb470F db/43 3.1 COP ARI 340/360

(Cooling Capacity) Outdoor Air

170F db/I 5 OF wb
2.0 COP

Outdoor Air

Water-Source &lt; 135,000 B#h 68'F Entering Water
4.2 COP ARI/ISO-13256-1

(Heating Mode) (Cooling C acity)

Groundwater-Source

tO
Bt~h

&lt; 13 5 50OF Entering Water 3.6 COP ARI/ISO-13256-

(Heating Mode) 1 C(Coolin Capacity)

Ground Soul- &lt; 1

14,
000 Btulh 32-F Entering Water 3.1 COP ARI/ISO-13256-1

Reserved.

IPLVs and Part load rating conditioi,)~' are only applicable to equipment with capacity modulation.

Deduct 0.2 from the required E_'Ms,'and TLVs for units with a heating section other than electric resistance heat. No
deduction for equipment with no heAt.

Section 43. Effectike December 31, 2001, the Energy Code is amended by adding a

new Table 14- 1 C to read~
'7

as follows:

Table 14-IC

Water ChillingPackages, Minimum Efficiency Requirements

Equipment Type Size Category Sub-Categ( imurn TestProcedur

Rating Con
~iency

Air Cooled, With Condenser, All Capacities
1

!

2.80 COP ARI 11111110

Electrically Operated 3.05 IPLV

ir ooled, All Capacities 3.10 COP

Without Condenser, 3.45 IPLV

Electrically Operated

Water Cooled, Electrically Operated &lt; 40 tons 4.20 COP ARI 550/590

5.05 IPLV
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40 tons and

&lt; 150 Tons

4.45 COP

5.25 IPLV

~!150 Tons and

&lt; 300 Tons

5.55 COP'

5.90 IPLV

~~300 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 1.094OP ARI 560

Indirect-Fired 1.95 IPLV

Absorption Double Effect All Capacities 14.00
COP

Direct-Fired 1.00 IPLV
'

Reserved.
b The chiller equipment requirements do not apply for chillers used in low temp4ture applications where the design

2

3

4

5

6

7

8

9

10

I I

leaving fluid temperature is less than or equal to 40'F.

' COP requirements do not apply to other than
centrifugal equipment.

Section 44. Effective December 31, 2001,Aae Energy Code is amended by adding a

new Table 14- 1 D to read as follows:

T4de 14-ID

Packaged Terminal Air Conditionerd Packaged Terminal Heat Pumps, Room Air

Conditioners, and Room Air Coi)(ditioner Heat Pumps, Electrically Operated,

Millimum,tfriciency Requirements

iment Type

I

S gory (Input)i /ate S b-Category or Rating Minimum

I

Test Procedure

7 Condition Efficiency

PTAC ( ooling Mode)

,

All Capacities 95OF db Outdoor Air
12.5 - (0.213 x ARI 310/380

New Construction Cap/100,O)'EER

PTAC (Cooling Mode) Replaceme All Capacities 95OF db Outdoor Air
10.9 - (0.213 x

I Cap/1000~ EER

PTHP (Cooling Mode)
_" Capacities 95OF db Outdoor Air

12.3 - (0.213 x
INew Construction Cap/1000~ EER

PTHP (Cooling Mtl All Capacities 95OF db Outdoor Air
10.8 - (0.213 x

Replacer ts Cap/100#EER

PTHP (Heating Oode) All Capacities 3.2 - (0.026 x

New onstrtvtion Cap/I OOO)b COP

PTHP (Heati
i

Mode)9 All Capacities 2.9 - (0.026 x

-ts,Replace711 Cap/1000)"COP

Room Ai
V.nditioners,

If &lt; 6,000 Btu/h 9.7 EER ANSI/AHAM
__d Swith L., e ides ~:6;000 Btulh and 9.7 EER RAC-1

&lt;.8,000 BtuAi

8,000 Bw/h and 9.8 EER

&lt; 14,000 BW/h

14,000 Btu/h and 9.7 EER

&lt; 20,000 Btu/h

~~20,000 Btu/h 8.5 EER

Room Air Conditioners, &lt; 8,000 Btu/h 9.0 EER

without Louvered Sides
-8,000 Btulh and 8.5 EER

&lt; 20,000 Btu/h

~!20,000 BtLvb 8.5 EER

Room AirConditioner Heat Pumps &lt; 20,000 B 9.0 EER
with Louvered Sides

20,000 Btulh 8.5 EER

36



John Hogan

C:\W1ND0WS\DESKT0P\2001 Seattle Energy Code ordinance, V Ldoc
8/2/01

V41

Room Air Conditioner Heat Pumps &lt; 14,000 Btuh 8.5 EER
without Louvered Sides

2! 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

a

b

Cap means the rated cooling capacity of the product in Btu/h. If the unit's capacity is less than 7000)&amp;u/h, use 7000

Btu/h in the calculation. If the units capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the
calc:ulation.

'

Replacement units must be factory labeled as follows: "MANUFACTURED FOR REPLACEM~NT APPLICATIONS
ONLY; NOT TO BE INSTALLED IN NEW CONSTRUCTION PROJECTS." Replacement effigiencies apply only to

units with existing sleeves less than 16-iin. high and less than 42-in. wide.

1

2

3

4

5

6

7

8

Section 45. Effective December 31, 2001, the Energy Code is amended by adding a

new Table 14- 1 E to read as follows:

Table 14-IE

Warm Air Furnaces and Combination Warm Air)4rnaces/Air-Conditioning Units,

Warm Air Duct Furnaces and Unit Heaters, Wnimum Efficiency Requirements

Reserved.
/
/

EquipmeatType Size Category Sub-Category Rating Minimum Efficiency
Test Procedure

(Input) Condi n

Warm Air Furnace, &lt; 225,000 Btwb 78% AFUE DOEIOCFR
Gas-Fired (66 kW) / or Part 430 or

/ 80% Eth~.I' ANSI Z21.47

~~225,000 BftA Ma~immn Capacity' 80% E..b..i..' ANSI Z21.47

(66 kW)

Warm Air Furnace, &lt; 225,0W Bu;Ai 78% AFUE DOEIOCFR
Oil-Fired (66 kW) or Part 430 or

8 0% Eh_w' UL 727

2!225,000 Btu/h Maximum Capacity' 8 1 % Eth_19 UL 727

(66 kWy,

Warm Air All
Cap~c`.

ities Maximum Capacit3p 80%

Duct Furnaces, ANSI Z83.9

Gas-Fired

Warm Air
A1114apacities Maximum Capacity" 80% E_b_uo.'

Unit Heaters, ANSI Z83.8

Gas-Fired

Warm Air ,"All Capacities Maximum Capacity" 80% E.,.b.~U_' UL 731

Unit Heaters,

Oil-Fired

Reserved.

Minimum and maximum ratings as provided for and allowed by the unif s controls.

Combination units noveovered by NAECA (3-phase power or cooling capacity greater than or equal to 65,000 Btu/h

19 kW]) may comply with either
rating.

E, = Thermal
efficiency. See test procedure for detailed discussion.

'E~ =Combustion efficiency (100% less flue
losses).

See test procedure for detailed discussion.
f Ec= Combustion efficiency. Units must also include an 1113, 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 drav!i 11-om the conditioned space.
I

E,
= Thermal

efficiency. Units must also include an 1113, havejacket 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.
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Section 46. Effective December 31, 2001, the Energy Code is amended by,,jddding a
Inew I able 14- 1 r to read as follows:

Table 14-IF

Boilers, Gas- and Oil-Fired, Minimum Efficiency Requirqtnents

Size Cate Sub-Category or Rating Minimum Test Procedure

Equipment Typef fl Condition
EfficiencY

Boilers, Gas-Fired

&
lt
; 300,000 Btu/h Hot Water 80% E DOE 10 CFR

Part 430

Steam 75 6 AFUE

~300,000 Btu/h and!~ Maximum Capacity, % E,h0-1

2,500,000 Btu/h
H.I. Htg Boiler Std

2,500,000 BtuV Hot Water f' 90% E_,.,j..

2,500,0~,~o 1, 80% E~~.bugion

Boilers, Oil-Fired &lt; 3GO,000 BaVh 80% AFUE DOEl0CFR
Part 430

~300,000 Btu/h and!~ Maximum
Ca7p,cityb

78% Eth~al

2,500,000 Btu/h
H.I. Htg Boiler Std

2,500,000 Btu/ff Hot WAter 83% E
-busLion

SV;am 83%

Oil-Fired (Residual) ~:300,000 Bftdh and Maxi m Capac 78% Eth_1

!~2,500,000 Btu/h H.I. Htg Boiler Std

* 2,500,;,),_(~ BtLeh, Hot Water 93% E_b~,tj..

* 2,500,000 Btu/h' Steam 83% E_btj~~

a
Reserved.

b Minimum and maximum
ratings as provided for illowed by the unit's controls.il

E~ =Combustion efficiency (100% less flue losse See reference document for detailed information.~

d

E,= Thermal
efficiency. See reference docume~ for detailed information.

'
Alternate test procedures used at the manufac er's option are ASME PTC4.1 for units over 5,000,000 Btu/h input, ort ,ANSI Z21A3 for units greater than or eQ Lial to 300,000 Btu/h and less than or equal to 2,500,000 Btu/h

input.

f
These requirements apply to boilers wit~., t input of 8,000,000 Btu/h or less that are not packaged boilers, and to all

packaged boilers. Minimum efficiency requ P ements for boilers cover all
capacities of packaged boilers.

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Section 47. Effective P~cember 31, 2001, the Energy Code is amended by adding a

new Table 14- 1 G to read as f6llows:

Table 14-IG Reserved

Section 48. Effective December 31, 2001, the Energy Code is amended by adding a

new Table 14- 1 H to read as follows:
I

Table 14-111 Reserved

Section 49. Effective December 31, 2001, the Energy Code is amended by adding a

new Table 14-11 to read as follows:

Table 14-11 Reserved
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Section 50. Effective December 3 1, 200 1, the Energy Code is amendedby adding a

new Table 14- 1 J to read as follows:

Table 14-IJ Reserved

Section 51. Effective December 31, 200 1, the Energy Code

1
1
s
' amended by adding a

new Table 14- 1 K to read as follows:

Table 14-IK

IPLV/NPLV for Water Cooled
Chiller7`

&lt; 150 Tons

Water Cooled Chillers &lt; 150 Ton%
IPLV~td = 5.25

'Condenser Flow Rate

2 gpni/ton" 2.5 gpm/ton gpm/ton 5 gpm/ton 6 gpm/ton

Leaving

Chilled Water

Temperature

(*F)

Entering

Condenser

Water

Temperature

LIFT'

(-F)

Required IPLV/NPLV

46 75 29 5.84 6. 6.30 6.61 6.84 TOO

45 75 30 5.75
fl.00

6.19 6.47 6.83

44 75 31 5.67 5.91 6.08 6.34 6.53 6.67

43 75 32 5.59 5.82 5.99 6.23 6.39 6.52

42 75 33 5,51 5.74 5.90 6.12 6.27 6.39

41 75 ~4 5.43 5.66 5.81 6.02 6.16 6.26

46 80 34 5.43 5.66 5.81 6.02 6.16 626

40 75 35 5.3 5/1 5.58 5.73 5.93 6.06 6.15

45 80 35 5.
~Y~ 5.58 5.73 5.93 6.06 6.15

44 80 36 JT. 2 6 5.50 5.65 5.84 5.96 6.06

43 80 37 5. 16 5 A2 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 5.24 5.41 5.60 5.71 5.78

46 85 39 4.95 5.24 5.41 5.60 5.71 5.78

40 80 40 4.83 5,14 5.32 5.52 5.63 5.70

45 95 40 4.83 5.14 5.32 5.52 5.63 530

44 85 41 4.69 5.04 5.25' 5.43 5.55 5.62

43 85 41 4.55 4.93 5.13 5.35 5.47 5.54

42 8 4.38 4.80 5.03 5.26 5.38 5.46

41 85 ::44 4,21 4.67 4.91 5.17 53D 5.38

40 85 45 4.01 4.52 4.79 5~06 5.20 5.29

Condenser DT' 14.04 11.23 9.36 7.02 5.62

LIFT = Entering Condenser Water Temperature - Leaving Chilled Water Temperature
b

Condenser DT =
Leaving Condenser Water Temperature (F)

- Entering Condenser Water Temperature (F)

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

K~dj
= 6.1507 - 0.30244(X) + 0.0062692(X)' - 0.000045595(X)'

where X = Condenser DT + LIFT

COPwj =
K~d,

* COP,,d

lid

Retrofit applications only,

n9I
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Section 52. Effective December 31, 2001, the Energy Code is amended by adding a

new Table 14- 1 L to read as follows:

Table 14-1L

IPLV/NPLV for Water Cooled Chillers

150 Tons, &lt; 300 Tons

Water Cooled Chillers 150 Tons, &lt; 300 Tons

IpLvaa
- 5.90

Condenser Flow Ra~V
Z

2 gpm/ton
d

2.5 gpm/ton 3 gpm/ton
1

4 gpt~/ton 5 gpm/ton 6 gpm/ton

Leaving

Chilled Water

Temperature

Entering

Condenser

Water

Temperature

(IF)

LIFT

('F)

Required ll?~V/NPLV

46 75 29 6.58 6.87
7,ly'

7.46 7.71 7.90

45 75 30 6.49 6.76 6,078 7.30 7.53 7.70

44 75 31 6.40 6.66 /b.86 7.15 7.36 7.52

43 75 32 6.31 6.56 6.75 7.02 T21 7.35

42 75 33 6.22 6.47 V 6.65 6.90 7.07 7.20

41 75 34 1 6.13 6.38 6.55 6.79 6.95 7.06

46 80 34 6.13 6.38

--

6.55 6.79 6.95 7.06

40 75 35 6.03 ~~.2 6.46 6.68 6.83 6.94

45 80 35 6.03 9 6.46 6.68 6.83 6.94

44 80 36 1 5.93 20 6.37 6.58 6.72 6.82

43 80
1

37 5M 6.11 6.28 6.49 6.62 6.72

42 80 38 5.71 6.01 6.19 6.40 6.53 6.62

41 80 39 5.58 5.91 6.10 6.31 6.44 6.52

46 85 39 5.58 5.91 6.10 6.31 6.44 6.52

40 80 40 5.44 5.80 6.00 6.22 6.35 6.43

45 85 40 '544 5.80 6.00 6.22 6.35 6.43

44 85 41 5.2~ 5.69 5.90, 6.13 6.26 6.34

43 85 42 5.J3 5.55 5.79 6.03 6.16 6.25

42 85 43 4.94 5.41 5.67 5.93 6.07 6.16

41 85 44 ~4.74 5.26 5.54 5.82 5.97 6~07

40 85 45 4.52 5.09
1

5,40 5.71 5.87 5.97

Condenser DT b
I F 14.04 11.23 9.36 7.02 5.62 4.69

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 gpirdton and 41 F LIFT which is IPLV.

K~,j
= 6.1507 - 0.30244(X) + 0.0062692(X)' - 0.000045595(X)'

where X = Condenser DT + LIFT

COP~dj
=

Kadi
*' OPld

ld
Retrofit ~pplications only.

Section 53. Effective December 31, 2001, the Energy Code is amended by adding a

new Table 14- 1 M to read as follows:

Table 14-IM
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IPLV/NPLV for Water Cooled Chillers 300 Tons

5

6

7

8

9

10

11

12

13

14

15

Water Cooled Chillers 300 Tons

IPLV,w = 6.40

Condenser Flow Rate

2 gpm/tond 2.5 gpm/ton 3 gpm/ton 4 ~Prn/ton. 5 gpm/ton A 6 gpm/ton

Leaving Entering LIFT2

Chilled Water Condenser
('F)

Temperature Water Required IPLV/NPLV

('F) Temperature

(*F)

46 75 29 7.15 7.47 7.72 8.10 8.37 8.58

45 75 30 7.05 7.35 7.58 7.93 8.18 8.36

44 75 31 6.95 7.23 7.45 7.77 8.00 8.16

43 75 32 6.85 7.13 7.33 7.§~ 7.83 7.98

42 75 33 6.75 7.03 7.22 7.49 7.68 7.82

41 75 34 6.65 6,93 7.12 7.3 7 7.55 7.67

46 80 34 6~65 6~93 7.12
J

7.37 7.55 7.67

40 75 35 6.55 6.83
1

-7-0171 7.26 7.42 7.54

45 80 35 6.55 6.83 7.01 / 7.26 7.42 7.54

44 80 36 6.44 6.73 6.921 7.15 7.30 7.41

43 80 37 6.32 6.63 6, 8d 7.05 7.19 7.30

42 80 38 6.20 6.53 2 6.95 7.09 7.19

41 80 39 6.G6 K42
i

X6 62 6.85 6.99 7.08

46 85 39 6.06 6.42 71- 6i 6.85 6.99 7.08

40 80 40 5.91 6.30 7 6.52 6.76 6.89 6.98

45 85 40 5.91 6. 6.52 6,76 6.89 6.98

44 85 41 5,75 6.17 6.40' 6.66 6.79 6.89

43 85 42 5.57 6.03 6.28 6.55 6.70 6.79

42 85 43 5.37 3.84; 6.16 6.44 6.59 6.69

41 85 44 5,15 511 6.01 6.33 6.49 6.59

40 85 45
1

4.91 53 5.86 6.20 6.37
1

6.49

Condenser DT' 7.02 5~62

LIFT = Enterin~, Coodet;scr Water Temperature - Leaving Chilled Water Temperature
b

Condenser DT Lej~ ing Condenser Water Ternp, i ~~iure (F)
- E~iering Condenser Water Temperature (F)

All values shown are NPLV except at conditionsof 3 gpm/ton
a~d 41 F LIFT which is IPLV.

K~,jj
= 6.1507 - 0.30244(X) + 0.01062692(X)2 _

0.000045595(3~)'i
where X = Condenser DT + LIFT

COP~dj
=

Kdi
*

COP~ld

Ild Retrofit applications only.

Section 54. Effective December 1, 200 1, Table 14-1 of the Energy Code is repealed.

Section 55. Effective December
:

~~31, 2001, Table 14-2 of the Energy Code is repealed.

Section 56. Effective December 31, 2001, Table 14-3 of the Energy Code is repealed.

Section 57. Effective December 31, 2001, Table 14-4 of the Energy Code is amended

as follows:

41
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TABLE 14-4

Energy Efficient Electric Motors

Minimum Nominal Full-Load Efficiency

Open Closed Motors

synchrono us 300
Speed (RPM)

1,800 1,200 3,600 1,800 1,200

J-'fl C I el 1C NT
7771 "i'enC7" Efficiencv Efficicnc,y E411c"el"Ov

_80.6 78. 5 8 82.5

1.5 8 5,
55 8 6 5 86. 86.5 87.5

2.o AS 86.5 86,5 86,5 88.5

3.0 8 6_. 5 89.5 5 It 89.5 89.5
I

5.0 89,5 89~5 8T15 '9' 4~.5 89.5

7.5 9. 5 .7 910 91.7 1 91.7

91 ~7 9 1
.

7 91.7 91.7

15.0 T 91'i 91.. 92.4 92.4
--------

10.0-1 914 0 9-2-4 9) 9~'( 9142.4 t _3

0.01

3. 6

C
.15;J

U7,~
- T "-)F

-c)4.I

9 9-, A

9".6 -i.6-9 (-)

-------- -
t

c) 4F -
(
)
-_J)-,

__

F 9'.6 94~ 1- 471 94m5 94.1

6 ().0 91MI

E4:5:

__ F_'~55-61

-
'9

-

_1_)0

95 -94.5

1) 5_' 0

F_~65, ~_~5.6- 95,4 9~m4

115.0
-

F 2~4 95.4 5
m

4

95.4 _9~~S _..4 r 9'~"89 95.9
z:_

9 5. 8- 9j. 96.2 F__9 5, 8'

44 82-5. "A 8-5-.5

-2-.0

3_.0 M, 0

5-A gs4
-- - -- ------------

974 4&amp;.4

j94-2 494 8#4 &amp;94

907-2 90-.2 94-.0

941 qP-';- 9" 904

-1--

- --- ------

'94-

44-.0 -g4=

-4 4121.4

~L4_44

1 45

_94-A
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

231

24

25

26

27

28

29

30

31

32

33

34

35

36

37

-94.4 9-~-6 93-.-0

444 93-6 94-4 -9-44

f 0 43-6 94-.-5, 444 94=5

....... ..

4 -3o 6 - -
2N)0-0 F 9L5;01

Section 58. Effective December 31, 2001, the title of Chapter 15-/of the Energy Code

is amended as follows:

CHAPTER 15 LIGHTING,,((AND)) MOTORS, AN&amp;TRANSFORMERS

Section 59. Effective December 31, 2001, Section
~~01

of the Energy Code is

amended as follows:

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

comply with the requirements of this chapter.

1

Section 60. Effective December 31, 200J, Section 15 10 of the Energy Code is

amended as follows:

Section 1510 General Requirements:
~ighting

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 153 1, or

Exterior Section 1532.
f/

c. Systems Analysis. See S~ction 1141.4.

The compliance path s~lected for interior and exterior lighting need not be the same.

However, interior and exterior lighting cannot be traded.

Transfortners shall &amp;omply with Section 1540.

Figure 15A

Lightin%((-and)) Motor, and Transformer Compliance Options

Prescrip ive ighting Power Systems
Section

Li ting Allowance AnalysisNumber
I Subject

tion Option Option

10 General Requirements X X X
1511 Vicctric Motors
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3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

1 Fxempt Lighting

13 ki,_~Iitin15
ILI ~'_' X

X
X

1520 Wi-escrijAive Lighting Option X
1521 P-escriptive N:Lerior Light.*iig Requirements

i

X
1522 Presci-ij--ti-ve

Exterior Lightino Requirernents 5,1-)Sec. 1,

Altowa1 530 11
i~_Aitjii- Powvi -tic~_- 0~,_-Itioin

1531 11iterior Power Alioww-.Ce

X
X

32 jExtei wci A-jor Li kowance X
540 X f X

RS-29 ~Svs-cins AiiaNsis X

Section 61. Effective December 31, 20Q I, Section 1512 of th~t Energy Code is

amended as follows:

1512 Exempt Lighting: The use of these exeMptions is at ihq~asplicant's option.

1512.1 Exempt Spaces: The following rooms, spaces and-keas, are exempt from the

lighting power requirements in Sections 1520 and 1530 b~r(shall comply with all other

requirements of this chapter.

1. ( Areas in whieh medicaall-ff-de.-A-al tasks Effe med. )Reserved.

2. High risk security areas or any area identified/~6y building officials as requiring

additional lighting.

I Spaces designed for primary use by the vi~u'ally impaired((z ) or hard of hearing (lip-

reading)(( of by senior- eitizeas)).

4. ( Food pfepara ion afeas,))Reserved.

5. Outdoor manufacturing, greenhouses ~nd processing areas.

6. Electrical/mechan I cal equipment ro*s.
7. Outdoor athletic fac 1~lities. /

1

8. ((Inspeaian and r-estor-ati-aft -aller-ies and museums. )Reserved.

9. The sanctuary portion of a houswo"f,worship, defined as the space or room where the

worship service takes place C assrooms, meeting rooms, offices and multipurpose

facility are not exempt.rooms that are part oJ

;r
r~

_

1512.2 Exempt Lighting Eq~ipnxlent:
The following lighting equipment and tasks are

exempt from the lighting requirer~ents of Section 1520 and need not be included when

calculating the installed lighting~ower under Section 1530 but shall comply with all other

requirements of this chapter. A~l other lighting in areas that are not exempted by Section

1512.2, where exempt tasks

requirements of this chapter.

equipment are used, shall comply with all of the

I
. Special lighting need~ for research.

2. Emergency lighting ~hat is automatically OFF during normal building operation.

3. Lighting integral to ~igns((, and peizfnanerAly ballasted lighfiiig fixttifes for- walkways

and pathways ). 11

4. Lighting that is parl'
of machines, equipment or furniture.

5. Lighting that is usod solely for indoor plant growth during the hours of 10:00 p.m. to

6:00a.m. Howev~r, such, ighting shall not be exempt unless it is in addition to
7-
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3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

25

26

27

28

29

30

31

32

3 3

34

35

36
37

38

39

40

41

42

43

44

45

46

general area ligbting, is located in a separate fixture, and is controlled by an

independent egitrol device.

Lighting for theatrical productions, television broadcasting (including sports

facilities), ((au4ie-,4.s-,+a1- Hesentations))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 set)ara e fixture,

and is controlled by an kidepeiident cojitrol device.

7. Lighting in galleries, nyaseurns and in main building entry lobbies for (Ort-Dexhibits,

inspection, and restoratioii(("nen retail displays, partable p! g ifi'_JJA4_'m I W, fba-ures an

show ease4ighfing)). However, such lighting shall not be exemLt unless it is in

addition to ~4eneral area I i 911 Li
11,!Z, is located in a separate fixture" and is controlled b

an independent control device.

Exterior lighting for public monuments.

9. Lighting specifically dosigued for use only during medicil or dental procedures and

lighting integral to medical equin,

ment. However, suchlighting shall not be exempt

uni.essitisinaciditii,-)]-,.,Lo(3cl, I'tmLll ~'_ea holiti , designVa specifically for medical

lighting, and is controlled bv an independent control/device.

10. Liifitim Inte'-Yrall to or specifically for food ~vqrmi and food preparation

qimiena. llowe\,er, such lightin,,.~ shall not be QX'emr)t unless it is in addition to

gen e ral area I ightin ~Z,
i s 1 oc ated in a separate fix and is controlled by an

Lndgjendent control dev'Ice.

.11. Audio-vi-s-paland video-conferencing lightingLin rooms with permanently installed

aud'o
/

g equipm1 -visual equiptiient or video-confereneig, ent which has multi-level or

dimming controls.
el

Section 62. Effective December 31, 20Q14 Section 1513.1 of the Energy Code is

amended as follows:

1513.1 Local Control and Accessibility: ,r-acn space, enclosed by walls or ceiling-height

partitions, shall be provided with lighting ~6ntrols located within that space. The lighting

controls, whether one or more, shall be ca,pable of turning off all lights within the space.

The controls shall be readily accessible, ~t the point of entry/exit, to personnel occupying or

using the space.

EXCEPTIONS: The following #ghting 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 mqy be centra I
ized M" a remote location.

3. Controls requiring trained w1puators.

4. Controls for safety hazards a#d security.

Section 63. Effective Decer,fiber 31, 2001, Section 1513.3 of the Energy Code is

amended as follows:

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 ((individua4 eefAfols, or dayli&amp; or- oeeupant sensiftg-))
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a. automatic controls((-~)) which control the lights independent of general area lighting.,

and

19

20

21

22

b. i. multi-level switching and with daylight-sensing automatic controls, whi~h are

cqpable of reducing the light level automatically and turning the lighCoff, o,s

ii. dimming ballasts and with dqylight-sensing automatic controls, which are

cqpable of dimming the lights continuously and turning the lightso

Contiguous daylight zones adjacent to vertical glazing are allowed
to" be controlled

by a single controlling device provided that they do not include zones fae-j.ng more than two

adjacent cardinal orientations (i.e. north, east, south, west). Daylight zo~es 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 ar
'

q'~ lighting.

2. HID lamps with automatic controls that are cqpable of reducinj the light level by at least 50% in

lieu of continuous dimming controls.

3. HID I=s 150 watts or less are exempt from the dimming r6quirements.

skylight above

jav!ic
I

ght-rf -irn,7,

I

H = Floor to

ceiling height

Daylight area
beneath convention

skylight

Daylighted

area Mcludes
floori" of atrium

a n

d
.
,
,
,

,

the top

flo4r next to

the atrium

Exhibit 1513.3a
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area cut
Daylighted Area

by full helgti-

Daylighted

parfition

"I

D,#Rghted
i j ~&amp; extends

""
ft (610 mm) or to

inearest wall.

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Exhibit 1513.3V

Section 64. Effective December 31, 2001, $~ction 1513.5 of the Energy Code is

amen e as ows:

1513.5 Automatic Shut-off Controls, Exteror: Exterior lighting., including signs, ((not

ofintended f
I

houf eontiftuotw'lt

shall be cgpable of being automatically swit~hed off during dalight hours by either a

conflnination of timer and photo~:ell, or a tillier with astronomic control. Automatic time

swilches shall also have program back-up le'apabilities, which prevent the loss of program
and time settings for at least 10 hours, if P'0wer is interrupted.

EXCEPTION: Neon lighting in sibs.

Section 65. Effective Decembpr" 31, 2001, Section 1513.6 of the Energy Code is

amended as follows:

1513.6 Automatic Shut-Off Controls, Interior: ((0ffiee--b))Ruildings greater than 5,000

fi~ and all school classrooms shall be equipped with separate automatic controls to shut off

the lighting during unoccupied b0UTs. Within these buildings, all office areas less than 300

ft2 enclosed by walls or ceiling-aci,,ght partitions, and all meeting and conference rooms, an

all school classrooms, shall be ca, uipped with occLipancy sensors that comply with Section

1513,6.1. For other spaces, ((,A)) automatic controls maybe an occupancy sensor, time
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2

5. Areas in which medical or dental tasks are performed are exqmpted from the o6mancy s9nsor

requirement.

4. Hospitals and laboratory spaces.

3. Switching for industrial or manufacturing process facilities as may be required fov1production.

manner requiring manual operation of the lighting.

2. Emergency lighting systems.

switch or other device capable of automatically shutting off lighting 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 illup4ated in a

1513.6.1 Occupancy Sensors: Occupancy sensors shall be capable of aptomatically

turning off all the lights in an area, no more than 30 minutes after the aro'a has been vacated.
4

Light fixtures controlled by occLapancy sensors shall have a wall-moua~'ed, manual switch

cgpable of turning off lights when the space is oc!~iMied.

1513.6.2 Automatic Time Switches: Automatic time switches sh~ll have a minimum7

day clock and be capable of being set for 7 different day types pq'
I

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. is readily accessible;

b. is located so that a person using the device can ~W'e the lights or the areas controlled

c. is manually operated;
I

by the switch, or so that the area being illumin,atied is annunciated;

d. allows the lighting to remain on for no more.fthan 2 hours when an over-ride is

initiated; and

e. controls an area not exceeding 5,000 ft2 or 5% of the building footprint for footprints

over 100,000 ft2, whichever is greater.

Section 66. Effective December 3
1,!~00 1, Section 1521 of the Energy Code is

amended as follows:

il
l,

1521 Prescriptive Interior Lighting Requirements: Spaces for which the Unit Lighting

Power Allowance in Table 15-1 is 0.8(yw/f~ 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 criteriw'

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

b. ((nen lensed, fluor-eseent fi.~~es))luminaires have a reflector or louver assembly to

direct the light (bare lamp4trip or industrial fixtures do not comply with this

section);

c. fitted with type T-1, T-2,,,74, T-5, ((T--6-,))T-8 or compact fluorescent lamps from 5

to ((-50))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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3

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 to a total of 5% of installed lighting fixtures

((r,

3. Exit lights are not included in the count of fixtures provided that they do nqlexceed 5 Watts per

compliant fixtures.

))may 3Xse any type of

2. Clear safety lenses are allowed in food prep and serving areas and patient care 9deas in otherwise

ballasted laini) and dc) not require dimming controls.

fixture and are light emitting diode (LED) type or T- I fluorescent type on#. (See the Uniform

Fire Code for face illumination footcandle requirements and other requiroments.)

4. LED lights other than exit li~j)ts addressed by exception 3.

5. Metal halide lighting which c"m lies with all three of the following ria:

i. lu inaires or la=s which have a reflector or louver assembly direct the light;

ii. fixtures are fitted with ceramic metal halide laMps not excee42 150 watts; and

iii. electronic ballasts,

Section 67. Effective December 31, 2001, Section 1530 of the Energy Code is

amended as follows:

shall be:

1530 Lighting Power Allowance Option. The installed~ighting wattage shall not exceed

the lighting power allowance. Lighting wattage inclu&amp;ylamp and ballast wattage. Wattage
for fluorescent lamps and ballasts shall be tested per j~~Sl

Standard C82.2-1984.

The wattage used for any unballasted fixture s~all be the maximum UL listed

wattage for that fixture regardless of the lamp install~d. The wattage used for track lighting

a. for line voltage track, ((50))LO watts per li4eal foot of track or actual luminaire
'

wattage, whichever is greater.

b. for low voltage track remote tg6isformer ) (less than 30 volts), ((25-watbs

er- lineal foot of t a

.

-))th VA ti4 f th t f hi h i tp F e ra o e rans ormer((, w e evef s grea er-)).

No credit towards compliance with the/lighting power allowances shall be given for

the use of any controls, automatic or otherwi$1e.

Exit lights that are 5 watts or less per
I

fixture shall not be included in the lighting

power allowance calculations. Other exit 1~hts shall be included in the lighting power

Section 68. Effective December 2001, Section 1532 of the Energy Code is

amended as follows:

allowance calculations.

i

1532 Exterior Lighting Power Allov~ance: The exterior lighting power allowance shall be

((the sum of the ealoulat-ed all.-AAA-,A-n.p-,P.4-))calculated separatel for (1) covere parking, and

(2) outdoor parking, outdoor areas ao building exteriors. The lighting in these two areas

shall not be traded. The lighting allo~vance for covered parking, open parking and outdoor

areas shall be 0.20 W/112. The lightil'19 allowance for building exteriors shall be calculated

either by multiplying the building fq9ade area by 0.25 Wffl~ or multiplying the building

perimeter in feet by 7.5 watts per lineal foot.

EXCEPTIONS: I
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1. Group U occupancy accessory to Group R-3 occupancy.

2. For covered parking, 0.30 W/ft2 maybe 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

catego1y.

Section 69. Effective December 31, 2001, the Energy Code is amended by,Adding a

new Section 1540 to read as follows:

1540 Transformers: Internal building transformers that are single-phase p~id three-phase

dry-type and liquid-filled distribution transformers with a primary voltao~ of 34.5 kV and
. Ibelow and a secondary voltage of 600 Volts and below shall have a mjAimum efficiency that
I

complies with NEMA TP-1-1996.

Section 70. Effective December 31, 2001, Table 15-1 offhe Energy Code is amended

as follows: "/

Table 15-1 Unit Lighting Power Allowance (LPA)

use' LPA2 (W/ft2)

Painting, welding, carpentry, machine shops 230

Barber shops, beauty shops 2.00

113,4Hotel banquet/conference/exhibition ha 2.00

Laboratories (see also office and other ppZopriate categories) ((2-.40))1.80

Aircraft repair hangars 1.50

Cafeterias, fast food establishments5 1.50

[Factories, workshops, handling areav 1.50

Gas stations, auto repair shops6 1.50

lnstitutions 1.50

Libraries5 1.50

Nursing homes and hotel/mot guest rooms 1.50

Retaillo, retail banking 1.50

Wholesale stores (pallet racW shelving) 1.50

Mall concourses Y 1.40

School buildings (GroupPE occupancy only, school

classrooms, day care. ce2lers

((4-.35))L.20

Laundries I ((4-.~)) .20

Medical office, cliniCs'!2 1.20

Office buildings, office/administrative areas in facilities of

other use types (incl4ding but not limited to schools, hospitals,

institutions, museum
s, banks, churches)""'"

((4-.W))LOO

Police and fire stat!ons' )0
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Atria (atriums) 1.00

Assembly spaces9, auditoriums, gymnasia9, theaters 1.00

Group R- I common areas 1.00

Process plants 1.00

Restaurants/bars5 1.00

Locker and/or shower facilities 0.80

Warehouses", storage areas 0.50

Aircraft storage hangars 0.40

Parking garages See Secti

1532

Plans Submitted for Common Areas OnIY7

Main floor building lobbies' (except mall concourses) I XO
Common areas, corridors, toilet facilities and washrooms,

elevator lobbies

80

Footnotes for Table 15-1

I
.

In cases in which a general use and a specific use are listed, the specific use Ahall apply. In cases in which

a use is not mentioned specifically, the Unit Power Allowance shall be det~mined by the building official.

This determination shall be based upon the most comparable use specifleo
f

in the table. See Section 1512

for exempt areas. /

2. The watts per square foot may be increased, by 2% per foot of ceiling eight above 20 feet, unless

specifically directed otherwise by subsequent footnotes.

3. The watts per square foot of room may be increased by 2% per
fooo~of

ceiling height above 12 feet.

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

assembly.

5. The watts per square foot of room may be increased by 2%
pe~'fbot

of ceiling height above 9 feet.

6. Includes pump area under canopy. /

/

P__ __1_ - _,i_;
7. ((In cases in which a lighting plan is submitted I- --OR Of a flOOF, a Uhk LightiHg POWeP

be used for- usa-b-le, oaffic-e-floor --e hR, 13';F"d for- the common

areas, which may include elev Area a rooms. Common areas, as heFein defined do

not Incluele maH-GOR6OUFses-.))

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

Power Allowance of 1.2 W/ft' mqy be used.

8. For the fire engine room, the Unit Lighting Power A~lowance is 1.00 W/ft'.

9. For indoor sport tournament courts with adjacent spk-ctator seating, the Unit Lighting Power Allowance for

the court area is 2.60 W/ft'.

10. Display window illumination installed within 2 f4et of the window provided that the displgy window is

separated from the retail space by walls or at lea* three-quarter-height partitions (transparent or opaque).

and lighting for free-standing display where the4ighting moves with the display((, and building showcas-o

)) are exempt.

An additional 1.5 W/ft2 of merchandise displa~ luminaires are exempt provided that they comply with all

three of the following:

a. located on ceiling-mounted track or direatly on or recessed into the ceiling itself (not on the wall),

b. adjustable in both the horizontal and ved'ical axes (vertical axis only is acceptable for fluorescent and

other fixtures with two points of track
aft achment).
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

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.

11. Provided that a floor plan, indicating rack location and height, is submitted, the square footage fo

I

warehouse may be defined, for computing the interior Unit Lighting Power Allowance, as the flogr area

not covered by racks plus the vertical face area (access side only) of the racks. The height allovLce

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 overnighl(patient care,

do provide medical, dental, or psychological examination and treatment. These spaces inqfude, but are not

limited to, laboratories and treatment centers.

Section 71. Effective December 31, 2001, Reference Standard 29 ',,&lt;RS-29) of the 2000

Washington State Energy Code is amended by adding a new Section 3A5 to read as

follows:
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2

3

4

5

6

7

8

9

10

I I

12

13

14

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

ventilation.

Section 72. 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,
o

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.

Section 73. 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

15

16

17

18

19

20

21

22

23

24

25

26

27

28

1.04.020.

Passed by the City Council the day of
7

2001, and signed by

me in open session in authentication of its passage thi~/ day of

2001.

President q-fthe City Council

Approved by me this day of 52001.

Paul $chell, Mayor

Filed by me this day of 20

Qity Clerk

(SEAL)
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STATE OF WASHINGTON - KING COUNTY
--ss.

136739 No. ORDINANCE IN FULL

City of Seattle,Clerk's Office

Affidavit of Publication

The undersigned, on oath states that he is an authorized representative of The Daily Journal of

Commerce, a daily newspaper, which newspaper is a legal newspaper of general circulation and it is now
and has been for more than six months prior to the date of publication hereinafter referred to, published in

the English language continuously as a daily newspaper in Seattle, King County, Washington, and it is now
and during all of said time was printed in an office maintained at the aforesaid place of publication of this

newspaper. The Daily Journal of Commerce was on the 12'h day of June, 1941, approved as a legal

newspaper by the Superior Court of King County.

The notice in the exact fonn annexed, was published in regular issues of The Daily

Journal of Commerce, which was regularly distributed to its subscribers during the below stated period.

The annexed notice, a

CT: 120525 ORD. IN FULL

was published on

10/05101

Notary public for the Stat/of Washington,

residing in Seattle

Affidavit of Publication
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MAROARET PmGMER
PresiJent oftlif! cjt.Y C."';m6l.
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)F~led bym, this 2eth d.5v

~

"
1'3 a-.:.

Aq Mewk
Ftlbljcatie~- ordered by JUDITH 1-1, PIPPIN, Ci-,y (-,.erk.
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