
AN ORDINANCE relating to energy efficiency and energy conservation- ainending Section

22.700.010 of the Seattle Municipal Code (ISMC") to adopt by reference tile 2001

Washington State Energy Code ~NVAC 51-11) and to repeal the 2000 Washington State

Energy Code and amendments thereto; amending 2001 NVashington State Energy Code

Sections 1132.2, 1132.3,- 1133, 1144, .1150, 1161.1 1162.1 1301. 1310.2, 1311.6, 1312.2,

1322, 1323, 1323.3, 1331, 1333, 1402, 1411.1, 1411.2. 1411.4. 1412.2, 1412.4, 1412.6,

1413.3, 1414.1, 1414.2, 1416, 1421, 1423, 1432.2, 1435, 1436, 1437, 1438, 1440, 1452,

1501, 1510, 1512, 1512.1, 1512.2, 1513.1, 1513.3. 1513.5, 15,13.6., 1,521, 1530 and 1532

and Tables 10-5A, 10-511, 10-6, 13-1, 14-IC and 15-1 and the title to Chapter 15; ad ding

to the 2001 Washington State Energy Code new Sections 1144.1, 1144.2, 1144.3. 1144.4~

1144.5, 1144.6, 1144.7, 1411.5, 1412.8, 1413.5, 1421.1, 1431.2, 1436.1 1436.3. 1438.1 and

1540 and new Tables 14-1H, 14-11, 14-1J, 14-1K, 14-11, and 14-IN-1; amending Sections

3.4 and 3.4.4 and Table 3-3 of Reference Standard 29 of the Energy Code.. and adding

new Section 3.6.5 to Reference Standard 29 of the Energy Code.
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ORDINANCE

ANT ORDINANCE relating to energy efficiency and energy conservation: amending Section

22.700. 010 of the Seattle Municipal Code (" SMC ") to adopt by reference the 2001

Washington State Energy Code (WAC 5 1 -11) and to repeal the 2000 Washington
State Energy Code and amendments thereto; amending 2001 Washington State

Energy Code Sections 1132.2, 1132.3, 1133, 1144, 1150, 1161, 1162, 1301, 1310.2,

1311.6, 1312.2, 1322, 1323, 1323.3, 1331, 1333, 1402, 1411.1, 1411.2, 1411.4,

1412.2, 1412.4, 1412.6, 1413.3, 1414.1, 1414.2, 1416, 1421, 1423, 1432.2, 1435,

1436, 1437, 1438, 1440, 1452, 1501, 1510, 1512, 1512.1, 1512.2, 1513.1, 1513.3,

1513.5, 1513.6, 1521, 1530 and 1532 and Tables 10-5A, 10-513, 10-6, 13-1, 14-IC
and 15-1 and the title to Chapter 15; adding to the 2001 Washington State Energy
Code new Sections 1144.1, 1144.2, 1144.3, 1144.4, 1144.5, 1144.6, 1144.7, 1411.5,

1412.8, 1413.5, 1421.1, 1431.2, 1436.2, 143 6.3, 143 8.1 and 1540 and new Tables

14- 1 H, 14-11, 14- 1 J, 14- 1 K, 14- 1 L and 14- 1 M; amending Sections 3.4 and 3.4.4 and
Table 3-3 of Reference Standard 29 of the Energy Code; and adding new Section

3.6.5 to Reference Standard 29 of the Energy Code.

BE IT ORDAINED BY THE CITY OF SEATTLE AS FOLLOWS:

Section 1. Effective July 1, 2002, Section 22.700.010, SMC, as last amended by
Ordinance 120525 is further amended as follows:

22-700-010 Adoption of the ((20W)) 2001 Washington State Energy Code and local

amendments.

The ((20W)) 2001 Washington State Energy Code (WAC 5 1 -11), ((and the

mepAs ther-ete "ad-opt-VA-by Ordinanee 120378 ineer-poFating the Seattle Ame
and ameRdment AXT

-he 2-OWIT as.11115-1. State Bttildii+g Code Couneil to t

i file TanUafy 4, 2001e I - (WSR 01 03 010), Dwhich is filed

with the City Clerk in C.F. ((3046-5-5) 3 0 5 tO ~1 , ((a-nd ftifther- amendmepAs made ift

Or-dinaiiee 1 -1015 215 ) and the amendments thereto adoDted by Ordinane e /,~ V"

that.incon2orate the Seattle Amendments, are hereby adopted and by this reference made a

part of this subtitle and shall constitute the official Energy Code of the City. The

((49W))2000 Washington State Energy Code, and amendments thereto, are hereby repealed.

Section 2. Effective July 1, 2002, Table 10-5A of the Energy Code is amended as

follows:

TABLE10-5A
DEFAULT U-FACTORS FOR OVERALL ASSEMBLY METAL STUD WALLS,

EFFECTIVE R-VALUES FOR METAL FRAMING AND CAVITY ONLY,
AND DEFAULT METAL BUILDING U-FACTORS

GroLip R OccLipangy.

Overall Assembly U-Factors for Metal Stud Walls

I
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1
11

2

3

4

5
11

NI'l e t a 1

R-\"'iluc of

Colitilluous

Cavitv hl~tflatio--

Franulig Foan-i Board

Insulatloti

R-1 1 R- R-15 R -
I R-25

16" o.c. R-O_(none) U-0. 14 U-0. 13 U-0. 12 U-0. 10 U-0.097 U-0.091

R-1 U-0. 12 U-0. 12 U-0. 11 U-0.094 -U-0.089 U4083
R-2 U-0. 11 U-0.010 U-0.099 U-0.086 U-0.081 U-0.077

R-3 U-0.10 U-0.095 U-0.090 U-0.079 U-0.075 U-0.071

R-4 U-0.091 U-0.087 U-0.082 U-0.073 U-0.070 U-0.067

R-5 U-0.083 U-0.080 U-0.076 U-0.068 U-0.065 U-0,062

R-6 U-0.077 U-0.074 U-0.071 U-0.064 U-0.061 U-0.059

R-7 U-0,071 U-0.069 U-0.066 U-0.060 U-0.058 U-0.055

R-8 U-0.067 U-0.064 U-0.062 U-0.057 U-0.055 -T-00-53
R-9 U4062 U-0.060 U-0 058 U-0.054 U-0.052 U-0.050

R-10 U-O..059 U-0.057 U-0.055
,

U-0,051 U-0.049 U-0.048

24" ox R-0 ~none) u-u.i3

i

U-0. 12 U-0. 11 U-0.091 U-0.085 U-0.079

R-1
-'

U-0. I I U-0.10 U-0.098 U-0.084 U-0.078 U-0.073

k-2 U-0.10 U-0.091 U-0.089 U-0.077 U-0.073 U-0.068

R-3 U-0.092 U-0.083 U-0.082 U-0.072 U-0.068 U-0.064

R-4 U-0.084 U-0.077 U-0.076 U-0.067 U-0.063 U-0.060

R-5 U-0.078 U4071 U-0.070 U-0.063 U-0.060 U-0.057

R-6 U4072 U-0.067 UA066 U-0.059 U-0.056 U-0.054

R-7 U-0.067 U-0.063 U-0.062 U-0.056 U-0.053 U-0.051

R-8 U-0.063 U-0.059 U-0.058 U-0.0 U-0.051 U-0.048

R-9 U-0.059 U-0.056 U-0.055 U-0.050 U-0.048 U-0.046

R-10 U-0.056 U-0.053 U-0.052 U-0.048 U-0.046 U-0.044

Other than Gropp R OccUancy:
Overall Assenibly U-Factors for Metal Stud Walls

Metal

R-Value of

conti--itiolls

Cavitv hisulatioii
-------- ...

,

Foalli Board
R-0-1 R-13 - IR R-19 R )

i

insulation

l -

16" o.c. 9--O-Lno-n-el U-0352 U-0,132 U-0. 124 U-0. 118 U-0. 109 U-0, 106

R-1- U-0.260 U-0. 117 U-O.. I I I U-0. 106 U-0-099 U-0.096

i-2 U-0.207 U-0. 105 U-0-100 U-0-096 U-0-090 U--O.087

R-3 U-0. I'll i U-0.095 U-0.091 U-0.087 U-0.082 U-0.080

R-4 U-0~146. U-0.087 U-0.083 U-0.080 U-0.076 I TZ. 07-4
R-5 U - 0. 12.8 U-0.080 U-U77 U-0.074 U-0.071 U-0.069

R-6 U-0. 113 U-0.074 U-0.071 U-0.069 U-0.066 U-0.065

R-7 U-0. 102 U-0.069 U-0.066 U-0.065 U-0.062 U-0.061

R-8 U-0,092 U-0.064 -0.062 U-0.06 1 U-0.058 U-0.057

R-9 U-0084 U-0.060 U-0.059 U-0.057 U-0.055 U-0.054

10 U-0.078 U-0.057 U-0.055 U-0.054 U-0.052
1

11-0.051

24" ox &amp;--Ojnone~ U-0.339 U-0. 116 U-0. 108 U-0. 102 U-0.094 U-0.090

R-1 U-0.253 U-0. 104 U-0A98 U-0.092 U-0.08~ U-0.083

R-2 U-0.202 U-0.094 U-0.089 U-0.084 U-0.079 U4077

2
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R-3 U-0.168 U-0.086 U-0.082 U-0.078 U-0~073 U-0.071

R-4 U-0. 144 U-0,079
-

U-0.075 U-0.072 U-0.068 U-0.066

R-5 U-0. 126 U-0.073 U-0.070 U-0.067 U-0.064 U-0.062

R-6 U-0. 112 U-0.0168 U-0.066 U-0.063 U-0.060 U-0.059

R-7 U-0.100 U-0.064 U-0.062 U-0.059 U4057 U-0.055

R-8 U-0.091 U-0.060 U-0.058 U-0.056 U-0.054 U-0.052

R-9 U-0 084 U-0 057 U-0.055 U-0.053 U-0.051 U-0.050

10 U-0.077 U-0.0`~4 U-0.052 U-0.050 U-0.048 U-0.048

1

2

Effective R-Values; for Metal Framina and Cavitv OnI

clavitv I ns tj la tion

Nominal Actual Depth, Nominal Effective R-Vafue

Depth, Inches Inches RA'altic 16" 0.C'. 24" O.C.

Air CavitN, Any Any R-0.91 (air) 0.79 0.91

4 3-1/2 R-11 5.5 6.6

4 3-1/2 R-13 6.0 7.2

4 3-1/2 R-15 6.4 7.8

6 5-1/2 R-19 7.1 8.6

6 5-1/2 R-21 7.4 9.0

8 7-1/4 R-25 7.8 9.6

Insulation is
R-1 1 5.5 6.1

Roof
uncompressed

R-19 7.0 9.1

t 9.3 11.4

4

5

6 Default Metal Building U-Factors

R- 11 1 R-11 3 R-19 i R-21zll R- 110

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

Faced fiberglass blanket insulationr~)! 'led over and
------ -4 ---- ---

pcrpendicular to structural frame, Metal covering sheets 0.133 0.127 0.114 0.091 iia na
fastened to the frame, holding insulation in place.

Faced fiber glass batt insulation suspended between

structural frame. Metal covering sheets fastened directly 0.131 0.123 0.107 0.079 0.065 0.057
to frame.

Faced fiber glass blanket insulation rolled over and

perpendicular to structural frame. Rigid insulation 0.102 0.096 0.084 0.065 na na
blocks placed over insulation to align with structural

ftame.

Faced fiber glass batt insulation suspended between

structural frame. Rigid insulation blocks placed over 0.099 0.093 0.080
I

0.059 0.048 0.041
insulation to align with structural frame.

I

Section 3. Effective July 1, 2002, Table 10-5B of the Energy Code is amended as

follows:

TABLE 10-5BM
GroLip R OccLipancy:

Default U-Factors for Concrete and Masonry Walls

8" CONCRETE MASONRY

3
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3

4

5

6

WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores Solid

Empty Loose-fil l insulated Grout

Perlite
--i

Vermiculite

Exposed Block, Both Sides 0.40 0.23 0.24 0.43

R-5 Interior Insulation, Wood Furring 0.14 0.11 0.12 0,15

R-6 Interior Insulation, Wood Furring 0.14 0.11 0.11 0.14

R-10.5 Interior Insulation, Wood Furring 0.11 0.09 0.09 0.11

R-8 Interior hisulation, 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 hisulation 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-fil l 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 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, N-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
1

0.11 0.08 0.09 0.12

8" CLAY BRICK

WALL DESCRIPTION CORE TREATMENT-
FP artial 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

R-5 Interior Insulation, Wood Furring 0.15
11

0.13 0.13 0.16

R-6 Interior Insulation, Wood Furring 0.15 0.12 0.12 0.15

R-10.5 Interior Insulation, Wood Furring 0.12 0.10 0.10 0.12

R-8 Interior Insulation, Metal Clips 0.11 0.10 0.10 0.11:~'

4
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R-6 Exterior Insulation 0.1 0.11 0.11 0.13

R-10 Exterior Insulation
1

0.08 0.08 0.08 0.09

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

I

6" CONCRETE POURED OR PRECAST

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 Insulatioa,l~,,o NA NA NA 0.15

R-1 0.5 Interior T-istilation, Wood Furring NA NA NA 0.12

R-8 'merior Insulation, Metal Clips NA NA NA 0.12

R-6 Exterior Insulation NTA NA NA 0.13

R-10 Exterior Insulation NA NA NA 0.09

Notes for Default Table 10-5%L

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 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 procedures listed in Standard RS-27.

TABLE 10-513(2)

Other than GroLip R QccLipancy:

Default U-17actors for Concrete and Masonry Walls

Frarnin Rated R-Value of hisulation Assembly U-Factors Assembly U-Factors for Assembly U-17actors for

!Me and Alone for Concrete Block Walls: Concrete Block Walls:

Depth Solid Concrete Walls Solid Grouted Partially Grouted (Cores uninsulated

except whgma~m
No Frarnin U- 0.740 U- 0.580 U- 0.480

Un9youted Cores Filled N.A. N.A. U- 0.350

with Loose-Fill insulation

Continuous Wood Framing

0.75 in. R- 3.0 Q- 0.247 U- 0.226 U- 0.210

1.5 in. R- 6.0 U- 0.160 U- 0.151- U- 0.143

- in- R- 10.0 U- 0.'16 -5U III U- 0.107

3.5 in. R- 11.0- U- 0.094 U_ 0.091 U_ 0.088

in. R- T3 0 U_ 0.085 U- 0.083 U_ 0.080

15 in. R- 15.0 Q- 0.079 U- 0.077 U- 0.075.

5.5 in. R- 19 0 U- 0.060 U- 0.059 U_ 0.058

5.5 in. R- 21.0 U- 0.057 0.055 U_ 0.054

iContinuous Metal Framing at 24 in, on center horizontall
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0.75 in. R- 3.0 U- 0.364 U- 0.321 U- 0288
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

3,54.0 in. R- ILO U- 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- 0.147 U- 0.140

5.5-6.0 in. R- 19.0 U- 8 U- 0.113 U- 0.109

5.5-6.0 in. R- 21.0 U- OA13 U- 0.109 U- 0.105

I in. Metal Clips at 24 in. on center horizontally
,

and 16 in, vertically

1.0 in. R- 3.8 U- 0.210 U- 0.195 U- 0.182

1.0 in, R- 5.0 U- 0,184 U- 0.172 U- 0.162

1.0 in. R- 5.6 U- 0174 U- 0.163 U- 0.154

1.5 in. R- -~jj U- 0,160 U- 0.151 U- 0.143

1.5 in. R- 7.5 U- 0.139 U- 0.131 U- 0.125

1. 5 'n- R- 8.4 T- OA29 U- 0.123 U- OA18
2.0 in. R- 7.6 U- 0.129 U- 0.123 U- 0.118

R- 10.0 U- 0.110 U- 0.106 U- 0.102

2.0 in. R- 11.2 U- 0. 103 U- 0.099 U- 0.096

2.5 in. U- 0. 109 11-0104 U- 0.101

in. R- 12.5 U- EM U- 0.089 U- 0.086

2.5 in. R- 14~O U- 0.086 U- 0.083 tL 0.080

3.0 in. R- IA U- 0.094 U- 0.090 U- 0.088

3.0 in. R- 15.0 U- 0.078 U- 0.076 U- 0.074

3.0 in. R- 16.8 U- 0.073 U- 0.071 U- 0.069

3.5 in. R- 13.3 U- 0.082 U- 0.080
-

U- 0.077

3.5 in. R- 17.5 U- 0.069 U- 0,067 U- 0.065

3.5 R- 19.6 U- 0,064 U- 0.062 U- 0.061

4.0 in. R- 15.2 U- 0.073 U- 0.071 U- 0.070

4. 0 -n-. R- 20.0 U- 0.061 U- 0.060 U- 0.058

4.0 in, R- 22.4 U- 0.057 U- 0.056 U- 0.054

5--0 in. &amp;-

'~9.0 U- 0.0 6 U- 0.046 U- 0.045

Coiltinuous Insulatiop.Ur-i,,tqMMted

No hw~iing R- 3.u 230 U- 0.212 U- 0.197

R- 4.0 U- 0187 U- 0.175 U- 0.164

R- 5.0 1L- Q.157 U- 0.149 U- 0.141

N%jamip&amp; R- 6.0 U- 0.136 U- 0.129 U- 0.124

R- 7.0 U- Q20 U- 0.115 a.-I 10

R- 8.0 U- 0 107 U- 0.103 0 ()90

R- 9.0 li- ~~.097 U- 0.093 u - 0. o C)6-
R- 10.0 U- W"'88 U- 0.085

!L- 0.083

NjU"min R- 11.0 U- w~)gj U- 0.079 U- OQ76

R- 12.0 IT_ 1~ ~j7~ U- 0.073 U- W~ i

R- 13.0 U- I 'j U- 0.068 U- 0.066

R- 14.0 U- 0,065 U- 0.064 U- U62
R- 15.0 U- 0.0(jl U- 0.060 U- 0.059

NQ Framing R- 16.0 U- U- 0.056 U- 0.055

R- 17.0 U- U- 0.053 U- O~052

R- 18.0
!1- U- 0,051 U- 0.050

R- 19.0 U- 0,049 U- 0.048 U- 0.047

R- 20.0 U - 0. 7 U- 0.046 U- 0.045

Notes for Default Table 10-5B(2)

1. It is acepptable to use the U-factors in Table 10-5B(2) for all concrete and masoM
walls, provided that the grouting is equal to or less than that specified.

For ungrouted walls, use the partially-grouted column.

For metal studs and z-furring, use the continuous-metal-framing categgrL
For discontinuous metal clips I inch square or smaller, use the metal-clip category.

For insulation that is attached without any framing members (e.g. glued), use the

continuous-insulation-uninte=ted-by- framing category. Continuous insulation mqy be

installed on the interl or or exterior of masoM walls, or between stand-alone walls in

multi-14yer masonry walls, or on the interior or exterior of the concrete.

6
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2. For Table 10-5B(2), the U-factor includes R-0. 17 for exterior air fihn 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.
~

-s,,.tm board. U-factors rovided -for the following config!Lrations:

(a) Concrete wall: 8-in. 1 iormal..weight concrete w all \vIth a densitv of 145 lb/ft'.

.(b) Solid,,~,routed concre'~e block wall: 8-In. ineditim weiRht ASTM C90 concrete block

with a den-s-itv-of 1-15 lb/ft` and so 11; d grouted cores.

.(c) Partiafly.~,,routed concrete "block NNalt:_,S-in. Medium weight ASTM C90 concrete

b-lock with a depsity of 115 '91)/Tt

3

ha%~ing reinforcing steel evpu 32 in. vertically and

every 48 in.-horizontally, w th cores uouted in those areasonly. Other cores arc

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

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

assume contact n thermal bridging raming. Forjq~_d_ ) between the mass wall and other f

wal 1. assemblies with m Liltiple I a ~,c
-

rs ,Nhere the wood or metal framing laver does not

contact the concrete or masonry laKer_(i. e. ~yal is with an airspace between the stud wall

layer and the mass wall layer), it i s accgptable to use the Wropriate wood or metal

frame walt def-,wIt U-factors in Tables 10-5 or 10-5A. Note, it is acceptable to use this

approach whcre t1le insulation extends beyond the framing and is in contact with the

mass wall lUer (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. Except for wall assemblies qualif3dj~v for -note 3 if not taken from Table I 0-~~m~ass

wall U-factors shall be determined in accordance with ASHRAE/IESNA Standard 90.1-

2001, Appendix A, Section A3.1 and Tables A-5 to A-8, or Section A9.4. If not taken

from Tab] e 10-9, heat c apacitv for mass wal 1 s shall be taken from ASHRAE/IESNA
Standard 90.1-2001, ApDclldix A, Table A-6 or A-7.

Section 4. Effective July 1, 2002, Table 10-6 of the Energy Code is amended as follows:

TABLE 10-6

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

Vertical Glazin g (including frame)

U-Factor

Single

Pouble

V21nch Air, Fixed
'11-411Y21nch Air, Low-e Fixed

T'/21nch Ai I-0 Fixed

V21neb Argon, Low-e(o

1
0
~

,

Fixed

Any
Frame

1.45

0.90

0.75

0.60

0.55

Aluminum
w/ thermal

break

1.45

0.85

0.70

0.55

Vinyl/

Wood
Frame

1.45

0.75

0.60

0.50

0.50 1 Q.45

0,50
1

~L4 5
1

0.40

37
11

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

7
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Overhead Glazin : Sloged Glazing fincluding frame)

U-Factor

Alurnintim Viny
Any

w. 'thermal Wood
Frame

break Frame

Single 1.74 1.74 1.74

Double 1.08 1.02 0.90

V Tnc1i Ai~-.Fixed 0.90 0.84 0.72

V21nch Aff, Lo,,,--7-'7 Fixed 0.72 0.66 0.60
"I 1~

~

2 hich A'r Low-c" Fixe 0.66 0.60 0.54

Y2bch M~on. Fixed 9.60 0.54

This dPh.u.111able is applicable toslope -gj~iz-jnli -qnjy~ multiple-lite(Sloped glazing is a

i i
-

t
I ar t o a c art a' a Yeesi ii w0) that is mowited at a slope t,,reater th o J 5 dee

from the vertica-1 plane.) Other overhead glazing shall use the de-faults in Table 10-6E.

U Faetor-

Any Fr-ame VinyWA'ood
Frame

Sin&amp; 245 244
Doubl 4 4 4 00e - ,

404 0 9 5, -. -

+40 045

1 30 0 90- ,

11 Avv 04~*A 4-.2-5 G-W
5 fgefi .

Tfi 1e 4-Mp .

Opaque Doors

U-Factor

Uninsulated Metal 1.20

Insulated Metal (Including Fire Door

and Smoke Vent)

0.60

Wood -~.50

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

Where a low-emissivity emittance is listed (i.e.: 0.40, 0.20, 0. 10), that is the maximum allowed.

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

Where an operator type is listed (i.e.: ffixed), 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.

WoodNinyl frame includes reinforced vinyl and aluminum-clad wood.

Section 5. Effective July 1, 2002, Section 1132.2 of the Energy Code is amended as

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

replaced shall comply with Chapter 14 of this Code.

1132.2.1 Economizer Capability: Where the air-handling equipment Lnot including

individual water source li cat pumps) is being rol aced or where 60' ormoreofthelengtG

of the trunk dtictwork not inchidin'- dl'IffUser ninouts) on a floor or served by a system,

whichever is smaller, is being, moyed or rqplaced,

a. the svsteni.sball coninly witli the economizer reguirements in Section 1433, o

b. the systeni si-,all comply Nvifli a long-term plan that has been gpproved by DCLU and

that will br'tit~ fl-le niecl-iam'caf svst--m serving that floor into com Ii ce with thean

economizer requircii-ionts in Section 1433 through incremental changes. For projects

using this option. the plan shall be Lipdated 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 equipment is pot ~nstalled oqtdoor~, or in a mechanical room adjagent 14) outdoors.

2. The Code Official MarA=c-Li-Iten-tative dt~signs not in full coLnpliance with thds Code when

existing building or_omup-micy consrraj~its rml-'eC)m ppractical or where full coMphanceiL

would place an unreasomble econotuic hw-den on the project

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

source heat PLImps qi-e being, replaced, the individual heat pgmp being rgplaced shall have

valves co;l~-wilh--S-ectfon 1432.2.2 and

a. the individualheat punip bein,-, rc-placed shall be equipped with economizer coil and

overatffio co-nitrols. Wlien the total ca-Pacitv of all the heat pLuMs with economizer

coil conneowd to a particular sysieni cxcecds 50% of the installed cqpacity_Qf that

system, fl-mi the condenset- -%vatet- system and cooling tower for the entire syst

shall be cgpable of providing, an econoinizer that cowlies with See-I'lon 1433. (This

mU necessitate clianging die, cooling tower and logp piping size.~ or

b. the system shal I conTly ~N-JqLi long-tmmi-pian that has been approved by DCLU and

that will bt~iig flie mechanical system ser~,ingy that floor into cpmliance with the
..............

ecoiioiiiize~--Ipqui-Teiiiei-it-s in Section 14313 throti,gh incremental changes. For projects

using this option, theplan sliall be ppdated whenever the Energy Code is revised.

EXCEPTIONS:

1, S3~ ~tem.sflhat coMply with the air economizer requirements.

2. The Code Official mqy appro vcalfternati ve designs not in full coMpliance with this Code when

existing.buildiiig. or ~~.cctt coMpliance iLnPractical or where full e2whance
would place an unreason"Ible ecoiioniic burden on the Woject.

Section 6. Effective July 1, 2002, Section 1132.3 of the Energy Code is amended as

follows:

1132.3 Lighting and Motors: Where the use in a space changes from one use in Table 15-

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

or 1531.

QflLerAT-Dtenant improvements, alterations or repairs where 60% or more of the

fixtures in a ~pace enclosed by walls or ceiling-height partitions

15 1) w4hin a tenant sp--- Of ill all -PAire floor- (wWehever- is smiiller-) ))a new shall

9
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comply with Sections 1531 and 1532. (Where this threshold is triggered, the areas of the

affected spaces may be aggregated for code coMpliance calculations.)

Where less than 60% of the fixtures in a ~pace enclosed by walls or ceiling-height

partitions are new, the installed lighting wattage shall be maintained or reduced. Where
60% or more of the lighting fixtures in a suspended ceiling are new, and the existing

insulation is on the suspended ceiling, the roof/ceiling assembly shall be insulated according

to the provisions of Chapter 13, Section 1311.2.

Where new wiring is being installed to serve added fixtures and/or fixtures are being

relocated to a new circuit, controls shall comply with Sections 1513.1 through 1513.5. In

addition, office areas less than 300 ft2 enclosed by walls or ceiling-height partitions, and all

meeting and conference rooms, and all school classrooms, shall be equipped with occppanc
sensors that coMply with Section 1513.6. 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 also comply with the other requirements in Section 1513.6.

Where new walls or ceiling heightpartitions are added to an existing space and

create a new enclosed space, the lighting fixtures are not being changed, other. than being

relocated, the new enclosed space shall have controls that comply with Sections 1513.1

through 1513.2 and 1513.4 through 1513.6.

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

Section 7. Effective July 1, 2002, Section 1133 of the Energy Code is amended as

follows:

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

following requirements:

a. Any unconditioned space that is altered to become semi-heated, cooled, or fully

heated, or any semi-heated space that is altered to become cooled or fully heated

space shall be required to be brought into full compliance with this Code. For spaces

constructed prior to this Code, the installed heating ogtput cgpacity shall not exceed

16 Btu/h per square foot unless the building envelppe coMplies with the

requirements of Ch~!pter 13. Existing warehouses and repair sh9ps are considered

unconditioned ~pace unless they are indicated as conditioned space in DCLU records

or they were built after 1980 and they coMply with the building envelope

requirements for conditioned space in effect at the time of construction. (See the

Seattle Mechanical Code for requirements for combustion Mpliances.)

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

be required to comply with all of the provisions of Sections 1130 through 1132 of

this Code.

Section 8. Effective July 1, 2002, Section 1144 of the Energy Code is amended as

follows:

1144 Violations and Penalties ( At shall be a vielation of this Code for- any person, fifm,
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Section 9. Effective July 1, 2002, the Energy Code is amended by adding new Sections

1144.1, 1144.2, 1144.3, 1144.4, 1144.5, 1144.6, and 1144.7 to read as follows:

1144.1 Violations: It shall be a violation of this Code for any person, firm or corporation to

erect, construct, enlarge, repair, move, improve, remove, convert or demolish, equip,

occupy, inspect or maintain any building or structure in the City, contrary to or in violation

of any of the provisions of this Code.

It shall be a violation of this Code for any person, firm or corporation to knowingly

aid, abet, counsel, encourage, hire, commend, induce or otherwise procure another to violate

or fail to comply with this Code.

It shall be a violation of this Code to for any person, firm, or corporation to use any
material or to install any device, appliance or equipment which does not comply with the

applicable standards of this Code or which has not been approved by the building official.

1144.2 Notice of Violation: If after investigation the building official determines that
.

standards or requirements of this code have been violated, the building official may serve a

notice of violation upon the owner or other person responsible for the action or condition.

The notice of violation shall state the standards or requirements violated, shall state what

corrective action, if any, is necessary to comply with the standards or requirements, and

shall set a reasonable time for compliance. The notice shall be served upon the owner or

other responsible person by personal service, certified mail with return receipt requested or

registered mail with return receipt requested or registered mail addressed to the last known
address of such person. In addition, a copy o f the notice may be posted at a conspicuous

place on the property. The notice of violation shall be considered an order of the building

official. Nothing in this subsection shall be deemed to limit or preclude any action or

proceeding pursuant to Sections t02, 103 or 104 of the Seattle Building Code, and nothing

in this section shall be deemed to obligate or require the building official to issue a notice of

violation prior to the imposition of civil or criminal penalties in this section.

1144.3 Civil Penalties: Any person, firm or corporation failing to comply with the

provisions of this code shall be subject to a cumulative civil penalty in an amount not to

exceed $500 per day for each violation from the date the violation occurs or begins until

compliance is achieved. In cases where the building official has issued a notice of violation,

the violation will be deemed to begin, for purposes of determining the number of days of

violation, on the date compliance is required by notice of violation. In any civil action for a

penalty, the City has the burden of proving by a preponderance of the evidence that a

violation exists or existed; the issuance of the notice of violation or of an order following a

review by the Director is not itself evidence that a violation exists.

1144.4 Criminal Penalty: Anyone who violates or fails to comply with any order issued by
the building official pursuant to this code or who removes, mutilates, destroys or conceals a

notice issued or posted (i.e., affixed to the structure in a conspicuous place) by the building

official shall, upon conviction thereof, be punished by a fine of not more than $1,000 or by

imprisom-nent for not more than 360 days, or by both such fine and imprisom-nent. Each

day's violation or failure to comply shall constitute a separate offense.

Anyone violating or failing to comply with any of the provisions of this code and

who within the past five years has had a judgment against them for civil penalties arising

from a violation of the building code, shall upon conviction thereof, be fined in a sum not to
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exceed $500 or by imprisom-nent for not more than ISO days, or by both such fine and

imprisonment. Each day's violation or failure to comply shall constitute a separate offense.

1144.5 Additional Relief- The building official may seek legal or equitable relief to enjoin

any acts or practices and abate any condition which constitutes a violation of this code when
civil or criminal penalties are inadequate to effect compliance.

1144.6 Notices: It shall be unlawful for any person to remove, mutilate, destroy or conceal

any notice issued or posted by the building official pursuant to the provisions of this code, or

any notice issued or posted by the building official in response to a natural disaster or other

emergency.
The building official may record a copy of any order or notice with the Department

of Records and Elections of King County.

The building official may record with the Department of Records and Elections of

King County a notification that a permit has expired without a final inspection after

reasonable efforts have been made to provide a final inspection,

1144.7 Review by the Director

1144.7. 1. Any party affected by a notice of violation issued by the Director pursuant to

Section 1144.2 may obtain a review of the notice by requesting such review in writing

within fifteen days after service of the notice. When the last day of the period computed is a

Saturday, Sunday, federal or City holiday, the period shall run until 5:00 p.m. of the next

business day. The request shall be in writing, and upon receipt of the request, the Director

shall notify any persons served the notice of violation and the complainant, if any, of the

request for review, which shall be within twenty days after the request is received, unless

otherwise agreed by all persons served with the notice of violation. Before the deadline for

submission of information, any person significantly affected by or interested in the notice of

violation (including any persons served the notice of violation and the complainant) may
submit any additional information in the form of written material or oral comments to the

Director for consideration as part of the review.

1144.7.2. The review will be made by a representative of the Director who is familiar with

the case and the applicable ordinances. The Director's representative will review all

additional information received by the deadline for submission of information. The

reviewer may also request clarification of information received and a site visit. After review

of the additional information, the Director may:
1. Sustain the notice of violation; or

2. Withdraw the notice of violation; or

3. Continue the review to a date certain for receipt of additional information; or

4. Modify the notice of violation, which may include an extension of the compliance date.

1144.7.3. The Director shall issue an Order of the Director containing the decision within

seven days of the date of the completion of the review, and shall cause the same to be mailed

by regular first-class mail to the person or persons named in the notice of violation, mailed

to the complainant, if possible, and filed with the Department of Records and Elections of

King County.

Section 10. Effective July 1, 2002, Section 1150 of the Energy Code is amended

as follows:

1150 Conflicts with Other Codes: In case of conflicts among Codes enumerated in RG--W,

19.27.031 subsections (1), (2), (3) and (4) and this Code, the first named Code shall govQrl
p:

12
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The duct insulation requirements in this Code or a local jurisdiction's energy code,

whichever is more stringent, supersede the requirements in the Uniform Mechanical Code.

This Code is intended to soplement the provisions of the Seattle Building Code, the

Seattle Mechanical Code, and the Seattle Electrical..Code, and in cases of conflict between
this Code and gny of those codes, the provisions of those codes shall Uply.

Additional efficiency standards for electrical

energy use mqy also qppear in Seattle City Light service

requirements, which should be consulted.

Where, in any specific case, different sections of this Code specify different

materials, methods of construction or other requirements, the most restrictive shall govern.
Where there is a conflict between a general requirement and a specific requirement, the

specific requirement shall be applicable.

Section 11. Effective July 1, 2002, Section 1161 of the Energy Code is amended

as follows:

1161 Severability: If any provision of this Code or its application to any person or

circumstance is held invalid, the remainder of this Code or the application of the provision

to other persons or circumstances is not affected.

The legislative body hereby declares that it would have passed this Code, and each

section, subsection, clause or phrase thereof, irre~pective of the fact that Py one or more

sections, subsections, sentences, clauses, and phrases be declared unconstitutional.

Section 12. Effective July 1, 2002, Section 1162 of the Energy Code is amended

as follows:

1162 Liability: Nothing contained in this Code is intended to be nor shall be construed to

create or form the basis for any liability on the part of ((any eity ei: eaaipAy)) the Ci or its

officers, employees or agents for any injury or damage resulting from the failure of a

building to conform to the provisions of this Code, or by reason of or in consequence of-any

in~pection, notice, order certificate, permission of gpproval authorized or issued or done in

connection with the iMpiementation or enforcement of this Code, or by reason of any action

or inaction on the part of the City related in any manner to the enforcement of this Code or

by its officers or agents. The building official or gLny pmployee charged with the

enforcement of this Code, acting in good faith and without malice for the City in the

discharge of his/her duties, shall not thereby render himself/herself liable personally and

he/she is hereby relieved from all personal liability for gny damage that may accrue to

persons or property as a result of any act required or by reason of any act or omission in the

discharge of his/her duties.

Section 13. Effective July 1, 2002, Section 1301 of the Energy Code is amended

as follows:

13
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2

3

4

5

1301 Scope: Conditioned buildings or portions thereof shall be constructed to provide the

required thermal performance ofthe 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~ Parking lot attendant booths no larger than 100 square feet, provided that the ppaque components

coMply with the re~Luirements for semi-heated §paces in Section 1310.2. The heating eq#~Ipment

limitations in Section 1310.2 do not gpply.

Section 14. Effective July 1, 2002, Section 1310.2 of the Energy Code is amended

as follows:

a. U 0. 10 mfflEin+um fef the foof assembly o

b. eantinuous R 9 insulation iiistalled en4if ely outside of the roof struetuf e, e

e. R 1. 1. ifisulation installed inside or- within a wood foof stmettffe, eF

d. R 19 insulatien insWled inside of within a metal roof stmetufe.

Climate Zone 2 )

per-fofmanee of systems analysis building enveler

Climate Zone 1

44' space temperature. ((

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

Btu/(h e

ft
2
)

or greater but not greater than 8 Btu/(h a ft

2

) and in Climate Zone 2, shall be 5

2 2

Btu/(h e ft ) or greater but not greater than 12 Btu/(h 0 ft
). Heating shall be controlled by a

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

For semi-heated spaces with electric resistance space heat, (1) the building envelope

for the semi-heated paces shall coMply with the Prescriptive Building Envelope Option in

Section 1320 or (2) the entire building envelope for the semi-heated spaces plus the fully

heated Taces shall coMply with the CoMponent Performance Building Envelope Option in

Section 1330.

For semi-heated spaces with other space heat, (1) the building envelope for the semi-

heated spaces shall coMply with the following requirements or (2) the building envelope for

the semi-heated spaces shall CoMply with the Prescdptive Building Envelope Option i

Section 1320 or Q) the entire building envelope for the semi-heated spaces plus the fully

heated spaces shall coMply with the CoMponent Performance Building Envelope Option in

Section 1330 using the Ujactors below for the semi-heated spaces.

a. U=0.07 maximum for the opaque oof 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 op4que wall areas:

14
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i. U-0.25 maximum for the overall assembly (orR-3 minimuminsulation only fo

continuous insulation or insulation between wood framing; or R-10 minimum
insulation only for insulation between metal framing) for mass walls con2pl3jng

with the heat c~pacity requirements in Table 13-1, Foot-note 2.

ii. U-0. 14 maximum for the overall assembly (or R- I I minimuminsulation only)

for metal frame walls.

iii. U-0.088 maximum for the overall assembly ~or R- I I minimum insulation only)

for wood frame and other walls.

f, For floors over unconditioned space, U-0.088 maximum for the overall assembly (or

R- 11 minimum insul nfton only

g. For fenestration, U-0.90 maximum for vertical glazing and U-1.08 maximum for

overhead glazing and a maximum total (vertical and overhead) area equivalent to

10% of the gloss wall area.

It is accotable to combine semi-heated ~paces and fully heated spaces in Target

calculations.

Section 15. Effective July 1, 2002, Section 1311.6 of the Energy Code is amended

as follows:

1311.6 Radiant Floors (on or below grade): Slab on grade insulation shall extend

downward from the top of the slab a minimum distance of 36 inches or downward to the top

of the footing and horizontal for an aggregate of -not less that 36 inches.

((If r-equif ed by the building effleial where soil eonditions waffaPA sueh insulation-, t))

The entire area of radiant floor shall be thermally isolated from the soil. Where a soil gas

control system is provided below the radiant floor, which results in increased convective

flow below the radiant floor, the radiant floor shall be thermally isolated from the sub-floor

gravel layer.

Section 16. Effective July 1, 2002, Section 1312.2 of the Energy Code is amended

as follows:

1312.2 Solar Heat Gain Coefficient and ((Shading Coeffleien )Visible Transmittance:

Solar Heat Gain Coefficient (SHGC) and Visible Transmittance (VT), 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.

EXCEPTIONS: 1. Shading coefficients (SC) or solar heat gain coefficient for the

center of glass shall be an acceptable alternate for compliance with solar heat gain

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

center of glass for glazing shall be taken from Chapter ((2-9-))30 of Standard RS-27

or from the manufacturer's ((test-))data using a spectral data file determined in

accordance with NFRC 300.

2. For the pLiMoses of 1323, Exception 1, visible transmittance for the center of

the glazing assembly shall be taken from Chgpter 30 of Standard RS-27 or from the

15
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manufacturer's data using a spectral data file determined in accordance with NFRC
300.

Note that using the excotion for the SHGC for the center-

of-glass does not give the full credit for the overall produc

(including the frame) that the NFRC-certified SHGC does.

Though the SHGC for the frame is not zero (the ASHRAE
Handbook of Fundamentals indicates that the SHGC can range

from 0. 11-0. 14 for metal frames and from 0.02-0.07 for

wood/viUl/fiber s--frames), the SHGC for the frame is
-

invariable lower than that for the Wass. Consequently, an NFRC-
certified SHGC will generally be lower.

Conversely, the VT for the center-of-glass overstates the

VT for the overall product fincluding the frame). The VT for the

frame is zero. Consequently, an NFRC-certified VT will always
be lower. For this reason, Excgption 2 to Section 1312.2 is only

golicable to Excgption I in Section 1323. It is not gpplicable to

lothe,r sections.

Section 17. Effective July 1, 2002, Section 1322 of the Energy Code is amended as

follows:

1322 Opaque Envelope: Roof/ceilings, opaque exterior walls, opaque doors, floors over

unconditioned space, below grade walls, slab on grade floors and radiant floors enclosing

conditioned spaces shall be insulated according to Section 1311 and Tables 13-lor 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-weiKhted averap-irg of the R-value is not allowed. When showing coMpliance
with R-values, the minimuminsula+ion R-value for all areas of the component shall cQPPlL -Y

with Table 13-1. When cal pliance using U-factors, area-weighted averaging is

allowed. Where insulation is tgpered ~e.g. roofs), soarate 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.

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

edge of an abovegrade 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 provided that the

glazing U-factor is reduced by U-0.10 below that required in Tables 13-1 and 13-2. TheA
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Tables 13 1 and-13-2-.))

3. For roofs with continuous rigid insulation on the top of the roof, the insulation R-value may be

averaged for compliance with minimumpresci-iptive R-values only, provided that both:

a. the minimum insulation is no less than R-5 (but not includinjZ area within 6 inches of each

roof draiLn), and

b. the. area-weighted average insulation is R-46 (in lieu of R-30) for electric resistance space
heat and R-27 (in lieu of R-21) for other fuels.

Section 18. Effective July 1, 2002, Section 1323 of the Energy Code is amended as

follows:

1323 Glazing: Glazing shall comply with Section 1312 and Tables 13-1 or 13-2. All

glazing shall be, at a minimum, double glazing. In addition, all glazing assemblies shall

have at least one low-emissivity coating unless the glazing assembly has an overall U-factor

that. complies with the values in Table 13-1.

EXCEPTIONS:
1. Vertical glazing located on the display side of the street level story of a retail occupancy or where

there is a street level transparency requirement in the Seattle Land Use Qode provided the glazing

a. Q-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 pny type of ftanie or

Clilhas an area-weighted U-factor of 0.60 or less.

(U-factor calculations shall use overall assembly U-factors. When this exception is used

there are no SHGC requirements) and

b. has a visible transmittance of (i) 0,60 or greater for the center of the glazing assembly in ~ny

type of ftame..or (ii) has an.area-weighted visible transmittance for the overall assembl

including the frame of 0.52 or greater for fixed glazing and 0.44 or greater for 2perable

glazing. Visible trams 11ii ttarce shall be determined in accordance with Section 1312.2, and,

(("c. does not excced7,5% of the gross exterior wall area of the display side of the street level

story. However, if the display side of the street level story exceeds 20 feet in height,'then

this exemption may only be used for the first 20 feet of that story.

When this exception is utilized, separate calculations shall be performed for these sections of the

building envelope and. these values shall not be averaged with any others for compliance

purposes. The 75% area may be exceeded on the street level, if the additional glass area is

provided from allowances from other areas of the building.

2. Single glazing for ornamental, security, or architectural purposes shall be included in the

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

13-2. The maximum area allowed for the total of all single glazing is I% of the gross exterior

wall area;

Section 19. Effective July 1, 2002, Section 1323.3 of the Energy Code is amended as

follows:

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

coefficient of all glazing shall not be greater than that specified in Tables 13-1 or 13-2 for

the appropriate area and U-factor.

EXCEPTIONS:
1. Glazing scl2arating conditioned space ftom. semi-heated space or unconditioned space.

2. Vertical glazing which is oriented within 45 degrces of north shall be allowed to have a

maximum solar heat gain coefficient SHGC-0. 10 above that required in Table 13-1.
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3. For demonstratin coLnphance for vertical glazing only, the SHQQ in the proposed building shall

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

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

Projection FLctor SHGC Multiplier SHQQ Multiplier

(All Orientations (North-Oriented)

except North-poriented)

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 0.67 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 - 1.00 0.44 0.73

Projection factor (PF) is the ratio of the horizontal depth of the external shading projection LA)

divided by the surn of the height of the fenestration and the distance from the tgp of the fenestration to

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

Exhibit 13ZL3j
10

Exhibit 1323.3

Section 20. Effective July 1, 2002, Section 1331 of the Energy Code is amended as

follows:

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.

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 (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
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~er- Wall Requir-emepAs per-tion of the ENVST-D eamputer- pr-ogmm may be used

ceptie

I Ch,er-head glazing shA be added to vertioal glazing, and shall be input as 19 nefth, 1/4 east, 1A

seut-h and !A west f4eing.

Ligh-fing leads shall be deteffained aceording to Table 15-4-.

twe Eletefrmaed trem'Fable 3 1 of: Stafidar-d RS

Section 21. Effective July 1, 2002, 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 tgpered, soarate assembly U-factors shall be calculated in

accordance with Section 1322.

Section 22. Effective July 1, 2002, 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 I

36

37

38

39

40

Building Component

Space Heat Components
Type Roofs Over All Other

Opaque Wallsl
2

Opaque Floor Over Slab On
AWO Roofs! Doors Uncond SEace Grade

5

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**
j

2. All others R-30 or R-21 or ((R 11 or- U-0. 14)) U=0.60 R-19 or R-10 or

including U=0.036 U=0.050 (a) Metal framing: U=0.056 F=0.54
heat pumps R- 13 cavily insul. + R-3.8 continuous insul.

and VAV or U-0.084~

(b) Wood framing &amp; fran-~ing 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
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1

2

3

4

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

MAXIMUM GLAZING SOLAR HEAT GAIN COEFFICIENTS FOR ZONE I

Glazing

Space Heat Type Maximum Glazine Area as % of Wall

0% to 20% 20% to 30% 30% to 45%

hia_ximum Max. Maximum Max. Maximum ~ ax.

U-Factor ~iHgc4 Ulado SHGC4 U-Factor SHGC4

YG
----

VQ F-OG -V-G-7-OG

1. Electric resistance heat7 0.40 0.48 0.40 0.40 0.48 0.30 PRESCRIPTIVE

Prescriptive on]L PATH
not for Target UA 0 NOT ALLOWED

~jpnua l energy analysis

2. All others including 0.55- 0.66 0.40 0. 5 9-66 oQ- 4 ~- 4, 54
~

0.40

heat MLmps and VAV6
I

-
1 ~

- - T
Mn*imism Cla 'zft
P- wag

1
.

Eleetfie r-esistaflee he-

0% to 15%
1

150,16 to

Maximum

U Fae+or-

GG

Alax. Maximu
U Faeto

MAN.

SRGC-4

4.-49,1 444
0-.90

1

44

OG
4.40

1

O-.W

.0
1

045

200% to 30 30-% to 40

Maxifflu Max. Alex.

U Faeto sfwyo SHCO
"V~GGG~ [ ~~QQ I

PRESCR4PTWE PAT14 NOT A I 01MM-6-

0-.60 14-.-3,0 1 4.6-5 1 4.4-50 14,245 1 4.4-5

Footnotes

1. Below Grade Walls:

When complying by the prescriptive approach, Section 1322:

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

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

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

insulating those portions of below grade walls and footings that are more than 10 feet

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

exterior wall area((, may be left uniftstilated)).)

When complying by the component performance approach, Section 13 3 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 Ubgm ,

c) the calculations shall include the first 10 feet of walls below gade. _(((t))Those

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

and)) shall not be included in the gross exterior wall area((, nee )) 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 -a '17, then the U-factor may be increased to

((04-9))

a) 0. 11 for interior insulation

i) minimumR- 11 insulation between wood studs; or
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2

3

4

5

6

7

8

9

10

11

12

ii) minimum R- 19 insulation between metal studs; o

iii) minimumR- 10 insulation held in place solely by I inch metal clips at 24 inches

on center vertically and 16 inches on center horizontally, and

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 framing.

Individual walls with heat capacities less than 9.0 Btu/ft
2

9 T and below grade walls

shall meet opaque wall requirements listed above.

Glazing shall comply with the glazing requirements listed above. 064ewin-g-:))

Maxiumm G!
*

0 to 10 0% 40 to 1 150% to 20 '0'6 2001/6 to 25 0%

Area as 0% of wai
Maximum Max. maximu Alax. maxifflu Alax. Maximu Max.

U Ffteto SHG4~4 U Farotor- SUGG4 U FRCtOF SHG-G4 U Fae4e I SHGC4

V-G OG V-G
I GG VG

I
QQ V-6

I
QG

1. EleelF`e r-e-sta-ce heat

2. All others inokWing

heat pumps aW If A 17

0-44
1
4.N

440 4-.4-5

4-.W 0-40 10-.80

0-.7-5 440

4-. W 440 14.80

4-A4
1

4.6-5

1

4-3-0

4~00 NOT A 1-1- 0-1,W-ED

0-.60 4,30 4.6-5-

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

inches clear distance from the top of the bottom chord of a truss or ceiling joist to the

underside of the sheathing at the roof rid e, and the ceiling is attached to the c~~jli~ ~oist

or the bottom of the truss or ceiling:, joist. An)~hing else is considered all other roofs.

4. SHGC (Solar Heat Gain Coefficient per Section 1312.2): May substitute Maximum

Shading Coefficient (SC) for SHGC (See Chapter 2 for definition of Shading

Coefficient).

5. Radiant Floors: Where insulation is required under the entire slab, radiant floors shall

use a minimum of R- 10 insulation or F=O. 5 5 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 fnot applicable to Target UA or annual energy analysis): For

LhUres- ilding envelope option only, for other than electric resistance heat

only, glazing mgy cgMly with the following:

Maximum Glazing Area as % of Wall Maximum U-Factor Maximum
VG OG SHGC'

45% to 50% 0.40 0.48 0.35

7. Prescriptive Alternate for Electric Resistance Space Heat (not 902licable 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:
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2

3

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

with, e-0. 10 maximum, With 90% minimumargon gas fill, and a non-aluminum

spacer (as defined in foo.taote I to Table 10-6B), an

b) Frame that is thermal break aluminum (as defined in footnote 7 to Table 10-6AI

wood, aluminum clad wood, viUl, aluminum clad vinyl
. -,

or reinforced vinyl.

Section 23. Effective July 1, 2002, Section 1402 of the Energy Code is amended as

follows:

1402 Mechanical Ventilation: The minimumrequirements for ventilation shall comply
with the ((Washingten State VepAilagon and Indoor- Air- Quality Code (WAGS 1 13))) Seattle

Mechanical Code.

Section 24. Effective July 1, 2002, 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 14-1G. If a nationally

recognized certification program exists for a product covered in Tables 14- 1 A through 14-

I G, 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 2peration at ARI
Standard 550/590 test conditions (and thus cannot be tested to meet the requirements of Table 14-1Q

of 44'F leaving chilled water teMperature and 85'F entering condenser water temperature shall have a

minimum NPLV ratfii~_), as shown in Tables 14-1K, L, and M. The table values are only Ophcable

over the following full load design Tanges:

Leavin-, Chil Ic r Water TMp.: 40 to 48OF

Entering Condmser Water Tgmp.: 75 to 85'F

Condensing Water TeMp.Rise: 5 to 15'F

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

Load Valu chillers

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

less than 2.5 gpn1ton.

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

kW) shall also have an intermittent ignition or interrupted device (IID), and have either

mechanical draft (in cluding power venting) or a flue damper. A vent damper is an

acceptable alternative to a flue damper for furnaces where combustion air is drawn from the

conditioned space. All furnaces with input ratings ~!225,000 Btu/h (65 kW), including

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

not exceeding 0.75% of the input rating.

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

hegLn&amp;.

Cooling towers serving chilled water systems ith airside economizer compl3dng
with Section 1433 without using the excqptions shall be selected to be able to maintain a

return condenser water teMperature to the tower of 86 F or less at peak desigq conditions.
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Cooling towers serving chilled water systems with waterside economizer shall also

coMply with Section 1433, Excqption 2.

Hydronic heat Vqm rigeration equipment (e.g. iceinakers,p and other cooling and ref

walk-in coolers) shall not use domestic water only one time before dpmping it to waste. No

siLigle pass water cooling sy~jtems without heat recovery are allowed, exc9pt for medical and

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

However, single pass cooling is allowed during power outages and other emergencies.

Section 25. Effective July 1, 2002, Section 1411.2 of the Energy Code is amended as

follows:

1411.2 Rating Conditions: Cooling equipment shall be rated at ARI test conditions and

procedures when available. Where no applicable procedures exist, data shall be furnished

by the equipment manufacturer.

1

If equipment is rated in. accordance with an ARI Standard,

shall be rated at Staiidarli= ~ii-~ ke ") ARI Ratipg, Conditions.

Section 26. Effective July 1, 2002, Section 1411.4 of the Energy Code is amended as

follows:

1411.4 Packaged and Split System Electric Heating and Cooling Equipment: Packaged
and Wlit 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 27. Effective July 1, 2002, the Energy Code is amended by adding a new
Section 1411.5 to read as follows:

1411.5 Heating Systems in Unenclosed Spaces. Where heating is provided to unenclosed

spaces, only radiant heating systems shall be used unless otherwise approved by the building

official. An unenclosed space is one that is not substantially surrounded by solid surfaces

such as walls, floors, roofs, and openable devices such as doors and operable windows.

Warehouses and repair garages are considered enclosed spaces.

Section 28. Effective July 1, 2002, 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:

23



John Hogan

t 14 180 - amended

5/03/02

V #2

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

appropriate.

2. ((

inelusive, and assumed to be eonstai-A thfoughout the yeaf.))L&amp;eserved. j
3. Thermostats that require manual changeover between heating and cooling modes.

Section 29. Effective July 1, 2002, Section 1412.4 of the Energy Code is amended as

follows:

1412.4 Setback and Shut-Off: HVAC systems shall be equipped with automatic controls

capable of accomplishing a reduction of energy use through control setback or equipment

shutdown during periods of non-use or alternate use of the spaces served by the system. The

automatic controls shall

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

types per week.,

b. be cgpable of retaining progTamming 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 temporary operation of the system for Lip to two hours.

EXCEPTIONS:
1. Systems serving areas which require continuous operation at the same temperature setpoint.

2. Equipment with full load demands of 2 kW (6,826 Btu/h) or less may be controlled by readily

accessible manual off-hour controls.

3. Systems controllea T)m an ocgWant sensor that is cgpable of shutting the system off when no

occppant is sensed for a period of Mp to 30 minutes.

4. Systems controlled 6,)iely by a manually-gperated timer enable 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 sh a] I bc
cqjui ipped with norry., ally okej fails open gpon loss of power) dampers.

These dMiTers
'

shall remain closed umil. activated by the fire alarm system or other

4pl2roved 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.

4. Gravity (non-motorized) dampers are acceptable in exhaust and relief outlets in the first story and

levels below the first story of buildings three or more stories in height.

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

a. Motorized dampers: 10 efin/ft2 of damper area at 1.0 in w.g.

b. Non-motorized dampers: 20 CfM/ft2 of damper area at 1.0 in w.g.,

except that for non-motorized dampers smaller than 24 inches in either dimension:

40 effn/ft2 of damper area at 1.0 in w.g.
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Dg,mpers used as a coMonent of packaged HVAC equipment shall coniDly with the dMer
leakage requirements, unless it is the lowest leakage available as a factory oRjj~gn. Drawings
shall indicate compliance with this section.

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

capacities exceeding 10,000 efin 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 30. Effective July 1, 2002, 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((iflg))~qd 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 iLiput cLipacit

2. Radiant Heaters.

3. Systems with multiple boilers which are sequentially-staged.

Boilers shall coqlply with the reset requirements in Section 1432.2.

Section 31. Effective July 1, 2002, the Energy Code is amended by adding a new
Section 1412.8 to read 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 (b) below.

Smaller systems shall include the equipment specified in either (a) or (b).

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 provision only applies to garages used

predominantly by gasoline powered vehicles.

b. An automatic control that is capable of shutting off fans or reducing fan speed during

periods when the garage is not in use. The system shall be equipped with at least one

of the following:

i. An automatic timeclock that can start and stop the system under different

schedules for seven different day-types per week, is capable of retaining

programming and time setting during loss of power for a period of at least 10

hours, and includes an accessible manual override that allows temporary

operation of the system for up to 2 hours.

ii. An occupant sensor.
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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 32. Effective July 1, 2002, Section 1413.3 of the Energy Code is amended as

follows:

1413.3 Integrated Operation: The HVAC system and its controls shall allow economizer

operation when mechanical cooling is required simultaneously. Air and water economizers

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

required to meet the remainder of the cooling load.

EXCEPTIONS:
1. Individual, direct expansion units that have a rated cooling capacity less than 65,000 Btu/h and

use nonintegrated economizer controls that preclude simultaneous operation of the economizer

and mechanical cooling.

2. Water cooled water chillers with waterside economizer.

Section 33. Effective July 1, 2002, the Energy Code is amended by adding a new
Section 1413.5 to read as follows:

1413.5 Economizer Heating System Impact: Any HVAC system that increases the

building heating energy use during economizer operation is not allowed (e.g. single-

fan/dual-duct systems and multizone systems).

EXCEPTIONS:
1. Where the heating is allowed by Section 1435.

2. Water source heat pump systems that comply with Section 1433, Exception 2.

Note that single-fart/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 minimum ventilation air.)

This requirement will. not affect three-deck multizone since

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

make the neutral deck a cold deck).

An exception to the heating impact is provided for

economizers on VAV systems that cause zone level heating to

increase due to a reduction in supply air temperature. Reducing

supply air temperatures on a cooling-VAV system will reduce fan

energy (particularly if the system has a variable speed drive),

offsetting the energy lost due to increased reheat energy.
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See the discussion and diagrams of Section 6.3.1.4 of

[ASHRAE/IESNA Standard 90.1 in the Users Manual.

Section 34. Effective July 1, 2002, 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 aeoer-da-Ree with Standafd RS
~

18. AePA of

sealing r-equifed is ))as follows:

I
. ((Stafie pFessuf e: 17~ ineh te 2 inehes; sea4 tfansver-sejeipA-s-))Lgeserv~ed.

2. Static pressure: (~-Z))Vjnchles to 3 inches; seal all transverse joints and longitudinal

seams. Spiral lock seams ;n 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 ethef pr-essufe sensitive tape shall not be ased as the pfimary sealan4

where duets are designed to operate at statie pr-essufes of 1 ineh W.G. of greatef.))

All low-pressure Mly-and return air systems not located entirely, within the

conditioned space, including the waconditioned side of enclosed stud bUs or joist

cavities/Taces used to transpprt A_-~hzall be securely fastened and sealed. Duetwork shall

bc sealed using welds, gaskets, inastic, or masticTlus-embedded-fabric twe. Enclosed stud

bgys or joist cavities/spaces used to transport air sliall be sealed using mastic-plus-

embedded-fabric tgpe or, when drywall is used to enclose the air system, all mud and
i - 4M

tgpe. Duct tgpe is not permitted as a sealant on any djacts.

EXCEPTION: Fibrou s-91ass duct systems installed in accordance with standard UL 18 1A and

flexible duct systems install ed in accordance with standard UL 18 1B may use tgPes listed for these

systems,

Note that longitudinal seams are joints oriented in the

direction of airflONv. Transverse joirlts are connections of two duct

sections oriented erpendicular to airflow. Duct wall pgpg1Egiqas

are openings made by any screw fastener, pipe, rod or wire. All

other conn ect i ons are considered transverse i oints, including but not

limited to spin-ins, tgps and other branch connections, access door

frames and iambs, duct connections to eqWpment

Section 35. Effective July 1, 2002, Section 1414.2 of the Energy Code is amended as

follows:

1414.2 Insulation: Ducts and plenums that are constructed and function as part of the

building envelope, by separating interior space from exterior space, shall meet all applicable

requirements of Chapter 13. These requirements include insulation installation, moisture

control, air leakage, and building envelope insulation levels. (',Ufflheated equipfffiffl-I.- mems
with eembustion air- letwefs sha4l be isolated fr-em the eonditioned- space by iffisu4afin
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Outside air ducts serving individual supply air units with less than 2,800 cfM of total supply

air capacity shall be insulated to a minimum of R-7 and are not considered building

envelope. Other outside air duct runs are considered building envelope until they,

1. connect to the heating or cooling equipment, or

2. are isolated from the exterior with an automatic shut-off damper complying with Section

1412.4.1.

Once outside air ducts meet the above listed requirements, any runs within

conditioned space shall comply with Table 14-5 requirements.

Other ducts and plenums shall be thermally insulated per Table 14-5.

EXCEPTIONS: 1. Within the HVAC equipment.

2. Exhaust air ducts not subject to condensation.

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

Section 36. Effective July 1, 2002, 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 hu Idt ed, installed, and functionA W, systems have been design

properl . efficienbly, and can be-n-,..a.intained in accordance with the contract documents in

order to satisfv t1hebttildim-, mvner~s dcsi~_qi intent and merational requirements. Drawin

notes shall requi t-e conumssioning and coMletion requirements in accordance with this

section. Drawing notes mU refer to specifications for further requirements.

140.1.1 ~~)le Mechanical Systems. For simple mechanical systems, as defined in

Section 1421, and for warelioLisl-s and serni-heated spaces, commissioning shall include, as

minimum:

a. A Commissioning Plan,

b, System Testing and Balancing,

c. Controls Functional Performance Testing,

d. A Preliminga Commissioning ftort,

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

and

f. A Final Commissioning Roort.

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

commissioning shall include, as a minimum:

a. A Commissioning Plan,

b. System Testing and Balancing,

c. Equipment Functional Performance Testing,

d. Controls Functiona] Performance Testing,

e. A PreliminM CornMissioning Report,

f. Post Construction Docunier-tationSall), and

g. A Final Commissioning Rqport.

28



John Hogan

114180 - amended

5/03/02

V #2

37

38

39

40

41

42

43

44

45

46

1416.2 Commissioning Requirements

1416.2.1 General. Drawing ii_qt~s_shall require commissioning in accordance with this

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

1416.2.2 Commissionin2 Plan. The Plan shall require tests mandated by this section be

qLRgfo-in 1 and the results recorded. The Plan shall require prgparation of preliminaryand

final rel2orts of test proeedures and results as described herein. At a minimum, the Plan shall

identify the following Bor each test:

a. A detailed explanation of the original desigLi intent.

b. Equipment and systems to be tested, including the extent of tests,

c. Functions to be tested (for exg~Mple calibration, economizer control, etc.),

d. Conditions under which the test shall be erfonned (for exMple winter and summer

design conditions, full outside air, etc.), and

e. Measurable criteria for acceptable perfonnance.

1416.2.3 Systems Balancing

1416.2.3.1 General. Construction documents shall require that all HVAC systems be

batanced in accordance with generallv accepted engineenng standards. Air and water flow

rates sliall be measured and adi Listed to defiver final. floW rates within 10% of desigg rates,

exce-ot variable flow' distribUtIjOll Systems need not be balanced Lipstream of thg_gpjj~
device (for example, VANT box or control valve). Construction documents shall require a

writter. balance rgport be provided', to the owner. Drawing notes mqy 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 tfirottling los es then, for fans with system power of greater than 1 hI _p, fan ~pee

shall be adjusted tomeet design flow-condilions.

1416.2.3.3 Hydronic Systems Balancing: Hydronic systems shall be prgportionatel

balanced in. a manner to first minimize throttling losses, then the pqmp iMpeller shall be

trimmed or pump speed sh~tlLbe oclL ted to mect design flow conditions. Each hydronic

system shall have either the abibty to measure pressure across the p=, or test ports at each

side of each pLiM.

EXCEPTIONS:
1. Pgm~ps with pLimp motors of 10 hp or less,

2. When throttling results in no greater than 5% of the nameplate horsppower draw above that

required if the iippeller was trimmed.

1416.2.4 Functional Performance Testing

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

section. Drawing notes may refer to Mecifications for further commissioning reguirements.
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1416.2.4.2 Equipment/Systems Testing. Functional Performance Testing shall

demonstrate the correct installation andopgrattgA9f each cogiponent, system, and system-

to-system inlertie relaiionship in accordancewith pproved plans and ~pecifications. This

demonstration is to_pL(?_ye t Licop ion, f
.. .... I

uat unction, and maintenance serviceability for each of

the Corrunissioned systems. Testing shall include all modes of operation, inclqditi&amp;.

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

b. Redundant orautoillatieback-Lip mode,

c. Performance of alarms, an

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

1416.2.4.3 Controls Testing: TIVAC control systems shall be tested to ensure that control

devices, coMponents, eguipi-rent ind systems are calibrated, adjusted and oDerate in

accordance witli a proved plansind spceifications. Sequences of operation shall be
I

functionally tesLed to ensure they operate in accordance with qpproved plans and

~pecifications.

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 accgptance. DrawiLig

notes may refer to specifications for further commissioning requirements. Post construction

commissioning s al, include, i miniTnum, review and Uproval of Operation and

Maintenance MatciiZ, Record Dravvings,and. Systems Operational TrainiM.

1416.2.5.2 Operation and Maintenance fO &amp; M) Materials: The O&amp;M Materials shall

be in accordance with industry accqpted,standards and shall include, at a minimum, the

following:

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

equipment requiring maintenance.

b. Operation and maintepance manuals for each piece of eqlli:pment requirin

maintenance, excof~ equipm not furnished as part of the project. Required routine

maintenarice action,., slial I bl- clearIv identified.

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

d. HVAC controls sy 'ntenance and calibration' formation, including wifin~tem nial in

diagams, schematics, and control sequence descriptions. Desired or field

determined set points shall bc penuanently recorded on control drawings at control

devices, or, for cfigital control-5, i TI .-To gramming comments.

e. A coin i p] cte ,vritten narrative of how each system and piece of equipment is intended

to gperate including:

i. A detailed e2~planqtion of the original desigq intent.

ii. The basis of design Lhow the desig!j was selected to meet the design intent).

iii. A detailed e2~planation of how new cqj~ipment is to interface with existing

equipment or systems (where applicable).

iv. Suggested control set points.

NOTE: Sequence of 0 or this requirement.peration is not accgptable as a narrative f
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1416.2.5.3 Record Drawings: Record drawings shall include, as a minimum, the location

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

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

actual installation.

1416.2.5.4 Systems Operational Training: The training of the V-pr2priate maintenance

staff for each equipment type and or system shall include, as a minimum,the followin~:

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

equipment does it interface witIll

b. Review of the available O&amp;M materials.

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

d. Hands-on demonstration of all nonnal maintenance procedures, nonnal operating

modes, and all emergency shutdown and start-Lip procedures.

1416.2.6 CommissioninReports

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

section. Drawing notes mU refer to specifications for further commissioning requirements.

1416.2.6.2 Preliminary Commissioning Report: A -preliminga re-port of commissio

test procedures and results shall be coMpleted and provided to the Owner. The Prelimin

Commissioning Roort shall identify:

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

corrected at the time of rgport prqparation and the anticipated date of correction.

b. Deferred tests which cannot be performed at the time of rgport 12rgparation due to

climatic conditions.

c. Climatic conditions reguired for performance of the deferred tests, and the

anticipated date of each defeffed test.

1416.2.6.3 Final Commissioning Report: A complete rgport of test procedures and results

shall be prgpared and filed with the Owner. The Final Commissioning Eeport shall identify:

a. Results of all Functional Performance Tests.

b. Disposition of all deficiencies found during testing, including details of corrective

measures used or proposed.

c. All Functional Perfonuance Test procedures used during the commissioning process

including measurable criteria for test accpptance, provided herein for rgPeatabiky.

EXCEPTION: Defeffed tests which cannot be performed at the time of report preparation due to

climatic conditions.

1416.3 Acceptance Requirements

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

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

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
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building official determines that the preliminary commissioning rgort required by Section

1416.2.6.2 has been coMpleted.

1416.1 Drawings! Constmetion deetunepAs sha4i require that wi4iin 90 days after- the date e

system aeeeptanee, r-eeefd dfawings of the aettta4 installation be provided to the building

itieluding sizes, and the terminal air- and water- design flow r-at

1416.2 Manuals: Constnietion doeuments shall -per-ating manual an

maintemanee manual be provided to
- ..

I

with industfy aeeepted standaEds and "I inelude, at a mifliffwM, the feliewifig:

1. Submitta4 data stating equipfnent size and seleeted options fer- eaeh pie
.

.
Fit requir-kig mainienafice

2. Opefatio-ft afid maiiitenanee fnanuals for- eaeh pieee ef equipment r-

maii4ena-nee aetions sha4l be elear-15, identifiedr.

3. Names and addresses of at least agefley.

4. 14VAC eontrels system maintenanee and ealibr-ation infafffiatieft, iiieluding wiring

3

set points shall be permanently neor-ded an eontrel drawings at eopAfol deviees, or-,

set points-.

1416.3.1 General! Constraetion deeuifiepAs shall require that all 14NIAG systems be

exeept vafiable flow distfibution systetns tieed not be balaneed upstream of the eepAfelling

deviee (for- exaffiple, VAN' box or- eetAfel valve). Constfuetioff deeumepAs shall r-e

.

ftefi ba4afiee r-epaA be provided to the ewmaer,

have either the ability to tneasure pfessur-e aer-ess the puffT, or- test pefts at eaeh side of eae

PUMP -

EXCEPT-IONS 1

1. Pews with PUW Rieters of 1-01 less.
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1

2

3

4

5

.

d if the imp eller- were trinuned,

1416.4.1 Simple Systems2 For- simple systems, as defined in Seetieii 1421, and

aeeer-d with approved plans and speeifieatieiis. Sequeiiees of operation sha4l be ftmetianal4y

tested to ensufe the), operate in aeeer-d with approved plaes and speeifications. A eemplete

fepoft of test pr-eeeduf es and r-esuRs shall be pfepar-ed and filed with the owner-. Dr-a-,Yving

regulated by this eede, sha4i be tested to ensufe that eentrel deviees, equip.m.-ent anA

.--Ofls.are ealibfated, adjusted and operate in araeord with appfoved plans and speeif4uti

approved plans and speeifieations.

6.4.2.1 Do
Dh

fl: Dr-

g notes may refef to speeifieatiefis for- fuAhe

mcq si3 Qid

perfonned and the fesults feeorded. Plans and sp eeifieations shall feq~tir-e pf epaFation af

pfelimitiar-y atid fina4 r-epofts of test pFoeeduf es and fesults as described in 1416.4.2.2. Plans

and speeifioa ions shall identify the following for- eaeh test.:

I
. Equipmet4 and systems to be tested, ineluding the extefA of sampling tests,

2. Fthwtiens to be tested (for- example ea"r-ation, eeonomizer- eentlTel, ete.),

3. Conditio-s --l-whieh the test sha4l be per-fofmed (for- example v4pAer- desi

eenditions, full outside aif, ete.),

4. Measufable er-iteria for- aeeeptable per-f6rmanee.

1. Defieieneies fi3und during testing required by this seetion w-hieh ha-ve not bee

eeffeeted at the time of report pi:epaFa4ion and the aRlieipated date of eefr-eetien.

2. Defeff ed tests w-hieh e t be peffaymed at the time of r-epoft pfepar-ation due to

elimatie eenditions.

test py-eeedtffes and results shall be pr-epafed. The preliminary r-epeft shA.1 identify-

antieipated date of eaeh def~ffed test.

r-esu4ts shall be prepared and filed with the ownef.-
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this seetion, shall not be issued a final eertifieate of oempaney th4i! sueh time that the

buildieg effieial deteffftiiies that the py-elimin ioning r-epoA r-equir-ed by4his

seetion has been eofflplete47))

Section 37. Effective July 1, 2002, Section 1421 of the Energy Code is amended as

follows:

1421 System Type: To qualify as a simple system, systems shall be one of the following:

a. Air cooled, constant volume packaged equipment, which provide heating, cooling

or both, and require only external connection to duct work and energy services with

cooling cgpacity of 135,000 Btu/h or less.

b. Air cooled, constant volume split systems, which provide heating, cooling or both,

with cooling capacity of 84,000 Btu/h or less.

c. Heating only systems which have a capacity of less than 5,000 cftn or which have a

minimumoutside air supply of less than 70% of the total air circulation.

All other systems shall comply with Sections 1430 through 1439.

Section 38. Effective July 1, 2002, the Energy Code is amended by adding a new

Section 1421.1 to read as follows:

1421.1 System Sizing Limits: Installed space heating equipment output shall not exceed

16 Btu/h per square foot of gross conditioned floor area and installed space cooling

equipment output shall not exceed 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 39. Effective July 1, 2002, 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 eapaeity of gr-

dw.q 1900 efin. --.-))a total cooling capacity greater than ((-54-,000))20,000 Btu/h including

those serving computer server rooms, electronic equipment, radio equipment, telephone

switchgear.

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

cooling capacily of 20,000 Btu/h and less u/ dinIshall not exceed 240,000 Bt h per buil g, or

10% of its air 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.
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Section 40. Effective July 1, 2002, the Energy Code is amended by adding a new
Section 1431.2 to read as follows:

1431.2 System Sizing Limits: Heating and cooling design loads for the purpose of sizing

systems shall be determined in accordance with one of the procedures described in Chapter

29 of Standard RS-27 listed in Chapter 7 or an equivalent computation procedure. For

interior temperatures, 70'F shall be used for heating and 75'F for cooling, except where

different values are specified in the Washington Administrative Code (WAC). For exterior

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

cooling.

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

space cooling shall be sized no greater than 125% of the design load as calculated above,

except that cooling towers shall comply with the sizing requirements in Section 1411. 1. No
additional safety factor is allowed.

For buildings with a total equipment cooling capacity of 300 tons and above,

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

2/3 of the load.

EXCEPTIONS: The following limited exemptions from the sizing limit shall be allowed,

however, in all cases heating and/or cooling design load calculations shall be submitted.

I
.

For a single piece of equipment which has both heating and cooling capability, only one function,

either the heating or the cooling, need meet the requirements of this section. Capacity for the

other function shall be, within available equipment options, the smallest size necessary to meet

the load.

2. Stand-by equipment may be installed if controls and devices are provided which allow redundant

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

3. Multiple units of the same equipment type, such as multiple chillers and boilers, with combined

capacities exceeding the design load 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 capacity of 5,000 cfin or greater and which have a minimum outside air supply

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

b. have a heat recovery system complying with Section 1436 without using any of the

exceptions.

Section 41. Effective July 1, 2002, Section 1432.2 of the Energy Code is amended as

follows:

1432.2 Systems Temperature Reset Controls

1432.2.1 Air Systems for Multiple Zones: Systems supplying heated or cooled air to

multiple zones shall include controls which automatically reset supply air temperatures by

representative building loads or by outside air temperature. Temperature shall be reset by at

least 25% of the design supply-air-to-room-air temperature difference.

EXCEPTION: Where specified humidity levels are required to satisfy process needs,

such as computer rooms or museums.

1432.2.2 Hydronic Systems: Systems with a design capacity of ((600-,QW))300,000 Btu/h

or greater supplying heated or mechanically refrigerated water ((to eeffifaA eoiiditianing

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

temperature. Temperature shall be reset by at least 25% of the design supply-to-return water

temperature differences.

EXCEPTIONS:
L-Hydronic systems that use variable flow devices complying with Section 1438 to reduce pumping

energy.

2. Steam boilers.

3. Sy~tems that provide heating with tOO'F or lower sMly temerature (e.g. water source heat

ppmP 102PS).

To limit the heat loss from the heat rejection device (cooling tower), for hydronic

heat pLiMs connected to a common heat pgm or heatp water loop with central devices f

rejection (e.g., cooling tower),

a. If a closed-circuit tower kfluid 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 open-circuit tower is used directly in the heat p4m loop, an automatic valve

shall be installed to bypass all heat njjt~n water flow around the tower.

c. If an open-circuit tower is used in conjunction with a separate heat exchanger to

isolate the tower from the heat pqmp loop, then heat loss shall be controlled b

shutting down the circulation pgmp on the cooling tower loop.

For hydronic heat pLimps connected to a common heat pqmp water loop with central

devices for heat rejection (e.g., cooling tower) and having a total p m system owI q--P 12

exceeding 10 hp, each hydronic heat ppmp shall have

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

b. a variable head pressure two-way (water regglating) control valve or pEW.
For the pMoses of this section, pjImp system power is the sum of the nominal powe
demand (i.e. namgplate horsgpower at nominal motor efficiency) of motors of all pgmps that

are required to 2perate at desigg conditions to sppply fluid from the heating or cooling

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

This converts the system into a variable flow system and, as such, the primgy circulation

pgmps shall coMply with the variable flow requirements in Section 143 8.

Section 42. Effective July 1, 2002, Section 1435 of the Energy Code is amended as

follows:

1435 Simultaneous Heating and Cooling: Systems which provide heating and cooling

simultaneously to a zone are prohibited. Zone thermostatic and humidistatic controls shall be

capable of operating in sequence the supply of heating and cooling energy to the zone. Such

controls shall prevent:

a. Reheating for temperature control.

b. Recooling for temperature control.

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

and air that has been previously cooled, either by economizer systems or by
mechanical refrigeration.

Other simultaneous operation of heating and cooling systems to the same zone.
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e. Reheating for humidity control.

EXCEPTIONS: 1. Zones for which the volume of air that is reheated, recooled, or n-fixed is no

greater than the larger of the following:

a. The volume of air required to meet the minimumrequired to meet the ventilation

requirements of the ((Washington State Vei#ilatien and 1*deer A4 Quality Code)) Seattle Mechanical Code

for the zone.

b. 0.4 cfm/fe of the zone conditioned floor area, provided that the temperature of the primary

system air is, by design or through reset controls, 0-12'F below the design space heating temperature when

outside air temperatures are below 60'F for reheat systems and cold deck of mixing systems and 0- 1 2'F above

design space temperature when outside air temperatures are above 60'F for recooling systems and hot deck of

mixing systems. For multiple zone systems, each zone need not comply with this exception provided the

average of all zones served by the system that have both heating and cooling ability comply.

c. 300 cfin, This exception is for zones whose peak flow rate totals no more than 10% of the

total fan system flow rate.

d. Any higher rate that can be demonstrated, to the satisfaction of the building official, to

reduce overall system annual energy usage by offsetting reheat/recool energy losses through a reduction in

outdoor air intake in accordance with the multiple space requirements defined in ASHRAE Standard 62.

2. Zones where special pressurization relationships, cross-contamination requirements, or code

required minimumcirculation rates are such that variable air volume systems are impractical.

3. Zones where at least 75% of the energy for reheating or for providing warm air in mixing systems

is provided froma site-recovered (including condenser heat) or site-solar energy source.

4. Zones where specific humidity levels are required to satisfy process needs, such as computer

rooms, museums, surgical suites, and buildings with refrigerating systems, such as supermarkets,

refrigerated warehouses, and ice arenas.

Section 43. Effective July 1, 2002, Section 1436 of the Energy Code is 'amended as

follows:

1436 Heat Recovery

1436.1 Fan Systems: Fan systems which have both a capacity of 5,000 cfm or greater and

which have a 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:
1. Laboratory systems equipped with both variable air volume supp

.

ly 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

I

pperate as variable air volume (YA)o by adjusting the sash or controller.
I

Maintain sash in the minimumposition during use and

close totaliv Nvfieii ti-e finne hood is not in use.

2. Systems serving spaces heated to less than WE
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3. Systems which can be shown to use as much energy with the addition of heat recovery equipment

as without it.

4. Systems exhausting toxic, flammable, paint exhaust or corrosive furnes making the installation of

heat recovery equipment impractical.

5. Type I commercial kitchen hoods.

Section 44. Effective July 1, 2002, the Energy Code is amended by adding a new
Section 1436.2 to read as follows:

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

recovery.

Section 45. Effective July 1, 2002, the Energy Code is amended by adding a new

Section 1436.3 to read as follows:

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

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

true:

a. The facility operates 24 hours a day.

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

6,000,000 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 capacity to provide the smaller of.

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

b. preheat of the peak service hot water draw to 8511F.

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

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

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

or from other sources.

Section 46. Effective July 1, 2002, Section 1437 of the Energy Code is amended as

follows:

1437 Electric Motor Efficiency: Design 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 full-load motor efficiency no less than the

corresponding values for energy efficient motors provided in Table 14-4.

EXCEPTIONS:
1

.

Motors used in systems designed to use more than one speed of a multi-speed motor.

2. Motors used as a component of the equipment meeting the minimum equipment efficiency

requirements of Section 1411 and Tables 14- 1 A through 14- 1 G 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.
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Fan motors less than I hp in series terminal units shall

a. be electronically-commutated motors, o

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

Section 47. Effective July 1, 2002, 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 pgmp loops

subject to the requirements of Section 1432.2.2, there shall be

a. variable speed drives or

b. other controls and devices that will result in fan and 121gnp motor demand of no more

than 30% of design wattage at 50% of desigg air volume for fans when static

pressure set point equals 1/3 the total design static pressure, and 50% of desig!j water

flow for p=s, based on manufacturer's certified test data.

At the time this Code was adopted, vely few

Lchnologies could be shown to meet the criteria in pp Lion b.

((variable fiew deviees insta4led. Aeoeptable variable flow deviees ittelude variable in

vanes, variable blade piteh andvar-iable fan geemetpf-.T)) Variable inlet vanes, throttling

valves (dampers), scroll dampers or bypass circuits shall not be allowed.

Static pressure sensors used to control variable air volume fans shall be placed in a

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

pressure.

For systems with direct digital control of individual zone boxes roorting to the

central control panel, there shall be static pressure reset controls and the static pressure set

point shall be reset based on the zone requiring the most pressure; i.e., the set point is reset

lower until one zone dMper is nearly wide ppen.

Section 48. Effective July 1, 2002, the Energy Code is amended by adding a new

Section 1438.1 to read as follows:

1438.1 Cooling Towers: All cooling towers with a total fan motor horsepower greater than

10 hp shall be equipped with a pony motor of a rated hp no greater than 1/3 of the hp of the

primarymotor or with a two-speed motor. The cooling tower control shall provide two-

stage operation of fans and shall bring on the pony motor to operate without the primary

motor or for a two-speed motor run at the lower speed when possible while meeting the

condenser water return setpoint.

EXCEPTION: Cooling towers with variable frequency drive.
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Section 49.

follows:

Effective July 1, 2002, Section 1440 of the Energy Code is amended as

1440 Service Water Heating: Service water heating equipment shall co~plv with the

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

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 Conservation Program For Consumer Products), as

amended, is incgDorated 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-gperated,

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

c. having a cgpacity of 20 lbs. or less.

Section 50. Effective July 1, 2002, Section 1452 of the Energy Code is amended as

follows:

1452 Pool Water Heaters: Pool water heaters using electric resistance heating as the

primM source of heat are prohibited for pools over 2,000 gallons. Heat pump pool heaters

shall have a minimum COP of 4.0 determined in accordance with ASHRAE Standard 146,

Method of Testing for Rating Pool Heaters. Other pool heating equipment shall comply

with the applicable efficiencies in Tables 14- 1 A through ((4-4-IG)) 14- 1 M.

Section 51. Effective July 1, 2002, Table 14-IC is amended as follows:

Table 14-1C

Water Chilling Packages, Minimum Efficiency Requirements

Equipment Type Size Category Sub-Catel t Procedure

I I
I

Rating Co

Air Cooled, With Condenser, 2.80 COP ARI 5501590

Electrically Operated 3.05 IPLV

Air 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

40 tons and 4.45 COP

&lt; 150 Tons 5.25 IPLV

~:150 Tons and 5.55 COP'

&lt; 300 Tons 5.9 IPLV

~i300 Tons 6.10 COP'

!~_40 IPLV

1
1
1
0
,f
-A

te
r-

G-o-oledd, Eleetrically Operated-,:: All apaekies- 4-.2 U 550/59()

Water Gooledi 0estrie0y OpefatedF

Positive Disphae~
(Rotary, Sere-,A, and Sefell)

4 150 Tons

~-!150 Tons and

.&lt; 300 Tells

4.45 COP

5.20 IPLV

4.90 COP

160 IPT V
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o 5 50 GGP

I

~n3o -Teffs .

6 15 1PL-V
.

Alnt C 49d Fl t i ll O t d - 150 T 5 00 GOP AR1 550 ,590pr 2,80 ee F ea y pera e
,Z~;~

ons .

5.25 IPL-V

1

T 5 55 G()p150 ons and-

&lt; 300 Tons

.

5.90 IPLV

~:30aqkhff&amp; 6.10 GO

6 4 0 1PL-V
.

Air Cooled Absorption

Single Effect

All Capacities 0.60 COP

Water Cooled Absorption

Single Effect

All Capacities 0.70 COP

Absorption Double Effect,

Indirect-Fired

All Capacities 1.00 COP

1.05 IPLV

ARI 560

Absorption Double Effect, All Capacities I M COP

Direct-Fired I 1.00 IPLV

' Reserved.

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 40"F.

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

1

2

3

4 Section 52. Effective July 1, 2002, the Energy Code is amended by adding a new

5 Table 14-111 to read as follows:

6

7 Table 14-1H Reserved

8

9

10 Section 53. Effective July 1, 2002, the Energy Code is amended by adding a new

11 Table 14-11 to read as follows:

12

13 Table 14-11 Reserved

14

15

16 Section 54. Effective July 1, 2002, the Energy Code is amended by adding a new

17 Table 14-IJ to read as follows:

18

19 Table 14-1J Reserved

20

21

22 Section 55. Effective July 1, 2002, the Energy Code is amended by adding a new

23 Table 14-1K to read as follows:

24

25 Table 14-IK

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

27

Water Cooled Chillers &lt; 150 Tons

IPLVstd = 5.25

Condenser Flow Rate

2 gpm/ton' 2.5 gprn/ton
1

3 gpm/ton
1

4 gpm/ton
1

5 gpm/ton
1

6 gpm/ton

41



John Hogan

114180 - amended

5/03/02

V #2

2

3

4

5

6

7

8

9

10

Leaving

Chilled Water

Temperature

('F)

Entering

Condenser

Water

Temperature

('F)

LIFTa

ff)
Required IPLV/NPLV

46 75 29 5.84 6.10 6.30 6.61 6.84 7.00

45 75 30 5.75 6.00 6.19 6.47 6.68 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 34 5.43 5.66
1

5.81 6.02 6.16 626

46 80 34 5.43 5~66 5.81 6.02 6.16 6.26

40 75 35 5.35 5.59 5.73 5.93 6.06 6.15

45 90 35 5.35 5.59 5.73 5.93 6.06 6.11 5

44 80 36 5.26 5.50 5~65 5.84 5.96 6.06

43 80 37 5.16 5.42 5.57 5,76 5.87 5.96

42 80 38 5.06 5.33 5.49 5.67 5.79 5.87

41 80 39 4.95 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 85 40 4~83 514 5.32 5.52 5~63 5.70

44 85 41 4.69 5.04 5.25~ 5A3 5.55 5.62

43 85 42 4.55 4.93
1

5.13 5.35 5.47 5.54

42 85 43 438 4.80 5.03 5.26 5.38 5.46

41 85 44 421 4.67 4.91 5.17 5.30 5.38

40 85 45 4.52 4.79 5.06 5.20 5.29

ru~ser D'I' 14.04 11-23 9.36 7.02 5.62 4.68

LIFT = Entering Condertser 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

COPmj =
Kdj

* COP~d

Id Retrofit applications only.

Section 56. Effective July 1, 2002, the Energy Code is amended by adding a new

Table 14-1L 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 gprVtond 2.5 gprn/ton 3 gpm/ton
1

4 gp~~ 5
~gpm/tonl

6 gprn/ton

Leaving Enterin
1

9 LIFT'

Chilled Water Condenser ('F)

Temperature Water Required IPLVINPLV

('F) Temperature

('F)

46 75 29E 6.58 6.97 7.11 7.76 7.=71

F7.9045 75 30 l0 6.49 6.76 6.98 1 7.30
.
53 7
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44 75 31 6.40 6.66 6.86 715 7.36 7.52

43 75 32 6.31 6.56 6.75 7.02 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 so 34 6.13 6.38 6.55 &amp;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 6S2

43 so 37 5.82 6.11 6.28 6.49 6.62 6.72

so 38 5.71 6.01 6.19 6.40 6.53 6.62

86 39 5.58 5.91 6.10 6.31 6.44 6.52

85 39
1

5.58 5.91 6.10 6.31 6.44 6.52

80 40 5.44 5.80 6.00 6.22 6.35 6.43

45 85 40 5.44 5.80 6.00 6.22 6.35 6A3

44 85 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 5.67 5.93 6.07 6~16

41 85 44 4.74 5.26 5.54 5.82 5.97 6.07

85 45 4.52 5.09 5.40 5.71 5.87 5,97

Condenser DTb 14.04 11.23 9.36 7.02 5.62 4.68

' LIFT = Entering Condenser Water Temperature - Leaving Chille 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.

K41j
= 6.1507 - 030244(X) + 0.0062692(X)' - 0.000045595(X)'

where X = Condenser DT + LIFT

COP,,;j
= Kdj

*
COP,td

~d
Retrofit applications only.

Section 57. Effective July 1, 2002, the Energy Code is amended by adding a new

Table 14-IM to read as follows:

Table 14-lM

IPLV/NPLV for Water Cooled Chillers 300 Tons

Water Cooled Chill s 300 Tons

IPLVw = 6.40

Condenser Flow Rate

2 gpnihon" 2.5 gpm/ton 3 gpm/ton
1

4 gpm/ton 5 gpratton 6 gpm/ton

Leaving

Chilled Water

Temperature

('F)

Entering

Condenser

Water

Ternverature

('F)

LIFV

('F)

Required IPLV/NPLV

46 75 29 7.15 7A7 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 &amp;00 8.16

43 75 32 6.85 7.13 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 7.12 7.37 7.55 7.67

46 80 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
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44 80 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 7.08

46 85 39 6.06 6.42 6.62 6.85 &amp;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
1

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 5.88 6.16 6.44 6.59 6.69

41 85 44 5.15 531 6.01 6.33 6.49 6~59

40 85 45 4.91 5.53 5.96 6.20 6.37

lCondenser
DV 14~04 11.23 936

1

7M j 5.62 4.68

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.

K4 = 6.1507 - 030244(X) + 0.0062692(X)2 - OM0045595(X~
where X = Condenser DT + LIFT

COP,di
=

Kdj
*

COPtd
Retrofit applications oLi~..

Section 58. Effective July 1, 2002, the title of Chapter 15 of the Energy Code is

amended as follows:

CHAPTER 15 L1GHT1NGj((,k-ND)) MOTORS, AND,TRANSFORMERS

Section 59. Effective July 1, 2002, Section 1501 of the Energy Code is amended as

follows:

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

comply with the requirements of this chapter.

Section 60. Effective July 1, 2002, Section 15 10 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.
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Transformers shall cop2ply with Section 1540.

2

3

4

5

6

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

Figure 15A

Lighting.,((-and)) Motor, and Transformer Compliance Options

Prescriptive Lighting Power Systems
Section

AllowanceLighting Analysis
Number Subject

Option
P11

Option

1510 General Requirements X X X
1511 Electric Motors X X X
1512

J

Exempt Lighting XX X
1513 Tightin- Controls XX X
I f') Prescri five Lighting Qption X

I Prcscriptivc Interior Ligdiii tig Peqtiircin~ -,,ts X
1522- Prescriptive Exterior Liqbfin~-, R~,quircrnents Sec. 15~;2

530--i Power Allowai-ice Optic-n. X
1531 itei r Al"owance-jor Lighti~ng Powe i

X
1532 1~xtet ior Ligbtinv. Power Allowance X

1540 171a7r7,fo r I I I C T S X X

RS-29
-

[7

Isystems Analysis
----------- .........

Section 61. Effective July 1, 2002, Section 1512 of the Energy Code is amended as

follows:

1512 Exempt Lighting: The use of these exeMptions is at the "licant's option.

Section 62. Effective July 1, 2002, Section 1512.1 of the Energy Code is amended as

follows:

1512.1 Exempt Spaces: The following rooms, spaces and areas, are exempt from the

((lighfing powef)) requirements in Sections 1520 through 1522 and 1530 through 1532 but

shall comply with all other requirements of this chapter.

1
. ( Feas in whieh medical of dei4a! tasks are per-formtd-.))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((T)) or hard of hearing (hp-

reading)(( er- by seniof eitizens)).

4. ( Food pfepar-a-tion areas. )Reserved.

5. Outdoor manufacturing, greenhouses and processing areas.

6. Electrical/mechanical equipment rooms.

7. Outdoor athletic facilities.

8. ((Inspeetion and rester-ati- and nutseu*F,.))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.
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2

3

4

5

6
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8

9

10

11

12
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14
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20

21
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23

24

25

26

27

28

29
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31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Section 63. Effective July 1, 2002, Section 1512.2 of the Energy Code is amended as

follows:

1512.2 Exempt Lighting Equipment: The following lighting equipment and tasks are

exempt from the lighting requirements of Section 1520 through 1522 and need not be

included when calculating the installed lighting power under Section 1530 through 1532 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.

-...Iy ballasted lighting fixtures for- walkways3. Lighting integral to signs( all-flt

and 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. 14mvever. s~ich ljg~lfing shall not be exempt unless it is in addition to

general area liglitiiig, is located in a sgparate fixture, and is controlled by an

indepejident control device.

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

facilities), ((audie visual pf esepitations-))and special effects lighting for stage areas

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

expW unless it is in addifigg to general area lighting, is located in a separate fixture,

and is controlled by an i n0lependent control device.

7. Lighting

L
'1

1 galle 1gs mseLI~Ils anOl in main building entry lobbies for ((aft-))exhibits,

inspection, and restoration((fi-&amp;ii-retaildisplays, peftable plug in display fixtffes

show ease li&amp;in

1
)
)
,

110~vever, sueb lid-iting shatt not be exgmpt unless it is in

addition to c~enenfl arcajigyfit'ing, is located in a soparate -fixture, and is controlled b

an indgpendent co.nti-ol tiev"Ir.c.

8. Exterior lighting for pibfic monuments.

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

11tiMintegnal to medicali eqtdarnent. However, such lighting shall not be exgmplig'I

'

unless It is In addition to !.,,eneral area lighting, designed specifically for medical

LightinLy, and is con-tro-fliedby an independent control device.

10. LigMing integral to or specifically for food warming and food prgparation

~iipjLient. However, sucfi~ lighting shall not be exeMpt unless it is in addition to

general area lighting,
'

s located in a sgp arate fixture, and is controlled by-an

indgpendent control device.

11. Audio-visual and video-conferencing lighting with multi-level or dimming controls

in rooms with pemianently installed audio-visual equipment or video-conferencing

eqpipment.

Section 64. Effective July 1, 2002, 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
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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, wlien provided in addition to manual controls, need not be accessible to the

users and may be cmtrali7ed in a remote location.

3. Controls requiring trained operators.

4. Controls for safety hazards and security.

Section 65. Effective July 1, 2002, Section 15 13.3 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 ((iadividual eep&amp;els, or dayli&amp; or- oeeupapA sen

a4omatie))controls, which

a. control the lights independent of general area lighting.,. and

b. automatically reduce lighting 12ower in response to available dg lightbyeithe

i. a combination of multi-Ilevel. switching and daylight-sensing automatic controls,

w1nich are capabl c L, 1-reducing the light level automatically and turning the lights

off(yvlicre sin-le 1anV luminaires are installed automatically switching 50% of

the IL1111maires off.is.an accpptable means of reducing the lWit level), or

ii. a combination of clirnrillr-~g ballasts and daylight-sensing automatic controls,

which are cgpable of dirnming the lights continuousl
.

Contiguous daylight zones adjacent to vertical glazing are allowed to be controlled

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

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

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

zones ad acent to vertical glazing.J

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

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

2. HID IgnMs with automatic controls that are cgpable of reducing the light level by at least 50% in

lieu of continuous dimn-fing controls in 1513.3b.

3. HID lagps 150 watts or less are exegVt from the dimming requirements in 1513.3b.
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H = Floor to

ceiling height

I

---Nmw:

Dayllg!hted JH
Daylight area H__*-

Area H

beneath conveNional I

Daylighted

area includes

floor of atrium

and the top

floor next to

the atrium

Exhibit 1513.3a

skylight TM"
MMMN" vw~~

Dayllg~;
Area

Daylighted

Area
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1

2
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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 height

partition

Exhibit 1513.3b

area extends

2 ft (610 mm) or to

nearest wall

Section 66. Effective July 1, 2002, Section 1513.5 of the Energy Code is amended as

follows:

1513.5 Automatic Shut-off Controls, Exterior: Exterior lightingjngl~udin _sis ((not

b P_ g i qt Nswitched off during dgyli&amp;t hours and non-useshall be. _~~apabje~f -Au-t"
I _

nig,htti.-ne hoars by cither a confoination of timer and photocell, or a timer with astronomic

control. Autoinatic 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.

Section 67. Effective July 1, 2002, Section 1513.6 of the Energy Code is amended as

follows:

1513.6 Automatic Shut-Off Controls, Interior: ((Offie-t-,b))Ruildings greater than 5,000

W 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 enc iosed by walls or ceiling-height partitions, and all meeting and conference rooms, and

all school classrooms, shall be equipped with occLipancy sensors that comply with Section

1513.6. 1. For other spaces, ((A))Automatic controls may be an occupancy sensor, time

Daylighted
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1

2

manner requiring manual operation of the lighting.

2. Emergency lighting systems,

3. Switching for industrial or manufacturing process facilities as may be required for production.

4. Hospitals and laborg1ga spaces.

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

requirement.

switch or other device capable of automatically shutting off lightin that coMplies with

Section 1513.6.1 or 1513.6.2.

EXCEPTIONS:
1. Areas that must be continuously illuminated (e.g. 24 hour convenience stores), or illuminated in a

1513.6.1 Occupancy Sensors: Occupancy sensors shall be capable of automatically

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

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

cqpable of turning off lights when the ~pace is occLipied.

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

over 100,000 ft2, whichever is greater.

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

c. is manually operated;

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

initiated; and

1513.6.2 Automatic Time Switches: Automatic time switches shall have a minimum7

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

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

resumes normally scheduled operations. Automatic time switches shall also have program

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

hours, if power is interrupted.

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

a. is readily accessible;

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

Section 68. Effective July 1, 2002, Section 1521 of the Energy Code is amended as

follows:

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

Power Allowance in Table 15-1 is 0.80 W/ft2 or greater may use unlimited numbers of

lighting fixtures and lighting energy, provided that the installed lighting fixtures comply

with all four of the following criteria:

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

b. ((Ron lensed, fitter-eseent fixttffes))luminaires have a reflector or louver assembly to

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

section);

c. fitted with type T-1, T-2, T-4, T-5, ((T--6-,))T-8 or compact fluorescent lamps from 5

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

d. hard-wired fluorescent electronic dimmin&amp;ballasts with photocell or programmable

dimming control for all Igm in all zones non-dimming electronic ballasts and
ps 1
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1.

electronic ballasts that screw into medium base sockets do not comply with this

section).

Track lighting is not allowed under this pqth.

EXCEPTIONS:
I

. Up to a total of 5% of installed lighting fixtures
(

need not be ballasted-and-))may use any type of

ballasted lamn 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.

3.1 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- I fluorescent type only. (See the Uniform

Fire Code for face iflurnir.-ation footcandle requirements and other requirements.)

4. LED li~y~ts otl--cr tban exit 1;ta~ts addressed by excgption 3.

5. Metal halide li[~.13ting com llos with all three of the following criteria:

i. IL[Mjtlilil-C.S or lanil)s a rcn-tctor or louver assembly to direct the light;

ii. fixturcs a rc firted wit~ (:ei amicnieta It halide.laMps not exceeding 150 watts
~,

and

iii. electronic ballasts.

Section 69. Effective July 1, 2002, Section 1530 of the Energy Code is amended as

follows:

pef liffea4 feat of tr-aek-er--))the VA rating of the transformer((, whiehever- is gfeat ).

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.

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 transforingr) (less than 30 volts), ((24-watts

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 tinballasted fixture shall be the maximum UL listed

wattage for that fixture regardless of the lamp installed. The wattage used for track lighting

Section 70. Effective July 1, 2002, Section 1532 of the Energy Code is amended as

follows:

1532 Exterior Lighting Power Allowance: The exterior lighting power allowance shall be

(kohe sum of the ealeulated a4lewanees-))calculated separately for (1) covered parking, and

(2) outdoor parking, outdoor areas and building exteriors.

The lighting in these two areas shall not be traded. The lighting allowance for

covered parkin shall be 0.20 WIfe, and the allowance for open parking and outdoor areas

~~n parking and outdoorshall be ((0-10))0.15 W/ft2. BQLppe areas and roadways, luminaires

mounted above 15 feet shall meet IES-N'-,A, requirements for Full Cutoff Luminaires. (Full

51



John Hogan

114180 - amended

5/03/02

V #2

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

Cutoff means a luminaire light distribution where zero candela intensity occurs at an angle

of 90 degrees above nadir, and all geater angles from nadir.)

The lighting allowance for building exteriors and externally-illurninated sins

(including billboards) shall be calculated either by multiplying the building fagade area that

is illuminated or sign.grea-by ((01-5-))9.15 W/ft2 or multiplying the building perimeter in

feet by 7.5 watts per lineal foot. Any building exterior lighting that exceeds 7.5 watts p

lineal foot of total building perimeter is not allowed to be traded with other lighting areas.

EXCEPTIONS:
1. Group U occupancy accessory to Group R-3 occupancy.

2. ((Fef- eevefed paFking, 0.30 W4e
.))Reserved.

2 ar3. The Lop level of a parking garage is allowed to be included with the covered VqLkin g age

category provided 0-uit the luminaires on the Lop level meet IESNA requirements for Full Cutoff

Luminaires.

4. For the ~ias station ppmp area under eggopy only,1.00 W/ft2 may b used. For automobile sales

area only, and. for other exterior retail sales, including but not limited to gardening Mplies, 0.50

W/W 1-iiU be used.

INFORMATIVE GUIDE TO SECTION 1532: NOTE THAT THIS GUIDE DOES
NOT SUPERCEDE THE REQUIREMENTS IN THE TEXT.

CATEGORY LIGHTING POWER TRADEOFF
ALLOWANCE LIMITATIONS

PARKING AND
OUTDOOR AREAS

Covered Parking 0.20 Watts/square foot Calculated separately. Trade offs not allowed

with other categories.

Open parking and 0. 15 Watts/square foot of area Calculated separately,

outdoor areas that is illuminated but see allowance below for use of fagade

lighting credit

FACADE LIGHTING

Perimeter option 7.5 Watts/lineal foot of Calculated separately,

building perimeter but any wattage allowance not used for fagade

lighting may be used for open parking and

outdoor areas that are illuminated

Surface area option 0. 15 Watts/square foot of wall Calculated separately,

surface area that is illuminated but any wattage allowance up to 7.5 Watts/lineal

foot of building perimeter that is not used for

fagade lighting may be used for open parking

and outdoor areas that are illuminated

Section 71. Effective July 1, 2002, the Energy Code is amended by adding a new

Section 1540 to read as follows:

1540 Transformers: Tntemal building transformers that are sinRle-phase and three-phase

dry-type and liquid-filled distribution transformers with a primary voltage of 34.5 kV wi
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below and a secondary voltage of 600 Volts and below shall have a minimum efficiency that

complies with NEMA TP- I - 1996.

Section 72. Effective July 1, 2002, Table 15-1 of the Energy Code is amended as

follows:

Table 15-1 Unit Lighting Power Allowance (LPA),

Use, IkA~~A*ft2)

Painting, welding, carpentry, machine shops 2.30

Barber shops, beauty shops 2.00

Hotel banqueticonfe~-encc/,,-xhibition hall
1,4 2.00

Laboratories (see also office and other Mropriate categories) ((2-.-00))1.80

Aircraft repair hangars 1.50

Cafeterias, fast food establishmentss 1.50

Factories, workshops, handling areas 1.50

6
Gas stations, auto repair shops 1.50

Institutions 1.50

Libraries
5

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

Laundries ((440))1.20

Medical office, clinics'2 1.20

Office buildings, office/administrative areas in facilities of

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

institutions, museums, banks, churches)"""'

((1-.2-0))1.00

Police and fire stations8 '00

Atria (atriums) 1.00

Assembly spaces9, auditoriums, gymnasia9, theaters 1.00

Group R- 1 common areas 1.00

Process plants 1.00

Restaurants/bars5 1.00

Locker and/or shower facilities 0.80

11
Warehouses

,
storage areas 0.50

Aircraft storage hangars 0.40
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Parking garages See Section

1532

Plans Submitted for Common Areas OnlY7

Main floor buildillO lo~bies' (except mall concourses)
Z;1

1

1.20

Common areas, corridors, toilet facilities and washrooms,

elevator lobbies

0.80

1

2

3

4

5

6

7

,44eimnee of 1.35 may be used for-asable offiee fieer- af-ea and QAQ NAIT'42 shall be u-sed- fef the eenunen

7. ((

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. ((Ineludes purap afea under- eanopy. )See Section 1532 for exterior lighting.

htyA

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

not inehl&amp; ffau e0fleaufseo-

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

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

the court area is 2.60 W/ft2.

10. Display window illumination installed within 2 feet of the window

separatee rroi-n thc retail space by walls or at least three-quarter-height partitions (transparent or gpaque),

and lighting for fice-standing display where the lighting moves with the display((, and buildiiig showease

Power Allowance of 1.2 W/ft' mU be used.

)) 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.

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 Waces include, but are not

limited to, laboratories and treatment centers,
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Section 73. Effective July 1, 2002, Section 3.4 of Reference Standard 29 (RS-29) of

the 2001 Washington State Energy Code is amended as follows:

3.4 HVAC Systems and Equipment: For the standard building, the HVAC system used

shall be the system type used in the proposed design. If the proposed HVAC system type

does not comply with Sections 1432 through 1439 the standard design system shall comply

in all respects with those sections.

EXCEPTION: ((Whe-n approved by the building effieia!, a))A prototype HVAC system may be

used((, if the proposed design system eannot be modified to eemply with Oeetim;q 14 ~2 -and-

thfough 14-3-9-,)) as a standard design. Use of prototype HVAC systems shall only be permitted for the

building types listed below. For mixed-use buildings, the floor space of each building type is

allocated within the floor space of the standard building. The specifications and requirements for the

HVAC systems of prototype buildings shall be those in Table 3-3.

1. assembly 6. restaurant

2. health/institutional 7. retail (mercantile)

3. hotel/motel S. school (educational)

4. light manufacturing 9. warehouse (storage)

5. office (business)

Section 74. Effective July 1, 2002, Section 3.4.4 of Reference Standard 29 (RS-29) of

the 2001 Washington State Energy Code is amended as follows:

3.4.4 Fans: The power of the combined fan system per air volume at design conditions

(w/cftn) of the proposed design shall be equal to that of the standard design.

EXCEPTION: For underfloor systems, a 25 percent reduction is allowed for the pr2posed desigLi.

Variable air volume fan systems in the standard building shall be variable speed.

Section 75. Effective July 1, 2002, Reference Standard 29 (RS-29) of the 2001

Washington State Energy Code is amended by adding a new Section 3.6.5 to read as

follows:

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

ventilation.

Section 76. Effective July 1, 2002, Table 3-3 of Reference Standard 29 (RS-29) of the

2001 Washington State Energy Code is amended as follows:

TABLE 3-3

HVAC Systems of Prototype Buildings
3

Use System # Remarks

I Assembly

a. Churches (any size)

b. :5 50,000 f? or:5 3 floors I or 3 Note 2

c. 50,000 ft2 or 3 floors 3

2. Health

a. Nursing Home (any size) 2
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b. :!~ 15,000 fe I

c. 15,000 ft2 and:!~- 50,000 ft2 4 Note 3

d. 50,000 ft2 5 Note 3,4

3. Hotel/Motel

a. :~ ((4))6 Stories 2 Note 6

b. Stories 6 Note 7

4. Light Manufacturing I or3

5~ Office

a. :!~ 20,000 ft2 1

b. 20,000 ft2 and ((eidwf)) 4

:!~ ((-3))2 floors

c. floors 5

6. Restaurant I or 3 Note 2

7. Retail

a. ~~ 50,000 'f
l' I or 3 Note 2

b. 50,000 ft2 4 or 5 Note 2

8. Schools

a. :~ 75,000 ft~ or ~5 3 floors

b~ 75,000 ft~ or 3 floors 3

9. Warehouse Note 5

1

2

3

4

5

6

7

8

9

10

!I

Footnote to Table 3-3: The systems and energy types presented in

this table are not intended as requirements or recommendations for the

proposed design. Floor areas in the table are the total conditioned

floor areas for the listed use in the building. The number of floors

indicated in the table is the total number of occupied floors for the

listed use.

TABLE 3-3 (Continued)

HVAC System Descriptions for Prototype Buildings'

HVAC Component System #1 System #2

Systern Description PackigeO rooftop single zone, Packaged terminal air

one unit per zone conditioner with space heater or

heat pump, heating or cooling

unit per zone

Fan system

Design Supply Note 10 Note 'I

Circulation Rate

Supply Fan Control Constant volume Fan cycles with call for heating

or cooling

Return Fan Control NA NA
Cooling System D:recl emansion air cooled Direct expansion air cooled

Heating System FLmace, heat pump or electric Heat pump with electric

resistance resistance auxiliary or air

conditioner with space heater

Remarks Drybulb economizer per No economizer, if not required

Section 1433, heat recovery if by Section 1433

required by ection 1436
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TABLE 3-3 (Continued)

HVAC System Descriptions for Prototype Buildings'

HVAC Component System #3 System #4

System Description Air handI ~~r per zone with Packaged rooftop VAV with

central plant perimeter reheat and fan-

powered t nal units

Fan system

Design Supply Note 10 Note 10

Circulation Rate

Supply Fan Control Constant volume Variable Air Valume s stems

with controls per Section 1438

-and va-4-4a ble. inlet fans))

Return Fan Control Constant volume VgriableAirV~Iu~messterns

with controls per Section 1438

( fiNvAird eufved een#ifuga4

and vaFj a e 411et~))

Cooling System Chilled water (Note 12) Direct expansion air cooled

Heating System Hot water (Note 13) Hot water (Note 13) or electric

resistance

Remarks Drybulb economizer per Drybulb economizer per
Section

Section 143 3,
heat recovery if 1433. Minimum VAV setting per

required by Section 1436 Section 1435 Exception 1,

Supply air reset by zone of

greatest cooling demand, beat

recovery if required by Section

1436

5

6

7

TABLE 3-3 (Continued)

HVAC System Descriptions for Prototype Buildings'

HVAC Component System #5 System #6

__~_Ysteni Descrip':.on B ~il it-op central VAV with Four-pipe fan coil
per zone with

pcriraetcr reheat and fan- central plant

owered terminal units

Fan system

Design Supply Note 10 Note 10

Circulation Rate

Supply Fan Control VAV with air-foil centrifugal Fan cycles with call for heating

fan and AC frequency variable or cooling

speed drive

Return Fan Control VAV with air-foil centrifugal NA
fan and AC frequency variable

specd drive

Cooling System Cliflicd Nvater (Note 12) Chilled water (Note 12)

Heating System Hot water (Note 13) or electric Hot water (Note 13) or electric

resistance resistance

Remarks Drybulb economizer per No economizer, if not required

Section 1433. Minimum VAV by Section 1433

setting per
Section 1435

Exception 1, Supply air reset

by zone of greatest cooling

demand, heat recovery if

re uired by ection 1436
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Numbered Footnotes for Table 3-3

HVAC System Descriptions for Prototype Buildings

1. The systems and energy types presented in this Table are not intended as requirements or

recommendations for the proposed design.

2. For occupancies such as restaurants, assembly and retail that are part of a mixed use building which,

according to Table 3-3, includes a central chilled water plant (systems 3, 5, or 6), chilled water system

type 3 or 5 shall be used as indicated in the table.

3. Constant volume may be used in zones where pressurization relationships must be maintained by code.

Where constant volume is used, the system shall have heat recovery if required by Section 1436. VAV
shall be used in all other areas, in accordance with Sections 1432 through 1439.

4~ Provide ran-around heat recovery systems for all fan systems with a minimum outside air intake greater

than 70%. Recovery effectiveness shall be 0.50.

5. If a warehouse is not intended to be mechanically cooled, both the standard and proposed designs shall be

calculated assuming no mechanical cooling.

6. The system listed is for guest rooms only. Areas such as public areas and back-of-house areas shall be

served by system 4. Other areas such as offices and retail shall be served by systems listed in Table 3-3 for

these occupancy types.

7. The system listed is for guest rooms only. Areas such as public areas and back-of- house areas shall be

served by system 5. Other areas such as offices and retail shall be served by systems listed in Table 3-3 for

these occupancy types.

8. Reserved.

9. Reserved.

10. Design supply air circulation rate shall be based on a supply-air to room-air temperature difference of

20'F. A higher supply-air temperature may be used if required to maintain a minimum circulation rate of

4.5 air changes per hour or 15 efin per person to each zone served by the system, at design conditions. If

return fans are specified, they shall be sized for the supply fan capacity less the required minimum

ventilation with outside
air, or 75% of the sapply fan capacity, whichever is larger. Except where noted,

supply and return fans shall be operated continuously during occupied hours.

11. Fan energy when included in the efficiency rating of the unit as defined in Section 1411, need not be

modeled explicitly for this system. The fan shall cycle with calls for heating or cooling.

12. Chilled water systems shall be modeled using a reciprocating chiller for systems with total cooling

capacities less than 175 tons, and centrifugal chillers for systems with cooling capacities of 175 tons or

greater. For systems with cooling capacities of 600 tons or more, the standard design energy consumption

shall be calculated using two centrifugal chillers, lead/lag controlled. Chilled water shall be assumed to be

controlled at a constant 44'F. Chiller water pumps shall be sized using a 12"F temperature rise, from44'F

to 56'F, operating at 65% combined impeller and motor efficiency, Condenser water pumps shall be sized

using a 10'F temperature rise, operating at 60% combined impeller and motor efficiency. The cooling

tower shall be an open circuit, centrifugal blower type sized for the larger of 85'F leaving water

temperature or 10'F approach to design wetbulb, temperature. The tower shall be controlled to provide a

65'F leaving water temperature whenever weather conditions permit, floating up to design leaving water

temperatures at design conditions. Chilled water supply temperature shall be reset in accordance with

Section 1432.2.2.
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13. Hot water system shall include a natural draft fossil fuel or electric boiler. The hot water pump shall be

sized based on a 30'F temperature drop, from 180'F to 150'F, operating at a combined impeller and motor

efficiency of 60%. Hot water supply temperature shall be reset in accordance with Section 1432.2.2.

Section 77. As part of the regular code review cycle that is expected to be completed

in 2004, staff from the Department of Design, Construction and Land Use and City Light

will work in a timely manner with industry stakeholders and other interested parties to

determine whether the changes to RS-29 implemented in this legislation have had their

intended consequences. And further, whether there are additional modifications to the

Energy Code that could achieve the joint goals of providing design flexibility, encouraging

innovation and promoting energy conservation, or whether innovation is better promoted

through other mechanisms.

Section 78 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.

Section 79 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 -2~~ay of 00 2002, and signed by

me in open session in authentication of its passage this -2s~~ay of am
Id

2002.

President of the City Council

Approved by me this St day of

Filed by me this 'v day of

(SEAL)

59



City of Seattle

An equal employment opportunity, affirtnative action employer. Accommodations for people, with disabilities provided u,"p'040edquest.

T~T~ 0(10~~ rRA-A()()O TT)nw CRA-RSZI I P- ('?OA) ARA_~,!AO 1:~k ~il -Ff;, n, ; -tfl.

Gregory J. Nickels, Mayor

Office of the Mayor

April 26, 2002

Honorable Peter Steinbrueck

President

Seattle City Council

'FloorMunicipal Building I lt~

Dear Council President Steinbrueck:

I am transmitting the attached ordinance for Council consideration.

This legislation would adopt the 2002 Seattle Energy Code, which is composed of the 2001

Washington State Energy Code (WSEC), plus Seattle amendments. Late last year, the State adopted

the 2001 WSEC, which will takc effect on July 1, 2002. As has been the practice for years, last year

Seattle adopted the State n: -L1 iations as Seattle amendments, prior to the State effective date. Thus,

most of the present ordinance carries forward existing 2001 Seattle amendments into the new 2001

WSEC. In addition, the ordinance includes revisions to the exterior lighting section and to the

annual energy analysis compliance option in RS-29, pursuant to tasks required by Ordinance 120525.

The Department of Design, Construction and Land Use (DCLU) held I I public meetings to develop

and review draft proposals. The DCLU Construction Codes Advisory Board (CCAB)discussed this

topic at four meetings this year and completed their recommendations on April. 4, 2002. DCLU and

Seattle City Light concur with the CCAB recommendations. The proposal for exterior lighting

achieves some additional increases in energy efficiency and limits light pollution in certain cases, an

issue raised by the International Dark-Sky Association. The proposal for RS-29, the annual energy

analysis/cornputer modeling Energy Code compliance path, includes an additional tradeoff option to

promote innovation, an issue raised by developers. In addition to the ordinance, DCLU has

developed a draft Director's Rule to implement the provisions for alterations to existing buildings, an

issue raised by the Building Owners and Managers Association.

There are no fiscal impacts associated with this ordinance. A SEPA determination will be published

in early May 2002.

Thank you for your consideration of this legislation. Should you have questions please contact John

Hogan at 3 86-9145.

GREG N~CKELS
May&amp; of *attle

600 Fourth Avenue, 12'h Floor, Seattle, WA 98104-1873
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AN ORDINANCE relating to energy efficiency and energy conservation: amelfiding 'Section

22.700.010 of the Seattle Municipal Code ("SMC ") to adopt by refOl
~

ence the 2001

Washington State Energy Code (WAC 51 -11) and to repeal the 2,.00 Washington
State Energy Code and amendments thereto; amending 2001 ~Y.,~shington State

Energy Code Sections 1132.2, 1132.3, 1133, 1144, 1150, 11,61 1162,1301, 1310.2,

1311.6,1312.2, 1322, 1323, 1323.3, 1331, 1333, 1402,14,11.1, 1411.2, 1411.4,

1412.2,1412.4,1412.6,1413.3,1414.1,1414.2,1416,,.I~, 1,1423,1432.2,1435,

1436,1437,1438,1440,1452,1501, 1510,1512,1511,1.1, 1512.2,1513.1, 1513.3,

1513.5, 1513.6, 1521, 1530 and 1532 and Tables 10-5A, 10-513, 10-6, 13-1, 14-1 C
and 15-1 and the title to Chapter 15; adding to the 2001 Washington State Energy
Code new Sections 1144.1, 1144.2, 1144.3, 11-44.4, 1144.5, 1144.6, 1144.7, 1411.5,

1412.8, 1413.5, 1421.1, 1431.2, 1436.2, 1436 .3, 1438.1 and 1540 and new Tables

14-1 H, 14-11, 14- 1 J, 14- 1 K, 14- 1 L and 14 - I M; amending Sections 3.4 and 3.4.4 and

Table 3-3 of Reference Standard 29 of,~he Energy Code; and adding new Section

3.6.5 to Reference Standard 29 of thqEneru Code.

BE IT ORDAINED BY THE CITY OF SEATTLE AS FOLLOWS:

Section 1. Effective July 1, 2002, Section 22.700.010, SMC, as last amended by
Ordinance 120525 is further arriencled as follows:

22.700,010 Adoption o-fthe- ((20W)) 2001 Washington State Energy Code and local

amendments.

The ((20W)) 2001 -.Washington State Energy Code (WAC 5 1 -11), ((aR44he

flel4s the+--t~~- --afiee 120378 the Sea#le Affle

an(4 the Washin t St t Bi il i d il
+- +I,- 1AA

C; h 200g on a e a g o e o eUff - .6 t e

Washifl"- -S41A te Go4e 4~led J4 5 2001 WSR 04 03 010 hi h i f l dz1- fFaffy , ( ), ))w c s i e

wiTI-i the Ci'ty Clerk in C.F. (('~144~-:~))
-1

((

OK4ii -~220--4-24))aiid the ani-enciments thereto adopted by Ordinance

fluit incornorate the Seattle Ainend-nents, are hereby adopted and by this reference made a

parl of this st-~btitle ancl shalt constitute the official Energy Code of the City. The

j'yy,'ashingti--)n State Energy Code, and amendments thereto, are hereby repealed.

Sectioit"2. Effective July 1, 2002, Table 10-5A of the Energy Code is amended as

follows:

TABLE10-5A
DEfAULT U-FACTORS FOR OVERALL ASSEM13LY METAL STUD WALLS,

EFFECTIVE R-VALUES FOR METAL FRAMING AND CAVITY ONLY,
AND DEFAULT METAL BUILDING U-FACTORS

GroM R OccUancy:
Overall Assembly U-17actors, for Metal Stud Walls

1
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"k

16" o.c. -R-0 On.-mi.,C) u41 4 U-0. 13 U-0. 12 IT-01.10

- --- ------

U-0.097,,

-

U-0.091

R-1 U-0.12 U-0. 12 U-0. I I U-0.094 U-0.090 U-OM3
R-2 U-0.1 I U-0.010 U-0.099 U-0.086 U-0,98-1 U-0.077

R-3 U-0, 1 0 U-0.095 U-0-090 U-0.079 U-0-075 U-0.071

---R-4 U-0.09 U-0.087 U-0.032 U-0.073 U-0.U170
-

U-0.067

R-5 Li - 0. 0 ~ 3, -1113-0.080 U- 0.076 U-0.068 U-0.065 U-0.062

R-6 L;-().07'7 U-0.074 U-0.071 U--0.064 U-0.061 U-0.059

R-7 U - 0. 0-, 11 U-0.069 U-0.066
U-O.&amp;

U-0.058 -U-0.055

R-8 U`-0.067 U-0.064 U-0.062 U-0.04~7 U-0.055 U-0.053

R-9 I.-L-0.062 U-0.060 U-0.058 U-0.054 U-0.052 U-0.050

R-10 U-0,059 U-O.W57 U-0.055 U-0.051
,

U-0.049 U-U48d

24" ox R-0 (none) 3 U-0. 12 U-0. I U-0.091 U-0.085 U-0.079

R-1 U-1 - 0. 1 U-0. 10 U-0~098 U-0.084 U-0.078 U-0.073

- R-2 ~-O~ 0 U-0,091 U-0.689 U-0.077 U-0.073 U-0.068

R-3 -0,092- U-0.0883 U-(T.082 U-0.072 U-0.068
-

U-0.064

PIT UJ-0.084 I,
'T - 0. () 7

-17 U-0.06 U-0-067 U-0.063 U-0.060

- R-5 U-0.0-18- U-0.071 U-0.070 1.063 U-0.060
i:

U-0.057

R-6 ;-0.0-1
--Li~.)j~,

-0.067 U-0.066 U-0.059 U-0.0~~± -0.054u
R-7 U-0~067 T-0.06-3, U-01.062 U-0.056

-

U-0.053 U-0.051

R-8 t 1-0.06-~ U-0.0~;,) U4058 U-0.053 U-0.051 U-0.048

R-9 u - 0. 0 51 9 U-0,056 -0. 0 5 5u- U-0.050 U-0.048 U-0.046

R-10
4:

U-0,056 i 1-0.053
U--3.052,_

U-0.048
1

U-0.046
I

U-0.044

0!7
i cr thai

-~-

Gr,. ~;j p- P Ocximancv.

Overall
i

Metai Stud Wall, s

(ow
I MIMI;_ 1'10,ild

16" o.c. R-U, U-0.3,1~12 U-Q.132 U-0.124 U-0. 118 U-0. U-0.106

R-1 t I

- 0%) ~,2 6 Ov U` -0. 117 U-0. I I I U-0. 106 U-0.099 U-0.096

~-2 .70-,
7

'U-0. t05 U-0-jo-O lui - 0-0, 9 6 0

R-3 U-0. 17 U--0-09-z. U-0.091 U-0,081.1 j-0.082

R-4 U-0, 146 T-0.0,~-1 U-0.083 U-0.0,80 t- 0. 6 1-0.0-,4

R-5 U- 0. 1 '2 8 t71-0,090 U-0.077 U-0~0,74 1 0. Op 7 1 U-10.069

~-6 1111 U--0.074 U-0.071 U-0.069 t~~ - Q. Q'66 U-0.065

R-7.,,.' U-0.102 7-0-069 U-0.066 U-0.06-5 0 6 U-0.0 I

-R- 7_() .064 U-0.062 U-0.061 1 U-0.058 I U-0.057

Q-0.084 U-0.060 U-0.059 I J - 0. 0 -,~ 7 ! U-O.Ozp U-0.054

_0.0: -0.055U -Up -Q. 054
11

U-0.052) 01L.051

24" ox none-0 L U-0.338 11 U-0.116 U-0.108 U-0. 102 U-0.094 U-0.090=
R-1 TU 0~7-3-77-0' 104 U-0.098 U -0. 0 92 U-0.086 U- 0. 0 S, -i

R-2 U-0.202 U-0.094 U-0.089 U-0.094 U-0.079 7LLL
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R-3 U-0, 11 6 9 U-0.086 U-0.082 U-0-078 U-0.073 UAQ7-D
R-4 U-0.075 U-0 072 U4 -068 U-0,-' 66

R-5 -U-0 A 26. U-0-07-' U-0.070 U-0.067 U-0.064 U-0.062

R-6 7-0.
i

I U-0,068 U-0.066
---

U-0.06--
--------

U-0.06i U-0.059

R-7 1 00 U-0.064 1

1 Q-)-,.062 U-0.059 U-0-0~7.,. U-0.05

R-8 U-0.09 I U-0.060 U-0-058 U14056 U-0.054 U-0.052

R-9 U-0,084 t j - 0. 0 51 1-1
1 ~-0.01~5

......... .
- 0, V-5 U-0.050

R- 10 L If
-

10,
*

(0) 1/ -1 tj-Q.0~4 L j - 0. 0 5 2 U-0,050 L~-k.o-~g U-0.048

2

Ff,'cctivc R-VLilaes for N/Tletal Framing i:,d Cavity Oiil-,

Cavity I tisplation

Nomill.11 kchmi Df,p1h, NonjillA

Depth, 111che", Inche" R-Viilue U)" T' O.C.

Air (`,iN itN 3 y IR-0.91 (air) 0.79 0.91

4 3 - R-11 5.5 6.6

4 3-1/2 R-13 6.0 7.2

4 3-1/2 R- 1=5,

6.4 7.8

6 5-1/2
-

R- LO 7.1 8.6

6 5-1/2 F0 1 7.4 9.0

8 7-1/4 A-25 7.8 9.6

Insulation is 4
R- 11 5.5 6.1

uncompre
7.0 9.1

R-30 +9.3 11.4

5

8

9

10

11

12

13

14

115

Oefault Mc~~l Buildina U-Factors
- -------- -

-

r-

II

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

Faced fik.er gla~,-:s 1)11,1n~,,~t imalation ro1ted and

p~,~rpcndicu!':!r lo str,,icft;ra! cov~,,mlz~ 'S"Icets 0.133 0.127 0.114 01091 an, na
fa-,~tciied to 'ho f~aiii c. hkddiii~-, insulation. i-1 place,~-- ------- -
F,LjcL~d fiber glass batt insulation suspL~ndcd bet~.ye~m

Amcwr~tl "raju-c. Metal ~:,weri]'. I - -di~-ectlY 0.131 0.123 0.107 0.079 0.065 0.057
Lo filmi--IC

Faced fii~er f-dass blankeL insti!7ion- rolfe~~ .O%,er a;id
I

P',~f1ler,fiCUleurto structural frame. Lid jhsi tlation 0.102 0.096 0.084 0.065 na na
blocks phiced over insulation to align klistructural

7frun.i~.
1

1

1

Faced fiber glass batt iDsulat),on su*nded between

structunal frarae. Rigid insuLilion blocks placed over
1 0.099 0.093 I 0.080 0.059 0.048 0.041

insulati on to
aliLn with.struct,,tral

frame.
I

I

I I

Section 3. Effective July 1, 2002, Table 10-5B of the Energy Code is amended as

follows:

TABLE 10-5BW
GroRR R Occupancy:

Default U-Factors for Concrete and Masonry Walls

16 0 8" CONCRETE MASONRY

3
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WALL DESCRIPTION CORETREATMENT
Partial Grout with Ungrouted Cores ,~golid

Empty Loose-fil l instilated

~
Grout'

Perlite
.1

Verwiculit

Fxposed Block, Both Sid.es 0.40 0.23 0 24 0.43

R- ", haterior Insulation, Wood F-11-ring 0.14 0.11 -:4-12 0.15

I
P,-6 l'-1teF'0Fh1SLf.1atfon, A~vood Furi-irig 14 0.11 0.11 0.14

R-1 0,5 Inter'lor Insutabon. Wood Furning 0.11 0.09 0.09 0.11

R-8 lriter~or Insu'jat i on, TkleL~tl Clips 0.11 0.09 0.09 0.11

R--6 Extmor Insulatioll 0.12 0. 1 (Y' 0.10 0.12

R- 10 Exterior hisLilation 0.08 0 7 0.07 0.08

R-9.5 -1d Poiystvre-.n~; Integral

Insulation, Two Webbed Block 0.11 0.0 9 0.09 0.12

12" CONCRETE MASONRY

WALL DESCRIPTION 4e CORE TREATMENT
P ial out with Un,.routed Cores Solid

,V-mvt-v Loose-fil l insulated Grout

Perlite Vermiculite

Exposed Block-, Both Sides 0.35 0.17 0.18 0.33

R-5 h-Alerior Insul-,ition, Wood Ftm 0.14 0.10 0.10 0.13

R-6 Interior Insul-ation, Wood Ftirnip*L~~ 0,13 0.09 0.10 0.13

R-1 0.5 Interior Insulation, Wood Ftilning 0.11 0.08 0.08 0.10

R-8 Interior Insulation. Me~(11 Clips 0.10 0.08 0.08 0.09

R-6 F'xterior
lr-isii-hitio-l 0.11 0.09 0.09 0.11

R- 10 Exterior Insti'latioll 0.08 0.06 0,06 0.08

R-9.'5 Rl(-,Id PoNstyrene lnt~~gral

J,Insulatlon, 'rwo Webbec, B-1

.

o ck 0.11 0.08 0.09 0.12

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

R-5 Interior Insulation, WoWFurnng 0.15 0.13 0.13 0.16

R-6 Intenor Insulation, Woold Furring
.-- -- .. . . ........... ..

0.15 0.12 0.12 0.15

R-10.5 hu~~rior Insubation, Wood Furring 0.12 0.10 0.10 0. 1 2

1.

R-8 lateTior
Instil-at,lon,

Metal Clips 0.11 0.10 0.10 ::d

4
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R-6 Exterior Insulation 0.12 0.11 0.11 0.13

I

R
t Ij

-1 "Exterior h-milatiotl 0.08 0.08 0.08 k09

2

3

4

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

6" CONCRETE POURED OR PRECAST

WALL DESCRIPTION CORE TREA , ENT
Partial Grout with Ungrc,~Aed Cores Solid

Empty Loose-El 1,insulated Grout

Perlite Vermiculite

Exposed Block, Bot!-t Side,,-; NA NA'- NA 0.61

R-5 'imerlor IDsi-dation. Wood Furring NA Mk NA 0.16

R-6 Intel-lor Itisulation, Wood Furrin, NA ,NA NA 0.15

R- 1 -0.5 Intel-'10r IIISLIIItion. Wood Furring NA 7 NA NA 0.12

R-S Interl-or ln~,iflatlon, -,N/TeLal
C11i[)s

NA NA NA 0.12

R--6E'-'xter'101, hisLilation
.-

NA NA NA 0.13

T_ 10 Exterior Irisulation NAc" NA NA 0.09

Notes for Defau Table 10-5BJL

Grouted cores at 40" x 48" on centyf vertically and horizontally in partial grouted

walls.

2. Interior insulation values inclulk; 1/2" gypsum board on the inner surface.

3. Furring and stud spacing is 106 on center. Insulation is assumed to fill furring space

and is not compressed.

4. Intermediate values may)k interpolated using this table. Values not contained in

this table may be compyted using the procedures listed in Standard RS-27.

TABLE 10-5B(2)

Q~her.11,1-,m Gi-oup R OccMancy:
DefLlt U-Factors for ConcreLe and Masonry Walls

F arning Rate dR-Value6f Tiisiflalwn I I j-hac-ors I AssemblvlJ-Factors for Assem~)Iy -,
-Factors for

Type and Alo&amp; Concrete Block Walls Concrete Block;Valls:

Dej,th
I

Solid Lk Solid Groutec F Partially Grouted (CCF,-S jn~asulated

excWt where
Spe(7

j

fie6j

FN, ~
Fr,-~ PT~ R- 0 L- 2-580 U- 0.48()

C ',)re,~ -,.illed KA. N.A. U- 0.350

nj, ti Li 11 hisulation

Continuous Wood Fr~mm-,~,

0.75 in. R- i.0 U- 0.247 U- 0.226 U- 0.210

1.5 in. R- ,). 0 U- 0.160 U- 0.151 U- 0.143

2.0 in. R.- 10.0 U- 0.116 1 U- 0.107

3.5 in.- it-.0 U- 0.094 U- 0.091 iL 0.088
7

3-5 10- R~ 110 Ll- 0.085 U- 0.083 JL- 0.080

in. R- 15.0 Ll- 0.079 U- 0.077 U- ~.075

5.5 in. R- 1, 9.0 U- 0.060 U- 0.059 U- 1.058

Lj- U- 0.055 11-0154

Koadu.-~--m,-N ~talAr~qj,,; ux
--

L- - ;igaL24in.on,;c;i
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2

3

4

5

6

7

8

9

10

11

12

13

0.75 in. R- 3.0 U- 0.364 U- 0.321 U- 0,288

1.5 in- R- 6.0 jL 0 274 U- 0.249
!L- 0.229

2.0 in. R- 10.0 U- 0.225 U- 0.207 U- 0.193

3.5 -4. Q R- 11.0 U- 0.169 U- OJ58 U- 0.149

-,.5-4 () in. R- 1iI~ U- 0.161 U- 0.152 U- 0.144

3 :,- ~0
. ......

.. ------

R- 15.0 U- 0.155 0.147 U- 0.140

U- 0 M8 U- 0.113 U- 0.109

!L- 2-113 U- 0.109 U- 0.10LI~5
il-Mdat lios at-'14 in. on cc;itcr horizontall-v ~;nd

---
1.61,- verficaliv

n g 1 U- 0.195 U- 0. 2

1.0 in. R- 5.,) U- 0. 1,94 U- 0.172 !L- 062
in. U - 0. 174 U- 0,163 U-t 0 154

L5 in. R- 5.7 U- 0.160 U- 0.151 14- 0. 143

-5- ID-
R- 7.5 U- 0.138 U- 0.131 U- 0.125

L_5 in. R- 8.4 U- 0.129 U- 0.123 U- 0.118

2.0 in. R- 7.6 U- 0.129 U- 0.123 U- 0.118

2.0
-

Ln. R- MO U- 0.110 U- 0.106 U- 0.102

2.0 in. R- 11.2 U- 0.103 U- 0.099 U- 0,096

2.5 in.- - R- 9.5
j - - U- 0. 11 011) U- 0.104 U- 0.101

T5
-M i- T2 .5 U- 0.01)2 U- 0.089

- ' - U- 0.086

2.5 in. R- 14~O U- C-066 U- 6. 083 U- 0.090

3.0 an. R- 11.4 U- O.C04 U- 0.090 U- 0.088

3.0 in.- R- 15. 0 u- tLm
-

U- 0.076 U- 0.074T.0 in.- R- 16.8 0.073 U- 0.071/
!L- Q-.069

3.5 in.- R- 13.3 U- 0.082 U- U- 0.077T~5 in. R- 17.5 U- Q069 !L-Q.07 U- 0.065

Ln- R- 19.6 U- 0.064 U- (X-062 U- 0.061

4.0 in. R- 152 U- 0.073 1L,"2_071_ 0.070U
~ f) ill- K- E~ U- 0-061 U- 0.060 U- 0.058

4-0 in. R- 22A U- 0.057 JIL- 2.056 U- M54
in. R- U- 0.046

jL- ~.046 U- 0.045

ontillump~ 11,.,sui3tion Ut-jmL(!f--u,,jwd by FtaRMIL

R- TO U- 0,?30 U- 0,212
!L- LI-1)7

R- 4.0 t
f - 11)

i
"N' 7- 0.175 1 T- 0. 164

R- 5.0

No Fravr,~L'ng R- 6.0 f TT- -1.129 1 4

X- 7.0 IT U- H 11. 5

pl- 8.0 U- 0. IGI

R- 9.0 U-Q-093
P- 10.0 U- OJIM U- U- 0.14,3

No Fiamin~ R- 11.0 1 f- If U- 0.01711)

R- ~ 2. 0 L L,f I
-
0. 7.

U- 0.0-113 U- 0~10,:

R- 13.0 [~-, , (I-,!) U- 0.068

R- 14.0 U- O~064 U- 0.062

R- 15.0 0.061 !L- 2_060 U- U,059

hjgYLa-min g R- 16.0 0.056 -2.056jL -- U- 0 0-55

RM 17-Q U- !a-.0-53 U- OT52

B~-- Bs --0 U- Q_051 U- 0.050
1R- 11).0 U- 0.04c~ U- Q~q48 U- 0.047

R- 20.0 U- 0.047 t
I - 0. -0 46 U- 0.045

' Notes for Default Table 10-5B(2)

I It is acceptible to use..."the U-factors in Table 10-5B(2) for all concrete and masonry
walls, Provided that the grouti,m,- i's cqual to or less than that specified.

For unprouted -~vafls, use the partialjy-~4routcd colunm.

For motal studs and z-furrm(T, us -framing category.c1the continuous-metal

- For discontim.i.oivs rpetal clips I inch square or smaller, use the metal-clip category.
- Forinsulatiou

...

that. Is attachvd Nv 1 thout Lmv Framiniz members (e.g. glued), use the

conti.n.g.,-).L.:S-ilISLllc-ttioii-unitit~~n=i-ted-by-framing category. Continuous insulation mgy be
installed on the Uitcijor or exterior of masonry walls, or between stand-alone walls in

_11~~LMjjl~ti-lq ~~E sorixy wal Is, or wi the interior or exterior of the concrete.
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2. For Table lQ-5B(2).,tbq U-factor inclu."Ies R-0.17 for exterior air film and R-0.68 for

2 F'oi- iin,~tilated walls, the U-factor also includesR-~45
3 for 0I.-in, ~Uvpsuin -board. I.3-factors al", ProVided for the following -lolls.

4 La I_Concrcte'"afl: 8j.n. norina' welght concrete wall with a dens4y of 145 lb"(ft-1.

i~Qlidjyroutcd concrete bloct. Nvall, 8-1 te block5 thl S 'n. ired'imi weight ASTM C90 coa e

6 -~vifll a ciensitv of I I 5'__I.h/.Pt' and.solld groutecl cores.

7 Lc) block %,vall: 8-In., niedIUMweightASTIN/TC90 concrete

8 block with a densv,~, of 115 flh/h ha'y i1l'- n1orci ricr steel every 33 2, i n.. verti cally and
I

~
rei

"

11

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

3

32

33

34

35

36

Section 4. Effective July I
",.,2002,

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

TABLE 10-6

/11
Other than Group R Occupancy:

Default U-Factors/for Vertical Glazing, Overhead Glazing and Opaque Doors

Vertical Glazid'- Onclu ing- frame
P~

U-Factor

Aluminum Vinyl/
Any

w/ thermal Wood
Frame

break Frame

Single L45 1.45 1.45

Double 0.90 0.85 0.75'_

1/~ Inch Ai~ Fixed 0.75 0.70 0.60

1/2 Inch Air, Low-etu./+U)
,
Fixed 0.60 0.55 0.50

L/,jn,cLjI_AIr. Low-e(o-'O). Fixed 0.55 0.50
.0,

it 5

1
1
/~

- Inch Ar_gori, Lov,-c Fixed 0.50 q.45

37
11

The c

everv 48 M. ho.rizontal ly, Vvith core-, grouted iii those areas oniv., 'Other cores are

fil le,02,Nith insulating matenul on'l, y if tnere is no other insulat
'.

i W

3. For walls wltli-.J.ns-L,~latio~,i..contilned in a framinv- laver, the U, actors in Table 10-5B(2)

assume contact (and thernial bn&amp;~Ingy) between the mass wAll and other framing. For
wall niultiole favers v,~here the wood or metal fraillilig layer does not

contact the concreteor masonr-v laver..b.c. ,valls,with-ja L the stud wall1-airspace belween

layer aij -.c niass %vail jqy~~~ 'r -the aDDroDriate wood or metal-
_~_jl

_~qc
-

c
-
c )table to use

framc,vv,ajJ deCaii'lt U-factoi-s in Tables 11 0-5L.-)r 10-5,A, Note, it is accej:tahle to use this

2,ppi-cialh NN,,hcre the insulation extends -)t~~qj:Ld _z~,!~Lct with theL
. . . . ............. .

Lver I e.~-. a. n Ii T i a ss aI I I oiTi'nal f6ur-;ncjl nietat.s'ttid containing insiflation that is

noms nall v six inciles thIcI and therefore__!L~tc,0

metal sUidi.

4. Except for wall asscrnblieq~Eiajifyir...~~ fo~ note 3, if not taken from Table 10-5B(2), mass
wall U41actors shall be deternnined in ~;ordance with ASHRAE/IESNA St dard 90.1-

200 1, Append;,x A. Section A'~. I all.,11-ables A-5 to A-8, or Section A9.4. If not taken

onn Table 10-9, Ileat capacity for.-I'liass -,,,vails shall be taken Clom ASHRAE/lESNA
Standard 90.1-200 i, Appendix A"., Table A-6 or A-7.

~Ith a thenri-al break is as defined in footnote 7 to Table
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Overhead Glazin : Sloped Glazing (including frame)

U-Factor

Aluminum
'

Vinv
Any

w/ therinal '"`(4d
Frame

break Frame

1.74 1.74 1.74

D o i i Hie 1.08 1.02 0.90

Y~, Inch ALi~_j]L,._ecj 0.90 0.84/ 0,72

lncl~ A'r, Low-e 0.47-F ixed 0.72

hicli Air, Lov,,-e Fixed 0.66
Qr~

6 0 0.54

Incli Argfon. Low-e Hxed LJ54. 0.48

5 fronathe Nertlcal lane.) Other overt-wadgjazing sliall use thedefaults in Table 10-6E.

This default table is )p i~~qbje to sloped glazin nly. (Sloped ~,,Liz is a i~Lultinlc'-Ete

4 gllazl-d sysLem (siniilar to a cm-tain wall) that ~-,reate- than i5 degrees

9

10

11

12

13

14

15

16

17

is

19

20

21

U Ffteter-

AT.-I I ood

Frame

si-R* 24-5 2 4 5
-.

-

Double 445 4 A4-

14 4 0 9 5w- - -

~
44-'~44 =~ A 140 0-8-S

-

r-geia

140 Q 944-.

4 24-

i±~2 4-4&amp;

0 aque Doors

U-Factor

UnInsulated Met 1.20

Insulated N/letal ~Inclifdimr Fire Door
and Smok-e Vent)

0.60

Wood
-

F-O.50

NOTES:
Where a gap width is listed

(i.e.: 1/2 inch), that is the minimum allowed.

Where a low-emissivityp'mittance is listed (Le.: 0.40, 0.20, 0.10), that is the maximum allowed.

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

Where an operator typ~ is listed (i.e.: fixed), the default is only allowed for that operator type.

Where a frame type isAisted (i.e.: wood/vinyl), the default is only allowed for that frame type.

WoodNinyl fram~, includes reinforced vinyl and aluminum-clad wood.

Section 5. Effective July 1, 2002, Section 1132.2 of the Energy Code is amended as

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

replaced shall comply with Chapter 14 of this Code.

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

individijal NNater source heat rurnj~,~! is beifl~4 rerlaced or where 60% or more of the lenAth

of the taink cRictvvork (not incIL,,din,,_) diffuser FUI-IOU'S", on a floor or served byim~*
AvIlIc"bever "s smaller. is being rnoved or reDlacecl.

a, the svsteni shall conin1v witli the econorn Izer requiri-m-tz in q,-(-f 11'r-, 14,-~-A

b, the systern slial I con-irly -,,vttli a long-terra ij~uL~Ijqt been qpprove42,2y DCLU and
&amp;at bring tjhe,,-i,,echanjcaI ~~-Ystei.n ser,vina that floor into cotimliahce with the

econon-tizer reotnretrients in Sec,~ion 1413 throu0i incremental chLarif s. For Droiects
- r- t 1 an shalLbe upchat 's revised.asi 11's orition. th-e T)l -ed -,N~-henever tihe EnerEv Cod'e, i

EXCEPTIONS:

1. Yjm e 1 'lie flo-ar-to-strUCtUre (T~ottorn of beam if there is a- bearal Ifeight is less flian 10 feet and the

repiacerr,,ent cx -ai S--p1jignt is ilot illsq ialle,~ outioo-, or in a mech

2. The Code Offflcia;l In ,, approve afte -native (lesians
- __ _- ------ IU-4 i ____ uot in fqWcotrpiiiince when

existiLr,,,, bui ldit-iL, cxx~,~i a ,

ical or where ft; il cornpliancegLc __ i&amp;ec_ _riianci6 impract -- ----- __ -- - ---

would place an unreasonable ecoionijc burden 011 the project.

1132-21.2 Economizer Capabifi4- for Water Source Heat Pump Systems: Where water-

sollree hecq be, la~~ed, the ind' "dti~ being replaced shall haveare , ing repj2,~ed, the --ni al heat DUMD
val y es 2 a I

i
i i i t h~Sec t~ 14 3 2. id

a 'all be equipped with economizer coil and
0 eratingicontrols. When I lie total capacitv of all the heat Dumps with economizer

-coil connected to a partic~ilar systeni e\ceeds '50% of the installed cff~Lt~jt of-that

slllsteni~ then the condenser ,vater sNsteni.and coolim-f tower for the ertire system
shall he an --conon-iLzeijLq con1plies with Section 1433. (This

mgy necessitate changjn- the cooling fo~yer.and loc,L) pipLi~,-§ze.Lor

b. the svstcni shall comply with a long-tel-L -i thai has been api)roved by DCLU and
that will brln~, Ohe mechanical system serving that floor into compliance with the

ecqponu,~~r regLilren-1ent-s la'Section 1433 th i

qs'n,,~ this option, the plan, hall . . .. ...............

be uudate~,' whenever the Encrgy Code is revised.

EXCEPTIONS:

1. svStelLiLLlhat cqo~nU)I~J~,, Lil the air econornizer requirements.

2. The Code Offickil not in full cgWliance with this Code when-- --------

k-Xt.stimf buikfin:~ or'occunancy constraints makc coMp iance impractical or wL,-.,e full compliance
wo! i I

Ld
p 11 t312L~a QW_,_Iac~, a--- so, able econoini~; bui-~ien on the project.

Section 6. Effective" July 1, 2002, Section 1132.3 of the Energy Code is amended as
follows:

1132.3 Lighting and Motors: Where the use in a space changes from one use in Table 15-

1 to another use in T
,

able 15-1, the installed lighting wattage shall comply with Section 1521

or 153 1.

Other ((T)]Ltenant improvements, alterations or repairs where 60% or more of the

fixtures inaspace enclosed Y walls or ceiling-height partitions Apf".-e iii Table

is 1) AN44.1'.R ate"Ontspaee or- in ffli-e-RtiFe floor- (Whiehever- is snia4e"are new shall-

9
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comply with Sections 1531 and 1532. (Where this threshold is triggered, the areas of the

affected spaces may be aggregated for code cor-i CI iance calculations.)

Where less than 60%, of the Fixtures in a s9race enclosed by walls or ceiling-he t

j?~,jrfljons are new, the insiafleid lighting wattage sliall be maintained or reduced. Wbere
60'~,~o or more of the 11 ~i,,htlm_, tixtures in a suspended ceiling are new, and the existin`g

insulation is on the suspended c ei ling, the roof/ceiling assembly shall be
insula~ed according

to Lhe provisions of Utlapt~~r 13, Section 1311.2.

Where new wiring is being installed to serve added fixtures and/or fi iures are being

relocated to a new eircult, controls shall comply with Sections 1513.1 thrc~gg'h 1513.5. In

addition. officeareas 'less than 300 fi- enclosed bv walls or ceiling-heigh itions, and all__t_p

meetilha Lmd confererlc,C rooms, and all school classrooms, shall be ectuib'ped with occupancy
s nsors that comply vvith Secti.on 15 13),6. Where a new lightin anpf (or a moved lighting9 p
panel) w;I fli all new racc~,vay apd conductor wiring from the panel tO the fixtures is being

installed, controls shal 'I also conip] v with the oth s k~ Section 1513.6._L_qqiLgMent

Nklillere ri~_-w,,val'ls or celling heiglat vartitions are added to an.existing space and

c eate anew enclo.s.ed space. bUt..tho I i ~_Ihfl
1
-
1
,

11
tl XI Ure-S ar.- n ot being changed, other than b n

rellocated- the new enclose~L~sacje shall, have controls that cornpjy_~y~~oqs 1513.1

Lhro~~wli'. 5~13. and 15 1 .4 t I i r o uLjh 15 13.6.

Those motors which are altei,_-d or replaced shalt~~`Comply with Section 1511.

Section 7. Effective July 1, 2002, Section 11337-,

,

of the Energy Code is amended as

follows: /I/

1133 Change of Occupancy or Use: Changis of occupancy or use shall comply with the

following requirements:

a. Any unconditioned space that is aj~6red to become semi-heated, cooled, or fully

heated, or any serni-heated spaceAhat is altered to become cooled or fully heated

space shall be required to be br.ought into full compliance with this Code. For spaces

construqitd Trior I.q-this heating output capacity shall not exceed

16-BIt fo-LL,'h ver sq Li are
"

o L s the bui tdi nu envelope comp I es with the
............

reg,~jireinents ,-, C Cliapter I Existing warehouses and repan- shops are considered

unconditioned space unles*s ti~ev are ind~Wated as conditioned sna,ce in DCLU ecords
....... .....

or thev werc-b.tillt after .1'980and they complv ~,~,ith tile building envelope

r~~quirements For con&amp;floned space in effectat the t1ine of construction. (See the

Seattle Mechanical C.ode for re- wrenients for combustion WSliances.)

b. Any Group R occupancy whicli is converted to other than a Group R occupancy shall

be required to comj5ly with al t of the provisions of Sections 1130 through 1132 of

this Code. /I

Section 8. Effectivi July 1, 2002, Section 1144 of the Energy Code is amended as

follows:

1144 Violations and Penalties --k sha4lbe a violatieii of this Code for- any per-sall, fiffn,

or- eofpor-atioll to er-ee, e6n Q*Sq
4 x~ Ztp Y buildifign er- rehabilitate a" e~64

:btjjjdjflg or. st-M-40-4-4 -IV- Ie 4fi the sta4e;--ef-,41t~w the same to be done, eei#fa-Fj, te my of the

(;.jf this Go

10
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2

3 Section 9. Effective July 1, 2002, the Energy Code is amended by adding new Sect~qj~s

4 1144.1, 1144.2, 1144.3, 1144.4, 1144.5, 1144.6, and 1144.7 to read as follows:

b

6 1144.1 Violations: It shall be a violation of this Code for any person, firm or colg6ration to

7 erect, construct, erillarge, reprar"r. move, improve, remove, convert or demolish,,,,t~quip,

8 occupy, inspect or maintain any bUilding or structure in the City, contrary to.,br in violation
I

9 of any of the provisions of fl-J's Code.

10 It shall be a violation of this Code for any person, firm or corpordtion to knowingly
11 1 aid, abet, counsel, encoura,-,~,e, h ire, commend, induce or otherwise pic(cure another to violate

12
1

or tan to comply witli mis Code.

13

14

15

16

17

18

19

20

21
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27

28

29
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38

39

40

41

42

43

44

45

46

47

It shall be a violation of this Code to for any person, firn);~'or corporation to use any
material or to install any device, appliance or equipment whic~"does not comply with the

applicable staridards of this Code or which has not been apprbved by the building official.

1144.2 Notice of Violation: If after investigation the building official determines that

standards or requirements of this code have been violatA, the building official may serve a

notice of violation upon the owner or other person reO
,

onsible for the action or condition.

The notice of violation shall state the standards or K~e4uirements violated, shall state what

corrective action, if any, is necessary to comply 71th
the standards or requirements, and

shall set a reasonable time for conapliance. TheAiotice shall be served upon the owner or

other responsible person by personal service-
),

.

,,kertified mail with return receipt requested or

registered mail with return receipt requeste~ror registered mail addressed to the last known
address of su%-h person. In addition, a copy o f the notice may be posted at a conspicuous

place on t1hLe property. The notice ol- vicXAon shall be considered an order of the building

official. Nothing in this subsection sli.Al
1 be deemed to limit or preclude any action or

proceeding pursuant to Sections If'
)2-;~

103 or 104 of the Seattle Building Code, and nothing

in this section shall be deemed to.obligate or require the building official to issue a notice of

violation prior to the imposiilor~jb'f civil or criminal penalties in this section.

1144.3 Civil Penalties: Any pe-rson, firm or corporation failing to comply with the

provisions of this code shal I ~e sulJect to a cumulative civil penalty in an amount not to

exceed $500 per day for ea0i vic-latlon from the date the violation occurs or begins until

compliance is achieved. 11-1 cases where the building official has issued a notice of violation,

the violation will. be dee,med to begin, For purposes of determining the number of days of

violation, on the date c.-O)rnphance is required by notice of violation. In any civil action for a

penalty, the City has the burden of proving by a preponderance of the evidence that a

violation exists or exLed-l the issuance of the notice of violation or of an order following a

review by the Direq'or is not itself evidence that a violation exists.

1144.4 Criminal P.
,

enalty: Anyone who violates or fails to comply with any order issued by
the building officia'l pursuant to this code or who removes, mutilates, destroys or conceals a

notice issued or posted (i.e., affiixed to the structure in a conspicuous place) by the building

official shall, uppn conviction thereof, be punished by a fine of not more than $1,000 or by

imprisom-nent for not more than 360 days, or by both such fine and imprisonment. Each

day's violationOr failure to co nap I y shall constitute a separate offense.

Anyone violating or fai I ing to comply with any of the provisions of this code and

who within the past five years has had a judgment against them for civil penalties arising

from a violation of the building code, shall upon conviction thereof, be fined in a sum not to

11
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1 exceed $500 or by imprisonment for not more than 180 days, or by both such fine and /'~

2 imprisonment. Each day's violation or failure to comply shall constitute a separate offoldse.

3 1144.5 Additional Relief: The building official may seek legal or equitable relief tq,~njoin

4 any acts or practices and abate any condition which constitutes a violation of this ode when
5 civil or criminal penalties are inadequate to effect compliance.

~6

6 1144.6 Notices: It shall be unlawful for any person to remove, mutilate, de y or concealS~4
7 any notice issued or posted by the building official pursuant to the provis' ~~s of this code, or

8 any notice issued or posted by the building official in response to a nat~/al disaster or other

9 emergency.

10 The building official may record a copy of any order or notkee with the Department
11 of Records and Elections of King County.

12 The building official may record with the Department
r

,,Of
Records and Elections of

13 King County a notification diat a permit has expired witho)~a
final inspection after

14 reasonable efforts have been made to provide a final
ins7ttion.

1 A I I A A 17 -D : U "Z,
UV VW UY L e rector

16 1144.7.1. Any party affected by a notice of
violatior~ji`s'

sued by the Director pursuant to

17 Section 1144.2 may obtai a a review of the notice
~/~ requesting such review in writing

18 within fifteen days after service of the notice. W en the last day of the period computed is a

19 Saturday, Sunday. fedel-al or City holiday, the e'riod shall run until 5:00 p.m. of the next

g20 business day. The request shall be in writin/and upon receipt of the request, the Director

j
21 shall notify any persons served the notice

/,

violation and the complainant, if any, of the

22 request for review, which shall be within.-Itwerity days after the request is received, unless

23 otherwise agreed by all persons served/W'* ith the notice of violation, Before the deadline for

24 submission of information, any persoil significantly affected by or interested in the notice of

25 violation (including any perSODS S-erved the notice of violation and the complainant) may
26 submit any additional informatio.r. in the form of written material or oral comments to the

27 Director for consideration as pait of the review.

28 1144.7.2. The review will be trade by a representative of the Director who is familiar with

29 the case and the applicable ordinances. The Director's representative will review all

30 additional information received by the deadline for submission of information. The

31 reviewer may also recjue~ t clarification of information received and a site visit. After review

32 of the additional inforixiation. the Director may:
33 1. Sustain the noticV

,

of violation; or

34 2. Withdraw the n5itice of violation; or

35 3. Continue the rev~iew to a date certain for receipt of additional information; or

36 4. Modify the notice of violation, which may include an extension of the compliance date.

37 1144.7.3. The Director shall issue an Order of the Director containing the decision within

38 seven days of the date of the conipletion of the review, and shall cause the same to be mailed

39 by regular first-ciass mail to the person or persons named in the notice of violation, mailed

40 to the comphlillant, if possible, and filed with the Department of Records and Elections of

41 King County.

42

43

44 Section 10. Effective July 1, 2002, Section 1150 of the Energy Code is amended

45 as follows~

46

47 1150 Conflicts with Other Codes: In case of conflicts among Codes enumerated in RCW
48 19.27.031 subsections (1), (2), (3) and (4) and this Code, the first named Code shall

govqrll:~

12
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The duct insulation requirements in this Code or a local jurisdiction's energy code,

whichever is more stringent, supersede the requirements in the Uniform Mechanical Code.
This Code is-'riterded to

stil ~Lqicntth.e i)rmisions of the Seattle Building Code, the

Seattle Mecbaiiical Code. and the Seattle Fl,e,ct'rical Code and in cases.2f conflict bp6tween

tt-ns Code and ag of those codes, the grovisions oll"'those codes shall goly.Y--

Additional efficiency standards for electrical

energy tise rray also appear iii Seaftle Ci1y Light servieg,"

Lt~c~tjreinents, ~~,hich should be consulted. /
/

7

8

9
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Where, in any specific case, different sections of this Code ecify different

materials, methods of construction or other requirements, the mo restrictive shall govern.

Where there ~
s a conflict between a general requirement and a ecific requirement, the

,;
r
c

specific requirement shall be applicable.

Section 11. Effective July

as follows:

2002, Section J4 61 of the Energy Code is amended

1161 Severability: If any provision of this Coo or its application to any person or

circuins-11'ance is held in~,,Aid, the remainder of t~is Code or the application of the provision

to othiCr persons or circurnstaiiees is iiot affeWed.

T f
-
-.e le~4islative bodv herebv decliares that it would have passed this Code, and each

sectlon. s-Libsection. clause or phrase tfieroof
'

irrespective of the Cact i.hat any one or more

sectiolls, stibsections. sentences, clai:-sg~s.,
and phrases be declared u ii constitutional.

Section 12. EffectiveJ y 1, 2002, Section 1162 of the Energy Code is amended

as follows:

1162 Liability: Nothing cor0ined in this Code is intended to be nor shall be construed to

create or form the basis foroy liability on the part of ((any eity or- eet~)) the Cit or its

officers, employees or agehts for any ir~jury or damage resulting from the failure of a

buil11di ag to cori'lorn-i to th6 provisions of this Code, or by reason of or in conseguence of any

insI)ection, notice, order, certlficatp,_R~rrjjs i~)
of arr)roval authorized or issu~d or done in'

connectiori NNTith tl-.te irrIplernentatiot-, or enforceniei.it of this Code, or by reasori of'arrv action

or inaetjoii on the nart of the Cit~~ related 111 Ml~' -1
1

the enforceniet t o~ this Code or

by ils oufflicers or aaents. The buildln,-, offic'al or an-, eirnployee charged -,yJ0, the

. ..........
ertforcely-ent of thisL Code_, actiijg gQoq faith aiid without malice for the C-ity in the

dkschanic of'hls/her dtities, sbali not theretiv render himself/herself liable personally and

he/she 'Is liel-eb~, relieved from all mrsonal hability for M damage thatniqy accrue to

perso-is or P-roperty as a result of gn R or omission in they act required or by reason of a~ Y act

discharge of iiis/her duties.

Section 13. Effective July 1, 2002, Section 1301 of the Energy Code is amended

as follows:

13
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1301 Scope: Conditioned buildings or portions thereof shall be constructed to provide the/',

2 required thermal performance of the various components according to the requirements a
3 this chapter. Unless otherwise approved by the building official, all spaces shall be assurned

4 to be at least semi-heated.

5 EXCEPTIONS:

-
,-Irnitatiot,!~ t;l sec-iol; I 1~ 10'.2 donc,~t cir)oiv.
----- - - ----

4. Ur staffed equipment s he lt~-s or cabinets used solely for personal wireles service facilities.

5. Parkim! Tof aa,~mdatit booths_ Llarger tbar 0 s pare feet, provided t t the onague coMponents

C011101V With 010' requireiiierts f0t- seiTii.-heawj spaces in Section 1319(2~ The heating equipment

3. Unconditioned Groilp occupancy accessory to Group R occupancy

2. As approved by the build iii - offlicial, spaces not assumed to beat least semi-Vated.

1. Greenhouses isolated frorii any conditioned space and not intended for occupan

Section 14. Effective July 1, 2002, Section 13 1 0.,),;"of the Energy Code is amended
7

as follows:

1310.2 Semi-Heated Spaces: All spaces shall be coas"Idered conditioned spaces, and shall

comply with the requirements in Section 13 10.1 un1jiss they meet the following criteria for

semi-heated spaces. The installed heating equipme(nt output, in Climate Zone 1, shall be 3

2 2

Btu/(h * ft ) or greater but not greater than 8 Bty'A(h 9 ft ) and in Climate Zone 2, shall be 5

2

Btu/(h *

ft
') or greater but not greater than I Z,,]3tu/(h a ft

). Heating shall be controlled by a

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

44' space teniperature. (i

Pee
~44+niate Aeae +

T T Q. In
I - niffidmuffi faf the Feef assembly a

For serni-beated snaces with electric resistance space heat, (1) the building envelope

-7Climate `a-

for.th.e..s.ey.ni-heated si)acQs shall compl,~,- with the Prescriptive Building Envelope 012tion in

Sec6on I _320 or..(,?') the ~ntire buikfinti envelo-e for the semi-heated spaces plus the fully

shall c
)_j 2L_heat~Lct_s cK, .1j v with the Cornj-_)oveqL Performance Building Envelo]2e Option in

se.et,1011 1,30.

For semi-heafed s-ppces,,~ith other Mace heat. (1) the building enveloge for the semi-

heated spaces shall, cornp' ~T
I y1th the followinQ reguirements or (2) the building

the senii-heated.sp
.

aces-shalt cotunly-i.vith the Prescriptive Building Envelope Option i

Section t 320 Or (3) the entire build-jn(g) en-,,,eloDe for the semi-heated spaces plus the fully

heated si2aces shall comply with the Coniponent Perforniance Building Epvciope Option in

Section I ",.Q.using the 1___.'-factor~ be1wN, for the semi-heated spaces.

a. U~-O.OT max,11-11LIM i'Or t11C ~)T,,~i~cu~L~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 insWation installed inside or within a metal roof structure.

e. For ona,],ue vk~all areas:

14
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iii. U-0.088 i1i..a.x,inium for thc overall assembl 11 (or R-1 I minimum insulation only~

for -"ood fra-,nl- and other walls.

f. For floOrs OVel, 11.111COnditioned space. U-0.088 maximum for the ovOrall a

fur inetal fianie ~~salk

i. U-0.25 maximurn for the overall assembly (or R-3 minimum insulation only for

C.ontInious ristdation or irisulation between wood framing, or R-1 0 minimum
U I M I rwj)s"dat'oii

...
only for '~

slij.,iljon bero,7een n.je.t.al frairi
'

for mass walls coMplying

wIth the [-,eat capacity reuui~~nicrj',s in'Yabile 13-1, Footnote 2.

ii. U-0, 14 inax]MLIDI for tht~, overall", asseirthly (or R-1 I minimum insulation only).......... . .
.. . ........ .... .....

R-1 I nIMInaini insuiationonlA
.

encstration, t j-0.90 ti-,aximurn for vertical glazing and U-1-J08 maximum for

o-"'erhe'IdL_L' Ilazing and a max nu ni total (vertical and overheg6 area equivalent to

10 )rt, e (goss wall area,

It is acceptable to conibine semi-heated spaces and fully heated
,

spaces in Target UA
calculations.

as follows:

1311.6 Radiant Floors (on or below grade): S-lab on grade insulation shall extend

downward from the top of the slab a minimum, distance of 36 inches or downward to the top

of the footim, and horizontal for an aggrQgate~'Z:I
of not less that 3 6 inches,

((1-f-FC-01"'fiffed
~' -

eo~_-Iditiofis waffaI4 sueh iffselatiefl, t))

The entirearea o'~'radiant floor shall be th,ennally isolated from the soil. Where a soil gas

control systen-L is pro~v-ided below the radiant floor, which results in increased convective

flow below the radiant floor, the radia,a'i floor shall be thermally isolated from the sub-floor

gravellayer.

Section 16. EffectiveJuly 1, 2002, Section 1312.2 of the Energy Code is amended

as follows:

1312.2 Solar Heat Gain Coefficient and ((Shading Geeffieien )Visible Transmittance:

Solar Heat Gain Coefficieqt (S] IGO and Visible Transmittance (VT), shall be determined,

certified and labeled in accord"-Ficc with the N ati onal Fenestration Rating Council (NFRC)
Standard by a certified. indepondent agency, liceased by the NFRC.

EXCEPTION~'j. 1. Shading coefficients (SC) or solar heat gain coefficient for the

center of z,I_Fs,~shall be an acceptable alternate for compliance with solar heat gain

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

center of gl~iis for glazing shall be taken from Chapter ((24-))20 of Standard RS-27

or from the nianufacturer's ((test-))data using a spectral data file determined in

accordance ~vith NFRC 300.

2. For th~Lj-~g -
oses of 1323, Exception 1, visible transmittance for the center of

the glazing assemblv shall be taken from Ch('I Iter 30 of Sta n-dard RS-27 or from the

15

Section 15. Effective July 1, 2002, Sectionj"311.6 of the Energy Code is amended
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1

2 300.

manufacturer's data using a spectral data file determined in accordance with NFRC

-N',ote that using the exception for the SHGC for the center-

of la~s dic full credit for t'he overall prod-act

(Jiicludir..~ the frame) th&amp;, the ~,TRC-c.e.Alfied SHGC does.

Thoti~,,h the SHGC f'or flie frame is not zero (tfie ASHRAE
Handbook of Fundmaictitals Indicates fliat t1he SHGC can range

..' ........................ .

fton, 0. 11-0. 14 for -nietal fraines and froi~ 0.0~-0.07 for

wood/V111-01fiberL,lass Craii-ics), the SHGC for the frame i s

invariable lower thin t.hat for t1le -ijass. Consequently, an MRC-
cci-ij icd SflGC I ,~enerjl kr be lo~~ver.

Conversek,, the V'I-f(-)~'-ttiece,,iter-of-glassovers esthe

VT for flae wv'erall nroduct (including ffic frame). TbQ,~'T for the

fraine is zero.
....

Consequently. an _NTRC-certified Vj,'.--'~

he "lower. Fo, this reason. tion 2 to Section 1112.2 is only

qpp
,

Nable to Exception I in S ectinn 1323. It i t "plicable to
,

pl-herSeKCIOIIIS. f
I

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Section 17. Effective July 1, 2002, Section 1327 of the Energy Code is amended as

follows:

1322 Opaque Envelope: Roof/cl-ilings, opaque &amp;terior walls, opaque doors, floors over

unconditioned space, below grade walls. slab
o'

A"grade floors and radiant floors enclosing

condititmed spaces shall be insulated accordiag to Section 1311 and Tables 13-lor 13-2.

('(ir,.ip'fl,llilce~,vitlinomin~ilR--,,aluessl,,-Illbe,..I monstrated for the thermal resistance of the

added ins~dauon in framing cavitios arid/of'insulated sheathing only. Nominal R-values

shail not, include the thermal transmittane"e of other building materials or air films.

For metal frarne assemblies us9d in spaces with electric resistance space heat,

comph"LInce shall be demonstrated wi)fi Lhe component U-factor for the overall assembly
based on the assemblies i a Chapter 10.

Area-,,-eiL,hted aN,'eraging of the R-value is not allowed. When showing coMpliance
with R-.,a~ucs, f1li.e.1n.R.21mum 111stl1ation for all areas of the coMponentshall coMaly
,

1 3 compliance usin! raging isx1th Table 13- 11. When calculatin,~,) g LT-factors, area-weiglited

alloweci. Where 111SUI-atiOn is tapered rool's), separate assembly U-factors shali be

calculated ior each four-fc)w section of tzi-
............ .. .

ocred insulation.

EXCEPTIONS:
1. Opaque smoke ve~ ts are not required to meet insulation requirements.

2. For prescriptive cilippliance, only,

a. for glazing arU.S,
hat are 30% and less of the gross wall area, the insulation of the perimeter

edc~,eot -Jbove 4racle floor slab which penetrates the exterior wall mU be reduced to R-5

RE2-vj_d_ed.j1i.aJ 1,h0.Q.az'ML' U-factor is reducedbyU-0.05 below that required in Tables 13-1

and 13
-'

-1

~:

b
.

for jalazii,.o ai cas thar exceed '40% of the gross wall area, the perimeler edge, of an above

grade floorslab which peii,_~trates the oxterior wall may be left uninsu lat~~d rr vided that the

glazing U-f~ictor

:1
~

, i-educed by U-0. ~ 0 below thal required in Tables 13- 1 arid 13-2XI(The

~ A44eh penetfates the extei-iar- -,~ A-Riay-be4@4
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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
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32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49
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51

52

uffifiselated provided that the wall iasulatieff is iner-eased by R 2 above that required ini

Tal-4es !~ 1

3. For roof-swiflh conIngon-s riL,,,d ins--.j1,-q;on on the top of the roof, the insvigtion R-valvc, -1A~b-e

avLyagcd -6or compli--ttice witli niinirn,1111 r,-rcSC-,I-Pt;ve R-valuespAly, ~royjd tLi-q-t' otfi:/~d
----7

a, Vie nt~ ii~ ni Lini inso lation Jis no less than R:-5 j
L) -tt noti ~,IQluqjing area withi- 6 iiichm of each

heat arid R.-,2 7 0~a lieu o-R-2 1) for other fuels.

b. the area-wel,4tilted averave ins;!Iation is R-46 (in lieu of R-30) for electric resiLance space

roof drain), an-d

Section 18. Effective July 1, 2002, Section 1323 of the Energy Cqde is amended as

follows:

1323 Glazing: Glazing shall comply with Section 1312 and Tabl 13-1 or 13-2. All.

glazing shall be, at a minimum,double glazing._Ln addition, all dazing assemblies shall

have at least one low-cmissivity coaiing unlesstlie.zclazin- asseffibly has an overall U-fac

thaf -Ue ,-0fl the valges Table I'-L

EXCEPTIONS: /
/

1. Vertical -lazing located on the display side of the streefqevel story of a retail occupancy or where

there is asgeLltleve~ transparencyreguirem6 in theicattle Land Use Lgde provided the glazing

a. LL_is doLible-jazed \Oh a trliaimurn V inchAirspace and with a low-e coating having, a

inax: ro uni e in ittance of e-0.40 in any tL-.)iof frame or

Lijilhasan U-factor of 0.60
Q~'

loss.

(L-factor calc~lla,,ionssfiall! use overall Zi.S~mhlv TT-factors. When this exception is used

there a-c no SHGC rCqUireanents) and
.

()0Qb. has a ykil-die Tmo-sni'Mance,of lj)-~) cate - tbr i lie center offln. ojglazin assemblvinany

t,,yo of Li-Lr_v.e r (ij) lias an %isible transn-,'ttance for the overall assemblyo~j
~11C!Udin~4-tiiejratyie if 0.52 ot- gmater for fix d azingg nd 0.44 or greater for Werable

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

glqzing. VisibIc transnnagice sf-iAldl be detcrr,--imA in accordaiwe vjt111 Section 1312.2, and,

((b4,)c-. -s lot exceed 7 5q`,, of tllo-:4,ross exter,or wall area of the display side of the street level

story. However, displa~', side of the street level story exceeds 20 feet in height, then

this excwption ni~ly ortly be,~ised for the first 20 feet of that story.

When this exception is t~tilhzed, s.eparate calculations shall be performed for these sections of the

building envelope a~id these ,,,A I ties shall not be averaged with any others for compliance

purposes. The 75% area
jjja~

L-C ~-~XCeCL4~-d on the street level, if the additional glass area is

provided from allowan~es.fi-otn a-eas of the building.

Single glazing for ornam&amp;tal, s,-.curity, or architectural purposes shall be included in the

percentage of total glazilg 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.

Section 19. Effec ve July 1, 2002, Section 1323.3 of the Energy Code is amended as

follows:

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

coefficient of all glaj-ing shall not be greater than that specified in Tables 13-1 or 13-2 for

the appropriate area and U-factor.

EXCEPTIbNS:
1. Cflazin,., sgparating conditioned §pace from semi-heated space or unconditioned space.

2. Vertica
!_,I is orjeniedwitiin45 de?_rees of north shall be allowed to have a

maxiniL--13 ~,-dar hoat ~,,ain coefil6ent SIMC-0.10 above that required in Table 13-1.
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2

3

3. For demonstra-itig complimcc for vortical only, the SHQQ in the proposed bJq

Aowed to be r,-,duc,-,-d hv tjsiii~,-flhc rnultivi'Wrs "ri the table below for each glazing pro4w,

pCI-Im-loont ri-oiections long as the building itself.

Proiection aCLor SHGC Mult
- --- ---- jPLier SHGC Multip_Iier

i - -

(1.11 Oriertatioi-,s (North-Oriented)

excot N orth-oL~ented

0-0.10 1.00 1.00

&lt;I.- 110
-

-0 .2 0 0.91 0. 9 5

&lt;0.20 - 0.30 0.82 0,94

&lt;0.30 - 0.40 0.74
v.~/0.87

&lt;0.40 - Oa5f) 0.67 .84

&lt;0.50 0.81

&lt;() 60 01.-70 0.56 0.78

~,:0'70; 0 80 051 0.76

&lt;0.80 (11.901 0.47 0.75

&lt;0.90 1.00 QO.44. 0.73

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Pro,*, cvjon factor(Ul i-_LhKr jo of "tie boriz-oi,,ti-jdMth of the external shading proiection (A)- _
_
j~

_~jt

divided bv +!-Ie surn of the heiaht ()I the fenestt-atio,,i and thedistaiw~~ from the top of the fenestration to

OP'le bottom of the fcarthest PoiM of ~he e,,.~tenial shading projection (3). in consistent units. (See
-------------- I --- --- --- ---l- ----

Exhibit 1323.3.)

Section 20. Effective July

follows:

Exhibit 1323.3

, 2002, Section 1331 of the Energy Code is amended as

1331 General-,.;
.

Buildings or structures whose design heat loss rate (U A
) and solar heati

XPI

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

and solar hea
:

tgain 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 I I 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, ciu,-elopc does not exceed the total resulting from compliance to

the U-factors, F-factors or allowable areas specified in this section.

18
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EXCEPTION: For. buildip~~s of s4~ae4ir-es utiiizingthe other- spaee hea- (i-Rehiding heat

2 gFoss opaquewall, epaque d g (ve#i6al aild

3 OWF~'
J)-~iJ:e~t

Pf+~~ P beshowi; using t4e ENNISTP diskette N,efsioia -2.1 of

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

A Q Lj 0 A F- ~0. 1 1989, ar aR approved altenaa6ve, with the fellawiiig additioaa4

- I

- this exeept4eff.

2. ovefhead gla~4,qg shall ~e added to veftieal glazing, and shaN be input as !A w0h' 1A east, 144

Setir'4 V~dst t '+Rt,-

4.

Section 21. Effective July 1, 2002, Section 1333 of the Eneigy Code is amended as

follows:

1333 UACalculations: The target UAt and the proposed,14Ap shall be calculated using

Equations 13-1 and 13-2 and the corresponding areas and/V-factors from Table 13-1 or 13-

2
-

ing, aFor the target UAt calculat ion, the overlicad -1az' sh 11 be located in roof/ceiling area
-0

11

and the remainder of the glazim
-
~

allowed per Table 1,3 -1 or 13-2 shall be located in the wall

area. )Viiere insulatioi, is ta ered, separate assenibllv'~'U-factors shall be calculated in

acco.ralance witli Section

Section 22. Effective July 1, 2002, T~ble 13-1 of the Energy Code is amended as

follows:

/ TABLE 13-1

BUILDING)KNVELOPE REQUIREMENTS
F,OR CLIMATE ZONE I

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

Buildin2 Components

Space Heat Components

Type R;;f, Ow, F.Ah other
Opaque Walls Opaque Floor Over Slab On

AtficA Roofs-! Doors Uncond Space Grades

1. Eloetric R-38 .)- R-30 or R-19 o U=0.60 R-30 or R-10 or

resistance U=0.031 1-1~0.034 U=0.062 U=0.029
1

F=0.54

heat**
1

1

2. Afl o-d'hers R-30 or R-21 or R 11 or U-044)) U=0.60 R-19 or R-10 or

inc4iding U=0.036 U~O~050 fa) Metal ftaming- U=O~056 F=0.54

heat pumps R- 13 cavUy insul. + R-3.8 continuous insul.

and VAV or U-0,084~

Oil framing &amp; framing other than metal:

~R-
" 9 of U-0.062

Compliance With nominal prescriptive R-values requires wood framing.

MAXIMUM GLAZING AREAS AND U-FACTORS AND

19
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MAXIMUM GLAZING SOLAR HEAT GAIN COEFFICIENTS FOR ZONE.1

Glazing

Space Heat hj2e Maximum Glazing Area as % of Wail

0% to 20~/i) 2011/o to 30% J01!/o to 45%

t I- F "I C

t
t
'l

r

Nlnx. N1 a Xi tu if ill %lax. Alaximum N11XV

SHG C4

VO OG G

1. Ele&amp;tric re~istancc heat
7

0.40 0.48 QAQ 0,41) 0 PRESCRIPTIVE

Prescri

rot for T~m,e~ I TA or

PATH

NOT ALLOWED
annua l ene/kv analvsis

2. All others includina 0.55 0.66 L40 0.40 0.45 0.54

V6heat 12uml2s and VA I EE

0% to !! -N% 150" t %4'
'0/ 20" 1 30"1 30 0 4 t 40%

Ai-ea

- , 7 - - ' 0 0 " - , o

AU-4fau-M

1 1-twtw-

Maximum

U Fiirt~%

A4a*-. 44amwaam

U Akete

Ma~

SUC-G+

Maximum
U-F-4-

A48N

-4-

t 44' 44 "* 4 0 440 4 ~ [~ k-P4 NQT AY T -T- f~ie - ., -
.

-
'

4~4 -1-4 0-* 4,44 4,64 0-44-

1

-

Footnotes

1. Below Grade Walls:

When complying by the pres0iptive approach, Section 1322:

a) walls insulated on the int~rior shall use opaque wall values,

b) walls msLilated on tlie.exterlor shali use a ininimum of R-10 insulation,

c) walls sl-,all be Mstflate*d for thc first 10 1`ect below grade. (There shall be no credit for

Insulating Ilose portions of below,-,rade Nvalils and footings that are more than 10 feet

b6ow gfade, andilliose portioris below 10 fee+ shall not be included in the gross

exterior wall area
~,

("'ffl&amp;Y be

When coinplying,,-b~y the component performance approach, Section 133 1:

a) walls insulateid on the interior shall use the opaque wall values when determining

Ubgwt ~
'

11

b) walls -1 nsulated on the exterior shall use a target U-factor of U=O. 070 for Ubgwt ,

c) the calculgiions shall include the first 10 feet of walls below gra~et))Those
portions 6f below grade wal Is and footings that are more than 10 feet below grade((F

~~11 not be included in the gross exterior wall area((-,need)) and shall not be-R+d))

include~d when determining Abgwt and Abg,.)

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

grade wali is a minimumof 9.0 Btu/ft
2

a 'F, then the U-factor may be increased to

a) 0. 1_1 for interior insulation
I

i) i-ninimum R- I I insulation between wood studs; o

20
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2

3

4

5

6

7

8

9

10

11

12

13

14

ii) minimumR-19 insulattjlon between metal studs; or

iii) minimurr. R- 10 insula6og held in Place solely by I inch metal clil2s at 24 inAes

O11LCe11-1C1* "'Lli-ticall-v atid, 1. 6 hich.gs..o.n cl-nter horizontally-, and ((072-5))

b) 0. 12 for integral and exterior insulation for insulation position as defined'ilft- Chapter
2.

~iA
mini-mirn additional R-7 continuous insulation unintemmted by.ftaming.

2 le

Individual walls with heat capacities less than 9.0 Btu/ft * T and b6low grade walls

shall meet opaque wall requirements listed above.

Glazing shall comply with the glazing requirements listed abdve#fe4ewing-.))

A4a--,4mtji%-49WA-n-, A to 10 04 1 A *A 4 9% to a A 04 201% t 25 1%
A+

&amp;a
- +w i~4, ~4 -AVt441

- - o

M"Ximu-M Max.

47 12ftet(4

MRAMUM A48N. /MR-Ximuffi A4a*.

_a4

MANifniam

UrZAPtAi;

Max.

SU4~,O

VIQ cri

44~4 4744 -~4~ 4-44 4-94 4-44 O-W T ALLOWED

4-44 4- 4.474 446 4-6-5 47-~ 4-84 4-64

15 3. Roof Types: A roof overAke is where the roof structure has at least 30

16 inches clear distance from the top of The bottom chord of a trtiss or ceiling joist to the

17 underside of the sheathiny at. the roo qiLij~ e ceiling is attached to the ceiling joist

18 or "he bottom of the trtiss or cei1j.-n(,,,joist. Anything else is considered all other roofs.

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

22 5. Radiant Floors: Where I

iXS
alation is required under the entire slab, radiant floors shall

23 use a minimum of R- 10

~
')
I` sulation or F=0.55 maximum. Where insulation is not

24 required under the cntir., s I ab, radiant floors shall use R- 10 perimeter insulation

25 according to Section
1,,~l

1.6 or F=0.78 maximum.

26 6. Prescriptive AlternAte (riot applicableto TargetUA or annual eneEgy analysis): For

27 Lhel)rescriptive bmldin,-~ eiivelone option only, for other than electric resistance heat

28 n

29 Maximum Gj,~tzing, Area as % of Wall Maximum U-Factor Maximum
30 1

;;

i VG OG SHGC4

31

i

45% to 50-, 0.40 0.48 0.35

32
1

7. Prescriptive Alternate for Electric Resistance Space Heat_(not a2plicable to Target

33 UA or annuafenergy analysis):

34 For glazed Wal
1, sys-,ems,assemblies with all of the following features are deemed to

35 satisfv the vortical.-olazi n~z U -factor requirement of U-0.40 and the overhead glazing U-

I
!36 factor of 13'-0.48:

........................

21
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Double glazing with a mini-mum 1/2 inch gqp width, having a low-emissivitv coatin2

with c=O. 10 max:lmum, NNitli 9.0% minirrLum argon gas fill, and a non-alumi

5-ns~tn~-(Askf!nO It, footriote I to Table I O-L11L andJ

b) Frame that is t~ennal breallaltiminliln (as defined in footnote 7 to Tabl 0-6A),

wood, ataniinum clad wood, vinyl, alullijintun clad vinyl, o reinforce~Evipyl.

8
1

Section 23. Effective July 1, 2002, Section 1402 of the Energyeode is amended as

9 follows.

10

11 1402 Mechanical Ventilation: The minimumrequirements ventilation shall comply
12 with the ((Washkig4eR State Vefi4leAiaii aad bidaef 40upli Q)de0~LA0&lt;1A-

'&lt; --~11.7 k ~ I I ~ - - ~ Seattle

13 Mechanical Code.

14

16

17

18

19

20

21

22

23

Section 24. Effective July 1, 2002, Section 1414.1 of the Energy Code is amended as

follows:

1411.1 General: Equipmen t shall have a minigium performance at the specified rating

conditions not less than the values shovvti in Tkles 14- 1 A through 14-1 G. If a nationally

recognized certification program exists for 4"Product covered in Tables 14- 1 A through 14-

I G, and it includes provisions for veri cati.,o'n and challenge of equipment efficiency ratings,

then the product shall be listed In the ce-til'ication program.

24 EXCEPTION. Water-cQg~cd " "-i-c-lailling packages that are not designed for gperation at ARI
25 Staridard 550/~90 test coodition, and 11nis cannot be tested to meet tl,,,,s ( , requirements of Tq~lle 14-IC

26 of 447 leayjij~, led xater Item e and 85T entering condense-, water tcmpenitm-~ shaj:;~ ave a

27 -is shown:-n Table,; ~4-1&amp; L, and A ThQ ta~)T~~ values are onlN, ~g)~!ical e

28 over the fof!owinu fult load de54,

.

2 9 -LqL1,2 c~

29

30

31

Leavli-,~Y Chi:":-,!-

,

lu,.: 40 to 48T
FrItet iiig Condenser W er Tulql

--~L 75 to 85T
Coiideiisim~ Water 1~ ~R,,sq: 5 to 1'7'F

'Crs des i 032 utside ofthes-1 raqgt~s are not covered bv this Code. Non-standard Part

33 Uaci V~duc (INPLV) isdefiffledZISSifl-UIIC 31 Ll ni ber part -
i oad efflcier, cy figmre of merit for chillers

34 refere-l.ces w Lo~Ldittc NLs othet tban IPLV condlitions. Desigr.-condenser water flow rate shall not be

35 les~ than ",

I

~,

Lln-i/to.q.

36 Gas-fired and ojil-fired. forced air furnaces with input ratings ~: 225,000 Btu/h (65
1

37 kW) shall also have an intermittent ignition or interrupted device (111)), and have either

38 mechanical draft (inqluding power venting) or a flue damper. A vent damper is an

39 acceptable alternatiye to a flue damper for furnaces where combustion air is drawn from the

40 conditioned space. 'All furnaces with input ratings ~225,000 Btu/h (65 kW), including

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

42 not exceeding 0.75% of the input rating.

43 Fl;~ctric
"
_LufjM!~es over 15 kW shall have a minimumof two stages of control for

44

415 Cooling4owers serving chilled water systems with airside econornizer cori'plying

46 wilhSection 1431 NvIihout usin~z the exceptions sl,~all be selected to -he able to maintain a

47 teturn condenser water 'eni perature to the to\vcr of 86 F or less at peak design conditions.
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Cooling towers serving chilled water systems with waterside economizer shall also

comply with Section

-i

1433
' Excgpti on 2.

ffi,dronic--~ea
i2tinip

and otl-icr Cooling and refrigeration equipment (e.g. icemakefs,,

walk-in coolers ?. No-_~shqfl riot use dornestiewater only one time before dumping it to wast"

siii-4:1e pass water cool 11',Lj svstcll~s vvithout heat recovery are allowed, except for nwdlcal and
............

'qLe~'m' LIL~LL~ equirnient usin,'_~ less than I gpm, and replacement of existinde-a't-~ jV _~Icemakers.

o,svever, singl!~ ~ass~qjlny is allowed dirino-power outages and other em ies.

Section 25. Effective July 1, 2002, Section 1411.2 of the Ener.6, Code is amended as

follows:

1411.2 Rating Conditions: Cooling equipment shall be rat,9dat ARI test conditions and

procedures when available. Where no applicable proceduWs exist, data shall be furnished
I-

y the eqLupi erit manutacturer.

I it shall be rated at Standard ( ot "de-sikn"~ ART Rating onditions.
I

Lf" (~ ip-T!~~nt is rated in accord ce with an ARI Standard._qjL I

Section 26. Effective July 1, 2002
1/

Section 1411.4 of the Energy Code is amended as

follows:

1411.4 Packaged and Split Systeid'Electric, Heating and Cooling Equipment: Packaged
and Mlit system electric equipmea providing both heating and cooling with a total cooling

capacity greater than 20,000 Bt9/h shall be a heat pump.

EXCEPTION: Unstap(ed equipment shelters or cabinets used solely for personal wireless service

facilities.

Section 27. Effectiie July 1, 2002, the Energy Code is amended by adding a new
Section 1411.5 to read follows:

1411.5 Heating Systems in Unenclosed Spaces. Where heating is provided to unenclosed

spaces, only radian~ heating systems shall be used unless otherwise approved by the building

official. An unenolfosed space is one that is not substantially surrounded by solid surfaces

such as walls, flo
,,

rs, roo
,

and openable devices such as doors and operable windows.

Warehouses =4,~,rrepair
garages are considered enclosed spaces.

Sectio:

follows:

2~. Effective July 1, 2002, Section 1412.2 of the Energy Code is amended as

1412.2 Dea4band 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.
i

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

appropriate.

2. ((Auildi.Rgs ea"154ag wM Seetion 1141.4
,

if ia the pr-aposed bttilding e.erty afta!)~sis,

e same te"er-atafe betweeff 702F and '15'1~

ineltisive, aad assumed to be eeiistant 4-f,-ettgheu4 the yew.))LReserved.1

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

9 Section 29. Effective July 1, 2002, Section 1412.4 of the EnergyVode is amended as

10 11 follows:

11

12 1412.4 Setback and Shut-Off- HVAC systems shall be
equipgpd

with automatic controls

013 capable of accomplishing a reduction of energy use throug ol setback or equipment

14 shutdown during periods of non-use or alternate use of thespdces served by the system. The

15 automatic controls shall

16 a. have a minimumseven-day clock and be capablg/of being set for seven different day
17 types per week.,

18 b. be ca al)le of retaining programming and tiee setting during loss of power for a

19 period of at least tl-Ti hours. and

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

48

49

c. include an, acc_-ssible manual override, 'equivalent function (e.g. telephone

interface), that allonaj!~t~~v over "ion of the system for U to two hours.

EXCEPTIONS:
I

. Systems serving areas which req~-r/,ontinuous operation at the same temperature setpoint.

2. Equipment with full load demand'S'of 2 kW (6,826 Btu/h) or less may be controlled by readily

accessible manual off-hour conOols.

3. Svstems controlled by an ocw~x-,nt sensor that is cqpable of shutting the system off when no

occupant is seillscj For a pe,-~bci Of -up to-30 M-iflutes.

4. Systems contrtfflej solelvjiva iamjqlly-operate~ timer cUable of operating the system for no

more-than two "IOW'S.

1412.4.1 Dampers: Outsioe air intakes, exhaust outlets and relief outlets serving

conditioned spaces shall b~ equipped with motorized dampers which close automatically

when the system is off qi/upon power failure. Stair shaft and elevator shaft smoke relief

openings shall be cqui,L) i7,ed with aormally open (fails open Wo loss of power) dampers.

These dar.moers shall refnaun closed.Ilutil activated. by the fire alarm system or other

gpproved smoke dej:cction Lystem.

EXCEPTiONS:
1. Syste4s serving areas which require continuous operation.

2. Comyustion air intakes.

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

4. Gr~vity (non-motorized) dampers are acceptable in exhaust and relief outlets in the first story and

le,~'els below the fil ~,t story of buildings three or more stories in height.

Dampers in~talled to comply with this section, including dampers integral to HVAC
equipmentishall have a maximum leakage rate when tested in accordance with AMCA
Standard 600 of.

a. Mbtorized dampers: 10 cfm/ft2 of damper area at 1.0 in w. g.

b. Nion-motorized dampers: 20 cfm/ft2 of damper area at 1.0 in w.g.,

e cep1tha or non-motorized dampers smaller than 24 inches in either dimension:

4 efo m/ft2 of damper area at 1.0 in w.g.

t
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Dampers used as a coMponent of packaged HVAC equipment shall comply with the dafi~~Der

leakaL-e requirements, unless it is the lowest leaka e available as a facto1y 2p~_,.*_on. 1)1~awipgs

shall indicate compliance with this section.

1412.4.2 Optimum Start Controls: Heating and cooling systems with desi
,~gn supply air

capacities exceeding 10,000 efin shall have optimum start controls. Optirp6m start controls

shall be designed to automatically adjust the start time of an HVAC sys in each day to

bring the space to desired occupied temperature levels immediately b ore scheduled

'-' sysV /L Ioccupancy. The control algorithm shall, as a minimum, be a f1mincti of the difference

between space temperature and occupied setpoint and the amoun of time prior to scheduled

occupancy.

Section 30. Effective July 1, 2002, Section 1412.Vof the Energy Code is amended as

follows:

a capacity over 225,000 l3tu/h shall have modul ((ing))~~d or.staged combustion control.

Boilers shall have proRortionately-modulated,~r~sta2ed combustion control to control both
T,

1412.6 Combustion Heating Equipment Cont 's: Combustion heating equipment with

20 the fuel and the air.

21 EXCEPTIONS:
22 1. Boilers under 1,000,000 Btu/h

jn&amp; cRnacill
1)

0 1 Radimt Heaters.

24 3. Systems withraultil le boilers W~ich
cu-e se"Juentildly-staged.

25 Boilers shall coniply ~Jffi the reseue-cluirenients in Section 1432.2.

26

27

28 Section 31. Effective h* 1, 2002, the Energy Code is amended by adding a new
29 Section 1412.8 to read as foll6ws:

30
Y

31 1412.8 Enclosed Parking' arage Ventilation: Garage ventilation fan systems with a total

32 capacity greater than
30,~,0'0

cfm shall include the equipment specified in (a) and (b) below.

33 Smaller systems shall include the equipment specified in either (a) or (b).

34 a. An automatic Control that is capable of staging fans or modulating fan speed as

35 required to maintain carbon monoxide (CO) concentration below a level of 50 ppm
36 as stated in *RAE Standard 62. This provision only applies to garages used

37 predominai~ltly by gasoline powered vehicles.
V

38 b. An autom
"

4tie control that is capable of shutting off fans or reducing fan speed during

39 periods when the garage is not in use. The system shall be equipped with at least one

40 of the fqJlowing:

41 i. An 4utomatic timeclock that can start and stop the system under different

42 scliedules for seven different day-types per week, is capable of retaining

43 programming and time setting during loss of power for a period of at least 10

44 hours, and includes an accessible manual override that allows temporary
45 0 peration of the system for up to 2 hours.

46
11

ii. An occupant sensor.
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See the Seattle Building Code for sizing requirements for parking garage ventilation. Se,~/

the Seattle Mechanical Code, Section 406.5, for other requirements for parking garag~

ventilation.

Section 32. Effective July 1, 2002, Section 1413.3 of the Energy Codyris amended as

operation when mechanical cooling is required simultaneously. A', and water economizers

,1~~an,shall be capable of providing partial cooling even when additio mechanical cooling is

1413.3 Integrated Operation: The HVAC system and its controls all allow economizer

required to meet the remainder of the cooling load.

EXCEPTIONS:
1. Individual, direct expansion units that have a rated coAng capacity less than 65,000 Btu/h and

use nonintegrated economizer controls that precludgKsimultancous operation of the economizer

and mechanical cooling.

2. Water cooled water chillers with waterside ecoa6mizer.

Section 33. Effective July 1, 2002, th/Energy Code is amended by adding a new
Section 1413.5 to read as follows:

1413.5 Economizer Heatin- S1 Y4ste '4mvact: Any HVAC system that increases the

building heating energy use i~Llflllg onomizer operation is not allowed (e.g. single-c

fan/dual-duct systems and muhlzoFe
systems).

EXCEPTIONS:
1. Where the heating is Oowed by Section 1435.

2. Water source heat p*p systems that comply with Section 1433, Exception 2.

No~b that single-fan/dual-duct systems and multizone

systems not comply with this requirement. This is because

econor~,,izer operation lowers the temperature of the air entering the

,hot de~k heating coil, increasing its energy use. In order to use this

typefif system, a water economizer must be used, or the system

mqt meet one of the economizer exceptions and have neither type

o ~'econo i er. (Another resolution is to use a dual-fan/dual-duct
I

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

lus minimumventilation air.)

This requirement will not affect three-deck multizone since

hey 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

economizers on VAV systems that cause zone level heating to

ncrease due to a reduction in supply air temperature. Reducing

upply air temperatures on a cooling-VAV system will reduce fanu

[n
e
rg

y

(particularly if the system has a variable speed drive),

fffsettiqg the energy lost drue to increased reheat energy.
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See the discussion and diagrams of Section 6.3.1.4 of

kSHRAE/IESNA Standard 90.1 in the Users Manual.

9

3 Section 34. Effective July 1, 2002, Section 1414.1 of the Energy Code is ~Pended as

4 follows:

r~

6 1414.1 Sealing: Duct work which is designed to operate at pressures abovo 1/2 inch water

7 column static pressure shall be sealed ((in aeeer-daflee with StaftEjar4 D I

8
1 sealing requif ed is ))as follows:

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

1. ((Statie pr-essufe- -,~ ineh to 2 iiiehes3 seal tr-aasvei:sejeiffts.)) served.

2. Static pressure: ((-2))1/2inches to 3 inches; seal all transver joi ts and longitudinal

seams. Spiral lock seams in round and flat oval ductwo&amp;' do not require sealin

however, other seat-as shall be sealed.

3. Static pressure: above 3 inches; seal all transverse
jq&amp;ts,

longitudinal seams and duct

wall penetrations.

where dersts afe designed to operate 4 statie pfess-ffir-e-,;44
I ine

I
-- -

--h W.G. or- greater-.

All low-pressure supp I v atid rctii-m_ air
...

s'ystems not located entirely within the

conditioned space, including die tir,,con,ditioncd si(fe of enclo-s.--d. stud bays or joist

cavities/snaces used to trai,,sport air. slial I be seu
.

frely fastened and sealed. Ductwork shall

be seaIed usin,,ivvelds. ~:askets. inastic, or nias~'i

,

c-plUS-ei-abedded-fabric tqpe. Enclosed stud

bays or joist caviltl'es/snaccs tised to transport". air shall be sealed -usimy mastic--olus-. . ........

eni,hedcled-fabric tape or., wheii diwwLiII js xised to enclose the air system, drywall mud and

tape~ Duct WL)e is not Pemiffled as a seal-~nt on any ducts.

EXCEPTION: Fibrous glass duc~svstems installed in accordance with standard UL 181A and

flexible duct systeins installed in ,kcLordance with standard UL 18 1 B may use t4pes listed for these

systems.

Note that-fonaitudinal seams arejoints oriented in the

direction of airfl'o-w, Transverse joints are connections of two duct

seclions orleared perpendicular to airflow. Duct wall penetrations

are openintzs =dc I)v anv screw f-,istener, pipe, rod or wire. All

ther conti.Octions a,-c coiisidered transverse ioints, including but not

11miteo to
I

~ipin-Li"Ljar~s LInd other br-tinch connections, access door

Fames aiid jambs, duct coimections to equipment.

Section 35. Effective July 1, 2002, Section 1414.2 of the Energy Code is amended as

follows:

1414.2 Insula, tion: Ducts and plenums that are constructed and function as part of the

building envelope, by separating interior space from exterior space, shall meet all applicable

requirements of Chapter 13. These requirements include insulation installation, moisture

control, air leakage, and building envelope insulation levels. ( Unheated equipment foams

-AP-14FRL-44stion air- lauvefs sh-PAI be isolated ffem the eetaditioned spaee by insulating
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~_D

2 Outside air ducts serving individual supply air units with less than 2,800 cfm of total s0ply
3 air capacity shall be insulated to a minimumof R-7 and are not considered building

/

4 envelope. Other outside air duct runs are considered building envelope until they

.
UVLUJA_.A.1L LV e ea, ng ot coo ng equ prii-ent, v,

6 2. are isolated from the exterior with an automatic shut-off damper complyirA with Section

7
1

1412.4.1.

8

9

10

11

12

13

14

15

Once outside air ducts meet the above listed requirements, any ros within

conditionod space shall comply with Table 14-5 requirements.

Other ducts and plenums shall be thermally insulated per TaVle 14-5.

EXCEPTIONS: i. Within the HVAC equipment.

2. Exhaust air ducts not subject to condensation.

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

16 Section 36. Effective July 1, 2002, Section 1416,/of the Energy Code is amended as

17 follows: /
/

1A

19
11

1416 Mechanical Systems Commissioning, aW Completion Requirements

20

21

22

23

24

25

26

27

1416.1 General. Commissioning is a sysL~,xnatic process of verification and documentation

that ensures that the sell ected buildina (;~7st6 ms liave been designed, installed, and function

properly. i iently. and can be maintai-fied inaccord~wce with the contract documents in

order to satlsl~, the buildin(~, owners de S hun inte nt and operational requirements. Drawing---------- - . .....

notes shall ,equ[j-.e.commlssJon1n,.,i ~4nd_com letion re. uirements, in accordance with this

sectjon. Drawir-ig notes nna-y refer to spoc-Ifications for further requirements.

28 1416.1.1 Simple Me hanical Systems. For simple mech ical systems, as defined inc an

29 Se~~tion 1421, and for ivarehouses and serni-heated spaces, commissioning shall include, as a

30 inir. I ITIUM:

31 a. A Corrimissionfiag Plan,

32

33 c. Controls Function~fl Perforraance Testing

34 d. A Preli millaryCornmissionin2L.Rqpgrt

35 e. Post Cor~stiuctior, Doc-mnentatlon in the form of O&amp;M and Record Drawing Review,

36 and
/

1

37 f. A Finil Commissioning Report.

38

39

40

1416.1.2 All Other Mechanical Systems. For all other mechanical systems

commissio'nii-i g shAl in-c 1 ude, as a minimum:

41 a, A Commissioning Plan,

42 b. iSystern Testing and Balancing,,

43 c, Equipment Functional Performance Testing

44 d..' Controls Functi onal' Pel-formance TegLng,
45 e A PrelimiqLiECo nn,

i i -lis sioning Report,

46 f. Post Construction Docunienfation (all), and
............ .....

47
g.

A Final Conimjssioning.Rep2it.
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1416.2 Commissioning Requirements

1416.2.1 General. Drawing notes shall require commissioning in accordance with th~g

section. Drawing notes mU r fer to specifications for further commissioning reggij~ements.

1416.2.2 CommissioningPlan. The Plan shall reguire tests mandated by th'iLsection be

performed and the results recorded. The Plan shall r cuire re -aration of p16 liminary and

fi-nal repoll.s of test as de-,cribed herein. At a minir~um, the Plan shall

IdentiL the followill'-, t-or each test:

a. A detaRed explanation of the original design intent.

b. ECI ini-rient aiid svstems to be tested. includim the extent tests,
................

-:
-Z

7 fl

c. Functionsto betested (for e-,arr.p ecallbration, econg 'zercontrol,etcj,

Z
d. Conditions Under -%vh'ch the tes~ shall be I~erfbrmedI aKr example winter and summer

designn conditions. fi-.11 outside etc.). and

e. Meas-urabl.e...c.riierlq for 1cceptable perf-ormance.

1416.2.3 SIstems Balancing

1416.2.3.1 General. Construction documents gall require that all HVAC systems be

bal anc.e-d. in accordance-wi th..2crieral1v accepted engineering standards, Air and water flow

rates shall be measured anL~LojusL~~q -Lo
det'Ve'r final flow rates within IV/'O of design rates,

exceL)t variable flow distribution svstenis need not be balanced wostrearn offfic contr Hin.2
......... -------- ------

9
-I ----- -

Oevice (for example. VAV box or coptrot valve"), Construction documgits shall require a

Nvrlt.-Len balance report be rrovided to the owner. Drawing notes mn refu to specifications. ..... ......

for further s-ystems balancinLy requirol
.

'Ients.

1416.2.3.2 Air Systenis Balanchig. Air systems shall be balanced in a manner to first

ininimize throtdin,,-, for Ians with system power of greater than I hi jo, theii 1, _.p, fan speed

sh~i';'I be adiusted to niect design flow conditions.

1416.2.3.3 Hydronic SXsfems Balancing.- Hydronic systems shall be proportionately

balanced i-n a manner to., ~-Irst m~ii'=e throttling losses, then the pump impeller shall be

trimmed or pun,,p speQd shall beadiusted to.tylect desiLnq flow conditions. Each h droni~y c

svs-U= slrialf have citf er the ability Lo measure pressure across the j2=- or test ports at each

side of each ]ILUM-

EXCEPTIONS:
1. Pj=,~ -~%ith. punip motors of 10 lip or less.

2. Whe~ t I,, nittl i n,-, res u Its in no --i-catc r tban 5% of the nameplate horsepower draw above that

regAired if th,. iimeller was trimmed.

1416.2.4 F!Lnetional Performance Testing

1416.2.4.147 General. Drawiniz notes shall require commissioning in accordance with this

section. Drawing notes may refer to ~pecifications for further commissioning requirements.
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1416.2.4.2 Eguipment/Systems Testing. Functional Performance Testing shall

domonstrate the correct inst-'allation and oeration of each component, system, and system7

to-sy,stet-ji intertil- relatimislilp In accordl~fflce with approved plails and specifications. TV
den,onstration is to prove the opera6lon, ftincticn. ancl maintenance serviceabilily for.,6ach o

the-Con-inn'Issioned svs~cnas, Testing, s,~tidLiliclude all modes of operation, includiv..'

a. All riodes as de~~cr'tbed j n ffiv '-'~ecuence of Operation,

b. Redundant or atitomat'c ba.,--k-p
...................

I
........... ..

I _p mode,

c. Performance of"alarins. aiid

d. Mode o-~ atiqn on aloss of poi~er and restored power.Lqp-~r-~ -Izl--

1416.2.4.3 Controls Testing: HVAC control systems shall be te d to ensure that control

de-vices, corn]2otients, equir.ment and astems are calibrated, adjuked and operate in

~~.y L_L __qjj
accor4ance with a)p I

-)I~jLis d specifications. Sequenedof operation shall be

functiotially tested to gnsun~ they operate in accordance wiLVapproved plans and

U~~CI!Icauons.

1416.2.5 Post Construction Commissioning

1416.2.5.1 General: Congtruction documents ,;IAII require post construction

comm'sjon'ng )v'ded to the buildinz -!~vvner- r -Lo date of final acceotance. Drawing

notes may refer to spcciFications for fllirtl-ier c,obm-assioning reg rements. Post construction

comni;ssionij,,~T shall as a rflininlum revic-vv- and qpp-- I _roval of Operation and

Tvla;ntenance Materials, Record
Drayjmg,~~`

and Sxstems Operational Training.

1416.2.5.2 Operation and Mainten ce (0 &amp; M Materials: The O&amp;M Materials shall

be in accordance withindustry acccj2 ed-standards and-sliall include at a minimum,the

fo 11 o w i n

a.-----S-ubm;lttal data statina eatfinment size and selected options for each piece of

b. OReration anJ, maintc.6'ance manuals for each piece of equipment requiring

maintenance, excepj,'.equirniciA not furnished as part of the project. Required routine

in-a;,ractiance actiotis shall be clearly identified.

c. Names and (,id,dre'S". ses of at least one service agency.

d, HVAC controls,-Svstmi niaintenance and cafi'~,ratlion information, including wiring

.C
j,

a, nims, sclwinatics. and control sequence descriptions, Desired or field

detemiined stA points slial", be pernianeiffly recorded on control drawings at control

devices,orjorj~i.aital conirol systems, in programming comments.

e. A of how each system and piece of equipment is intended
..............

to~opj~!:te: Inc] ud)'r(LT:

L A det 'ted ex-Dianmon of the original design ntent.

ii. U-ie..~asis of desb-,n (how the design was selected to meet the design intent).

iii. A detgiled ealanation of how new equipment is to interface With existing

et- tupment or systenis (where aprj~pable~.

iv. S~ggested control set points.

NOTE: Sequence of Operation is not acceptable as a narrative for this requirement.
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1 1416.2.5.3 Record Drawings: Record drawings shall include, as a minimum, the location

2 and p~~rf(2Lj2aaunce data on q~~h 5~q
I equipment, general configuration of duct and i t

-
2~ -m-P

3 distribution system. lncludia~4 sizes, and.the tennincrd air and water design flow rates of the

4 acwal installation:

5

6 1416.2.5.4 Systems Operation I Training: The trainin Rfenancea g of the ~Mrojoriate mai

7 staff for each ccjuiprncL~j tIL~e and or sv.stem shall include, as a minimum, the faftowing:

8 a. Systeni/Equ' Iipmcnl-ove~-vic,,N-~v,~hat'ti--;,wh it does and which otVr systems and or

9 equip-ment does IL Interface'"71--h).
...................

10 b. Revie-~~Toftlieivail,,i,t~!cO&amp;Mii,~ aw r ials.

11 c. Revle-vv of the Re.-cord Drawings on flae subject svstem/equim~ent.

12 d. Hands-on demonstratioii of all nornial inaintenance proce res. nonnal operating

13 m(ides. all cmcrueacv shutdovvii and start-uD -oroce"res.

114
11

15
11

1416.2.6 Commissioning Rel2orts

16

17 1416.2.6.1 General. Dravv ina notes shall require com-missioning, in accordance with this

18 sec.ficin. Drawing 110tes may refer to specifications further commissioning requirements.

19 /

20 1416.2.6.2 Preliminary CommissioningRepoef: A preliminaryreport of commissioning

21 test procedures and results sl e Owner. The Preliminary

22 Com.-missiolling Report shall identiLy:

a. Deficlencles COUnd during cj~qina.f'~quired by this section which have not been

corrected at the time of report jgqiaiation and the anticipated date of correction.

b. Deferred tests vvIi-id"i canmot,.)~6 performed at the time of reMrt preparation due to
.. . .. . . ............

climatic conditions.

C. CI III Iat] c Condition s requh;6d for performance of the deferred tests, and theR

anticipated date of cachAeferred test.

1416.2.6.3 Fitial Commism'oning Report: A complete report of test vrocedures and results

shall be prepared and filedV, with the O~mer Th- Final Commissioning Report shall identify:

a. Results of all Rific'lonal Performance Tests.

b. Disposition ofc"I'll deficl-,neics found durinatestim,, including details of corrective

measures
u,~,

opc~dor ~r)-s c~d
c. All Functional Performance Test procedures used during the commissioning process

includin~: j.1 icasurable cmeria for test acceptance, -provided herein for repeatability.

EXCEPTION': Deferred tes-'s viiich cannot be performed at the time of rgport preparation due to

climatic miditims.

1416.3 Ac4tance Requirements

1416.3.1 Qenei-al. Drawing notes shall require commissioning in accordance with this

section. lbrawirg notes mgy refer to specifications for further commissioning requirements.

1416.3.2,' Acceptance: Buildings or portions thereof, reguired by this Code to coMply ith

this sect-ion, shall not be issued a fmal certificate of occoancy until such time that the

31
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building official determines that the preliminary commissioning report required by Section

kkit,flu %--omptetion ftequtr-efftents

1416.2.6.2 has been coMpleted.

1416. W"4ngsi Gonstfuetioa doeui:nei4s s4A r-eqiiir-e tha4 withiii 90 days ag~p4he, date e

sy4ei4i aeeeptaffee, r-eeer-d dfawings of the aetua4 insta4lation be py-evided to 4-o'buildifig

ow-Ren R-eeefd dr-awitigs. sliRll iffelude as a fninimiim the lee4ieff aftEl A-ta on,

eaell pieee 66fif4gafatiOR --f-diRe4 afid pipe distfilbuti-4 qA44pm

kiding sizes, ftad gle teffilinal air- md water- 4esigR flow F-a~es.

4. -UPILA-C-- eefAfejs systefn fflajffte.n-a4;W--,P-, -A fation wLi-F

3. Naffies and addfesses ef at least off

maiffteffaffee aetions sha4l be ele -I-- -i'---P------,

+-A --/--
I. Submi#al 44a sialing e"ipffiei4 size and r- eaeh pieee of

.

.

fA

2. Opef4iaft and fRain~eiianee mafFaa4s for- e-a e"iPmefft

1416.2 Mamialss Geiistf:uetiee deeuffieftts sha4l r-eqtkir-e an e-per-ati-I ffiat+ua4 and
- 9,

-'-' Zti'
mainienanee inan-aa4 be pfevided 1E) the building sha-11 be 41 aeeer-da-inee

with
ifi&amp;str-Y weepted staRdar-ds a-ad sha4l inelude, at a ffliniffill -.e lwA4fig.

eheffi4ies-,

set points sha4i be pefmafiefAly -e-e-d-Ide- eef4r-eld

fef digitg eeff6-01 systefffs, 0

E)

shall be adjtisted- *.A- 4:4et desigii 44ow eeiaditionsr.

7-

fflinifflize gffett4ifig lev5les theig, for- &amp;-as with systefa power- of greater- than

set poifA-s-

deviee
(14)r- e*ample, VAN' )bx or- eent+el valve). Gens~metien doeuffleffts shall r-el,-.*,-

nee -epaA be-pv~evided to the wA%en

1416.3.2 Air- System BoIaBeingl Air- systeffis shall be balaneed iff a mafffieF to fi

have eithef the Oility to measufe pfesswe aer-ess the piaW, or ~est pefts at eeeh side E)f eaeh
13uR+p speed shal"Ve aojtisted to meet desigi+ fiew eaiiditietis. Eaek hydf anis system

EXCEPTIONS-;
1. pid"s w4hpump ffletier-s of 10 14P or- less.

32
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14 16.4.1 Simple Systems; Fer- simple systems, as defined i.- - eetien 14 2 1, and fef

tested to ensufe 4hey opefale ii a, aeeord v4th appr-oved plans and speeifieat-i A
FepoA of W4 pr-oeeduf es ap d Fesiitts -Shall be pr-epafed and filed with the

op,Oer,
notes shall f H&amp;s+k*--a~aeeofd&amp;aee v4th this pafagraph.

afe ea4ibfated~ adiiasted and opefate iii aeeefd ~A4th appfeved p,44RS
--A

.~ Spft`fkatiORS.

a-ppr-OVed PIRRS afid SpeeifieatiORS.

pfeliminar-y and 1~ f~al fepeiis 4 test pf oe Affas ;aftj results as desefibed in 1416.4.2.-2. Plans,

affd speeifieations sha4l i 41a fel- -aeh test,

1416.4.2.1 Doeumentation; Pr-aAvimg fietes shall r-eqw" I~e 66 in aeeor-danee with

this seefiot*. Pr-a~,N4~ notes maN Fefef to spe-44- fer- PaAhef ee

r-equir-emem4s. Plaiis and spec-i f
-
i. eati ofis shall feq,-*. sts ffiandated by this seetiaii be

peffafmed and 14e Festilts, Feeofded, Plfti+s- Fequife pfepaFatioli 6

1. gquipffien4 wid systef:ms to be te e-d-,4k;.e-A4-;-d4+g the e-xtefft of sampling tests,

3. Conditions wi4er- whiek the t st bepe-47-Effied (fef example wifAer- design

e8fiditiORS,

4. Measiff-4.11- for- aeeepf4ble per-foFmanee.

2. Defeffed tests wj~eh eaftnot be peffofmed at the tiffle of repeA pr-epafafien-due-te

re"ired fef p effeFmaffe e of ~he Elefeff ed tests, affd thePiffiatie-

an4ieipated d4e of eaeh defi~ffed test.

FeStfkS Sha4 be Pf-~Pafed aftEl filed With the OAR-
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this seetieff, shall iiet be issiied a fifla4 eet4ifie4e of eeeWaney tt~! seeh time ~h~ the

beilding effieial detefmiffes 4iat the py-eiiiRinA-1 --li0ilifig fePO14 FeEtUifed by4hi-s

seetieft has been eoffkpletedO)

Section 37. Effective July 1, 2002, Section 1421 of the Energy Code is "mended as

follows:

1421 System Type: To qualify as a simple system, systems shall be one"of the following:

Air cooled, constant volume packaged equipment, which pr(yVide heating, cooling

or both, and require only external connection to duct
workk

"

d energy services with
~"~an

coolillc~ cgpacitv of 135,000 Btu/b or Icss.

Air cooled, constant volume split systems, which
pro~jde heating, cooling or both,

with cooling capacity of 84,000 Btulh or less.

c. Heating only systems which have a capacity of les,~~`than 5,000 cfm or which have a

minimum outside air supply of less than 70% ofk~e total air circulation.

All other systems shall comply with Sections 143 1 ough 1439.

Section 38. Effective July 1, 2002, the
Ej~ergy

Code is amended by adding a new
Section 1421.1 to read as follows:

142 1.1 System Sizing Limits: Installeds,oace heating equipment output shall not exceed

16 Btu/h per square foot of gross conditid~ ed floor area and installed space cooling

equipment outp-at shall not exceed 25
Piulh per square foot of gross conditioned floor area.

EXCEPTIONS:
1. For equipment which provi(.J~s both heating and cooling in one package unit, compliance need

only be denionstrated for ofther the space heating or space cooling system size.

2. Equipment sized in accor&amp;nce with Section 1431.2.

Section 39. Effectiv~ July 1, 2002, Section 1423 of the Energy Code is amended as

follows:

1423 Economizers: ff~onomizers meeting the requirements of Section 1413 shall be

installed on single package unitary fan-cooling units having ((a supply eapaeity of gf-ea

gian 1400 efi-n or- total cooling capacity greater than ((-_54~,))20_,000 Btu/h including

those serving co4uter server rooms, electronic equipment, radio equipment, telephone

switchgear.

The totaj~`Capacity of all units without economizers (i.e. these units with a total

cooling c~pacijj of 20,000 Btu/h and less) shall not exceed 240,000 Btu/h per building, or

10% of its air economizer capacity, whichever is greater. That portion of the equipment

serving Gro4 R occupancy is not included in determining the total capacity of all units

without eco0ornizers in a building.

34
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Section 40. Effective July 1, 2002, the Energy Code is amended by adding a new
2

11
Section 1431.2 to read as follows:

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

1431.2 System Sizing Limits: Heating and cooling design loads for the purpose of/~Izmg

systems shall be determined in accordance with one of the procedures described
ir ~thapter

29 of Standard RS-27 listed in Chapter 7 or an equivalent computation procedurd'. For

interior temperatures, 70'F shall be used for heating and 75'F for cooling, exc~lpt where

different values are specified in the Washington Administrative Code (WAO. For exterior

temperatures, 24'F shall be used for heating and 82T dry bulb and 66'F Or wet bulb for

cooling.

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

space cooling shall be sized no greater than 125% of the design loa~ calculated above,

except that cooling towers shall comply with the sizing requirements in Section 1411. 1. No
additional safety factor is allowed.

For buildings with a total equipment cooling capacity/i 3 00 tons and above,

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

2/3 of the load.

EXCEPTIONS: The following limited exemptionsl6om 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 eet th
'

quirements of this section. Capacity for the

other function shall be, within available equ)'P'ment options, the smallest size necessary to meet

m Fre

the load.

2. Stand-by equipment may be installed if

96nitrols:d
devices are provided which allow redundant

equipment to operate

automatically~n

h t

4w
en t, e primary equipment is not operating.

e. s,u

'a,

3. Multiple units of the same equipme:
I

,
ch as multiple chillers and boilers, with combined

capacities exceeding the design loa~ may be specified to operate concurrently only if controls are

provided that sequence or otherw" e optimally control the operation of each unit based on load.

4. A maximum sizing limit of 150, o is allowed for fan systems which

a. have both a capacity of

5
,1

0
~

~
6
0
0
-

iam
or greater and which have a minimum outside air supply

31 of 70% or greater of the/otal air circulation, and

32 b. have a heat recovery sAtem complying with Section 1436 without using any of the

33 exceptions.

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Section 41. Effective uly 1, 2002, Section 1432.2 of the Energy Code is amended as

follows:

1432.2 Systems TempOrature Reset Controls

1432.2.1 Air Systems for Multiple Zones: Systems supplying heated or cooled air to
"I

multiple zones shall, nclude controls which automatically reset supply air temperatures by

representative buil . ing loads or by outside air temperature. Temperature shall be reset by at

sign supply-air-to-room-air temperature difference.least 25% of the ir,

1~
i

EXCEP ION: Where specified humidity levels are required to satisfy process needs,

such as computer rooms or museums.

1432.2.2 Hy4ronic Systems: Systems with a design capacity of ((6G0-,0W))300,000 Btu/h

or greater suoplying heated or mechanically refrigerated water (.,to eemfei4 eenditioning
t)

systenis,))sl1~11 include controls which automatically reset supply water temperatures by

35
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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

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

48
mechaftical refrigeration.

Other~,"Simultaneous operation of heating and cooling systems to the same zone.

36

representative building loads (including return water temperature) or by outside air

temperature. Temperature shall be reset by at least 25% of the design supply-to-retum waje/r

temperature differeiices.

EXCEPTIONS:
1. Hydronic systems that use variable flow devices complying with Section 1438 to rcdu,,~e pumping

energy.

2.
Ste.a.rr boilers.

y~jqms that p,_3--S rovide heating with 1000F or lower sm1y temperature (e.g. wate ouceheat

RU1BP!o0j3S).

To limit the heat loss from the heat reiection device

heat pum-os connected to a common heat 12p= water loop with central/evices for heat

iqjecnon h--- 1~..cooling, tov,,er),

a. I'laclosed-circuittower (Fluid cooler) is used, either an autoAatic valve shall be

nista H ed to b,,,~pass al I but a minimal f1mv of water around Aie tower (for freeze

pro tec-,ion). or low leaka~-,e posit, ve clo.sure dampers sha be-Drovided.

--~?jrk.,n-circu I
b. if

aj:,,
~t twvver is used d'rect.ly in the heat i)urdD loop. an automatic valve

shall he installed to bvp~Ls- 1-11cat mimp water flowAroun(i the tower.

'F an 'L
i

c.
-1 - toNver's used 'n coni,111-Iction with/a separate heat exchanUrto..... ......

isolate the twwcr from the heat purnp
---
loop, then hiat loss shall be controlled b

shutting dow-n tl~e circulation journ-D on the coolffig tower lgM

For hNdronic heat purnns connected to a coM.mon heat purn-p water loop with central

devices for heat rejection (e.a.. cool i n g tower) Lild having atotal pump system Dower

exceeding 10 hj), each hvdromc heat purnp shalf have

a. a two-posi-L1011 t~vo---,vay (~,ut not..tlirc~~Wa:y) valve, or

b-.--- a variable head pre ssure- two-
v,,g v-0,Vater re2ulating) control valve or pump.

Fortfic urro ses o ['this sect," on. pum p s~,,stem r ower is the sum of the nominal power
demand (i.e. nameplateliorscpqn.-c~-at n6rmnal motor efficiency) of motors of all p=s that

arc rejuired to operate Lit desiggn conditloLLLLo su ly fluid from the heating or cooling

sourc-- to Lill heat transf'er devices (e~-.

.

C.. coils, heat exchanger) and return it to the source.---- .......

'this conycrts the systen, into a v~via-hle I'low svqtem and, as such, the primM circulation

p:jqups shall conij)jy with the variable flow requirements in Section 1438.

Section 42. Effectivi;;July 1, 2002, Section 1435 of the Energy Code is amended as

follows:

1435 Simultaneous Heating and Cooling: Systems which provide heating and cooling

simultaneously to a z?he are prohibited. Zone thermostatic and humidistatic controls shall be

capable of operating!in sequence the supply of heating and cooling energy to the zone. Such

controls shall
prev~ftt:

a. Reheatingfor temperature control.

b. Recoolin 'for temperature control.9

C. Mixing 0
,

r simultaneous supply of air that has been previously mechanically heated

and air
that has been previously cooled, either by economizer systems or by
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e. Reheating for humidity control.

2

3 EXCEPTIONS: 1. Zones for which the volume of air that is reheated, recooled, or mixed is no

4 greater than the larger of the following:

5 a. The volume of air required to meet the minimumrequired to meet the ventilation -

6 requirements of the ((Washingtan State Vei#ilatian and lRde or Air- 9tiality Code)) Seattle Mechaw ~cdi Code

7 for the zone.

8 b. 0.4 cfiu/ft2 of the zone conditioned floor area, provided that the temperatupd~of the primary

9 system air
is, by design or through reset controls, 0-12'F below the design

spaceiheasingXMperature

when

10 outside air temperatures are below 60'F for reheat systems and cold deck of mix ng Y~ ems and 0-12'F above

11 design space temperature when outside air temperatures are above 60'F for recoolio/systems and hot deck of

12 mixingsystems. For multiple zone systems, each zone need not comply with thi exception provided the

13 average of all zones served by the system that have both heating and cooling a ity comply.

14 c. 3 00 cfin. This exception is for zones whose peak flow raVtotals no more than 10% of the

15 total fan system flow rate.

16 d. Any higher rate that can be demonstrated, to he satisXction of the building official, to

17 reduce overall system annual energy usage by offsetting rehea~trecooyenergy losses through a reduction in

18 outdoor air intake in accordance with the multiple space requirem5dis defted in ASHRAE Standard 62.

19 2. Zones where special pressurization relationships, C oss-contamination requirements, or code

20 required minimumcirculation rates are suc~ Ilia
,pAiariable

air volume systems are impractical.

21 3. Zones where at least 75% of the energy tor
re~-eatlitig or for providing warm air in mixing systems

22 is provided from a site-recovered (Micludinvc0lidenser heat) or site-solar energy source.

23 4. Zones where specific humidity levels are.-equired to satisfy process needs, such as computer

d b ildings with refrigerating systems, such as supermarkets,24 rooms, museums, surgical suites,
aii'd Wil

25 refrigerated warehouses, and ice are s

26

27

28 Section 43. Effective July l,,Y,602, Section 1436 of the Energy Code is amended as

29 follows:

30

31 1436 Heat Recovery

32

Isterns: F33 1436.1 Fan S An systems which have both a capacity of 5,000 cfm or greater and

34 which have a miniiDuilo(outside air supply of 70% or greater of the total air circulation shall

35 have a heat recovery.. sysLem with at least 50% recovery effectiveness. Fifty percent heat

36 recovery effectiveR6ss shall mean an increase in the outside air supply temperature at design

37 heating conditiogs of one hallif the difference between the outdoor design air temperature and

38 65'F. Provis,101 shall be made to bypass or control the heat recovery system to permit air

39 economizery peration as requirod by Section 1433. Heat recovery energy may be provided

40 from any §~ie-recovered or site-solar source.

41 11 CEPTIONS:
42 Laboratory systems equipped with both variable air volume supply and variable air volume or

43 11 ,/
1
.

two-speed exhaust fume hoods, provided that an instruction label is placed on the face of the

44 If hood that matches Exhibit 14- 1.

45 Fxhib;t 14-1

INSTRUCTIONS TO OPERATOR

46

47

operate as variable air volurne (VAV) by adi usting the sash or controller.
.............

Maintaiii -a~~h in ffie
posi

.

'?on during use and

close -ntallv wl-ien ffie ftime hood is not in use.

2. Systems serving spaces In ~~ated to less than 60'F.

37

To be in compliance witi,. 01c Seattle Eiiergy Code, this fume hood is designed to
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1 3. Systems which can be shown to use as much energy with the addition of heat recovery equipment

2 as without it.

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

4 heat recovery equipment impractical.

5 5. Type I commercial kitchen hoods.

6

7

8 Section 44. Effective July 1, 2002, the Energy Code is amended by 4~fding a new
J

9 Section 1436.2 to read as follows:

10

11 1436.2 Condensate Systems: On-site steam heating systems shall h, e condensate

12 recovery.

13

14

15

16

17

Section 45. Effective July 1. 2002, the Energy Code is Amended by adding a new
Section 1436.3 to read as follows:

//

/

18
11

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

19 be installed for heating of preheating of service hot wafer provided all of the following are

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

true:

a. The facility operates 24 hours a day.

b. The total installed heat rejection capacity ~f the water-cooled systems exceeds

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

The capacity of service water heating eAuipment exceeds 1,000,000 Btu/h.

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

a. 60% of the peak heat rejection loa~ at design conditions, or

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

EXCEPTIONS:
1. Facilities that employ condense~heat recovery for space heating with a heat recovery design

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

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

or from other sources.

36 Section 46. Effective Ju~~ 1, 2002, Section 1437 of the Energy Code is amended as

37 follows:

38

39 1437 Electric Motor EfflOincy: Design A &amp; B squirrel-cage, T-frame induction

40 permanently wired polypha~e motors of I hp or more having synchronous speeds of 3,600,

41

42

43

44

45

46

47

48

49

50

1,800 and 1,200 rprashal 141ave a nominal full-load motor efficiency no less than the
i

corresponding values for~'energy efficient motors provided in Table 14-4.

EXCEPTION$
1. Motors used ~h systems designed to use more than one speed of a multi-speed motor.

1

2. Motors usedas a component of the equipment meeting the minimum equipment efficiency

requirernent4 of Section 1411 and Tables 14- 1A through 14- 1 G provided that the motor input is

included wfien determining the equipment efficiency.

3. Motors thdt are an integral part of specialized process equipment,

4. Where

th
o
'

motor is integral to a listed piece of equipment for which nc, complying motor has

been appioved.

38
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1

2 Fan motors than I hp in series tenninal units shall

3 a. be electr.oii-'c-,ill~,,-coi-iirnutatect motors, o

4 b. havc a nimitrulir, motor efficieney of 65% when rated in accordance with NEMA/
Z) Standard ivik T-1 at full load rating conanions.

6

7

8 Section 47. Effective July 1, 2002, Section 1438 of the Energy Code is.4mended as

9 follows: z

10

11

12

13

14

15

16

17

18

19

1438 Variable Flow Systems and System Criteria: For fans and
pt~dps greater than 10

horsepower, where the application involves variable flow, and wateDI"Source heat p P loops

s~ibject to the requirenients -o 'L Section 1432.2.2, there shall be

a. variable spee(l driNes or

b. other control's and devIlces that will result in fan and D
'

D motor demand of no more

than -)O"//C~~..or.desiiun wafta~ie at 50% of design air voldme for fans when static

pressure set pojiit eag.a.l.s
...

tlie total desl~_Yll statit~/Pressure, and 50% of design water

flowfol, unirs. based on marnifacturer's cerdfic.~d' test data.

At the time this Code was adbyted, very few
Lechno~ogies could be shown

f~) m~et the criteria in option b.

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

((vafiable 14ew Eleviees iiilitalled. Aeeeptabj~oLvafiable flow Eleviees ifielude N,afiable ifik4

vanes, va6ablemblade p4eli and vafiable A4 geeme4y. T ) Variable inlet vanes., throttling

valves,, darnpeirs), serc,111 dampers or b
11 ypass circuits shall not be allowed.

Stajc_LjLt.~suLc~ sciisors used toiontrol variable air volume fans shall be placed in a

position suel, that the controller set Point is no ~,,reater than 1/3 the total design fan static

For systems with direct &amp;g',,ital control of individual zone boxes reporting to the

central control-P el, there shall be satic presstire reset controls and the static pressure set

Doha shall Inc reset based on.ffic zone requiring the most pressure; i.e., the set point is reset

lower until one zone darnre,,~ Is nearlv wide o2en.

Section 48. Eff~ktive July 1, 2002, the Energy Code is amended by adding a new
Section 143 8. 1 to rea~ as follows:

1438.1 Cooling
/.

wers: All cooling towers with a total fan motor horsepower greater than

10 hp shall be ectifti-pped with a pony motor of a rated hp no greater than 1/3 of the hp of the

primary motor I with a two-speed motor. The cooling tower control shall provide two-

stage operatiory?of fans and shall bring on the pony motor to operate without the primary

motor or for j o-speed motor run at the lower speed when possible while meeting the

condenser w, er ret setpoint.

EXCEPTION: Cooling towers with variable frequency drive.
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1

2

3

4

5

6

7

8

9

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Section 49. Effective July 1, 2002, Section 1440 of the Energy Code is amended as

follows:

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

Lap L

I
~~T.jc-L'2 c~

effliciencies in Tables I 44A through 14-IM.
..........................

F,ftfectivc JaaiLiarv L '7004. coniniercial clothes washers installed in Seaule shall !WV6

a minimiiin niodi o'.ed enen,-v facior (NIEF) of 1.26. The MEF &amp;finition and.test rrocedure

set forth at I() C.F'.R. Part 43 0 ( aet,,
' Conservation Progam For Consumer Prodi-tets), as

a,,nended. is incorl)orated j n(o this. section by reference. Commercialc
..........

de-'~~nedLas a1l clothes ~vashers

a. in~~tafled for Lisc on fee basis, e.g. coin- or card-operated;

b. not co-vered by t"ederal residentlAt clothes washer efficiencv standaids; and

c. having a cal2acity of 20 lbs. or less.

"
'I
I/

Section 50. Effective July 1, 2002, Section 1452 of the Eilergy Code is amended as

follows:

1452 Pool Water Heaters: Pool water heaters using el.e6tric resistance heating as the

priniary. source,of heat, are ohibited for T)o0ls over 2,600 eallons. Yeat pump pool heaters

shall ha,.,-e a minimuiii COP of 4.0 determined in accordance with ASHRAE Standard 146,

Nfethod of Testing for Ratin- Pool Heaters. Othqpool heating equipment shall comply

with the applicable efficiencies in Tables 14-1,)Athrough ((44 19 )14-IM.

Section 51. Effective July 1, 200
3/Table

14-1 C is amended as follows:

I/Table 14-IC

Water Chilling Pac~iges, Minimum Efficiency Requirements

Equipment Type Aize Category Sub-Category or Minimum Test Procedure

I

'

Z I

Rating Condition
Efficiency_

Air Cooled, With Condenser, 7 All Capacities 2.80 COP ARI 5501590

Elect-.cV~ Operated 3.05 IPLV

Air Cooied, All Capacities 3.10 COP

WiflIt'Ll' C'~,ntlenser,
,,

3.45 IPLV

Watti Cuu!Q~.!, Oxratud &lt; 40 tons 4.20 COP ARI 5501590

5~05 IPLV

40 tons and 4.45 COP
&lt; 15~', Tons 525 IPLV

150 Tc;~is and 5.55 COP'

"M folq&lt; "_ -
5.90 IPLV

F ~~-joo ron s 6. 10 COP'

6.40 IPLV

Opefatad;

eating)

All Gapaeki@s 4 30 POP

5.05 1PLAI

~Rl 51-0/59

90few Md
seroll)

-4 150 Tons

~499 Tons -

4 309

4.45 COP
5.20 IPL-V

4.90 COP
60 W417

ARI 550,1590
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ato- G-1 ed Uleati4ea4y QpeFa4ed;

;~300 Tons

~ 15 0 TORS

-S.-54440A

6 14 TRI if

5,00 GOP

5.25 IPLAI

AR44SOA594

~450 Tons arA

4 300 T

44 C40P

94) 142111ons

;~300 TORS 6 10 COP
.

6 40 IPIX
. 11

Air Cooled Absorption

Single Fffect

All Capacities O~60 COP

Water Cooled Absorption All Capacities 030 COP

SingL, Fflfcct

Absorrt~on Doubie hffect~ All Capacities 1.00 CQ# ARI 560

Tndircc-F.red 1,05jAv

Absorption Do;Ne Effect, All Capacities 1.106 COP
Direct-Fired /00 IPLV

Reserved.
b

The chiller equipment requirements do not apply for chillers used in low temper~ture applications where the design

1. ;_ 44 ;A + -f'-; I +k I ~ AAOU

2

3

4

5

6

7

8

9

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

- F, - '_j" ~ I- - or equa o

'COP -cquirernents do not
Ap_~- to.other than centrifugal equipment.

./T

Section 52. Effective July 1, 2002, the EA6rgy Code is amended by adding a new
Table 14-1 H to read as follows:

Table,444H Reserved
.11

Table 14-11 Reserved

Section 54. Effective July 1, 2002, the Energy Code is amended by adding a new
Table 14- 1 J to re4as follows:

I

Table 14-lJ Reserved

Secton 55. Effective July 1, 2002, the Energy Code is amended by adding a new
Table 1 -1K to read as follows:

I

IPLV,,d = 525
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1

2

3

4

Table 14-IL

IPLV/NPLV for Water Cooled Chillers

150 Tons, &lt; 300 Tons

Water Cooled Chillers 150 Tons, &lt; 300 Tons

Leaving

Chilled Water

Temperature

(IF)

Entering

Condenser

Water

Temperature

(IF)

LIFT'

(IF)

Required IPLV/NPLV

46 75 29 5.84 6.10 6.30 6.61 6. F4-/ 7.00

45 75 30 5.75 6.00 6.19 6.47 6.69 6.83

44 75 31 5.67 5.91 6.o8 6.34
~/&amp;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 6.12 627 6.39

41 75 34 5.43 5.66 5.81 6.0,2' 6A6 6.26

46 80 34 5.43 5
.

66 5.81 6.16 6.26

40 75 35 5.35 5.58 5.73 5.93 6~06 6,15

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 ~67 5.76 5.97 5.96

42 so 39 5.06 5.33 5.49 5.67 5.79 5.97

41 80 39 4.95 5.24 5.41 5.60 531 5.78

46 85 39 4.95 5.24 5.41 5.60 5.71 5.78

40 80 40 4.83 5 ~,4' 5.32 5.52 5.63 5.70

45 85 40 4.83 8114 5.32 5.52 5.63 5.70

44 85 41 4.69 5.25' 5A3 5.55 5.62

43 85 42 4.55 4~93 5A 5.35 5.47 5.54

42 95 43 4,38 4M 5.03 5.26 5.38 5.46

41 95 44 4.qf 4.67 4.91 5.17 .30 5.38

40 85 45_ ± 1 4.52 439 5.06 5.20 5.29

~77(,-ndenserDTb
-

14.04 11.23 9.36 7.02 5.62 4.68

L jFr[, .
1-iii,,ring G)ii,kil ater Tennp~,,raw ilc Leaving Chitled Water Temperature

b
Condenser DT = Leaving Condenser WatcrTemperature (F)

- Entering Condenser Water Temperature (F)

All shown are NPIN except at conJ'~t~onsc&amp; 3 gpm/ton and 41 F LIFT which is IPLV.

K~dj
= 6.1507 - 0.30244(X) + 0.006269:~(k)2 - D.DOW45595(X)'

where X ~ Condenser DT + LIFT

COP,dj =
K~dj

* CMId

Rclik)F't~Eplications only.

Section 56. Effective July 1, 2002, the Energy Code is amended by adding a new
Table 14- 1 L to,,r"ead as follows:

"-.V..g

C:11,d Zter

T mperature

1
~

1
1

(I F)

14-11111.11 .. .. ...... I

46

45

Entering

Condenser

Water

Temperature

75

75

LIFT'

(IF)

29

30

6.87

6.76

Required 1PLV/NPLV

7.11 7.46

6.98 7.30

7.71 7.90

7.53
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44 75 31 6.40 6.66 6.86 7.15 7.36 7.52

43 75 32 6.31 6.56 6.75 7.02 7.21 7.35

42 75 33 6.22 6.47 6.65 6.9o 7.07 7.20

41 75 34 6.13 6.38 -6.55 6.79 6.95 7~,A
46 80 34 6.13 6.39

1

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.~S 6~94

44 80 36 5~93 6.20 6.37 6.58 .72 6.82

43 80 37 5.82 6.11 6.28 6,49 6.62 6.72

42 80 38 5.71 6.01 6.19
1

6.40/ 6.53 6.62

41 80 39 5.58 5.91 6.10 6. 6.. 4 6.52

46 85 39 5.58 5.91 6.10 6.44 6.52

40 80 40 5.44 5.80 6.00 6.22 6.35 643

45 85 40 5.44 5.80 6.00 6.22
1

6.35 6.43

44 85 41 5.29 5.68
5.99V

6.13 6.26 6,34

43 85 42 5.13 5.55 9 6.03 6. F6_ 6.25

42 85 43 4.94 5.41 5.67 5.93 6.07 6.16

41 85
1

44 4,74 5.26 5.54 5.82 5.97 6.07

45 4.52 5.09 5.40 5.71
1

5.87 5.97

Co;;,ki--ser DTb 14.04 11.2 9.36 7.02 5.62 4.68

L IFT = Entering Condenser Water Tempe r4u.;.re - Leaving Ch~ Iled )Yker Temperature

Condenser DT = Leaving Condenser ~N i~ct '-~!wperaturc (F)
- En~ofing Condenser Water Temperature (F)

All values shown are NPLV except at coiidifi,,)ns of 3 gpm/ton apd 41 F LIFT which is IPLV.

K~dj
= 6.1507 - 0,30244(X) + 0.0062692(X)' - 0.000045595(),q'

here X = Condenser DT + LIFT

('()P,6-;
=

K~dj
* COPtd

t R~~trofit 22lications only.

Section 57. Effective July-I, 2002, the Energy Code is amended by adding a new
Table 14- 1 M to read as followz~

Table 14-IM

IPLY/NPLV for Water Cooled Chillers 300 Tons

Water Cooled Chillers 300 Tons

IPLV,,t = 6.40

Leaving

Chilled Water

Temperature

(F)

75

45 75

LIFT'

('F)

2 gpm/tond 2.5 gpm/ton 3 gprn/ton 4 gpm/ton

Required IPLVINPLV

29

30

44 75 31

75 32

42

t4l

46

45

75

75

80

33

34

34

35

7.15 7.47

7. 05 7.35 7.58

6.95 T23 7.45

6.85 7.13 7.33

635 7.03 7.22

6.65 6.93

6.65 6~93 7.12

6.55 6.83

6~55 6.83 T01

8.10

7.93

7.77

7.63
1

7.49

7.37

7.26

5 gpm/ton

8.37

8.18

8.00

7.83

7.68

7.55

7.42

8.16
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44 80 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 so 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 7.08

46 85 39 6.06 6A2 6.62 6.85 &amp;99 7.09

40 80 40 5.91 6.30 6.52 6.76 6.89 6~98

45 85 4o 5.91 6.30 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 6.70 674

42

- -- 85 43 5.37 5,98 6.16 6.44 6.59
",/'~.69

Tl 85 44 5.15 5.71 6.01 6.33 6.49 6-59
40 85

1

45 4.91 5.53 5.86 6.20
1

&amp;~Y
6.48

i~-oadenscrDTb
1

14,04 11.23 9.36 7.02 Z.62 4A
i.'F ~ ~- Entering CoBdenser

VY',--.!,----Tbmperature
- Leaving Chilled Water Temperature

Condenser DT = Leaving Coidtzm.~er Water Temperature (F)
- Entering Condenser Water Temperature

Ali i. values shown are NPLV cxc-21-it at conditions of 3 gpm/ton and 41 F LIFT which is IpLV.

K:,dj
= 6.1507 - 0.30244(X) 4- 0-0062692(X)2 _ 0.000045595(X)'

,xficre X = Condenser DT + LIFT

C'')P,,,r, =
Kld-j

* COPld

applications on1j.

Section 58. Effective July 1, 2002, the title ofChapter 15 of the Energy Code is

4 amended as follows:

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

CHAPTER 15 LIGHTING&amp;O' MOTORS, AND TRANSFORMERS

Section 59. Effective July 1, 202, Section 1501 of the Energy Code is amended as

follows:

1501 Scope: Interior and exte,
"

r lighting.,((-ai+d)) electric motors, and transformers shall

comply with the requireme of this chapter.

Section 60. E 6t ve July 1, 2002, Section 15 10 of the Energy Code is amended as

follows:

Section 1510 Qincral Requirements: Lighting and motors shall comply with Sections

1511 through
4

J644 3. Lighting systems shall comply with one of the following paths:

a. Prescriptive Lighting Option:

Interior Section 1521, or

Eyterior Section 1522.

b. Lighting Power Allowance Option:

4nterior Section 15 3 1, or

Exterior Section 1532.

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 carmot be traded.
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Transformers shall comply with Section 1540.

2

3

4

5

6

7

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Figure 15A

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

s i

Prescriptive Lighting Power Syst S
ect oll

Lighting Allowance Analysis
Niiinber Subject

Option Option '~bption

15 1 (D General Reqttireoients X X X
1511 f: lect-ic Motors X X X
1512 `Exc-nipt Lighting X X X
1513 1 CoBtrols X X X
520"

Prcscriptive Lighting Option X

J

Pi ~cj 1,im-e~- -iptive Jor I igiiting RequirementsIII -
X

1 522 Prescriptive E.,~icrio-r L!" tin~~ Requiremet--ts-V Sec. 1532

1530 Liglit'ri.-iPowet AlIoN~~aw,~ Optica X

J

1531 h-iter-lor
Ligli6i-i'- Power AfloNvance X

I-I-) Exterior Liglitii,,g -X

'

F,7,-V, 177) r r.- I e I' S X X
P, S -2) 9

1
Sy,,-1i--.tis Arl.~itvsls X

Section 61. Effective July 1, 2002, Sectiorn/ 15t2 of the Energy Code is amended as

follows:

1512 Exempt Lighting: The use of thg~ge exCnintions is at the gpplicant's option.

Section 62. Effective JulyX, 2002, Section 1512.1 of the Energy Code is amended as

follows:
I.,

1512.1 Exempt Spaces: /the following rooms, spaces and areas, are exempt from the

lighting peA requir6ments in Sections 1520 through 1522 and 1530 through 1532 but

shall comply with all Oher requirements of this chapter.

I
. (,Area

--4eh medie,4 or- dei4a4 tasks afe per-fbfR+ed-.))Reserved.

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

additiog
I lighting.

3. Space~ldesigned for primary use by the visually impaired((- or hard of hearing (lip-

read* g)(( by senior-

4. "(1:~04-d py- a a ien afeas. )Rescrved.

15. 6~tdoor manufacturing, g'reenhouses and processing areas.

6. Electrical/mechanical equipment rooms.

7. /Outdoor athletic facilities.

8.;' ((h3qpeslion Paid Y-ester4tian afeas in geAlefies and museums-,))Reserved.

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.

45



John Hogan

2002 Seattle Energy Code V 2.doc

5/03/02

V #2

6 e-.~,enipt from the lighting requirements of Section 1520 through 1522 and need not be

7 included when calculating the installed lighting power under Section 1530 through 1532 but'

5 1512.2 Exempt Lighting Equipment: The following lighting equipment and tasks are

4

2 Section 63. Effective July 1, 2002, Section 1512.2 of the Energy Code is amended as

3 follows:

shall comply with all other requirements of this chapter. All other lighting in areas thatl.&amp;e

13 3. Lighting integral to signs((, and pefmanefi4ly ballasted ligh4in- walkways

14

9 not exempted by Section 1512.2, where exempt tasks and equipment are used, shall.pomply

10 with all of the requirements of this chapter.

11 1. Special lighting needs for research.

12 2. Emergency lighting that is automatically OFF during nonnal building'operation.

29 an independent control device.

30 8. Exterior 11,06F.gy for ptiblic niorniments.

27 show ease ligiltint)). .1-10,,vevel. such lic-, tin2 shall not be exernlot untess it is in

28 additi-oti to ~_,eneral area is located in a separate xture, and is controlled by

25 7. Lighting, ini ga'111cries.
Ll~l 15~c."Irns Lind i"n main buildiLgg.entry lobbies for ((aft-))exhibits,

26 inspection, atid restoration(f"fien 'F6tad-displav s, peftable plug in diS-Play fi*`tHft~

23 exepiL),~~LILI_gs I I I L~jt aMt'on tg_geneEa L~~iea liahtin2. is located in a separate fixture,

24 and 'is controlled by an independent c0htro, device.

19 independent controlm device.

20 6. Lighting for theatrical productions, teleN ision "broadcasting (including sports

21 facilities), ((arudie vis" pfesef4atiofs-))and,~pecial effects lighting for stage areas

22 and dance floors in entertainment facilities.
/

However, such lighting shall not be

18
gejji~~,a

-

d by an1,ip~-jtliL~hting. is located in a separate Fxture,~~ is controlle- ------------

17 6:00 a.m. H.o.y,7.ever. sL',ch lighting shall not be exMt.1di ess it is in addition to

15 4. Lighting that is part of machines, equipment or furniture.
2

16 5. Lighting that is tised solely for indoor plant growth durirlg*. the hours of 10:00 p.m. to

42

33 unless it is In additiloli to ~_,eneral areal`,(_JitiriL~, d_esl~~ned specific.aliv.for medical

34 lightima, and is controlled bN, an indej~endent control device.

35 M T,i6tin,~ integraj to or spec1fjc;.,,1jv for [6od waraiin.2 and food Pre-Daration

36 sucli liglitin(g sliall riot be exeMpt unless it is in addition to

37 is !located ina separate xture, and is controlled by an

38 iiidepend.ei.,v control device.

39 1 It. Aud~,o-visttal and video-conferencing liahtin2 with multi-level or dimming controls

40 irl 1100MsAvith permaneatly iiistalled audio-visual equipment or video-conferencing

41 equij2mQ(nt.

31 9. snmed for use only during medical or dental procedures and

32 llightin~4 inte~,ral to in6dical equipmeM. flowever. -mch lighting shall not be exeMt

43 Section 04. Effective July 1, 2002, Section 1513.1 of the Energy Code is amended as

44 follows:

46 1513.1 Local Control and Accessibility: Each space, enclosed by walls or ceiling-height

47 partitions, shall be provided with lighting controls located within that space. The lighting

45
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1 controls, whether one or more, shall be capable of turning off all lights within the space.

2 The controls shall be readily accessible, at the point of entry/exit, to personnel occupying or,----

3 using the space. /
Z.

4
1

EXCEPTIONS: The following lighting controls may be centralized in remote locations:/-,"

6 2. Automatic contrels., wlieii provided in a,~Idifioii to manual controls, need not be aec~Lsible to the
I

5 1. Lighting controls for spaces which must be used as a whole.

7 users and mgy be ceritralized in a.remote locatjon.

8 3. Controls requiring traii)cd opet ators.

9 4. Controls for safety hazards and security.

10

I I Section 65. Effective July 1, 2002, Section 1513.3 of the Ene~Ky Code is amended as

12
11

follows:

18 a. control the lights independent of gencrtal areAghting, and

17 a-~4effiatic-))controls, which

14 1513.3 Daylight Zone Control: All daylighted zones, as d5ffned in Chapter 2_(see

15 Exhibits 1513.3a and 1513.3b), both under overhead glazi and adjacent to vertical

16 glazing, shall be rovided with ( indivi"al ea+itfals, E)r-
dp r

13

30 zones adjacent to vertical gl ing.

27 by a single controlling device pr(~Vided that they do not include zones facing more than two

28 adjacent cardinal orieniations.
(i,,&amp; north, east, south, west). Daylight zones under overhead

29 glazing more than 15 feet frory6he perimeter shall be controlled separately from daylight

19 b. automaficall'v reduce 1i&lt;-1iti power ,n rosr~)nse to ivailable dUlight by either

20 i. a coln'lhination ol`niulti-leycl s-Mtcfiij1- and dayliO-it-sensing automatic controls,

21 -which are tl c
'

kkj-it auto rnaticall-v -an-d--tu-M-ing the lights

22 off (where single lamp Jurninairas are installed, autoniatically switching 50% of

ucinuthe'li litlevel),or23 the luniinarr-es off js,,an ace
-

epta, Ic ineans of red

24 ii. a conibination ordit-nrQH-1(-Y b0jas~s.---nd daylight-sensing automatic controls,

25 are capable of dunt-dini-, the 11',~Jtts continuously.

26 Contiguous daylight zones 441acentto vertical glazing are allowed to be controlled

37

34 2. FUD aU'01'11aliC controls that are eggable of reducing the light level by at least 50% in

35 lieu of contjiiuoLis ~iunnqiiia controls in 1513.3b.

36 3. HID laM.0 150 watts or less are ex=t from the dimming requirements in 1513.3b.

32 1. Daylight spaces osed by walls or ceiling height partitions and containing 2 or fewer lighting

33 fixtures are nWrecudred to have a separate switch for general area lighting.

31 EXCEPTIONS:
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Fu~!.

height

Partition

66i~lne of

',~I)ove

deg,-E~Rs

Daylightuc~

Daylight area
H Area H

-A

beneath conventional

skylight

Daylighted
area includes

fl(-I,or of atrium

a r-,d the top

Wor next to

t~e atrium

/Ixhibit 1513.3a
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Daylighted
area cut short

by full height

partNon

lighted

fea extends

`2 ft (610 mm) or to

nearest wall

5
11

Section 66. Effective July 1, 2,002, Section 1513.5 of the Energy Code is amended as

6 follows:

7

8 1513.5 Automatic Shut-off C.,6ntrols, Exterior: Exterior lighting, inclj1d ((Hot

9 intended for- Z~4 hoiff eonfiauk4is Ilse shall be a~bl4offiatiea4ly or-

10 shall be capable of befflu, automaticaily s ched off during dUlight hours ard non-use

11 nighttime hours by eitlicnla' coriibination of timerand photocell, or a timer with astronomic

12 control. Automatic tiln~`switches shall also have program back-up capabilities, which

13 prevent the loss of pr9iram and time settings for at least 10 hours, if power is interrupted.

14 1

1

16 Section 67. / Effective July 1, 2002, Section 1513.6 of the Energy Code is amended as

17 follows:

18

19 1513.6 Autolinatic Shut-Off Controls, Interior: ((Qffiee-4))Ruildings greater than 5,000

20 ft2 and all sq~'ool classrooms shall be equipped with separate automatic controls to shut off

21 the lighting during unoccupied hours. Within these buildings, all office areas less than 300

22 ft2 enclose.fa by walls or ceiling-height partitions, and all meeting and conference rooms, and

23 all scliool classroonis, sliall be e~ujpped with occUancy sensors that comply with Section

24 1513.6j. Forott~~t~5pq~~e ~.j(A'0qutomatic controls may be an occupancy sensor, time
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Section 1513.6.1 or 1513.6.2.

EXCEPTIONS:

switch or other device capable of automatically shutting off lighting1hat complies with

1. Areas that must be continuously illuminated (e.g. 24 hour convenience stores) or illumi,

manner requiring manual operation of the lighting.

2. Emergency lighting systems.

3. Switching for industrial or manufacturing process facilities as may be required f0'r production.

4. HoWitals and laboratory spaces.

5. Areas in which mcdical or dental tasks are gerformed are exeWted from UoccLipancy sensor

requirement.

capable of tuminja off li--lits when the space is occLipied.

1513.6.1 Occupancy Sensors: Occupancy sensors shall be capaabbl o automatically

t r e

I L

turning off all the liglitsin an area, no more than 30 minutes after e area has been vacated.

LigLiLLr~iurcs controlled' b-V OCCLIvancy sensors shall have a wa -mounted, manual switch

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

hours, if power is interrupted.

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

1513.6.2 Automatic Time Switches: Automatic time
~*itches

shall have a minimum 7

day clock and be capable of being set for 7 different d~(y types per week and incorporate an

automatic holiday "shut-off' feature, which turns o~fall loads for at least 24 hours and then

resumes normally scheduled operations. Automajdic time switches shall also have program

a. is readily accessible; /
.

. Ab. is located so that a person usmp the device can see the lights or the areas controlled

by the switch, or so that the ay6a being illuminated is annunciated;

c. is manually operated;

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

initiated; and
"

/

e. controls an area not ej~eeding 5,000 ft~ or 5% of the building footprint for footprints

over 100,000 f~, w4fchever is greater.

Section 68. Effl/.ctive July 1, 2002, Section 1521 of the Energy Code is amended as

follows:

1521 Prescriptiv~ Interior Lighting Requirements: Spaces for which the Unit Lighting

Power Allowanci in Table 15-1 is 0.80 W/ft2 or greater may use unlimited numbers of

lighting fixture:Y'and lighting energy, provided that the installed lighting fixtures comply

with all four dthe following criteria:

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

b. ((aeft !eased, fliaefeseeiA fixtafe&amp;))1uminaires have a reflector or louver assembly to

diret~lt the lialit (bare lg= strip or industrial fixtures do not coMply, with this

section);

fitted with type T-1, T-2, T-4, T-5, ((41-6-,))T-8 or compact fluorescent lamps from 5

to ((-54))60 watts (but not T- 10, or T- 12 lamps); and

d. hard-wired fluorescent electronic dimmin i, ballasts with photocell or programmable1,

48
11

dimming control for all lan-,H)s in all zones (~on-dimming electronic ballasts and
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electronic ballasts that screw into medium base sockets do not comply with this

2 section).

3 Track lighting is not allowed under this path.

4 EXCEPTIONS:
5 1

. Up to a total of 5% of installed lighting fixtures ((need;-Whe hallasted afid))may use any type of,"

6 ballasted lam and do not require dinimin~z controls.

7 2. Clear safety lenses are allowed in food prep and serving areas and patient care areas in oth ise

8 compliant fixtures.
7w

IN atts per9 3. Exit lights are not included in the count of fixtures provided that they do not exceed 5

10 fixture and are light ernitting diode (LED) type or T- I fluorescent type only. (See ~ke Uniform

11 Fire Code for facc~ illuir*!natior- footcandle requirements and other requirements -Y
12 4. LED light -1f~ olk- r~

h as addressed' by exception 3.L _tpp~~jt ligj__

13 5. Metal halide i-gliting wil::C-h, co"liplieswidi all three of the following criteri
.

14 i. lumillairesoH'Im s "01 iic h-have a -,flee t o- or louver assembly to di etthelight:-P~ --
15 ii. fixtures are fitted w:Ai ceraw~c metal hal'Ide lamps not exceedlizX-o watts, and

16 iii. electronic ballasts.

17

18

z

19 Section 69. Effective July 1, 2002, Section 1530 of t!XEnergy Code is amended as

20 follows:

21

22 1530 Lighting Power Allowance Option.

/T
h
e
in

s
ta

ed lighting wattage shall not exceed

d23 the I
i

g-hting power allowance. Lighting wattage in 'des lamp and ballast wattage. Wattage

i st 1

f tj e s

24 for lluorescent lamps and ballasts shall be tested er ANSI Standard C82.2-1984.

25 The wattage used for any unballasted ture shall be the maximum UL listed

c
'

26 wattage for that fixture regardless of the I installed. The wattage used for track lighting

27 shall be:

28 a. for line voltage track, ((--`;4))20 w,itts per lineal foot of track or actual luminaire

29 wattage, whichever is greater.

30 b. for low voltage track (i.e. w4b remote transformer) (less than 30 volts), ((2-5-wat6

31 per- lkieal feet of tfaek-e+-) lie VA rating of the transformer((, whiehever- is gf:ea4er-

32 No credit towards
cornyplince

with the lighting power allowances shall be given for

33 the use of any controls, autom ic. or otherwise.

34 Exit lights that are 5 )~atts or less per fixture shall not be included in the lighting

35 power allowance calculatio
"

.
Other exit lights shall be included in the lighting powerI

'ps

36 allowance calculations.

37

38

39 Section 70. Effective July 1, 2002, Section 1532 of the Energy Code is amended as

40 follows:

41

42 1532 Exterior Lighting Power Allowance: The exterior lighting power allowance shall be

43 uh e SU M E) f 1~6 141
0--4-4

1
1
-
A

*10-d allOWaffees-))calculated separately for (1) covered parking, and

44 outdoor parking, outdoor areas and building exteriors.

45 The li~hting in these two areas shall not be traded. The lighting allowance for

46 covered parkin shall be 0.20 W/ft2, and the allowance for open parking and outdoor areas

W/ft2. or open parkingand outdoor areas and roadways, luminaires47 shall be

48 mounted above 15 feet shal I mce L f FSNA reg"T j rem ents. for Full Craoff Li iminaLre --,.
Full

--- _L_

r-1
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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

23

24

25

26

27

Cutoff means a luminaire light distribution where zero candela intensity occurs at an angle

of 90 de-rees above nadir, and all greater angles from nadir.)

The lighting allowance for building exteriors and extemally-illuminated signs

(incl tid ing billboards) shall be calculated either by multiplying the building fa~adc area that

i~ 'It Iva '

maed, or sign area by 15 W/ft2 or multiplying the building perimeter in

feet by 7.5 watts per lineal foot. Any 'bui Iding exf erior lighting that exceeds 7.5 watts 12eV
lineal foot of total building perimeter is not allowed to be traded with other lighting are;g,.

EXCEPTIONS:
1. Group U occupancy accessory to Group R-3 occupancy.

2. ((Fef eaver-ed pafking, 0.30 *Alfe may be used fbf t4e ligMing pr-avided gia4 the A-;qd-

d.

3. The top level of a parking garage is allowed to be included with the coveredparking garage

category providel tl,.at fl-it, i--jr.ijmtircs onthe top level meet IESNA req.0-ements for Full Cutoff

Lumiria*VILS.

4. For the gas ptimp are(-, ,iiider canoa only, 1.00 W/ft2 mavXe used. For automobile sales

flv, wid fo- oflier -xte 'or retail sales, including but not lAited to gardening ~Uplies, 0.50area (-). n
........................

I,

Wift niaN, hou-sed.

INFORMATIVE GUIDE TO SECTION 1532- NOTE THAT THIS GUIDE DOESI

~~MNOT SUPERCEDE THE REQt`l ENTS IN THE TEXT.
t

CATEGORY L1GIJTtNG POW ~ TRADEOFF
ALLOWANC~

6-
LIMITATIONS

PARKING AND
OUTDOOR AREAS

Covered Parking 0.20 Watts/squ /16ot Calculated separately. Trade offs not allowed

7 with other
categories.

Open parking and 0. 15

na
,,sl a

'
foot of areau e Calculated separately,

outdoor areas /lu t
rthat i ina d but see allowance below for use of fagade

IiLtin~ credit

FAQADE LIGHTING

Perimeter option 7.5,XVatts/lineal foot of Calculated separately,

b fflding perimeter but any wattage allowance not used for fagade

lighting may be used for open parking and

outdoor areas that are illuminated

Surface area option 0. 15 Watts/square foot of wall Calculated separately,

surface area that is illuminated but any wattage allowance up to 7.5 Watts/lineal

foot of building perimeter that is not used for

fagade lighting may be used for open parking

and outdoor areas that are illuminated

Secfi4 71. Effective July 1, 2002, the Energy Code is amended by adding a new
Section 1540 to read as follows:

1540 Ttansformers: Internal building transformers that are single-phase and three-phase

dry-typ e and liquid-filled distribution transformers with a primary voltage of 34.5 kV and
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2

3

4

below and a secondary voltage of 600 Volts and below shall have a minimum efficiency that

complies with NEMA TP- I - 1996.

5 Section 72. Effective July 1, 2002, Table 15-1 of the Energy Code is amende

6 11 follows:

7

8 Table 15-1 Unit Lighting Power Allowance (LPA)

Use LP~~
ainting, welding, carpentry, machine shops I / 2.30

Barber shops, beauty shops

Hotel banquelt/confereilce/exhibition ha113,4

Laboratories (see ~tlso office and other qppropriate cate

Aircraft repair hangars

Cafeterias, fast food establishments

Factories, workshops, handling areas

Gas stations, auto repair ShopS6

Institutions

Retail'o, retail banking

Wholesale stores (pallet rackAhelving)

School buildings (Gr~kp E occupancy only, school

classrooms, day carX centers

Office buil~illgs, office/administrative areas in facilities of

other
usexypes (including but not limited to schools, hospitals,

institati,dns, museums, banks, churcheS)5,7,11

Policc(and fi e stations8

Atela (atriums)

ssembly spaces9, auditoriums, gymnasi2, theaters

Group R- I common areas

Process plants

Restaurants/bars

Locker and/or shower facilities

Warehouses", storage areas

Aircraft storage hangars

2.00

2.00

((4-.24)WO-0

((4-N))1.00

1.00

1.00

.00

1.00

1.00

0.80

0.50

0A0
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Parking garages See Section

1532

Plans Submitted for Common Areas OnlY7

Main floor bti lobbies3 (except mall concourses) 1.20

Common areas, coiTidors, toilet facilities and washrooms,

elevator lobbies

0.

1

2

3

4

5

6

7

Footnotes for Table 15-1

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

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

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

for exempt areas.

8 2. The watts per square foot may be increased, by 2% per foot of c/iling height above 20 feet, unless

9 specifically directed otherwise by subsequent footnotes.

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

For all other spaces, such as seating and common area/, use the Unit Lighting Power Allowance for

assembly.

ed by 2% per foot of ceiling height above 9 feet.5. The watts per square foot of room may be
incre9A

6. ((IneluElesptffnpafeatffider-eanof~y-))SeeS ion 1532 for exterior lighting,

11

. ((In eases in m44 -a-4 ~--464+ - '0
1' a 0. - -F'--

35

36

37

38

the court area is 2.60 W/-,

A C 1 35 a be a
-'

ffiee 41eor- area a4d 0ed for- u W Ish80 WI AN I hA 4 11 40 d f8F the GOffiffiM
.

ii j -, l- - - - - 8 ---b .

afea hi k ma , i iiel i
kie

7-~9W*, Q a a-ad rest r-eems GOMFROR afOaS a&amp;
hffeiR ElOrm-- ed d 0kevato P

s, w e ~ t e
,.

t - -p ,
- --.7

et i e4 d mallfi fi f e

FGV- -w-.-ferenco 1-no-ins ~tnd oTmces
"

I-ess than 150 square feet with full-licight 12artitions, a Unit Lighting

Powet A[lowanco of L2 \V/ft- mfiv i)e ---ased.

For the fire engine room, the it Lighting Power Allowance is 1.00 W/f~.

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

10. Display window illumiXation installed within 2 feet of the window provided that the display window is

separated fmni the rc-, il spice by walls or at least three-quarter-height partitions (transparent or opaque)

U~Llighiii-- for
liccl~"Standin,- display w~-,ere the lighting moves with the display((, and buildiag Showease

WPF.Iill~44. IA'h
--- wigiin the showease)) are exempt.

An additional I., W/ft2 olf merchandise display luminaires are exempt provided that they comply with all

three of the
f64-/W)ing-

a. located oi ceiling-mounted track or directly on or recessed into the ceiling itself (not on the wall),

b. adjustab, te in both the horizontal and vertical axes (vertical axis only is acceptable for fluorescent and

other tures with two points of track attachment).

c. fitted
'

ith LED, tungsten halogen, fluorescent, or high intensity discharge lamps.

This ad tional lighting power is allowed only if the lighting is actually installed.

I I
.

Provi d that a floor plan, indicating rack location and height, is submitted, the square footage for a

wareliAuse 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

defi4ed in footnote 2 applies only to the floor area not covered by racks.

12. Mcaical and clinical offices include those facilities which. although not providing overnight patient care,

doi"provide medical, dental, or psychological examination and treatment. These spaces include, but are not

limited to, laboratories and treatment centers.
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2

3

Section 73. Effective July 1, 2002, Section 3.4 of Reference Standard 29 (RS-29) of

the 2001 Washington State Energy Code is amended as follows:

H

4 3.4 HVAC Systems and Equipment: For the standard building, the HVAC system,.u~ed

5 shall be the system type used in the proposed design. If the proposed HVAC syst type

6 does not comply with Sections 1432 through 1439 the standard design system s 11 comply
7 in all respects with those sections.

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

EXCEPTION: ((Wie!i appvaved by the buildiag-e~, ~))A prototype HVM-' system may be

thfeug~,-14;4.)) as a standird design. Use of prototype RVAC systems shal ',6nly be permitted for the

building types'listed below. For mixed-use buildings, the floor space of e
,;
c
)h

building type is

allocated within the floor space of the standard building. The specificaVons and requirements for the

HVAC systems of prototype buildings shall be those in Table 3-3.

1. assembly 6. restaurant

2. health/institutional 7. retail (mercantile)

3. hotel/motel 8. school (educational)

4. light manufacturing 9. warehouse (storage)

5. office (business)

Section 74. Effective July 1, 2002, Se
~ejon

3.4.4 of Reference Standard 29 (RS-29) of

the 2001 Washington State Energy Code is/Aamended as follows:

3.4.4 Fans: The power of the combiyfed fan system per air volume at design conditions

(w/cfm) of the proposed design shal)/be equal to that of the standard design.

EXCEPTION: For undcr-lof,-jr systems. a 25 percent reduction is allowed for the proposed desigLi.

Variable air volume fan stems in the standard building shall be variable speed.

Section 75. Effective July 1, 2002, Reference Standard 29 (RS-29) of the 2001

Washington State Energ tode is amended by adding a new Section 3.6.5 to read as
i7

follows:

3.6.5: There shall bino credit in the proposed design for control of parking garage

ventilation.

Section 7, Effective July 1, 2002, Table 3-3 of Reference Standard 29 (RS-29) of the

2001 Washi
'.

ton State Energy Code is amended as follows:R

TABLE 3-3

HVAC Systems of Prototype Buildings
3

Use
1 systern # Remarks

1. Asseinbi),

a. Chui-c"'ies my size)

b. :!~ 50,000 ft' or:~-~ 3 floors I or 3 Note 2

C' 50,000 ft2 or 3 floors 3

2. Health I
I
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a. Nursing Home (ary size) 2

b. :!~ 15,000 ft2 1

c. 15,000 f12 and::-~ 50,000 ft2 4 Note 3

d. 50,000 ft2 5 Note 3,4

3. Hotel/Motel

a. ~5 Stories 2 Note 6

b. Stories 6 Note 7

4. Light Manufacturing I or3

5. Office

a. !~ 20,000 ft2 I

b. 20,000 ft' and ((e44@f)) 4

((-3-))2 floors

W))

c. floors 5

6. Restaurant I or3 Note 2

7. Retail

a. :5 50,000 f~ I or 3 Note 2/
b. 50,000 ft~ 4 or 5 NoV 1

8. Schools

a. :!~ 75,000 ft~ or:!~ 3 floors

b. 75,000 f12 or 3 floors 3

9. Warehouse Note :5

Footnote to Table 3-3- The systems and ener
, vsented in

rzeme
atithis table are not intended as requirements oi

en
Ions for the

proposed design, Floor areas in the table are the

X
t,

a
i

conditioned

floor areas for the listed use in the building. Thp number of floors

indicated in the table is the total number of 1*11pied floors for the

listed use.

10

Tf~ILE
3-3 (Continued)

HVAC
Syste"~Pescriptions

for Prototype Buildings'

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

HVAC Component
----------

System #1
--------------------- -- -- - -- -----------------------------

Systern #2

System DL~Qcription "I op single zone,-V,l
rooft P ackaged terminal air

une -,#iitoer zon conditioner with space he Aer or

heat pump, heating or cooling

unit per zone

Fan system

Design Supply Note 10 Note I I

Circulation Rate /
Supply Fan C I Constant volume Fan cycles with call for heating

or cooling

i
i m Fan ntrol NA NA

Cooling Syst OW Direct expansion air cooled Direct expansion air cooled

Heating S M Furnace, heat pump or electric Beat pump with electric

resistance resistance auxiliary or air

conditioner with space heater

Remar, s Drybulb economizer per No economizer, if not required

Section 1433, heat recovery if by Section 1433

required by Section 1436

11
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2

TABLE 3-3 (Continued)

HVAC System Descriptions for Prototype Buildings'

HVAG Component System #3
----- - -------------------------------------------------------------

System #4
--- - ------------------

Sy~ieal Description A,,,- handier per zone with Packaged -.joftop VAV witri

cemral.niLint perimeter reheat and fan- A
powered terminal units

Fan system

Design Supply Note 10 Note 10

Circulation Rate Z i

Supply Fan Control Constant volume Variable Air Volup~e systems

with controls ne/Section 14

((fQr4*Ard
.

emd

Return Fan Control Constant volume Variabl ir Volume svstems

with ntrols er Section 1438

:ved eefftrif4 al4a*tii g

e4ffle~))

Cooling System Chilled water (Note 12) Y/Direct expansion air cooled

Heating System. Hot water (Note 13) Hot water (Note 13) or electtric

resistance

Remarks Drybulb economizer per Drybulb economizer per Section

covSection 1433, heat re ry 1433. Minimum VAV setting per

required by Section 1 6 Section 1435 Exception 1,

Supply air reset by zone of

greatest cooling demand, heat

recovery if required by Section

1436

5

6

7

TPyBLE 3-3 (Continued)

HVAC Systemffiescriptions for Prototype Buildings'

HVAC Component

Systcm DescripLiop

System #5

W; It-up central VAY with

pe-rimeter reheat and fan-

Systern #6
- ----------- - ------------------ -

Four-pipe fan coil per zone with

central plant

po~~cred terminal units

Fan system

Design Supp Note 10 Note 10

Circulatio
,

ate

Suppi control VAV with air-foil centrifugal Fan cycles with call for

heati~~7 fan and AC frequency variable orcooling

speed rive

Ret Fan Control VAV with air-foil centrifugal NA
fan and AC frequency variable

soced drive

,~61ing SystemCc Chilled water (Note 12) Chilled water (Note 12)
,

Ifeating System Hot water (Note 13) or electric Hot water (Note 13) or electric

resistance resistance

'Remarks Drybulb economizer per No economizer, if not required

Section 1433. Minimum VAV by Section 1433

setting per Section 1435

Exception 1, Supply air reset

by zone of greatest cooling

demand, heat recovery if

required by ection 1436
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6 2. For occupancies such as restaurants, assembly and retail that are part of a mixed use b49ding which,

7 according to Table 3-3, includes a central chilled water plant (systems 3, 5, or 6), chXed water system

Numbered Footnotes for Table 3-3

HVAC System Descriptions for Prototype Buildings

4 1. The systems and energy types presented in this Table are not intended as requirements or

5 recommendations for the proposed design.

3

9 3. Constant volume may be used in zones where pressurization relationships mu~Ybe maintained by code.

10 Where constant volume is used, the system shall have heat recovery if requi#d by Section 1436. VAV
11 shall be used in all other areas, in accordance with Sections 1432 through,1439.

8 type 3 or 5 shall be used as indicated in the table.

12

13 than 70%. Recovery effectiveness shall be 0.50.

14 5. If a warehouse is not intended to be mechanically cooled, both
1h,91standard

and proposed designs shall be

19 7. The system listed is for guest rooms only. Areas such,4s public areas and back-of- house areas shall be

20 served by system 5. Other areas such as offices and/etail shall be served by systems listed in Table 3-3 for

18 these occupancy types.

16 6. The system listed is for guest rooms only. Areas such as pubXc areas and back-of-house areas shall be

17 served by system 4. Other areas such as offices and retail sjXaII be served by systems listed in Table 3-3 for

15 calculated assuming no mechanical cooling.

24 10. Design supply air circulation rate shall
be),ased on a supply-air to room-air temperature difference of

25 201F. A higher supply-air temperature toy be used if required to maintain a minimumcirculation rate of

26 4.5 air changes per hour or 15 cfin pe 'erson to each zone served by the system, at design Conditions. If
r.-1p

27 return fans are specified, they shall 1)4~ sized for the supply fan capacity less the required minimum

28 ventilation with outside air, or 750W
,

of the supply fan capacity, whichever is larger. Except where noted,

29 supply and return fans shall be opierated continuously during occupied hours.

21 these occupancy types.

22 8. Reserved.

23 9. Reserved.

30 11. Fan energy when included in tife efficiency rating of the unit as defined in Section 1411, need not be

31 11 modeled explicitly for this sy6em. The fan shall cycle with calls for heating or cooling.

41 65'F
leav'.,iiig

water temperature whenever weather conditions permit, floating up to design leaving water

42 temperatourcs at design conditions. Chilled water supply temperature shall be reset in accordance with

43
1

Section.:1432.2.2.

39 tower shall ~c~an open circuit, centrifugal blower type sized for the larger of 85'F leaving water

40 temperature. -or I O'F approach to design wetbulb temperature. The tower shall be controlled to provide a

38 using a 10'F tekperature rise, operating at 60% combined impeller and motor efficiency. The cooling

37 to 56'F, operati~dat 65% combined impeller and motor efficiency. Condenser water pumps shall be sized

33 capacities less than 1715 ns, and centrifugal chillers for systems with cooling capacities of 175 tons or

34 greater. For systenis vvitli cooling capacities of 600 tons or more, the standard design energy consumption

35 shall be calculated u5~-ig tm'o centrifugal chillers, lead/lag controlled. Chilled water shall be assumed to be

36 controlled at a coni~nt 44'F. Chiller water pumps shall be sized using a 12'F temperature rise, from 44'F

32 12. Chilled water systems shall be modeled using a reciprocating chiller for systems with total cooling

4. vrovice run-arounci neat recovery systems ror an ian systems wim a mpimum outsiae air iniaKe greater
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13. Hot water system shall include a natural draft fossil fuel or electric boiler. The hot water pump shall be

sized based on a 30'F temperature drop, from 180'F to 150'F, operating at a combined impeller and mptor

efficiency of 60%. Hot water supply temperature shall be reset in accordance with Section 1432.2.2.

Section 77. The provisions of this ordinance are declared to be separate and

severable. The invalidity of any clause, sentence, paragraph, subdivision,, section or portion

ofthis ordinance, or the invalidity of the application thereof to any p on, owner, or

circumstance shall not affect the validity of the remainder of this otdinance, or the validity

of its application to other persons, owners, or circumstances.

Section 78. This ordinance shall take
e9l"

I

ct and be in force thirty (30) days from and

after its approval by the Mayor, but if not ap,11roved and returned by the Mayor within ten
V

(10) days after presentation, it shall take eyfect as provided by Municipal CO
I

de Section

1.04.020.
1

Passed by the City Counqil"the day of
P 2002, and signed by

23 me in open session in authen)ication of its passage this_ day of

President of the City Council

27 Approy6d by me this_ day of 12002.

Greg Nickels, Mayor

30 Filed by me this day of 20_

City Clerk
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STATE OF WASHINGTON - KING COUNTY
--SS.

145938 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 12th day of June, 1941, approved as a legal

newspaper by the Superior Court of King County.

The notice in the exact form 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:ORD# 120804

was published on

6/11/2002

Subscribed and sworn to before me on

6/11/2002

~~X
Notary public for the State of WAhington,

residing in Seattle

Affidavit of Publication
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