22.700.010 of the Seattle Municipal Code ("SMC") to adopt by reference the 200
Washington State Energy Code {WAC 51-11) 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, 10-5B, 10-6, 13-1, 14-1C 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, 11444,
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 14-1H, 14-11, 14-1J, 14-1K, 14-1L and 14-1M; amending Sectiens
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 180804

AN 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 51-11) 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, 10-5B, 10-6, 13-1, 14-1C
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, 1436.3, 1438.1 and 1540 and new Tables
14-1H, 14-11, 14-1J, 14-1K, 14-1L and 14-1M; 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 ((2066)) 2001 Washington State Energy Code and local
amendments.

The ((%99@)) 2001 Washmgton State Energy Code (WAC 51- 11) ((aﬂdthe

w1th the Ctty Clerk in C F ((394655)) 3 G‘; t&ﬁ ((aﬂd—f&Pthef—ameﬁdme-Hts—m-ade—m
Ordinanee-120525))and the amendments thereto adopted by Ordinance 7215 ¢3¢/

that incorporate 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
((3997))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:

TABLE 10-5A
DEFAULT U-FACTORS FOR OVERALL ASSEMBLY METAL STUD WALLS,
EFFECTIVE R-VALUES FOR METAL FRAMING AND CAVITY ONLY,
AND DEFAULT METAL BUILDING U-FACTORS

Group R Occupancy:
Overall Assembly U-Factors for Metal Stud Walls

1




John Hogan
114180 - amended

5/63/02
V#2
T— | RValweof |
- Metal Continuous e e M TR
 Framing | FoamBoard | R.11 | R3 e
{ Iosulation | e L
16” o.c. R-0 (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 U-0.083
R-2 U-0.11 U-0.010 Y-0.099 U-0.086 U-0.081 U-0.077
R-3 U-0.10 U-0.095 U-6.090 U-0.079 U-0.075 U-0.071
R-4 U-0.091 U-0.087 1J-0.082 1J-0.073 U-0.070 U-0.067
R-S 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 U-0.053
R-9 U-0.062 U-0.060 U-0.058 U-0.054 U-0.052 U-0.050
R-10 U-0.059 U-0.057 U-0.055 U-0.,051 U-0.049 U-0.048

24” o.c R-0 (none) U-0.13 U-0.12 U-0.11 U-0.091 U-0.085 U-0.079

R-1 U-0.11 U-0.10 U-0.098 U-0.084 U-0.078 U-0.073
R-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 U-0.071 U-0.070 U-0.063 U-0.060 U-0.057
R-6 U-0.672 U-0.067 U-0.066 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-0.053 U-0.051 U-0.048
R-9 U-0.059 U-0.056 U-0.055 U-0.050 U-0.048 U-0.646
R-10 U-0.056 U-0.053 U-0.052 U-0.048 U-0.046 U-0.044
2|
3 | Other than Group R Occupancy:
4 | Overall Assembly U-Factors for Metal Stud Walls
- T T mienl
-Continuous g S — :
FoamBoard | . R0 BIl - § ORI 0 RIS
_Insulation |~ i 1 . i
16” o.c. R-0 (rione U-0.352 U-0.132 U-0.124 U-0.118 U-0.109 U-0.106
R-1 U-0.260 U-0.117 U-0.111 U-0.106 U-0.099 U-0.096
R-2 U-0.207 U-0.105 U-0.100 U-0.096 U-0.090 U-0.087
R-3 U-0.171 U-0.095 | U-0.091 U-0.087 U-0.082 U-0.080
R4 U-0.146 U-0.087 U-0,083 U-0.080 U-0.076 U-0.074
R-5 U-0.128 U-0.080 U-0.877 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-0065 | U-0.062 | U-0.061
R-8 U-0.092 U-0.064 U-0.062 U-0.061 U-0.058 U-0.057
R-9 U-0.084 | U-0.060 | U-0.059 | U-0.057 | U-0.055 | U-0.054
R-10 U-0.078 U-0.057 U-0.055 U-0.054 U-0.052 U-0.051
5|
24” 0.c R-0 (none) U-0.338 U-0.116 1-0.108 U-0.102 U-0.094
R-1 U-0.253 U-0.104 U-0.098 U-0.092 U-0.086
R-2 U-0.202 U-0.094 U-0.089 U-0.084 U-0.079
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R-3 U-0.168 U-0.086 | U-0.082 U-0.078 U-0.073 U-0.071
R4 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-0.068 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 U-0.057 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
R-10 U-0:.077 U-0.054 U-0.052 | U-0.050 U-0.048 U-0.048

Effectwe R-Values for Metal Frammg and Cav1ty Only

Cawty ‘
Actual Depth , Nommais : L
_loches | R-Vale | 167 0.
Any R-0.91 (air) 0.79 0.91
4 3-172 R-11 5.5 6.6
4 3-1/2 R-13 6.0 7.2
o 4 3-1/2 R-15 6.4 7.8
Wadl. 6 5-1/2 R-19 7.1 8.6
6 5-1/2 R-21 7.4 9.0
A 8 7-1/4 R-25 7.8 9.6
e : Insulation is R-11 3.5 6.1
Roof uncompressed R-19 7.0 9.1
R-30 9.3 114
Default Metal Buﬂdmg U- Factors
| | | TR0 TRl [R13 [RI19 |R24 | R30
Faced fiber glass blanket insulation rolled over and
perpendicular to structura frame. Metal covering sheets | (3,133 0.127 0.114 0.091 na na
fastened to the frame, holding insulation in place.
Faced fiber glass batt insulation suspended between
structural frame. Metal covering sheets fastened directly | (.131 0.123 0.107 0.079 0.065 0.057
to frame.
Faced fiber glass blanket insulation rolled over and
perpendicutar to structural frame. Rigid insalation 0.102 0.096 0.084 0.065 na na
blocks placed over insulation to align with structural
frame.
Faced fiber glass batt insulation suspended between
structura] frame. Rigid insulation blocks placed over 0.099 0.093 0.080 0.059 0.048 0.041
insulation to align with structural frame.

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

follows:

TABLE 10-5B(1)
Group R Occupancy:

Default U-Factors for Concrete and Masonry Walls

8" CONCRETE MASONRY
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WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite | Vermiculite
Exposed Block, Both Sides 0.40 0.23 0.24 0.43
R-3 Interior Insulation, Wood Furring 0.14 0.11 0.12 0.15
R-6 Interior Insulation, Wood Furring 0.14 0.11 0.11 0.14
R-10.5 Interior Insulation, Wood Furring 0.11 0.09 0.09 0.11
R-8 Interior Insulation, Metal Clips 0.11 0.09 0.09 0.11
R-6 Exterior Insulation 0.12 0.10 0.10 0.12
R-10 Exterior Insulation 0.08 0.07 0.07 0.08
R-9.5 Rigid Polystyrene Integral
Insulation, Two Webbed Block 0.11 0.09 0.09 0.12
12" CONCRETE MASONRY
WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite Vermiculite
Exposed Block, Both Sides 0.35 0.17 0.18 (.33
R-35 Interior Insulation, Wood Furring 0.14 0.10 0.10 0.13
R-6 Interior Insulation, Wood Furring 0.13 0.09 0.10 0.13
R-10.5 Interior Insulation, Wood Furring 0.11 0.08 0.08 0.10
R-8 Interior Insulation, Metal Clips 0.10 0.08 0.08 0.09
R-6 Exterior Insulation 0.11 0.09 0.09 0.11
R-10 Exterior Insulation 0.08 0.06 0.06 0.08
R-9.5 Rigid Polystyrene Integral
Insulation, Two Webbed Block 0.11 0.08 0.09 0.12
8" CLAY BRICK
WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite Vermiculite
Exposed Block, Both Sides 0.50 0.31 0.32 0.56
R-5 Interior Insulation, Wood Furring 0.15 0.13 0.13 0.16
R-6 Interior Insulation, Wood Furring 0.15 0.12 0.12 0.15
R-10.5 Interior Insulation, Wood Furring 0.12 0.10 0.10 0.12
R-8 Interior Insulation, Metal Clips 0.11 0.10 0.10 0.11¢
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R-6 Exterior Insulation 0.12 0.11 0.11 0.13
R-10 Exterior Insulation 0.08 0.08 0.08 0.09
6" CONCRETE POURED OR PRECAST
WALL DESCRIPTION CORE TREATMENT
- Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite Vermiculite
Exposed Block, Both Sides NA NA NA 0.61
R-5 Interior Insulation, Wood Furring NA NA NA 0.16
R-6 Interior Insulation, Wood Furring NA NA NA 0.15
| R-10.5 Interior Insulation, Wood Furring NA NA NA 0.12
R-8 Interior Insulation, Metal Clips NA NA NA 0.12
R-6 Exterior Insulation NA NA NA 0.13
R-10 Exterior Insulation NA NA NA 0.09
Notes for Default Table 10-5B(1)
1. Grouted cores at 40" x 48" on center vertically and horizontally in partial grouted
walls.
2. Interior insulation values include 1/2" gypsum board on the inner surface.
3. Furring and stud spacing is 16" on center. Insulation is assumed to fill 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 10-5B(2)
Other than Group R Qccupancy:
Default U-Factors for Concrete and Masonry Walls
Framing  {Rated R-Value of Insulation] Assembly U-Factors | Assembly U-Factors for Assembly U-Factors for
Type and Alone for Concrete Block Walls: Concrete Block Walls:
Depth Solid Concrete Walls Solid Grouted Partially Grouted {Cores uninsulated
except where specified) |
No Framing R-0 U- 0.740 - 0.580 U- 0.480
Ungrouted Cores Filled N.A. N.A. U- 0.350
with Eoose-Fill Insulation
Continuous Wood Framing
0.73 in. R- 30 U- 0247 U- 0226 U- 0210
L5 in. R- 60 U- 0.160 U- 0151 U-0.143
20 in. - R- 100 U- 0.i16 U- 0.111 U- 0.107
3.5 in. R-110 U- 0.0%4 U- 0.091 U- 0.088
3.5 m. R- 1390 U-0.085 U- 0.083 U- 0.086
35 in. R- 150 U: 0,079 U- 0.077 U- 0.075
5.5 in. R- 190 U: 0.060 U: 0.059 U- 0058
55 in. R-21.0 U- 0.057 U- 0055 U- 0.054
Continuous Metal Framing at 24 in. on center horizontally
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0.75 in. R- 30 U- 0364 U- 0321 U- 0.288
Q in. - 10.0 U- 0.225 U- 0.207 U- 0.193
3.5-40 in. R-11.0 U- 0.168 U-0.158 U- 0.149
3.5-4.0 in. R- 130 U-0.161 U-0.152 U-0.144
3.5-4.0 in. R- 15.0 U- 0.155 U- 0.147 U- 6.140
5560_11_, R- 19.0 U- 0.118 U-0.113 U- 0.109
[3.5-6.0 in. R- 21.0 U-90.113 U- 0.109 U- 0.105

1in. Metal Clips at 24 in. on center horizontally and 16 in. vertically
1.0in. R-38 U- 0210 U- 0.195 U-0.182
1.0 in. R- 56 U-0.174 U-0.163 U-0.154
L5 in. R- 57 U- 0.160 U- 0151 U-0.143
15 in. R- 735 U- 0.138 U- 0131 U- 0125
1.5 in. R- 84 U- 0.129 U- 0.123 U-0.118
2.0 in. R- 76 U-0.126 U-0.123 U-0.118
20 in. R- 10.0 U-0.110 U- 0.166 U-0.102
2.0 i, R-112 U- 0.103 U- 0.099 U- 0096
2.5 in. R-125 U- 0.092 - 0.089 U- 0.086
2.5 in. R- 14.0 U- 0.086 U- 0.083 U- 0.080
3.0 in. - R-114 U- 0.094 U- 0.090 U- 0.088
3.0 in. R- 168 U-0.073 U- 0.071 U- 0.068
3.5 n. R-133 U-0.082 U- 0.080 U- 0.077
3.5 in. R- 175 U= 0.069 U- 0.067 U- 0065
35 in. R-19.6 U- 0.064 U- 0.062 U- 0061
4.0 in. R-224 4 U- 0.057 U- 0.056 U= 0.054

Continuous Insulation Unintemgted by Framing

No Framing R- 3.0 U- §.230 U-0.212 U- 0.197
R- 4.0 U- 0.187 U- 0.175 U- 0.164
R- 50 U-0.157 U- 0.149 U-0.141
No Framing R- 60 U- 0.136 U- 0.129 U-0.124
R-- 70 U- 0.120 U- 0.115 U-0.110
R- 8.0 U- 0.107 U- 0.103 U- 0.099
R- 90 U- 0.097 U- 0.093 U- 0.090
R- 10.0 U- 0.088 U- 0.085 U-0.083
No Framing R-11.0 U- 0.081 U- 0.079 U- 0.076
R-12.0 U- 0.075 U- 0.073 U- 0.071
R- 13.0 U- 0.070 U-0.068 U- 0.066
R- 140 U- 0.065 U- 0.064 U- 0.062
R- 15.0 U- 0.061 U- 0.060 U- 0.059
yo Framing R- 160 U- 0.058 ‘ U- 0.056 U- 0.055
R-17.0 U- 0.054 U-.0.053 U- 0.052
R- 18.0 U- 0.652 U- 0.051 U- 0.050
R- 19.0 - 0.649 U- 0.048 U- 0.047
R-20.0 U- 0.047 U= 0.046 U- 0.045

Notes for Default Table 10-5B(2)

1. It is acceptable to use the U-factors in Table 10-5B(2) for all concrete and masonry
walls, provided that the grouting is equal to or less than that specified.
— For ungrouted walls, use the partially-grouted column.
— For mietal studs and z-furring, use the continuous-metal-framing category.

QO ~N U WM
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— For discontinuous metal clips 1 inch square or smaller, use the metal-clip category.

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

continuous-insulation-uninterrupted-by-framing category. Continuous insulation may be
installed on the interior or exterior of masonry walls, or between stand-alone walls in

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




@ ~N O U WN -

W W W W WWwWNNNMNDNDNMDNNMRNND-S 2 a4 A A Ao A -
D P ON 2O OO NGO HEWN-= OO~ A WN = O @

37

John Hogan
114180 - amended
5/03/02

Vi#2

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

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

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

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

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

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

. _For walls with insulation contained in a framing layer, the U-factors in Table 10-5B(2)

assume contact (and thermal bridging) between the mass wall and other framing. For
wall assemblies with multiple layers where the wood or metal framing laver does not
contact the concrete or masonry layer (i.e. walls with an airspace between the stud wall
layer and the mass wall layer), it is acceptable to use the appropriate wood or metal
frame wall default U-factors in Tables 10-5 or 10-5A. Note, it is acceptable to use this
approach where the insulation extends beyond the framing and is in contact with the
mass wall layer (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).

. Except for wall assemblies qualifying for note 3, if not taken from Table 10-5B(2), mass

!

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 Table 10-9, heat capacity for mass walls shall be taken from ASHRAE/IESNA
Standard 90.1-2001, Appendix 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 Glazing (including frame)

U-Factor

Any Aluminum| Vinyl/

Frame w/ thermall Wood

break |Frame
Single 1.45 1.45 1.45
{Double 0.90 0.85 0.75
> Inch Air, Fixed ‘ 0.75 0.70 0.60
Y, Inch Air, Low-e" ", Fixed 0.60 0.55 0.50
Y, Inch Air, Low-eU™%, Fixed 0.55 0.50 0.45
[4 Inch Argon, Low-¢'"), Fixed 0.50 0.45 0.40

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 Glazing: Sloped Glazing (including frame
U-Factor
Aluminum| Vinvl/
Féﬁfle w/ thermal] Wood
breag Frame
Single 1.74 1.74 1.74
Double 1.08 1.02 0.90
¥ Inch Air, Fixed 0.90 0.84 0.72
Y, Tnch Air, Low-¢""", Fixed 0.72 0.66 0.60
Y, Inch Air, Low-¢" "~ Fixed 0.66 0.60 0.54
Yy Inch Argon, Low-¢"', Fixed 0.60 0.54 0.48

U-Faetor
Any-Frame VinviWeed
Frame
Deuble +45 108
" Opaque Doors
U-Factor

Uninsulated Metal 1.20
Insulated Metal (Including Fire Door 0.60
and Smoke Vent)

Wood 0.50

NOTES:

This default table is applicable to sloped glazing only. (Sloped glazing is a multiple-lite

glazed system (similar to a curtain wall) that is mounted at a slope greater than 15 degrees

from the vertical plane.) Other overhead glazing shall use the defaults in Table 10-6E.

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

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

Where an operator type is listed (i.e.: fixed), the default is only allowed for that operator type.
Where a frame type is listed (i.e.: wood/vinyl), the defauit is only allowed for that frame type.
Wood/Vinyl 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 (not including

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

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

whichever is smaller, is being moved or replaced,

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

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

EXCEPTIONS:

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

2. _The Code Official may approve alternative designs not in full compliance with this Code when
existing building or occupancy constraints make compliance impractical or where full compliance
would place an unreasonable economic burden on the project.

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

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

valves complying with Section 1432.2.2 and

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

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

EXCEPTIONS:

1. Systems that comply with the air economizer requirements.
2. The Code Official may approve alternative designs not in full compliance with this Code when
existing building or occupancy constraints make comipliance impractical or where fisll compliance

would place an unreasonable economic burden 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 Table 15-1, the installed lighting wattage shall comply with Section 1521
or 1531.

Other ((F))tenant improvements, alterations or repairs where 60% or more of the
fixtures i in a space enclosed by waﬁs or, cezlmg-hmght partmons ( (&se—é&sdeﬁﬂeé-m—?ab}e
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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 space enclosed by walls or ceiling-height
partitions are new, the installed lighting wattage shall be maintained or reduced. Where
60% or more of the lighting fixtures in a suspended ceiling are new, and the existing
insulation is on the suspended ceiling, the roof/ceiling assembly shall be insulated according
to the provisions of Chapter 13, Section 1311.2.

Where new wiring is being installed to serve added fixtures and/or fixtures are being
relocated to a new circuit, controls shall comply with Sections 1513.1 through 1513.5. In
addition, office areas less than 300 ft* enclosed by walls or ceiling-height partitions, and all
meeting and conference rooms, and all school classrooms, shall be equipped with occupancy
sensors that comply with Section 1513.6. 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 height partitions are added to an existing space and
create a new enclosed space, but 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 Oceupancy or Use: Changes of occupancy or use shall comply with the
following requirements:

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

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

Section 8. Effective July 1, 2002, Section 1144 of the Energy Code is amended as
follows:
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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 102, 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
imprisonment for not more than 360 days, or by both such fine and imprisonment. 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 t
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exceed $500 or by imprisonment for not more than 180 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 Dlrector 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 Contflicts with Other Codes: In case of conflicts among Codes enumerated in R
19.27.031 subsections (1), (2), (3) and (4) and this Code, the first named Code shall

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 supplement 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 any of those codes, the provisions of those codes shall apply.

Additional efficiency standards for electrical
energy use may also appear 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 shalil 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: Ifany 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, irrespective of the fact that any 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 ((ary-eity-er-eounty)) the City 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
ispection, notice, order, certificate, permission of approval authorized or issued or done in
connection with the implementation 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 any employee 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 any 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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1301 Scope: Conditioned buildings or portions thereof shall be constructed to provide the
required thermal performance of the various components according to the requirements of
this chapter. Unless otherwise approved by the building official, all spaces shall be assumed
to be at least semi-heated.

EXCEPTIONS:

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

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

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

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

5. _Parking lot attendant booths ne larger than 100 square feet, provided that the opague components
comply with the requirements for semi-heated spaces in Section 1310.2. The heating equipment
limitations in Section 1310.2 do not apply.

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

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

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

Btu/(h e ft ) or greater but not greater than 12 Btu/(h » ftz) Heating shall be controlled by a
thermostat mounted not lower than the heatmg unit and capabie of preventmg heating above
44° space temperature (( Hor-se eate - ,

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

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

U=0.07 maximum for the opaque roof assembly, or

continuous R-14 insulation installed entirely outside of the roof structure, or
R-19 insulation installed inside or within a wood roof structure, or

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

For opaque wall areas:

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

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

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

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

R-11 minimum insulation only).

g. For fenestration, U-0.90 maximum for vertical glazing and U-1.08 maximum for
overhead glazing and a maximum total (vertical and overhead) area equivalent to

10% of the gross wall area.

1t is acceptable to combine semi-heated spaces and fully heated spaces in Target UA
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 footmg and honzontal for an aggregate of not less that 36 inches.

c o : reh-insulation; t))
The entire area of radlant ﬂoor shall be thermally isolated from the 5011 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-Ceefficient))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 ((29-))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 purposes of 1323, Exception 1, visible transmittance for the center of
the glazing assembly shall be taken from Chapter 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 exception for the SHGC for the center-
of-glass does not give the full credit for the overall product
(including the frame) that the NFRC-certified SHGC does.
Though the SHGC for the frame is not zero (the ASHRAE
{Handbook of Fundamentals indicates that the SHGC can range
from 0.11-0.14 for metal frames and from 0.02-0.07 for
wood/vinyl/fiberglass frames), the SHGC for the frame is
invariable lower than that for the glass. Consequently, an NFRC-
certified SHGC will generally be lower.

Conversely, the VT for the center-of-glass overstates the
VT for the overall product (including the frame). The VT for the
frame is zero. Consequently, an NFRC-certified VT will always
be lower. For this reason, Exception 2 to Section 1312.2 is only
applicable to Exception 1 in Section 1323. It is not applicable to
other 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 13-1or 13-2.
Compliance with nominal R-values shall be demonstrated for the thermal resistance of the
added insulation in framing cavities and/or insulated sheathing only. Nominal R-values
shall not include the thermal transmittance of other building materials or air films.

For metal frame assemblies used in spaces with electric resistance space heat,
compliance shall be demonstrated with the component U-factor for the overall assembly
based on the assemblies in Chapter 10.

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

EXCEPTIONS:

1. Opaque smoke vents are not required to meet insulation requirements.
2. - For prescriptive compliance only.
a.__for glazing areas that are 30% and less of the gross wall area, the insulation of the perimeter
edge of an above grade floor slab which penetrates the exterior wall may be reduced to R-5
provided that the glazing U-factor is reduced by 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.((Fhe
imeter-edoe-ofanahove—oradefla ec the exteriorwallipnav be le

0
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)
3. For roofs with continuous rigid insulation on the top of the roof. the insulation R-value may be
averaged for compliance with minimum prescriptive R-values only, provided that both:
a. the minimum insylation is no less than R-5 (but not including area within 6 inches of each
roof drain). and
b. _the area-weighted average insulation is R-46 {in lieu of R-30) for electric resistance space

heat and R-27 (in lieu of R-21) for other fuels.

NI ed - vBroxade
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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 Code provided the glazing
a. (i) _is double-glazed with a minimum 1/2 inch airspace and with a low-e coating having a
maximum emittance of €-0.40 in any type of frame or
(ii) has an area-weighted U-factor of 0.60 or less.
(U-factor calculations shall use overall agsembly U-factors. When this exception is used
there are no SHGC requirements) and

b. has a visible transmittance of (i) 0.60 or greater for the center of the glazing assembly in any

type of frame or (i) has an area-weighted visible fransmittance for the overall assembly
including the frame of 0.52 or greater for fixed glazing and 0.44 or greater for operable
glazing. Visible transmittance shall be determined in accordance with Section 1312.2. and,
{(bp)c. does not exceed 75% of the gross exterior wall area of the display side of the street level
story. However, if the display side of the street level story exceeds 20 feet in height, then
this exemption may only be used for the first 20 feet of that story.
When this exception is utilized, separate calculations shall be performed for these sections of the
building envelope and these values shall not be averaged with any others for compliance
purposes. The 75% area may be exceeded on the street level, if the additional glass area is
provided from allowances from other areas of the building.

2. Single glazing for omamental, security, or architectural purposes shall be included in the
percentage of total glazing area, U-factor calculation and SHGC as allowed in the Tables 13-1 or
13-2. The maximum area allowed for the total of all single glazing is 1% of the gross exterior
wall area:

Section 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 separating conditioned space from semi-heated space or unconditioned space.
2. Vertical glazing which is oriented within 45 degrees of north shall be allowed to have a
maximum solar heat gain coefficient SHGC-0.10 above that required in Table 13-1.

17
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3. For demonstrating compliance for vertical glazing only, the SHGC in the proposed building shall

be allowed to be reduced by using the multipliers in the table below for each glazing product
shaded by permanent projections that will last as long as the building itself,

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

0-0.10 1.00 1.00
<0.10-0.20 0.91 0.95
<0.20 - 0.30 0.82 0.91
<0.30 - 0.40 0.74 0.87
<0.40 - 0.50 0.67 0.84
<0.50 - 6.60 0.61 0.81
<0.60 - 0.70 0.56 0.78
<0.76 - 6.80 0.51 0.76
<0.80 - 0.90 0.47 0.75
<0.90 - 1.00 0.44 0.73

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

Exhibit 1323.3.) !

Exhibit 1323.3

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

1331 General: Buildings or structures whose design heat loss rate (UAyp) and solar heat
gain coefficient rate (SHGC * Ap) are less than or equal to the target heat loss rate (UAy)
and solar heat gain coefficient rate (SHGC * Ay) shall be considered in compliance with this

section. The stated U-factor, F-factor or allowable area of any component assembly, listed
in Tables 13-1 or 13-2, such as roof/ceiling, opaque wall, opaque door, glazing, floor over

conditioned space, slab on grade floor, radiant floor or opaque floor may be increased and

the U-factor or F-factor for other components decreased, provided that the total heat gain or
loss for the entire building envelope does not exceed the total resulting from compliance to
the U-factors, F-factors or allowable areas specified in this section.

18




OO ~NDUI A WN

—
-t )

W W W W WWBAN NNNNDNDNDNNRKDNSD @ @ @@ . a .
G B WON 20 CO~NODO b WN-~QOONOO B WDN

36
37
38
39
40

John Hogan
114180 - amended
5/03/02

V#2

Section 21.  Effective July 1, 2002, Section 1333 of the Energy Code is amended as
follows:

1333 UA Calculations: The target UA, and the proposed UA, shall be calculated using
Equations 13-1 and 13-2 and the corresponding areas and U-factors from Table 13-1 or 13-
2. For the target UA, calculation, the overhead glazing shall be located in roof/ceiling area
and the remainder of the glazing allowed per Table 13-1 or 13-2 shall be located in the wall
area._Where insulation is tapered, separate assembly U-factors shall be calculated in
accordance with Section 1322.

Section 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 1

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

Building Components

Space Heat Components _

Type Roofs Over { All Other Opaque Walls Opaque| Floor Over |{Slab On
Attict Roofs Doors | Uncond Space | Grade®

1. Electric R-38or R-30or |R-190r U=0.60 {R-30or R-10 or
resistance  JU=0.031 U=0.034 [U=6.062 U=0.029 F=0.54
heat**

2. Allothers {R-30or R-2lor ({(RH-ert=014)) U=0.60 |R-190r R-10 or
including  §U=0.036 U=0.050 |{a) Metal framing: U=0.056 F=0.54
heat pumps R-13 cavity insul. + R-3.8 continuous insul.
and VAV or U-0.084;

(b) Wood framing & framing other than metal:
R-19 or U-0.062

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

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

Glazing
Space Heat Type Maximum Glazing Area as % of Wall
0% to 20% >20% to 30% >30% to 45%
Maximum Max. Maximum Max. Maximum Max.
U-Factor SHGC? Y-Factor SHGC? U-Factor SHGC
VG [ oG VG 06 VG ] 06
1. Electric resistance Leat’ 0.40 { 0.48 0.40 0.40 | 0.48 0.30 PRESCRIPTIVE
Prescriptive only, PATH
not for Tﬁrget UA 01: NOT ALLOWED
annual energy analvsis .
2. All others including 0.55 | 0.66 0.49 0.55 | 0.66 0.40 045 { 0.54 1 040
heat pumps and VAV®

Footnotes
1. Below Grade Walls:
When complying by the prescriptive approach, Section 1322:
a) walls insulated on the interior shall use opaque wall values,
b) walls insulated on the exterior shall use a minimum of R-10 insulation,
c) walls shall be insulated for the first 10 feet below grade. (There shall be no credit for
insulating those portions of below grade walls and footings that are more than 10 feet
below grade, and those portions below 10 feet shall not be included in the gross

exterior wall area((s-may-beleftuninsulated)).)

When complying by the component performance approach, Section 1331:

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

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

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

2. Concrete Masonry Walls: If the area weighted heat capacity of the total opaque above
2
grade wall is a minimum of 9.0 Btu/ft e °F, then the U-factor may be increased to
((6-19))

a) 0.11 for interior insulation
1} _minimum R-11 insulation between wood studs: or
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i1) minimum R-19 insulation between metal studs: or
ii1) minimum R-10 insulation held in place solely by 1 inch metal clips at 24 inches
on center vertically and 16 inches on center horizontally; and ((8:25))

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

1) _minimum additional R-7 continuous insulation uninterrupted by framing.

Individual walls with heat capacities less than 9.0 Btu/ft2 e °F and below grade walls
shall meet opaque wall requirements listed above.

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

Maximum - Glazing 0-t0-10-2 >18-t0-15-% =189 $6-20-9% 220% 46-25-%

Area-as-%%-of-3Wall

—heat pompsand-VAM

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

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).

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

Prescriptive Alternate (not applicable to Target UA or annual energy analysis): For

the prescriptive building envelope option only, for other than electric resistance heat
only, glazing may comply with the following:

Maximum Glazing Area as % of Wall Maximum U-Factor Maximum
VG 0OG SHGC"

>45% to 50% 040 048 0.35

Prescriptive Alternate for Electric Resistance Space Heat (not applicable to Target

UA or annual energy analysis):

For glazed wall systems, assemblies with all of the following features are deemed to

satisfy the vertical glazing U-factor requirement of U-0.40 and the overhead glazing U-
factor of U-0.48:
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a) Double glazing with a minimum 1/2 inch gap width, having a low-emissivity coating

with e=0.10 maximum, with 90% minimum argon gas fill, and a non-aluminum
spacer (as defined in footnote 1 to Table 10-6B), and

b) Frame that is thermal break aluminum (as defined in footnote 7 to Table 10-6A).
wood, aluminum clad wood, vinvl, 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 minimum requirements for ventilation shall comply
with the ((Washi Het ir-Quality-Code- (WA 133)) Seattle
Mechanical Code.

-’ RS A i@ =% a =% WE a¥aFaVe L)
© v T .

Section 24.  Effective July 1, 2002, Section 1411.1 of the Energy Code is amended as
follows:

1411.1 General: Equipment shall have a minimum performance at the specified rating
conditions not less than the values shown in Tables 14-1A through 14-1G. If a nationally
recognized certification program exists for a product covered in Tables 14-1A through 14-
1G, and it includes provisions for verification and challenge of equipment efficiency ratings,
then the product shall be listed in the certification program.

EXCEPTION: Water-cooled water-chilling packages that are not designed for operation at ARI
Standard 550/599 test conditions {and thus cannot be tested to meet the requirements of Table 14-1C)

of 44°F leaving chilled water temperature and 85°F entering condenser water temperature shall have a
minimum NPLV rating as shown in Tables 14-1K. 1, and M. The table values are only applicable
over the following full load desien ranges:

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

Chillers designed to operate outside of these ranges are not covered by this Code. Non-standard Part
Load Value (NPLV) is defined as single number part-load efficiency figure of merit for chillers

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

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

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

Cooling towers serving chilled water systems with airside economizer complying
with Section 1433 without using the exceptions shall be selected to be able to maintain a
return condenser water temperature to the tower of 86 F or less at peak design conditions.
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Cooling towers serving chilled water systems with waterside economizer shall also
comply with Section 1433, Exception 2. "

Hyvdronic heat pump and other cooling and refrigeration equipment (e.g. icemakers,
walk-in coolers) shall not use domestic water only one time before dumping it to waste. No
single pass water cooling systems without heat recovery are allowed, except for medical and
dental equipment, equipment using less than 1 gpm, and replacement of existing icemakers.
However, single pass cooling is allowed during power outages and other emergencies.

Section 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.

If equipment is rated in accordance with an ART Standard,
it shall be rated at Standard (not "design™) ARI Rating 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 split system electric equipment providing both heating and cooling with a total cooling
capacity greater than 20,000 Btw/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:
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1. Special occupancy, special usage or code requirements where deadband controls are not
appropriate.
2. {((Buildings-com

6 at-thro ar)J(Reserved.)

r between heating and cooling modes.

oho
1

3. Thermostats that require manual changeove

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 capable of retaining programming and time setting during loss of power for a
period of at least ten hours, and
c. include an accessible manual override, or equivalent function (e.g. telephone
interface), that allows temporary operation of the system for up to two hours.

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 Btw/h) or less may be controlled by readily
accessible manual off-hour controls.

3. Systems controlled by an occupant sensor that is capable of shutting the system off when no
occupant is sensed for a period of up to 30 minutes.

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

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

EXCEPTIONS:

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

1412.4.2 Optimum Start Controls: Heating and cooling systems with design supply air
capacities exceeding 10,000 cfm shall have optimum start controls. Optimum start controls
shall be designed to automatically adjust the start time of an HVAC system each day to
bring the space to desired occupied temperature levels immediately before scheduled

~occupancy. The control algorithm shall, as a minimum, be a function of the difference

between space temperature and occupied setpoint and the amount of time prior to scheduled
occupancy.

Section 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 Btw/h shall have modulat((ing))ed or staged combustion control.
Boilers shall have proportionately-modulated or staged combustion control to control both
the fuel and the air.

EXCEPTIONS:

1. Boilers under 1,000,000 Btw/h input capacity.

2.- Radiant Heaters.

3. _Systems with multiple boilers which are sequentially-staged.
Boilers shall comply 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 cfm 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.

25




0O ~N OO U A WN -

PG G §
N - O W

wd e el o
NSO S W

N NN DNNDDN -
g W N O o

N NN
XX~ D

W N
o 0

John Hogan
114180 - amended
5/03/62

V#2

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 Btw/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-fan/dual-duct systems and multizone
systems do not comply with this requirement. This is because
economizer operation lowers the temperature of the air entering the
hot deck heating coil, increasing its energy use. In order to use this
ype of system, a water economizer must be used, or the system

ust 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
fmake 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-aceordance-with-Standard RS-18-—Extent-of

seahng—req&rreé-ts—))as follows:
((Static-pressure:-t4-inch-to-2-inches:seal- transversejoints:) J(Reserved.)

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

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

All }ow-pressure supply and retum air svstems not located entnely w1th1n the

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

EXCEPTION: Fibrous glass duct systems installed in accordance with standard UL 181A and
flexible duct systems installed in accordance with standard UL 181B may use tapes listed for these
systems.

Note that longitudinal seams are joints oriented in the
direction of airflow. Transverse joints are connections of two duct
sections oriented perpendicular to airflow. Duct wall penetrations
are openings made by any screw fastener, pipe. rod or wire. All
other connections are considered transverse joints, including but not
limited to spin-ins, taps and other branch connections, access door
frames and jambs, duct connections to equipment.

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 buﬂdmg envelope msulatlon ievels ((Enheafeeé—equfpmeﬁt—feems
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nterio S I % 2 of 13 nad-ap-extie ea-1e hanto

sterior-surfaces-to-a minimum-o and-any-exterior-envelope-su ser-Chapter-13.))
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 building systems have been designed, installed, and function
properly, efficiently, and can be maintained in accordance with the contract documents in
order to satisfy the building owner’s design intent and operational requirements. Drawing
notes shall require commissioning and completion requirements in accordance with this
section. Drawing notes may refer to specifications for further requirements.

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

A Commuissioning Plan,

System Testing and Balancing,

Controls Functional Performance Testing

A Preliminary Commissioning Report,

Post Construction Documentation in the form of O&M and Record Drawing Review,
and

f. A Final Commissioning Report.

=N S L

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

A Commissioning Plan,

System Testing and Balancing,

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

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

Q| [0 |2 [0 (o
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1416.2 Commissioning Requirements

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

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

A detailed explanation of the original design intent,

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

Functions to be tested (for example calibration, economizer control, etc.),
Conditions under which the test shall be performed (for example winter and summer

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

e. Measurable criteria for acceptable performance.

o ot e

1416.2.3 Systems Balancing

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

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

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

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

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

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

1416.2.4 Functional Performance Testing

1416.2.4.1 General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning requirements.
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1416.2.4.2 Equipment/Systems Testing. Functional Performance Testing shall
demonstrate the correct installation and operation of each component, system, and system-
to-system intertie relationship in accordance with approved plans and specifications. This
demonstration is to prove the operation, function, and maintenance serviceability for each of
the Commissioned systems. Testing shall include all modes of operation, including:

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

Performance of alarms, and

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

fue ot e

1416.2.4.3 Controls Testing: HVAC control systems shall be tested to ensure that control
devices, components, equipment and systems are calibrated, adjusted and operate in
accordance with approved plans and specifications. Sequences of operation shall be
functionally tested to ensure they operate in accordance with approved plans and

specifications.

1416.2.5 Post Counstruction Commissioning

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

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

following:

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

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

¢._Names and addresses of at least one service agency.

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

e. A complete written narrative of how each system and piece of equipment is intended
to operate including: '

i. A detailed explanation of the original design intent.

il._The basis of design (how the design was selected to meet the design intent).

iii. A detailed explanation of how new equipment is to interface with existing
equipment or systems (where applicable).

1v. Suggested control set points.

NOTE: Sequence of Operation is not acceptable as a narrative for this requirement.
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1416.2.5.3 Record Drawings: Record drawings shall include, as a minimyum, the location
and performance data on each piece of equipment, general configuration of duct and pipe
distribution system, including sizes, and the terminal air and water design flow rates of the
actual installation.

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

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

b. Review of the available O&M materials.

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

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

1416.2.6 Commissioning Reports

1416.2.6.1 General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning requirements.

1416.2.6.2 Preliminary Commissioning Report: A preliminary report of commissioning
test procedures and results shall be completed and provided to the Owner. The Preliminary
Commissioning Report shall identify:

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

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

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

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

a. Results of all Functional Performance Tests.

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

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

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

1416.3 Acceptance Requirements

1416.3.1 General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer fo specifications 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 occupancy until such time that the
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building official determines that the preliminary commissioning report required by Section
1416.2.6.2 has been completed.
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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 capacity of 135,000 Btu/h or less.

b. Air cooled, constant volume split systems, which provide heating, cocling 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 cfm or which have a
minimum outside 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-ofgreater
than1900-efim-or-))a total cooling capacity greater than ((54;869))20,000 Btu/h including
those serving computer server rooms, electronic equipment, radio equipment, telephone
switchgear.

The total capacity of all units without economizers (i.e. these units with a total
cooling capacity of 20,000 Btu/h and less) shall not exceed 240,000 Btu/h per building, or
10% of its 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.

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

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

3. Muitiple 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 cfm 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 Musewms.

1432.2.2 Hydronic Systems: Systems with a design capacity of ((666;660))300,000 Btu/h

or greater supplying heated or mechanically refrigerated water ((to-comfert-conditioning
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:
1. _Hydronic systems that use variable flow devices complying with Section 1438 to reduce pumping
energy.

2. Steam boilers.
3. Systems that provide heating with 100°F or lower supply temperature (e.g. water source heat

pump ioops).

To limit the heat loss from the heat rejection device (cooling tower), for hydronic
heat pumps connected to a common heat pump water loop with central devices for heat
rejection (e.g., cooling tower),

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

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

c. If an open-circuit tower is used in conjunction with a separate heat exchanger to
isolate the tower from the heat pump loop, then heat loss shall be controlled by
shutting down the circulation pump on the cooling tower loop.

For hydronic heat pumps connected to a common heat pump water loop with central
devices for heat rejection (e.g., cooling tower) and having a total pump system power
exceeding 10 hp, each hydronic heat pump shall have

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

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

Section 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.

d.  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 mixed is no
greater than the larger of the following:

a. The volume of air reqmred to meet the rmmmum reqmred to meet the ventilation
requirements of the ((Washingten z g ode)) Seattle Mechanical Code
for the zone.

b. 0.4 cf/ft” 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 0-12°F above
design space temperature when outside air temperatures are above 60°F for recooling systems and kot 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 cfm. 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 minimum circulation 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 from a site-recovered (including condenser heat) or site-solar energy source.

4. Zones where specific humidity levels are required to satisfy process needs, such as 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 minimum outside air supply of 70% or greater of the total air circulation shall
have a heat recovery system with at least 50% recovery effectiveness. Fifty percent heat
recovery effectiveness shall mean an increase in the outside air supply temperature at design
heating conditions of one half the difference between the outdoor design air temperature and
65°F. Provision shall be made to bypass or 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 supply and variable air volume or
two-speed exhaust fume hoods, provided that an instruction label is placed on the face of the
hood that matches Exhibit 14-1.

Exhibit 14-1
INSTRUCTIONS TO OPERATOR
To be in compliance with the Seattle Energy Code, this fume hood is designed to
operate as variable air volume (VAV) by adjusting the sash or controller.
Maintain sash in the minimum position during use and
close totally when the fume hood is not in use.

2. Systems serving spaces heated to less than 60°F.
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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 fumes 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 Btw/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 85°F.

EXCEPTIONS:

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

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

Section 46.  Effective July 1, 2002, Section 1437 of the Energy Code is amended as
follows:

1437 Electric Motor Efficiency: Design A & B squirrel-cage, T-frame induction
permanently wired polyphase motors of 1 hp or more having synchronous speeds of 3,600,
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 14-1A through 14-1G 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 1 hp in series terminal units shall
a. be electronically-commutated motors, or

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

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 pump 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 pump motor demand of no more
than 30% of design wattage at 50% of design air volume for fans when static
pressure set point equals 1/3 the total design static pressure, and 50% of design water
flow for pumps, based on manufacturer's certified test data.

L At the time this Code was adopted, very few
echnologies could be shown to meet the criteria in option b.

Fanes;-vara and-varia g #~—TF)) Variable inlet vanes. throttling
valves (dampers), scroll dampers or bypass circuits shall not be allowed.

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

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

a o
» oo - » 1 t =Tt

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
primary motor 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.  Effective July 1, 2002, Section 1440 of the Energy Code is amended as
follows:

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

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

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

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

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

Section 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
primary 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 14-1A through ((+4-4+&))14-1M.

Section 51.  Effective July 1, 2002, Table 14-1C is amended as follows:

Table 14-1C
Water Chilling Packages, Minimum Efficiency Requirements
Equipment Type Size Category Sub-Category or Minimum Test Procedure
Rating Condition Efficiency
Air Cooled, With Condenser, All Capacities 2.80 COP ARI 550/590
Electrically Operated 3.05 IPLV
Air Cooled, Al Capacities 3.10 COP
Without Condenser, 3451PLV
Electrically Operated
Water Cooled, Electrically Operated < 40 tons 420 COP ARI 550/590
S05IPLY
> 40 tons and 4.45 COP
<150 Tons S251PLV.
2150 Tons and 5.55 COP’
< 300 Tons 5.90 IPLV
2300 Tons 6.10 COP°
6.40 IPLV
Water Cooled, Electrically-Operated;]  AH-Capaeities 4:20-Cop ARLS56/590
EES*; * 'SFEE‘EE" R S05-IPEY
Water-Cooled; Electrically-Operated; <}50-Yens 4:45-COR ARS56/59H
ive Disnl '
Rotwys-Sereveand Serolhy
>156-Fons-and 490-COp
<300-Tens S 60REV
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>380-Fons 5560
6151V
“Water- Cooled -Eleetvically-Operated; <156-Tons 5.00-COP ARE550/550
Centrifugat S254PEV
=+50-Fens-and 5:55COP
<306 Tons 500-PLEV
>260-Tens 616-cop
40PN
Air Cooled Absorption All Capacities 0.60 COP
Single Effect
Water Cooled Absorption All Capecities 0.70 COP
Single Effect
Absorptien Double Effect, All Capacities 1.00 COP ARIS60
Indirect-Fired 1.05 IPLV
Absorption Double Effect, All Capacities 1.00 COP
Direct-Fired 1.00 IPLV
* Reserved.
® The chiller equipment requirements do not apply for chillers used in low temperature applications where the design
leaving fluid temperature is less than or equai to 40°F.
¢ COP requirements do not apply to other than centrifugal equipment.

Section 52.  Effective July 1, 2002, the Energy Code is amended by adding a new
Table 14-1H to read as follows:

Table 14-1H Reserved

Sectidn 53.  Effective July 1, 2002, the Energy Code is amended by adding a new
Table 14-11 to read as follows:

Table 14-11 Reserved

Section 54,  Effective July 1, 2002, the Energy Code is amended by addihg anew
Table 14-1J to read as follows:

Table 14-1J Reserved

Section 55.  Effective July 1, 2002, the Energy Code is amended by adding a new
Table 14-1K to read as follows: ‘

Table 14-1K
IPLV/NPLYV for Water Cooled Chillers < 150 Tons

Water Cooted Chillers < 150 Tons
IPLVge =525

Condenser Flow Rate

41
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Leaving Entering LIFT*
Chillec Water | Condenser (°F)
Temperature Water Required IPLV/NPLV
(°F) Temperature
F)

46 75 29 5.84 6.10 6.30 6.61 6.84 7.00
45 75 30 575 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 33 551 5.74 5.90 6.12 6.27 6.39
41 75 34 543 5.66 5.81 6.02 6.16 6.26
46 80 34 543 5.66 5.81 6.02 6.16 6.26
40 75 35 535 5.58 573 593 6.06 6.15
45 80 - 35 5.35 5.58 573 593 6.06 6.15
44 80 36 5.26 550 5.65 5.84 5.96 6.06
43 80 v 37 5.16 542 557 576 5.87 5.96
42 80 38 5.06 5.33 5.49 5.67 5.79 5.87
41 30 39 4.95 5.24 541 5.60 5.71 578
46 85 39 4,95 5.24 541 5.60 5.71 578
40 80 40 4.83 5.14 5.32 5.52 5.63 5.70
45 85 40 4.83 5.14 532 5.52 5.63 5.7¢
44 85 41 4.69 5.04 5.25° 543 5.55 5.62
43 85 42 4.55 4.93 5.13 5.35 5.47 5.54
42 85 43 4.38 4,80 5.03 526 538 546
41 85 44 421 4.67 491 5.17 5.30 5.38
40 85 45 4.01 4.52 4.79 5.06 5.20 5.29

Condenser DT® 14.04 11.23 9.36 7.02 5.62 468

* LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature
® Condenser DT = Leaving Condenser Water Temperature {F) - Entering Condenser Water Temperature (F}
© All values shown are NPLV except at conditions of 3 gpm/ton and 41 F LIFT which is IPLV.

Kag = 6.1507 - 0.30244(X) +0.0062692(X)* - 0.000045595(XY’

where X = Condenser DT + LIFT

COP 4= Kagj * COPgq
¢ 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 14-1L
IPLV/NPLY for Water Cooled Chillers
> 150 Tons, <300 Tons
Water Cooled Chillers > 150 Tons, < 300 Tons
PLVu=35.90
Condenser Flow Rate
2 gpmifton® | 2.5 gpmvton | 3 gpm/ton | 4gpmiton | Sgpmfton | 6 gpmiton
Leaving Entering LIFT*
Chitled Water | Condenser (°F)
Temperature Water Required IPLV/NPLV
(°F) Temperature
3]
46 75 29 5.58 6.87 7.11 746 771 7.90
45 75 30 6.49 6.76 6.98 7.30 7.53 7.70
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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 6.90 7.07 7.20
41 75 34 6.13 638 '6.55 6.79 6.95 7.06
46 80 34 6.13 6.38 6.55 6.79 6.95 7.06
40 75 35 6.03 6.29 6.46 6.68 6.83 6.94
45 _ 80 33 6.03 6.29 6.46 6.68 6.83 6.94
44 80 36 5.93 6.20 6.37 6.58 6.72 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 6.40 6.53 6.62
41 80 39 5.58 5.91 6.10 6.31 6.44 6.52
46 85 39 5.58 5.91 6.10 6.31 6.44 6.52
40 80 40 5.44 5.80 6.00 6.22 6.35 6.43
45 85 ‘ 40 544 5.80 6.06 622 6.35 6.43
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 5.82 597 6.07
40 85 45 452 5.09 5.40 571 5.87 5.97
Condenser DT® 14.04 11.23 9.36 7.02 5.62 4.68
* LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Terﬁperature
® 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= 6.1507 - 0.30244(X) + 0.0062692(X)” - 0.000045595(X)’
where X = Condenser DT + LIFT
COP,g = Kug * COPgq
¢ Retrofit applications only.

Section 57.  Effective July 1, 2002, the Energy Code is amended by adding a new
Table 14-1M to read as follows:

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

Water Cooled Chillers > 306 Tons
PLVy4 = 6.40
Condenser Flow Rate
2 gpm/ton® | 2.5 gpmvton | 3 gpmfton | 4gpm/ton | Sgpmiton | 6 gpmi/ion
Leaving Entering LIFT?
Chilled Water | Condenser (°F)
Temperature Water Required IPLV/NPLY
(°F) Temperature
3]
46 75 29 7.15 747 7.92 8.16 8.37 8.58
45 75 30 7.05 7.35 7.58 7.93 8.18 8.36
44 75 31 6.95 7.23 7.45 7.77 8.00 8.16
43 75 32 6.85 713 7.33 7.63 7.33 7.98
42 75 33 6.75 7.03 7.22 749 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 7.12 737 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 7.26 742 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 6.99 7.08
40 80 40 591 6.30 6.52 6.76 6.89 6.98
45 85 40 591 6.30 6.52 6.76 6.839 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 43 537 5.88 6.16 6.44 6.59 6.69 .
41 85 44 5.15 5.71 6.01 6.33 6.45 6.59
40 85 45 4.01 5.53 5.86 6.20 6.37 6.48

Condenser DT° 14.04 11.23 9.36 7.02 5.62 4.68

* LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature
" Condenser DT = Leaving Condenser Water Temperature (F) — Entering Condenser Water Temperature (F)
“ All values shown are NPLV except at conditions of 3 gpm/fon and 41 F LIFT which is IPLV.
Kag = 6.1507 - 6.30244(X) + 0.0062692(X)* - 0.000045595(X)’
where X = Condenser DT + LIFT
COP,g=Kag * COPgq¢
¢ Retrofit applications only.

Section 58.  Effective July 1, 2002, the title of Chapter 15 of the Energy Code is
amended as follows:

CHAPTER 15 LIGHTING,((-AND)) 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 1510 of the Energy Code is amended as
follows:

Section 1510 General Requirements: Lighting and motors shall comply with Sections
1511 through 1513. Lighting systems shall comply with one of the following paths:
a. Prescriptive Lighting Option:
Interior Section 1521, or
Exterior Section 1522.
b. Lighting Power Allowance Option:
Interior Section 1531, or
Exterior Section 1532.
c. Systems Analysis. See Section 1141 .4.

The compliance path selected for interior and exterior lighting need niot be the same.
However, intertor and exterior lighting cannot be traded.
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Transformers shall comply with Section 1540.

~ Figure 15A
Lighting,((-and)) Motor, and Transformer Compliance Options
Secti Prescriptive | Lighting Power Systems
ection o s
Number _ Subject ngh’_tmg Allowvance Anal?rsxs
Option Option Option
1510 General Requirements X X X
1511 iBlectric Motors X X X
1512 Exempt Lighting X X X
1513 ighting Controls X X X
1520 {Prescriptive Lighting Option X
1521 Prescriptive Interior Lighting Requirements X
1522  [Prescriptive Exterior Lighting Requirements Sec. 1532
1530 Lighting Power Allowance Option X
1531 Interior Lighting Power Allowance X
1532 Exterior Lighting Power Allowance X
1540 [Transformers X X X
Systems Analysis X

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 applicant’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

((lighting-power)) requirements in Sections 1520 through 1522 and 1530 through 1532 but
shall comply with all other requirements of this chapter.

1.

((Areas-in-which-medical-or dental-tasks-are-performed:))Reserved.

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

Spaces designed for primary use by the visually 1mpalred(( ;) or hard of hearing (lip-

reading)((-er-by-sentor-citizens)).
((Feod-preparation-areas:))Reserved.

QOutdoor manufacturing, greenhouses and processing areas.
Electrical/mechanical equipment rooms.
Outdoor athletm fac111t1es

The sanctuary portion of a house of WOI'Shlp, 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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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.
2.

%o

. Lighting integral to signs((;-s

Special lighting needs for research.
Emergency lighting that is automatlcally OFF durmg normal bu11d1ng operation.

and-pathways)).

Lighting that is part of machines, equipment or furniture.

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

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

Lighting in galleries, museums and i in maln buﬂdlng entry lobbles for ((aft~))exh1b1ts
inspection, and restoration((nen € , tures—a
show-case-lighting)). However, such hghtmg shali not be exempt unless itisin
addition to general area lighting, is located in a senarate fixture, and is controlled by
an independent control device.

Exterior lighting for public monuments.

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

10.

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

Lighting integral to or specifically for food warming and food preparation

11.

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

Audio-visual and video-conferencing lighting with multi-level or dimming controls

in rooms with permanently installed audio-visual equipment or video-conferencing
equipment.

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

3. Controls requiring trained operators.

4. Controls for safety hazards and security.

Section 65.  Effective July 1, 2002, Section 1513.3 of the Energy Code is amended as
follows:

1513.3 Daylight Zone Control: All daylighted zones, as defined in Chapter 2 (see
Exhibits 1513.3a and 1513.3b), both under overhead glazing and adjacent to vertical
glazing, shall be provided with ((individual-contrels;-er-daylight-ereceupant-sensing
autematic))controls, which
a. _control the lights independent of general area lighting, and
b. _automatically reduce lighting power in response to available daylight by either
1. _acombination of multi-level switching and daylight-sensing automatic controls,
which are capable of reducing the light level automatically and turning the lights
off (where single lamp luminaires are installed, automatically switching 50% of
the luminaires off is an acceptable means of reducing the light level), or

il. _a combination of dimming ballasts and daylight-sensing automatic controls,

which are capable of dimming the lights continuously.

Contiguous daylight zones adjacent to vertical glazing are allowed to be controlled
by a single controlling device provided that they do not include zones facing more than two
adjacent cardinal orientations (i.e. north, east, south, west). Daylight zones under overhead
glazing more than 15 feet from the perimeter shall be controlled separately from daylight
zones adjacent to vertical glazing.

EXCEPTIONS:

1. Daylight spaces enclosed by walls or ceiling height partitions and containing 2 or fewer lighting
fixtures are not required to have a separate switch for general area lighting.
2. HID lamps with automatic controls that are capable of reducing the light level by at least 50% in

Lieu of continuous dimming controls in 1513.3b.
3.  HID lamps 150 watts or less are exempt from the dimming requirements in 1513.3b.
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Exhibit 1513.3b

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 lighting, including signs, ((net

atended > a¥a O > y %

shall be capable of being automatically switched off during daylight hours and non-use
nighttime hours by either a combination of timer and photocell, or a timer with astronomic
control. Automatic time switches shall also have program back-up capabilities, which
prevent the loss of program and time settings for at least 10 hours, if power is interrupted.

Section 67.  Effective July 1, 2002, Section 1513.6 of the Energy Code is amended as
follows:

. 1513.6 Automatic Shut-Off Controls, Interior: ((Offiece-b))Buildings greater than 5,000

ft* and all school classrooms shall be equipped with separate automatic controls to shut off
the lighting during unoccupied hours. Within these buildings, all office areas less than 300
ft* enclosed by walls or ceiling-height partitions. and all meeting and conference rooms, and
all school classrooms, shall be equipped with occupancy sensors that comply with Section
1513.6.1. For other spaces, ({(A))automatic controls may be an occupancy sensor, time
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switch or other device capable of automatically shutting off lighting that complies with
Section 1513.6.1 or 1513.6.2.

EXCEPTIONS: A
1. Areas that must be continuously illuminated (e.g. 24 hour convenience stores), or illuminated in a
manner requiring manual operation of the lighting.

Emergency lighting systems.

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

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

il

1513.6.1 Occupancy Sensors: Occupancy sensors shall be capable of automatically
turning off all the lights in an area, no more than 30 minutes after the area has been vacated.
Light fixtures controlled by occupancy sensors shall have a wall-mounted, manual switch
capable of turning off lights when the space is occupied.

1513.6.2 Automatic Time Switches: Automatic time switches shall have a minimum 7
day clock and be capable of being set for 7 different day types per week and incorporate an
automatic holiday "shut-off" feature, which turns off all loads for at least 24 hours and then
resumes normally scheduled operations. Automatic time switches shall also have program
back-up capabilities, which prevent the loss of program and time settings for at least 10
hours, if power is interrupted.
Automatic time switches shall incorporate an over-ride switching device which:
a. is readily accessible;
b. islocated so that a person using the device can see the lights or the areas controlled
by the switch, or so that the area being illuminated is annunciated;
¢. is manually operated;
d. allows the lighting to remain on for no more than 2 hours when an over-ride is
initiated; and
e. controls an area not exceeding 5,000 ft* or 5% of the building footprint for footprints
over 100,000 ft*, whichever is greater.

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/ft* or greater may use unlimited numbers of
lighting fixtures and lighting energy, provided that the instalied lighting fixtures comply
with all four of the following criteria:
a. one- or two-lamp (but not three- or more lamp);
b. ((nen-lensed;fluorescent-fixtures))luminaires have a reflector or louver assembly to
direct the light (bare lamp strip or industrial fixtures do not comply with this
section);
c. fitted with type T-1, T-2, T-4, T-5, ((£-65-))T-8 or compact fluorescent lamps from 5
to ((50))60 watts (but not T-10, or T-12 lamps); and
d. hard-wired fluorescent electronic dimming ballasts with photocell or programmable
dimming control for all lamps in all zones (non-dimming electronic ballasts and
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electronic ballasts that screw into medium base sockets do not comply with this
section).
Track lighting is not allowed under this path.

EXCEPTIONS:

1. Up to atotal of 5% of installed lighting fixtures ((need-net-be-ballasted-and-))may use any type of
ballasted lamp and do not require dimming conirols.

2. Clear safety lenses are allowed in food prep and serving areas and patient care areas in otherwise
compliant fixtures.

3. Exit lights are not included in the count of fixtures provided that they do not exceed 5 Watts per
fixture and are light emitting diode (LED) type or T-1 fluorescent type only. (See the Uniform
Fire Code for face illumination footcandle requirements and other requirements.)

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

5. _Metal halide lighting which complies with all three of the following criteria:

i, Iluminaires or lamps which have a reflector or louver assembly to direct the light;

ii. fixtures are fitted with ceramic metal halide lamps not exceeding 150 watts; and
iii. - electronic ballasts.

Section 69.  Effective July 1, 2002, Section 1530 of the Energy Code is amended as
follows:

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

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

a. for line voltage track, ((50))70 watts per lineal foot of track or actual luminaire
wattage, whichever is greater.

b. for low voltage track (i.e. with remote transformer) (less than 30 volts), ((25-watts
per-lineal-foet-oftrack-or-))the VA rating of the transformer((—wh&eheW))

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

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

Section 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
((the-sum-of the-ealenlated-allowances-))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 parking shall be 0.20 W/ft%, and the allowance for open parking and outdoor areas
shall be ((8:26-))0.15 W/ft’. For open parking and outdoor areas and roadways, luminaires
mounted above 15 feet shall meet IESNA requirements for Full Cutoff Luminaires. (Ful
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Cutoff means a luminaire licht distribution where zero candela intensity occurs at an angle
of 90 degrees above nadir, and all greater angles from nadir.)

The lighting allowance for building exteriors and externally-illuminated signs
(including billboards) shall be calculated either by multiplying the building facade area that
is illuminated or sign area by ((6:25-))0.15 W/ft* or multiplying the building perimeter in
feet by 7.5 watts per lineal foot. Any building exterior lighting that exceeds 7.5 watts per
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

((Fef—eevefod—paf}sﬂg,-%%

3. Thetop level of a Darkmsz oarage is allowed to be mcluded Wlth the covered parking garage
category provided that the luminaires on the top level meet IESNA requirements for Full Cutoff
Luminaires.

4. For the gas station pump area under canopy only. 1.00 W/f® may be used. For automobile sales
area only, and for other exterior retail sales, including but not limited to gardening supplies, 8.50
W/ft* may 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 lluminated 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
facade 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: Intemal building transformers that are single-phase and three-phase
dry-type and liquid-filled distribution transformers with a primary voltage of 34.5k
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below and a secondary voltage of 600 Volts and below shall have a minimum efficiency that
complies with NEMA TP-1-1996.

Section 72.  Effective July 1, 2002, Table 15-1 of the Energy Code is amended as
follows: . ‘

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

Use' LPA> (W/it))
Painting, welding, carpentry, machine shops 2.30
Barber shops, beauty shops 2.00
Hotel banquet/conference/exhibition hall™* 2.00
Laboratories (see also office and other appropriate categories) | ((2:66))1.80
Aircraft repair hangars 1.50
Cafeterias, fast food establishments’ 1.50
Factories, workshops, handling areas 1.50
Gas stations, auto repair shops® 1.50
Institutions 1.50
Libraries’ 1.50
Nursing homes and hotel/motel guest rooms 1.50
Retail', retail banking 1.50
Wholesale stores (pallet rack shelving) 1.50
Mall concourses 1.40
Schootl buildings {Group E occupancy only, school ((335))1.20
classrooms, day care centers
Laundries ((330))1.20
Medical office, clinics™ 1.20
Office buildings, office/administrative areas in facilities of ((3-26))1.00
other use types (including but not limited to schools, hospitals,
institutions, museums, banks, u::‘mxzcchee3)5’7’M
Police and fire stations® ((126))1.00
Atria (atriums) 1.00
Assembly spacesg, auditoriums, gymnasiag, theaters 1.00
Group R-1 common areas 1.60
Process plants 1.00
Restaurants/bats” 1.00
Locker and/or shower facilities 0.80
Warehouses™, storage areas 0.56

1 Aircraft storage hangars 0.46
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Parking garages See Section
' 1532
Plans Submitted for Common Areas Only’
Main floor building lobbies’ {except mall concourses) 1.20
Common areas, corridors, toilet facilities and washroomns, 0.80
elevator lobbies
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

il

12.

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.

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.

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

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

The watts per square foot of room may be increased by 2% per foot of ceiling height above 9 feet.
((Includespump-area-undercanepy:))See Section 1532 for exterior lighting.
(( , 9 \' '. . h g :- .; . B .

ortion ]
3 3

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

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

For the fire engine room, the Unit Lighting Power Allowance is 1.00 WAL,

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

. Display window illumination installed within 2 feet of the window provided that the display window is

separated from the retail space by walls or at least three-quarter-height partitions (transparent or opaque),
and lighting for free-standing display where the lighting moves with the display((;-and-building-showease
illarination-where-the Jishtine is-enclosed-within-the-shewease)) are exempt.

S t1 2 2 o S o s Sa

An additional 1.5 W/#* of merchandise display taminaires 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.

Provided that a floor plan, indicating rack location and beight, 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.

Medical and clinical offices include those facilities which, although not providing overnight patient care,

do provide medical, dental, or psychological examination and treatment. These spaces include, but are not
limited to, laboratories and treatment centers.
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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: ((I\Vheﬁ—appfeved—bythe—baﬁémg—eﬁﬁaal—a))A prototype HVAC system may be
used((~if the-nrone on em-cannot be-modified oaD . )
%hf@ééh—-l%&)) asa standard demgn Use of prototype HVAC systems shall only be perrmtted 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 shali 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, 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/cfm) 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 proposed design.
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 Buildings3

Use ‘ - System# | Remarks -
1. Assembly

a. Churches (any size) 1

b. £50,000 £ or < 3 floors lor3 Note 2

¢. >50,000 f* or > 3 floors 3
2.  Health

a. Nursing Heme (any size) 2
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b. 15,000 f° 1
¢c. > 15,000 ft* and < 50,000 £ 4 Note 3
d. > 50,000 ft* 5 Note 3,4
3.  Hotel/Motel
a. <{(3))6 Stories 2 Note 6
b. > {{3))6 Stories 6 Note 7
4. Light Manufacturing lor3
5. Office
a. <20,000 f? 1
b. > 20,000 f and ((either)) 4
< ((3))7 floors ({er-<75;000
£9)
c. > ((#5;880-er>-3))7 floors 5 ]
6.  Restaurant for3 Note 2
7.  Retail )
a. <50,000 &2 lor3 Note 2
b. > 50,000 f? 4or5 Note 2
8.  Schools
a. <75,000 £t or <3 floors 1
b. > 75,000 £ or > 3 floors 3
9. . Warchouse Note 5

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. Fioor 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
System Description Packaged 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 1
Circulation Rate
Supply Fan Control Constant volume Fan cycles with call for heating
or cooling ‘
Return Fan Control NA NA
Cooling System Direct expansion air cooled Direct expansion air cooled
Heating System Furnace, 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 Section 1436
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TABLE 3-3 (Continued)
HVAC System Descriptions for Prototype Buildings®

HVAC Component System #3 System #4 ,
System Description Adrhandler per zone with Packaged rooftop VAV with
central plant perimeter reheat and fan-
powered terminal units
Fan system
Design Supply Note 10 Note 10
Circulation Rate
Supply Fan Control Constant voiume Variable Ajr Volume systems
with controls per Section 1438
{{(forward-curved-centrifugal fan
and-variable-intetfans))
Return Fan Control Constant volume Variable Air Volume systems
with controls per Section 1438
{(forward-curved-centrifusal-fan
_ and-variable-inlet-fans))
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 1433, heat recovery if 1433, Minimum VAYV setting per
required by Section 1436 Section 1435 Exception 1,
Supply air reset by zone of
greatest cooling demand, heat
recovery if required by Section
1436

TABLE 3-3 (Continued)
HVAC System Descriptions for Prototype Buildings’

fan and AC frequency variable
speed drive

HVAC Component System #5 System #6
System Description Built-up central VAV with Four-pipe fan coil per zone with
perimeter reheat and fan- central plant
powered terminal units
Fan system
Design Supply Note 10 Note 10
Circulation Rate
Supply Fan Controt VAV with air-foil centrifugal Fan cycles with call for heating

or cooling

Return Fan Control

VAV with air-foil centrifugal
fan and AC frequency variable
speed drive

NA

Section 1433. Minimum VAV
setting per Section 1435
Exception 1, Supply air reset
by zone of greatest cooling
demand, heat recovery if

| required by Section 1436

Cooling System Chilled water (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
by Section 1433 ‘
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10.

11.

12.

Numbered Footnotes for Table 3-3
HVAC System Descriptions for Prototype Buildings

The systems and energy types presented in this Table are not intended as requirements or
recommendations for the proposed design.

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.

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.

Provide run-around heat recovery systems for all fan systems with a minimum outside air intake greater
than 70%. Recovery effectiveness shall be 0.50.

If a warchouse is not intended to be mechanically cooled, both the standard and proposed designs shall be
calculated assuming no mechanical cooling.

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.

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.

Reserved.
Reserved.

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 c¢fm 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 supply fan capacity, whichever is larger. Except where noted,
supply and return fans shall be operated continuously during occupied hours.

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 ¢ycle with calls for heating or cooling.

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
shali 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, from 44°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 2
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 Zﬁt%ay of mﬁ% , 2002, and signed by

me in open session in authentication of its passage this Q;gf:ﬂay of Y lrong s

2002. -~

President of the City Council

# "7;7:3}9‘?1; , o
Y
Greg Nickels, Mayor

Filed by me this @i day of E‘ S, 2007 i\ - o %-
. \dedird (o \é;} ﬂf’ﬂ&/ﬁm
cltygq%k < Iy
(SEAL)
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Gregory J. Nickels, Mayor

(QT‘L) City of Sea‘tﬂe
Office of the Mayor |

April 26, 2002

Honorable Peter Steinbrueck
President

Seattle City Council
Municipal Building, 11" Floor

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 take effect on July 1, 2002. As has been the practice for years, last year
Seattle adopted the State regulations 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 11 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 poliution in certain cases, an
issue raised by the International Dark-Sky Association. The proposal for RS-29, the annual energy
analysis/computer 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 386—? 145.

Smce rely, f ,\
f ’ k"w w/ Q"‘-‘»;
GREG CKELS L
MOI’ of Sgaule g
Ench_ \3 S
600 Fourth Avenue, 12% Floor, Seattle, WA 98104-1873 P Z 5
Tel: (206) 684-4000, TDD: (206) 684-8811 Fax: (206) 684-5360, E:mail: mayors.office(@ci.seattle.wa, u%, ey

An equal employment opportunity, affirmative action employer. Accommodations for people with disabilities provided %ﬁ@éﬁr‘équ&st
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ORDINANCE e

AN ORDINANCE relating to energy efficiency and energy conservation: amendmg ‘Section
22.700.010 of the Seattle Municipal Code ("SMC") to adopt by referénce the 2001
Washington State Energy Code (WAC 51-11) and to repeal the 2900 Washington
State Energy Code and amendments thereto; amending 2001 Washmgton 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, Jl@'ﬁZl, 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, 10-5B, 10-6, 13-1, 14-1C
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, 1436 3, 1438.1 and 1540 and new Tables
14-1H, 14-11, 14-1J, 14-1K, 14-1L and 14’1M 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 theEnergy 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:

22.700.016  Adoption of the ((29(-}@)) 2001 Washmgton State Energy Code and locai
amendments.

The ((2-999)) 2001 Washmgton State Energy Code (WAC 5 1-1 1) ((aﬂé—the

w1th the Clty Clerk in C F. ((3946§§)) ((aﬁd-ﬁdﬁheﬁameﬂdmeﬁtsqﬁade-m
Qféi—&&ﬁe&%)}and the amendments thereto adonted by Ordinance

that incorporate 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
((3999))2000 W‘ashmgton State Energy Code, and amendments thereto, are hereby repealed.

Sectloly 2. Effectwe July 1, 2002, Table 10-5A of the Energy Code is amended as
follows: /

TABLE 10-5A
DEFAULT U-FACTORS FOR OVERALL ASSEMBLY METAL STUD WALLS,
EFFECTIVE R-VALUES FOR METAL FRAMING AND CAVITY ONLY,
AND DEFAULT METAL BUILDING U-FACTORS

.
;‘-(‘/??"‘:"»”2%‘»'\‘-

Group R Occupancy:
Overall Assembly U-Factors for Metal Stud Walls

1
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16” o.c. R-0 (none) U-0.14 | U-0.13 U-0.12 U-0.10 | U-0.097/] U-0.091
R-1 U012 | U012 | U-0.11 | U-0.094 | U-0.089 | U-0.083
R-2 U-0.11 | U-0.010 | U-0.099 | U-0.086 | U-0.081 | U-0077
R-3 U-0.10 | U-0095 | U-0.090 | U-0079 | U-0.075 | U-0071
R-4 U-0.091 | U-0.087 | U-0.082 | U-0073 | 1-0.070 | U-0.067
R-5 U-0.083 | U-0080 | U-0076 | U-0.068 L~ U-0.065 | U-0.062
R-6 U-0077 | U-0074 | U-0.071 | U-0.064.] U-0061 | U-0.059
R-7 U-0.071 | U-0.069 | U-0066 | U-0.068 | U-0.058 | U-0.055
R-8 U-0.067 | U-0.064 | U-0.062 | U-0.057 | U-0.055 | U-0053
R-9 U-0.062 | U-0.060 | U-0.058 | U-0054 | U-0.052 | U-0.050
R-10 U-0.059 | U-0.057 | U-0.055 | U-0.051 | U-0.049 | U-0.048

24” oc R-0 (none) U-0.13 U-0.12 U-0.11 !/,.» U-0.091 U-0.085 U-0.079

R-1 U-0.11 U-0.10 U-0.098 U-0.084 U-0.078 | U-0.073
R-2 U-0.10 U-0.091 U-0.089 U-0.077 U-0.073 U-0.068
R-3 U-0.092 1J-0.083 U-0.082 U-0.072 U-0.068 U-0.064
R-4 U-0.084 U-6.077 120076 U-0.067 U-0.063 U-0.060
R-5 U-0.678 U-0:071 U-0.070 U-0.063 U-0.060 | U-0.057
R-6 U-0.072 U-0.067 | U-0.066 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 1 U-0.063 U-0.059 | U-0.058 U-0.053 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-0.656 U-0,053 U-0.052 U-0.048 U-0.046 U-0.044

Other than-'@roun R Occupancy:
Overall AssemblyU-Factors for Metal Stud Walls
\ G :

16” o.c. R-0 (none) | 20352 U—O.132 U-0.124 U-0.118 U-0.109 U-~0.106

R-1 U-0260 | U-0.117 | U011 | U-0.106 | U-0.099 | U-0.096
R2 7 U-0207 | U-0105 | U-0.100 | U-0096 | U-0.090 | U-0.087
R3 /| U-0171 | U-0095 | U-0.091 | U-0.087 | U-0.082 | U-0.080
R4 /| U-0146 | U-0087 | U-0.083 | U-0.080 | U-0.076 | U-0074
R-3 /7 | U-0.128 | U-0.080 | U-0.077 | U-0.074 | U-0071 | U-0.069
R6 U-0.113 | 0U-0074 | U007 | U-0.069 | U-0.066 | U-0.065
R-7/ | U-0.102 | U-0069 | U-0.066 | U-0065 | U-0.062 | U-0.061
R-8 U0092 | U-0064 | U-0.062 | U-0.061 | U-0058 | U-0.057
RS9 U-0084 | U-0060 | U-0059 | U-0057 | U-0.055 | U-0.054
R10 U-0078 | U-0.057 | U-0.055 | U-0.054 | U-0.052 | U-0.051
24” o.c R-0(none) | U-0338 | U-0116 | U-0.108 | U-0.102 | U-0.094
T R-L U-0253 | U-0.104 | U-0.098 | U-0.092 | U-0.086
R-2 U-0202 | U-0094 | U-0.080 | U-0.084 | U-0.079
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R-3 U-0.168 | U-0.086 | U-0082 | U-0078 | U-0073 | U-0.071
R-4 U-0.144 | U-0.079 | U-0075 | U-0.072 | U-0068 | U-0:066 }
R-5 U-0.126 | U-0073 | U-0.070 | U-0067 | U-0.064 | 11:0.067
R-6 U-0112 | U-0.068 | U-0066 | U-0063 | U-0.060 |”U-0.059
R7 U-0100 | U-0.064 | U-0062 | U-0.059 U-0.055
R-8 U-0091 | U-0.060 | U-0058 | U-0.056 U-0.052
R-9 U-0084 | U-0057 | U-0055 | U-0.053 U-0.050
R-10 U-0077 | U-0054 | U-0052 | U-0.050 U-0.048

Effective R-

Values for Metal Framing and Cavity ,fnly

Any R-0.91 (air)
4 3-172 R-11 /7 5.5 6.6
4 3-172 R-13 6.0 72
4 3-1/2 R-15/ 6.4 7.8
6 5-1/2 R-19 7.1 8.6
6 5-1/2 R21 7.4 9.0
8 7-1/4 R-25 7.8 9.6
Insulation is » R-11 5.5 6.1
uncompressed |/ R-19 7.0 9.1
I R-30 9.3 11.4

Faced fiber glass blanket insulation rolled over and.
perpendicular to structural frame. Metat covering sheets
fastened to the frame, holding insulation in place,/

4
s

0.133

Default Metdl Building U-Factors

0.127

0.114

0.091

na

na

Faced fiber glass batt insulation suspended betvfeen
structural frame. Metal covering sheets fas{en;ed directly
to frame. J

0.131

0.123

0.167

0.079

0.065

0.057

Faced fiber glass blanket insulation rolled gver and
perpendicular to structural frame. Rigid; insulation
blocks placed over insulation to align vyith structural
frame.

0.102

0.096

0.084

0.065

na

na

Faced fiber glass batt insulation suspe'lded between
structural frame. Rigid insulation _hlocks placed over
insufation to align with structural frame.

0.099

0.093

0.080

0.059

- 0.048

0.041

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

follows:

TABLE 10-5B(1)
Group R Occupancy:

Default U-Factors for Concrete and Masonry Walls

8" CONCRETE MASONRY
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WALL DESCRIPTION CORE TREATMENT s
Partial Grout with Ungrouted Cores /«golid
Empty Loose-fill insulated }* Grout
Perlite | Vermiculité
4
Exposed Block, Both Sides 0.40 0.23 0,24 0.43
R-5 Interior Insulation, Wood Furring 0.14 0.11 A.12 0.15
R-6 Interior Insulation, Wood Furring 0.14 0.11 s 0.11 0.14
R-10.5 Interior Insulation, Wood Furring 0.11 009 Y 0.09 0.11
R-8 Interior Insulation, Metal Clips 0.11 0.09 7 0.09 0.11
R-6 Exterior Insulation 0.12 0.1¢7 0.10 0.12
R-10 Exterior Insulation 0.08 087 0.07 0.08
R-9.5 Rigid Polystyrene Integral 7/
Insulation, Two Webbed Block 0.11 | /0.09 - 0.09 0.12
12" CONCRETE MASONRY /
4
WALL DESCRIPTION J CORE TREATMENT :
Paftial Grout with Ungrouted Cores | Solid
/Bmpty Loose-fill insulated Grout
A Perlite - | Vermiculite
71
Exposed Block, Both Sides 7 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 Fluring 0.11 0.08 0.08 0.10
R-8 Interior Insulation, Metal Clips 0.10 0.08 0.08 0.09
R-6 Exterior Insulation - 0.11 0.09 0.09 0.11
R-10 Exterior Insulation y 0.08 0.06 0.06 0.08
R-9.5 Rigid Polystyrene Intggral
Insulation, Two Webbed Block 0.11 0.08 0.09 0.12
8" CLAY BRICK
WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungrouted Cores | Solid
Empty Loose-fill insulated Grout
Perlite Vermiculite
Exposed Block, Both Sides 0.50 0.31 0.32
R-5 Interior Insulation, Wood Furring 0.15 0.13 0.13
R-6 Interior Insulation, Wood Furring 0.15 0.12 0.12
 R-10.5 Interior Insulation, Wood Furring 0.12 0.10 0.10
R-8 Interior Insulation, Metal Clips 0.11 0.10 0.10




oy B W N

W~ D

[{e]

11
12
13
14
15
16
17
18
- 19
20
21

John Hogan
2002 Seattle Energy Code V 2.doc

{iContinuous Metal Framing at 24 in. on center horizontally

5/03/02
V#2
R-6 Exterior Insulation 0.12 0.11 0.11 0.13
R-10 Exterior Insulation 0.08 0.08 0.08 009
s
-“?j!’
6'" CONCRETE POURED OR PRECAST ,
éif
WALL DESCRIPTION CORE TREATMENT
Partial Grout with Ungropted Cores | Solid
Empty Loose-fillinsulated Grout
Perlite /| Vermiculite
Exposed Block, Both Sides NA NA NA 0.61
R-5 Interior Insulation, Wood Furring NA NA NA 0.16
R-6 Interior Insulation, Wood Furring NA SNA NA 0.15
R-10.5 Interior Insulation, Wood Furring NA f NA NA 0.12
R-8 Interior Insulation, Metal Clips NA } NA NA 0.12
R-6 Exterior Insulation NA 7 NA NA 0.13
' R-10 Exterior Insulation NA NA NA 0.09
7
,/
Notes for Default Table 10-5B(1)
1. Grouted cores at 40" x 48" on cen“cyf vertically and horizontally in partial grouted
walls. 4
2. Interior insulation values inclugé 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 We interpolated using this table. Values not contained in
this table may be compuyted using the procedures listed in Standard RS-27.
s
f‘/j
7 TABLE 10-5B(2)
_;” Other than Group R Occupancy:
De?éuit U-Factors for Concrete and Masonry Walls
Framing |Rated R-Value gf Insulation} Assembly U-Factors { Assembly U-Factors for Assembly U-Factors for
Type and Alone for Concrete Block Walls: Concrete Block Walls:
Depth i Solid Concrete Walls Solid Grouted Partially Grouted (Cores uninsulated
i except where specified)
No Framing R-0 ; U- 0740 U- 0.580 U- 0480
Ungrouted Cores Fitled N.A. N.A. U- 0.350
with Loos¢-Fill Insulation
fiContinuous Wood Framing
075 in. R- 3.0 U-0247 U- 8226 U- 0210
L5 in. R- 6.0 U- 0160 U- 0.151 U- 0.143
20 in. R- 10.0 U= 0116 U= 0111 U- 0.107
335 m. R-11.0 - 0.094 U- 0.091 U- 0.088
35 in. R 130 E-0.085 U- 0.083 U- 0.080
35 in. R- 150 U- 0.079 U: 0.077 U- 0.075
33 in. R-19.0 U-0.060 U- 0.059 U- 0.058
55 in, R-210 U- 0.057 U- 0.055 U- 0.054

|
|
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075 in. R-_ 30 U- 0.364 U-0.321 - U-0.288 L
15 in, R- 60 U- 0274 U- 0.249 U- 0229
0 in. R- 100 U- 0225 U- 0.20 U- 0,193 yd
13.5-4.0 in. R-i1.0 U-0.168 U- 0.158 U- 0.149 7
3.5-4.0 in. R-13.0 U- 0.161 U- 0.152 U-0.144
35-4.0 in. R-15.0 U- 0135 U- 0.147 U-0.140
5.5-6.0 in. R-19.0 U- 0.118 U- 6113 U-0109 7
15.5-6.0 in, R-2186 U- 0,113 U- 0.109 U- 0.105 /
1 in. Metal Clips at 24 in. on center horizontally and 16 in. vertically 7
10 in. R--38 U- 0210 U- 0.195 U- 0.182
10 in R-50 U-0.184 U- 0172 U- 162
1.0 in. R- 56 U- 0,174 - 0,163 Ux0.154
15in R- 57 U- 0.160 U- 0.151 H- 0143
5 R- 75 U- 0138 U- 0131 A U- 0125
15in R- 84 U- 0.129 U-0.123 /S U-0118
200, R- 76 U- 0.129 U- 0123 S U- 0118
20 . R- 10.0 U- 0.110 U- 0106 S U- 0.102
20 in, R-11.2 U- 6.103 U- 0.099 i U- 0.096
25 in. R- 95 U- 0,109 U- 0.104 U- 0.101
25in. R-125 U- 0,092 U- 0.089 S U- 0.086
2.5 in, R- 14.0 U- 0.086 U- 0.083 P U- 0.080
3.0 in, R-11.4 U- 0.094 U- 0090 7 U- 0.088
30 in. R- 15.0 U- 0.078 U- 0076 / U- 0.074
3.0 in, R- 168 U- 0.073 U- 0.071 ¢ U- 0.069
35, R-133 U- 0.082 U- 0.088 U- 6.077
3.5 in. R-17.5 4- 0.069 U- 0.067 U- 8.065
35 in. R-19.6 U- 0.064 U- 0062 U- 0.061
4.0 . R- 152 U- 0.073 U>0.071 U- 6.070
40 in. R- 200 U-0.061 B- 0.060 U- £.058
40 in R-224 U- 0.057 ZU- 0.056 U- 0.054
5.0 in R- 28.0 U- 0.046 7 U- 0.046 U- 0.045
P
, ; U: 0.230 £ U- 0212 U- 0.197
R. 40 U-0.187 s U- 0.175 U- 0.164
R- 50 Y- 0457 U- 0.149 U- 0.141
No Framing R- 60 U-0136  / U- 0.129 U-0.124
R- 10 U-0.120 ¢ - 0.115 U- 0,10
R- 80 U- 0.107 7 U- 0103 U- 0.099
R- 990 U- 0.097 U- 0.093 U- 0.090
‘ R- 10.0 U: 0.088 U- 0.085 U- 0.083
{iNo Framing R- 110 U- Q081 U- 0.079 U- 0.076
R- 120 U-0.075 U- 0.073 U- 0.071
R~ 13.0 £ 0.070 U= 0.068 U- 0.066
R- 14.0 ﬁ 0.065 U: 0.064 U- 0.062
R-15.0 7 U- 0,061 U- 0.060 U- 0.059
iNo Framing R- 160 7 0= 0053 - 0.056 0- 0.055
' R- 17.0 7 - 0,054 - 0.053 U- 0.052
R- 180 /  U-0032 U- 0.051 - 0.050
R-190 7 U- 0.04% U- 0.048 U- 0.647
R- 20.0 ; U- 0.047 U- 0.046 U- 0.645

/ Notes for Default Table 10-5B(2)

1. 1Itis acceptable to use‘the U-factors in Table 10-5B(2) for all concrete and masonry
walls, provided that the grouting is equal to or less than that specified.
— For ungrouted walls, use the partially-grouted column,
— For metal studs and z-furring, use the continuous-metal-framing category.
— For discontinuous metal clips 1 inch square or smaller, use the metal-clip category.
— For insulation that is attached without any framing members (e.g. glued), use the
continuous-insulation-uninterrupted-by-framing category. Continuous insulation may be
installed on the interior or exterior of masonry walls, or between stand-alone walls in
multi-layer masonry walls, or on the interior or exterior of the concrete.
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2. For Table 10-5B(2), the U-factor includes R-0.17 for exterior air film and R-0.68 for

interior air film - vertical surfaces. For insulated walls, the U-factor also includes R<(:45

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

(a) Concrete wall: 8-in. normal weight concrete wall with a density of 145 }(b/fi3

(b} Solid grouted concrete block wall: 8-in. medium weight ASTM C90 com:rete block
with a density of 115 1b/ft° and solid erouted cores.

{c) Partially grouted concrete block wall: 8-in. medium weight ASTM ﬁ’f90 concrete
block with a density of 115 Ib/ft’ having reinforcing steel every 32/in. vertically and
every 48 in. horizontally, with cores grouted in those areas only,” Other cores are
filled with insulating material only if there is no other insulagié}n.

/’1

. For walls with insulation contained in a framing laver, the U?féctors in Table 10-5B{()

assume contact (and thermal bridging) between the mass wall and other framing. For
wall assemblies with multiple lavers where the wood or m etal framing layer does not
contact the concrete or masonry laver (i.e. walls with axl airspace between the stud wall
layer and the mass wall layer), it is acceptable to use ,the appropriate wood or metal
frame wall default U-factors in Tables 10-5 or 10- SA Note, it is acceptable to use this
approach where the insulation extends beyond the framine and is in contact with the
mass wall laver (e.g. a nominal four-inch metaLstud containing insulation that is
nominally six inches thick and therefore exte ds two inches beyond the back of the

metal stud). ,

7

/

._Except for wall assemblies qualifying fgr note 3, if not taken from Table 10-5B(2). mass

The category foxf aluminum frame WIth a thermal break is as defined in footnote 7 to Table 10-6,

wall U-factors shall be determined in afccordance 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 Table 10-9, heat capacity for Anass walls shall be taken from ASHRAE/IESNA
Standard 90.1-2001, Appendix Af Table A-6 or A-7.
/
/
Section 4. Effective July 13/2002, Table 10-6 of the Energy Code is amended as follows:
7 TABLE 10-6
j” Other than Group R Occupancy:

Default U—Factorsffor Vertical Glazing, Overhead Glazing and Opaque Doors

Vertical Giazmg (including frame)

U-Factor

Any Aluminum| Vinyl/

Frame w/ thermal} Wood
, break | Frame
Single  / 1.45 1.45 1.45
Double 0.90 0.85 0.75
5 Inch Air, Fixed 0.75 0.70 0.60
> Inch Air, Low-¢*", Fixed 0.60 0.55 0.50
V5 Inch Air, Low-e¢"*%, leed 0.55 0.50 0.45
Y, Inch Argon, Low-e0 0. Fixed 0.50 0.45 0.40
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w/ thermall Woéd
break | Frame

Frame

1.74 1.74 174

ISingle
ouble

1.08 1.02 4 090

V5 Inch Air, Fixed

0.90 0847 | 0.72

s Inch Air, Low-e¥™” Fixed

0.72 0.66 0.60

Y; Inch Air, Low-¢V ", Fixed

0.66 .60 0.54

0.60 /0,54 0.48

This default table is applicable to sloped glazing only.

Slo ed lazin 1samu1t1 le-lite

frame)
U-Factor S
An Aluminum| Vin

glazed system (similar to a curtain wall) that is mounted at a sloge greater than 15 degrees

from the vertical plane.) Other overhead glazing shall use the defaults in Table 10-6E.

7
vj’f/ U—F—&Gﬂ)’l’
P : ] i '
# Frame
Double 45 366
Low-e020) Air 130 690
Opaque Doors
J U-Factor
Uninsulated Metal | 1.20
Insulated Metal (Incltzfding Fire Door 0.60
and Smoke Vent)
Wood 0.50
NOTES:

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

Where a low-emissivity ¢ gmittance is listed (i.e.:

0.40, 0.20, 0.10), that is the maximum allowed.

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

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

Where a frame type isdisted (i.e.: wood/vinyl), the default is only allowed for that frame type.
Wood/Vinyl ﬁ"amé includes reinforced vinyl and aluminum-clad wood.

Section 5. Effecttve 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 (not including ./
individual water source heat pumps) is being replaced or where 60% or more of the lepéth
of the trunk ductwork (not including diffuser runouts) on a floor or served by a svst/gﬁi.

whichever is smaller, is being moved or replaced. 7
a. the system shall comply with the economizer requirements in Section 148/ 3. or
b. the system shall comply with a long-term plan that has been approved/bv DCLU and

that will bring the mechanical system serving that floor into compliafice with the
econoniizer requirements in Section 1433 through incremental chan,qes. For projects
using this option, the plan shall be updated whenever the EnergyKCode is revised.

EXCEPTIONS:

A
1. _Where the floor-to-structure (bottom of beam if there is a beam) Height is less than 10 feet and the
replacernent equipment is not instailed outdoors.or in a mechanical room adjacent to outdoors.
2. The Code Official may approve alternative designs not in full’ comghance with this Code when

existing building or occupancy constraints make compliangé impractical or where full compliance
would place an unreasonable economic burden on the preject.

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

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

valves complying with Section 1432.2.2 and

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

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

EXCEPTIONS: j"
Systems that comply mth the air economizer requirements,

2 The Code Official approve alternative designs not in full compliance with this Code when

existing building oroccupancy constraints make compliance impractical or where full compliance
would place an easonable economic burden on the project.

Section 6. Effectzve July 1, 2002, Section 1132.3 of the Energy Code is amended as
follows:

1132.3 Lighting an(’i 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
or1531. /

Other g(iil))_enant improvements, alterations or repairs where 60% or more of the

fixtures in a space’ ‘enclosed by walls or ceiling-height partitions ((use<as-defined-inTable
%—Hwﬂh&&%eﬁamﬁpae&%ma&eﬁmeﬂeef{a#ﬁeheveﬂsemaﬂegg}are new shal
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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 space enclosed by walls or ceﬁmg»he;ght
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 existm}g’
insulation is on the suspended ceiling, the roof/ceiling assembly shall be msulated according
to the provisions of Chapter 13, Section 1311.2, /

Where new wiring is bemg installed to serve added fixtures and/or fixfures are being
relocated to a new circuit, controls shall comply with Sections 1513.1 thro;,rgh 15135. In
addition, office areas less than 300 ft* enclosed by walls or cexhno—helght partitions, and all
meeting and conference rooms, and all school classrooms, shall be equpped with occupancy
sensors that comply with Section 1513.6. Where a new lighting pangz{ (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 height partitions are added to an existing space and
create a new enclosed space, but the lighting fixtures are not being changed, other than bein
relocated. the new enclosed space shall have controls that ceémply with Sections 1513.1
through 1513.2 and 1513 .4 through 1513.6. /

Those motors which are altered or replaced shai], comply with Section 1511.

Sectlon 7. Effective July 1, 2002, Section 1133 of the Energy Code is amended as
follows: /
1133 Change of Occupancy or Use: Changés of occupancy or use shall comply with the
following requirements:
a. Any unconditioned space that is alt'ered 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 requxred to be bmught into full compliance with this Code._For spaces
constructed prior to this Code;'the installed heating output capacity shall not exceed
16 Btu/h per square foot unigss the building envelope complies with the
requirements of Chapter 13’ Existing warehouses and repair shops are considered
unconditioned space unle:ss they are indicated as conditioned space in DCLU records
or they were built after ¥980 and they comply with the building envelope
requirements for ccnd};ﬁoned space in effect at the time of construction. (See the
Seattle Mechanical Code for requirements for combustion appliances.)
b. Any Group R occupéncy 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. ;_4

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

follows: f

1144 leatmns and’ Penalties ((:

10
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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 cogpﬁration to
erect, construct, enlarge, repair, move, improve, remove, convert or demolish% £quip,
occupy, inspect or maintain any building or structure in the City, contrary to-0r in violation
of any of the provisions of this Code. //

It shall be a violation of this Code for any person, firm or corpogation to knowingly
aid, abet, counsel, encourage, hire, commend, induce or otherwise p;ﬁéme another to violate
or fail to comply with this Code. /

It shall be a violation of this Code to for any person, ﬁrq}zj 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 app;’éved 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 viola‘g;t'l/, 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 fiotice shall be served upon the owner or
other responsible person by personal sewice,ﬁeﬁiﬁed 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 viglation 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 10%{ 103 or 104 of the Seattle Building Code, and nothing
in this section shall be deemed to gbligate or require the building official to issue a notice of
violation prior to the impositior}fi’;f civil or criminal penalties in this section.

1144.3 Civil Penalties: Any pérson, firm or corporation failing to comply with the
provisions of this code shallﬂb’ia subject to a cumulative civil penalty in an amount not to
exceed $500 per day for egjﬁ'ﬁ violation from the date the violation occurs or begins until
compliance is achieved. Iyt cases where the building official has issued a notice of violation,
the violation will be deethed to begin, for purposes of determining the number of days of
violation, on the date cgmpliance 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 ex;,ijsted; the issuance of the notice of violation or of an order following a
review by the Direcfor is not itself evidence that a violation exists.

1144.4 Criminal I}’enalty: 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 Efosted (i.e., affixed to the structure in a conspicuous place) by the building
official shall, updn conviction thereof, be punished by a fine of not more than $1,000 or by
imprisonment for not more than 360 days, or by both such fine and imprisonment. Each
day's violation or failure to comply shall constitute a separate offense.

Anyoné 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

11
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exceed $500 or by imprisonment for not more than 180 days, or by both such fine and //
imprisonment. Each day's violation or failure to comply shall constitute a separate offgﬁse
1144.5 Additional Relief: The building official may seek legal or equitable relief te/enjom
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, desfroy or conceal
any notice issued or posted by the building official pursuant to the provisighs of this code, or
any notice issued or posted by the building official in response to a natyfal disaster or other
emergency. '
The building official may record a copy of any order or nofite with the Department
of Records and Elections of King County. y
The building official may record with the Department 6f Records and Elections of
King County a notification that a permit has expired witho oyt'a 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 ssued 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 ot violation and the complainant, if any, of the
request for review, which shall be wzthm’twenty days after the request is received, unless
otherwise agreed by all persons serveq,/mth the notice of violation. Before the deadline for
submission of information, any perso*ﬁ significantly affected by or interested in the notice of
violation (including any persons sz;rved the notice of violation and the complainant) may
submit any additional mfonnatlo,n in the form of written material or oral comments to the
Director for consideration as p;rrt 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 grdinances. The Director's representative will review all
additional information recexved 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 mfor;natxon the Director may:
1. Sustain the noticg’ ‘of violation; or
2. Withdraw the netice of violation; or
3. Continue the review to a date certain for receipt of additional information; or
4. Modify the mmce 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 RCW
19.27.031 subsections (1), (2), (3) and (4) and this Code, the first named Code shall go :

12




oA W=

10
11
12
13
14
16
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

John Hogan

2002 Seattle Energy Code V 2.doc
5/03/02

V#2

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 supplement the provisions of the Seattle Building Code, the
Seattle Mechanical Code, and the Seattle Electrical Code. and in cases of conflict bétween
this Code and any of those codes, the provisions of those codes shall apply. /

i
7

Additional efficiency standards for electrical J
energy use may also appear in Seattle City Light service”

: reg uirementsi which should be consulted. /
~ 7
/

Where, in any specific case, different sections of this Code /ecify different
materials, methods of construction or other requirements, the mogt restrictive shall govern.
Where there is a conflict between a general requirement and a ecific requirement, the

specific requirement shall be applicable. S
/
Section 11. Effective July 1, 2002, Section/l’i 61 of the Energy Code is amended
as follows: /

1161 Severability: If any provision of this Codé or its application to any person or
circumstance is held invalid, the remainder of fiis 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 thergof, irrespective of the fact that any one or more
sections. subsections, sentences, clauses, and phrases be declared unconstitutional.

/
4

s

Section 12. Effective J;ﬂ/y 1, 2002, Section 1162 of the Energy Code is amended
as follows: //

1162 Liability: Nothing cogtéined in this Code is intended to be nor shall be construed to
create or form the basis for gny Hability on the part of ((any-eity-or-ecounty)) the City or its
officers, employees or agents for any injury or damage resulting from the failure of a
building to conform to thé provisions of this Code, or by reason of or in consequence of any
inspection, notice, order; certificate, permission of approval authorized or issued or done in
connection with the im{zlementation 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 any employee 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 any 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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1301 Scope: Conditioned buildings or portions thereof shall be constructed to provide th;/ ™
required thermal performance of the various components according to the requlrements o

this chapter. Unless otherwise approved by the building official, all spaces shall be ag,s'umed
to be at least semi-heated.

EXCEPTIONS:

1. Greenhouses isolated from any conditioned space and not intended for occupangs'//.

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

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

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

5. Parking lot attendant booths no larger than 100 square feet, provided thé}ihe opaque components
comply with the requirements for semi-heated spaces in Section 131 02 The heating equipment
limitations in Section 13 10.2 do not apply. /

i/
Section 14. Effective July 1, 2002, Section 1310.;-;"“bf the Energy Code is amended
as follows: /

g

P

1310.2 Semi-Heated Spaces: All spaces shall be copéidered conditioned spaces, and shall
comply with the requirements in Section 1310.1 uniﬁ"ss they meet the following criteria for
semz—heated spaces. The installed heating equlpment output, in Climate Zone 1, shall be 3

Btw/(h e ft ) or greater but not greater than 8 Btuf(h ft ) and in Climate Zone 2, shall be 5

Btu/(h e ftz) or greater but not greater than 12, Btu/(h ft ). Heating shall be controlled by a
thermostat mounted not lower than the heagmg unit and capable of preventmg heatmg above
44° space temperature (( : z s

For semi-heated sp,aces with electric resistance space heat, (1) the building envelope
for the semi-heated spaces shall comply with the Prescriptive Building Envelope Option in
Section 1320 or (2) the éntire building envelope for the semi-heated spaces plus the fully
heated spaces shall complv 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 shalk*?:omplv with the following requirements or (2) the building envelope for
the semi-heated spaces shall comply with the Prescriptive Building Envelope Option in
Section 1320 or (3) the entire building envelope for the semi-heated spaces plus the fully
heated spaces shall comply with the Component Performance Building Envelope Option in
Section 1330 using the U-factors below for the semi-heated spaces.

U=0.07 maximum for the opaque roof assembly, or

continuous R-14 insulation installed entirely outside of the roof structure, or
R-19 i;isulation installed inside or within a wood roof structure, or

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

For opaque wall areas:

opoe T

14
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1.__U-0.25 maximum for the overall assembly (or R-3 minimum insulation only for
continuous insulation or insulation between wood framing; or R-10 minimum |
insulation only for insulation between metal framing) for mass walls complying
with the heat capacity requirements in Table 13-1, Footnote 2.
it. U-0.14 maximum for the overall assembly (or R-11 minimum msulatmn onlv}
for metdl frame walls.
iti. U-0.088 maximum for the overall assembly (or R-11 minimum msuiatmn oniy)
for wood frame and other walls. /
f. For floors over unconditioned space, U-0.088 maximum for the overall assembly (or
R-11 minimum insulation only). /
g. Tor 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 gross wall area.

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

calculations. . f,.f“
s
Section 15. Effective July 1, 2002, Section}"él 1.6 of the Energy Code is amended
as follows:

1311.6 Radiant Floors (on or below grade) Siab 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 footmg and horxzontai for an ag gregate of not less that 36 inches.

: : t-sueh-insalation; £))
The entire area of radxant ﬂoor shaﬂ be thermally isolated from the soﬂ Where a soil gas
control system is provided below the radiant floor, which results in increased convective
flow below the radiant floor, the radlant floor shall be thermally isolated from the sub-floor
gravel layer.

y/
I

Section 16. Effectiveﬁfﬁﬂy 1, 2002, Section 1312.2 of the Energy Code is amended
as follows:

1312.2 Solar Heat Gain Coefficwnt and ((Shading-Coeefficient))Visible Transmittance:
Solar Heat Gain Coefﬁment (SHGC) and Visible Transmittance (VT), shall be determined,
certified and labeled in ac(:ordance with the National Fenestration Rating Council (NFRC)
Standard by a certified, mdependent agency, licensed by the NFRC.

EXCEPTION§ 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 glags for glazing shall be taken from Chapter ((29-))30 of Standard RS-27
or from the manufacturer's ((test-))data using a spectral data file determined in
accordance with NFRC 300.

2. F orfthe purposes of 1323, Exception 1. visible transmittance for the center of

the glazing assembly shall be taken from Chapter 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 exception for the SHGC for the center- .
of-glass does not give the full credit for the overall product /
including the frame) that the NFRC-certified SHGC does. /
hough the SHGC for the frame is not zero (the ASHRAE /
[Handbook of Fundamentals indicates that the SHGC can range 7/
 lfrom 0.11-0.14 for metal frames and from 0.02-0.07 for /
wood/vinyl/fiberglass frames), the SHGC for the frame is /'/
linvariable lower than that for the glass. Consequently, an NeF RC-
certified SHGC will generally be lower. /
Conversely, the VT for the center-of-glass oversyétes the
VT for the overall product {including the frame). The,,’(/T for the
frame is zero. Consequently, an NFRC-certified VT/WIH always
be lower. For this reason, Exception 2 to Section ¥312.2 is onl
applicable to Exception 1 in Section 1323, Itis got applicable to
other sections.

/#
/

Section 17.  Effective July 1, 2002, Section 132Ziof the Energy Code is amended as

follows: v

&

rd
£ 4
s

1322 Opaque Envelope: Roof/ceilings, opaque, £xterior walls, opaque doors, floors over
unconditioned space, below grade walls, slab o grade floors and radiant floors enclosing
conditioned spaces shall be insulated accordlmfg to Section 1311 and Tables 13-1or 13-2.
Compliance with norhinal R-values shall be/demonstrated for the thermal resistance of the
added insulation in framing cavities and/oy insulated sheathing only. Nominal R-values
shall not include the thermal transmittanée of other building materials or air films.

For metal frame assemblies used in spaces with electric resistance space heat,
compliance shall be demonstrated wxfh the component U-factor for the overall assembly
based on the assemblies in Chapter 10.

Area-weighted averaging of the R-value is not allowed. When showing compliance
with R-values, the minimum insulation R-value for all areas of the component shall comply
with Table 13-1. When caiculaim,q compliance using U-factors, area~weighted averaging is
allowed. Where insulation is tapered {e.g. roofs), separate assembly U-factors shall be

calculated for each four—foot Section of tapered insulation.
EXCEPTIONS: /

1. Opaque smoke Vems are not required to meet insulation requirements.
2. For prescriptive comnhance only.

a. for glazing areas that are 30% and less of the gross wall area, the insulation of the perimeter
edge of an above grade floor slab which penetrates the exterior wall may be reduced to R-5
provided that the glazing U-factor is reduced by U-0,05 below that required in Tables 13-1
and 13-2.

b.__for glazing areas that exceed 30% of the gross wall area, the perimeter edge of an above
grade floor slab which penetrates the exterior wall mav be left uninsulated provided that the

Qlazmg U—factor is reduced bv U 0.10 below that requu‘ed in T ables 13 1 and 13-2. ( (?he
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Tablos 131 20d 13.2.)
3. _For roofs with continuous rigid insulation on the top of the roof, the insulation R-value mgy be
averaged for compliance with minimum prescriptive R-values only, provided that both: /

the minimum insulation is no less than R-5 {but not including area within 6 inchesof of each

roof drain), and ;o

b. the area-weighted average insulation is R-46 (in lieu of R-30) for electric resmf/ance space

a.

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

Section 18.  Effective July 1, 2002, Section 1323 of the Energy C9{{e is amended as
follows: /
V4
1323 Glazing: Glazing shall comply with Section 1312 and Tablgé'jl}l 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 assemblv has an overall U-factor
that complies with the values in Table 13-1. 7

EXCEPTIONS: //

1. Vertical glazing located on the display side of the streef level story of a retail occupancy or where
there is a street level transparency requirement in the £eattle Land Use Code provided the glazing
a. (i) is double-glazed with a minimum 1/2 mch,alrspace and with a low-e coating having a

maximum emittance of ¢-0:40 in any tvne of frame or
(ii) has an area-weighted U-factor of 0.60 or less.
(U-factor calculations shall use overall agémbly U-factors. When this exception is used
there are no SHGC requirements) and /

b. _has a visible transmittance of (i) 0.60 gr areater for the center of the glazing assembly in any
type of frame or (i) has an area-weighted visible transmittance for the overall assembly
including the frame of 0.52 or greater for fixed glazing and 0.44 or greater for operable

lazing. Visible transmittance shall be determined in accordance with Section 1312.2, and

((Bc. does not exceed 75% of the'gross exterior wall area of the display side of the street level
story. However, if the dlsplay side of the street level story exceeds 20 feet in height, then
this exemption may only be )ased 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 vélues shall not be averaged with any others for compliance

purposes. The 75% area mg;\} 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 ornam,énta;l security, or architectural purposes shall be included in the
percentage of total glazmg area, U-factor calculation and SHGC as allowed in the Tables 13-1 or
13-2. The maximum ;rea allowed for the total of all single glazing is 1% of the gross exterior
wall area.

f
J

//;' X
Section 19. Effec}ive July 1, 2002, Section 1323.3 of the Energy Code is amended as
follows: /
/
1323.3 Solar Heat G/ain 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 areg and U-factor.

EXCEPTIONS:

1. _Glazing separating conditioned space from semi-heated space or unconditioned space.
2. Vertical glazing which is oriented within 45 degrees of north shall be allowed to have a

maxinium solar heat gain coefficient SHGC-0.10 above that reguired in Tabie 13-1.

i
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For demonstrating compliance for vertical glazing only, the SHGC in the proposed building shali™
be allowed to be reduced by using the multipliers in the table below for each glazing product

shaded by permanent projections that will last'as fong as the building itself. yd
/?/ ..
Projection Factor SHGC Multiplier SHGC Multiplier J/
(All Orientations (North-Oriented)  §
except North-oriented)
0-0.10 1.00 1.00
7 <0.10-0.20 091 0.95 ~
<0.20-0.30 0.82 0.91
<0.30 - 0.40 0.74 0387
<0.40 - 0.50 0.67 /084
<0.50 - 0,60 0.61 S 081
<0.60 - 0.70 0.56 0.78
<0.70-0.80 0.51 0.76
<0.80 - 0.90 047 0.75
<0.90 - 1,00 044" 0.73

|

Projection factor (PF) is the ratio of the hor;ggntal depth of the external shading projection {A)
divided by the sum of the height of the fegestratlon and the distance from the top ofthe fenestrat}on o
the bottom of the farthest point of the e fernal shading projection (B), in consistent units.

Exhibit 1323.3)

Exhibit 1323.3

s
H
F

Section 20. Effective July 1, 2002, Section 1331 of the Energy Code is amended as
follows: i
g'
1331 Generaly/ Bulldmgs or structures whose design heat loss rate (UAp) and solar heat
gain coefﬁcxent rate (SHGC * Ap) are less than or equal to the target heat loss rate (UA¢)
and solar heat gain coefficient rate (SHGC * A¢) shall be considered in compliance with this

section. The stated U-factor, F-factor or allowable area of any component assembly, listed
in Tables 13-1 or 13-2, such as roof/ceiling, opaque wall, opaque door, glazing, floor over
conditioned space, slab on grade floor, radiant floor or opaque floor may be increased and
the U-factor or F-factor for other components decreased, provided that the total heat gain or
loss for the entire building envelope does not exceed the total resulting from compliance to
the U-factors, F-factors or allowable areas specified in this section.

18
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1

2

3

4

5

6

7

8

9
10
11
12
13 /
14 Section 21.  Effective July 1, 2002, Section 1333 of the Energy Code is amended as
15 follows:
16
17 1333 UA Calculations: The target UA, and the proposed}ﬁp shall be calculated using
18 Equations 13-1 and 13-2 and the corresponding areas and/U-factors from Table 13-1 or 13-
19 2. For the target UA, calculation, the overhead glazing&hall be located in roof/ceiling area
20 and the remainder of the glazing allowed per Table 13-1 or 13-2 shall be located in the wall
21 area._Where insulation is tapered, separate assembly U-factors shall be calculated in
22 accordance with Section 1322. <
24
25 Section 22.  Effective July 1, 2002, Pable 13-1 of the Energy Code is amended as
26 follows:
27 ’ ,f
28 / TABLE 13-1
29 BUILDING ENVELOPE REQUIREMENTS
30 FOR CLIMATE ZONE 1
31
32 MINIMUM INSULATION R-VALUES OR
33 MAXIMUM COMPONENT U-FACTORS FOR ZONE 1
34
35 Building Components

Space Heat J Components
Type Roofs ()3ver AH Other Opagque Walls” Opaque} Floor Over |{Slab 0;1

Attic Roofs® Doors | Uncond Space | Grade

1. Electric - jR-38or R 30or. {R-190r U=0.60 {R-30or R-10or

- resistance  fU=0.031  fU=0.034 |U=0.062 U=0.029 F=0.54
heat** : .

2. Altothers JR-30or _;;’V R2lor HRAterU=014)) U=0.60 {R-19or R-10or
including - JU=0.036 ; |U=0.050 {(a) Metal framing: U=0.056 F=0.54
heat pumps ; R-13 cavity insul. + R-3.8 continugus insul. '
and VAV ; or U-0.084;

{ {b) Wood framing & framing other than metal;
: R-19 or U-0.062
36 i
37 ** Compliance ’éfith nominal prescriptive R-values requires wood framing.
38 /
39
40 MAXIMUM GLAZING AREAS AND U-FACTORS AND

19
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e
MAXIMUM GLAZING SOLAR HEAT GAIN COEFFICIENTS FOR ZONF?,I/

//v v

/

Glazing Ve
Space Heat Type Maximum Glazing Area as % of Wall
3% to 286% >20% t0 30% | >30% to 45%
Maximum Max. Maximum | Max. /Max:mum Max.
UFactor | sugct | UFacor | spgct V¥ UFactor | sage
v6 | oG v6 | 06 YG | 06
1. Electric resistance heat” 040 | 0.48 0.40 0401 048 O.-./{O PRESCRIPTIVE
Prescriptive ofily. PATH
not for Target UA or NOT ALLOWED
annual enerpy analysis T
2. All others including 055 1 066 | 040 {055 /Q_G_Q 40 §045 | 054 | 040
heat pumps and VAV® g
i
%
/
Maximuin-Glazing 8%-t0-15% >.15.,4,_tﬁ_z§.74,0 9 >20%-10-30% >30%%-t6-40%
Area-as-%-of Wall i

Footnotes Vs

1.

Below Grade Walls: :-"/

When complying by the presanptwe approach, Section 1322:

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

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

c) walls shall be msulated for the first 10 feet below grade. (There shall be no credit for
insulating those portlons 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 ama((—m&y—be—}eﬁ—ﬂ-nﬁ&sﬁl-ateé)) )

f
When complying; by the component performance approach, Section 1331:

a) walls msulat?d on the interior shall use the opaque wall values when determining
Ubgwt,  /

b) walls msulated on the exterior shaH use a target U-factor of U=0.070 for Upgw: ,

¢) the caiculatlons shall include the first 10 feet of walls below grade. (((#))Those
portions pf below grade walls and footings that are more than 10 feet below grade((
and)) g_‘hé& not be included in the gross exterior wall area{(-need)) and shall not be
includeﬂ when determining Apgw and Apgw.)

Concrete Masonry Walls: If the area weighted heat capacity of the total opaque above
grade waﬁ is a minimum of 9.0 Btu/ft °F, then the U-factor may be increased to
(649 |

ay 0.11 fbr interior insulation
" 1) _minimum R-11 insulation between wood studs: or

20
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i) minimum R-19 insulation between metal studs; or
ii1) minimum R-10 insulation held in place solely by 1 inch metal clips at 24 mgh/ es

on center vertically and 16 inches on center horizontally; and ((8:25)) e
b) 0.12 for integral and exterior insulation for insulation position as deﬁnec},i’ii Chapter
2- : A .
1) _minimum additional R-7 continuous insulation uninterrupted by ffaming.

&

Individual walls with heat capacities less than 9.0 Btu/ft e °F and bélow grade walls

shall meet opaque wall requirements listed above. /
J
Glazing shall comply with the glazing requirements listed a?ﬂ’?ze.((feﬂevéﬂg%))
j,
Maximum-Glaging 6-45-16-% 210-46-15-2 ;;;504 £0-20-%, 20%-46-25-2,

Area-ns-%-of Wall Vi

—heat-pumps-and- VAN /

3. ((Reserved:)) Roof Types: A roof over, 4ttic is where the roof structure has at least 30
inches clear distance from the top of th€ bottom chord of a truss or ceiling joist to the

underside of the sheathing at the roof’ Tidge, and the ceiling is attached to the ceiling joist
or the bottom of the truss or ceﬂmgf}mst Anything else is considered all other roofs.

4. SHGC (Selar Heat Gain Coeffment per Section 1312.2): May substitute Maximum
Shading Coefficient (SC) for S}IGC (See Chapter 2 for definition of Shading
Coefficient). f

5. Radiant Floors: Where inéulation is required under the entire slab, radiant floors shall
use a minimum of R-10 msulatlon or F=0.55 maximum. Where insulation is not
required under the entirg ‘slab, radiant floors shall use R-10 perimeter insulation
according to Section 1311 6 or F=0.78 maximum.

6. Prescriptive Alterngte (not applicable to Target UA or annual energy analvsis): For
the prescriptive buzldmg envelope option only, for other than electric resistance heat
only, glazing mav Lomply with the following:

Maximum G} Areaas % of Wall  Maximum U-Factor  Maximum
VG 0G SHGC*
>45% to 50 ”’% : 0.40 0.48 0.35

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

For glazed vy’sali systems, assemblies with all of the following features are deemed to
satisfy the \{értical glazing U-factor requirement of U-0.40 and the overhead glazing U-
factor of U—D.48:

21
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a)_Double glazing with a minimum 1/2 inch gap width. having a low-emissivity coating
with e=0.10 maximumn, with 90% minimum argon gas fill. and a non-aluminufi
spacer (as defined in footnote 1 to Table 10-6B). and

b) Frame that is thermal break aluminum (as defined in footnote 7 to Table/40-6A).
wood. aluminum clad wood, vinyl, aluminum clad vinyl, or reinforced»/‘/inyl.

Section 23.  Effective July 1, 2002, Section 1402 of the Energy £ ode is amended as
follows: ‘

1402 Mechamcal Ventilation: The minimum reqmrements Ventﬂa‘uon shall comply

with the ((Washing Ao e 33)) Seattle
Mechanical Code. /

Section 24.  Effective July 1, 2002, Section 14‘}{1'.1 of the Energy Code is amended as
follows: J/

r
.'/

1411.1 General: Equipment shall have a minipium performance at the specified rating
conditions not less than the values shown in Ta’.f)les 14-1A through 14-1G. If a nationally
recognized certification program exists for a,«product covered in Tables 14-1A through 14-
1G, and it includes provisions for Venﬁcatyon and challenge of equipment efficiency ratings,
then the product shall be listed in the cergfﬁcation program.

EXCEPTION: Water-cooled watbr-chilling packages that are not designed for operation at ARI
Standard 550/590 test conditions g:mﬁ thus cannot be tested to meet the requirements of Table 14-1C)
of 44°F leaving-chilled water température and 85°F entering condenser water temperature shall have a
minimum NPLV rating as shown in Tables 14-1K. L., and M. The table values are-only applicable
over the following full load de;i’zn rapges:

Leaving Chiller Water T;Zmn 40 to 48°F
Entering Condenser Wg er Temp.: 75.t0 85°F
Condensing Water Tefup.Rise: 510 15°F

Chillers designed to ope @"‘te outside of these ranges are not covered by this Code. Non-standard Part
Load Value (NPLV) is defined as single nurber part-load efficiency figure of merit for chillers

references to condltlo}ls other than IPLV conditions. Design condenser water flow rate shall not be
lessthan 2.5 ggm/tozi

Gas-fired and 0,11 fired forced air furnaces with input ratings > 225,000 Btu/h (65
kW) shall also have ag intermittent ignition or interrupted device (IID), and have either
mechanical draft (moiudmg power venting) or a flue damper. A vent damper is an
acceptable alternatiye to a flue damper for furnaces where combustion air is drawn from the
conditioned space. / / Al furnaces with input ratings 2225,000 Btu/h (65 kW), including
electric furnaces, khat are not located within the conditioned space shall have jacket losses
not exceeding 0. 75% of the input rating.

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

heating.
Cooling: towers serving chilled water systems with airside economizer complying

with Section }433 without using the exceptions shall be selected to be able to maintain a
return condenser water temperature to the tower of 86 F or less at peak design conditions.

22
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Cooling towers serving chilled water systems with waterside economizer shall also
comply with Section 1433, Exception 2. o~

Hydronic beat pump and other cooling and refrigeration equipment (e.g, 1cemak§*i”s
walk-in coolers) shall not use domestic water only one time before dumping it to wasté No
single pass water cooling systems without heat recovery are allowed, except for medical and -
dental equipment. equipment using less than 1 epm. 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 Ener
follows:

Code is amended as

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. e

If equipment is rated in accordarice with an ARI Standard,
it shall be rated at Standard (not “degi,qn"‘} ARI Rating Conditions.
i
7

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

follows: /

1411.4 Packaged and Split sttem”jlillectric Heating and Cooling Equipment: Packaged
and split system electric equipment providing both heating and cooling with a total cooling
capacity greater than 20,000 Btgﬁl shall be a heat pump.

EXCEPTION: Uns?féd equipment shelters or cabinets used solely for personal wireless service
facilities.

Section 27. Effectﬁ/;; July 1, 2002, the Energy Code is amended by adding a new
Section 1411.5 to read gs follows:

1411.5 Heating Sysjéms in Unenclosed Spaces. Where heating is provided to unenclosed
spaces, only radlam? heatmg systems shall be used unless otherwise approved by the building
official. An unene‘losed space is one that is not substantially surrounded by solid surfaces
such as walls, floprs, roofs, and openable devices such as doors and operable windows.
Warehouses and/repair garages are considered enclosed spaces.

i
.;f

Section 2§ Effective July 1, 2002, Section 1412.2 of the Energy Code is amended as
follows:

1412.2 Deaﬁband 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.

EXQEPTIONS.

23
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1. Special occupancy, special usage or code requirements where deadband controls are not /
approprlate /

3. ’Ihermostats that reqmre manual changeover between heating and coohng modes. /

p //,AJ

~ Section 29.  Effective July 1, 2002, Section 1412.4 of the Energ}yzége is amended as
follows: y,
4

1412.4 Setback and Shut-Off: HVAC systems shall be equi;;gé/ with automatic controls
capable of accomplishing a reduction of energy use through comntrol setback or equipment
shutdown during periods of non-use or alternate use of the spé/ces served by the system. The
automatic controls shall /
a.__have a minimum seven-day clock and be capabl of being set for seven different day
types per week,
b. _be capable of retaining programming and tinge setting during loss of power for a
period of at least ten hours, and X

¢. include an accessible manual override, gfiequivalent function {e.g. telephone
interface), that allows temporary operaﬁon of the system for up to two hours.

EXCEPTIONS:
1. Systems serving areas which reqmré{:antmuous operation at the same temperature setpoint.

2. -Equipment with full load demang,s of 2 kW (6,826 Btwh) or less may be controlled by readily
accessible manual off-hour congfols.

3. Systems controlled by an occug:mt sensor that is capable of shutting the system off when no
occupant is sensed for a per{a of up to 30 minutes.

4, Systems controlled solelv:ﬁy a manually-operated timer capable of operating the system for no
more than two hours. /

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

EXCEPTIONS:

1. Systenas serving areas which require continuous operation.

2. Com}iustlon air intakes.

3. Graylty {non-motorized) dampers are acceptable in buildings less than 3 stories in height.

4 Grav;ty (non-motorized) dampers are acceptable in exhaust and relief outlets in the first story and
ley/els below the first story of buildings three or more stories in height.

Dampers m;étalled to comp}y 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. Motonzed dampers: 10 cfm/ft* of damper area at 1.0 in w.g.
b. N’on—motonzed dampers: 20 cfm/ft* of damper area at 1.0 in w.g.,
e;xcept that for non-motorized dampers smaller than 24 inches in either dimension:
40 cf/ft? of damper area at 1.0 in w.g.

24
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Dampers used as a component of packaged HVAC equipment shall comply with the datfiper
leakage requirements, unless it is the lowest leakage available as a factory option. Dfawings
shall indicate compliance with this section. /

/
1412.4.2 Optimum Start Controls: Heating and cooling systems with de§}gn supply air
capacities exceeding 10,000 cfm shall have optimum start controls. Optim{im start controls
shall be designed to automatically adjust the start time of an HVAC systém each day to
bring the space to desired occupied temperature levels immediately before scheduled
occupancy. The control algorithm shall, as a minimum, be a functiph of the difference
between space temperature and occupied setpoint and the amoun/of time prior to scheduled

rd

occupancy. , ! /

Section 30.  Effective July 1, 2002, Section 1412.6"of the Energy Code is amended as
follows: /

a capacity over 225,000 Btu/h shall have modulat((ing))ed or staged combustion control.

Boilers shall have proportionatelv-modulated gr staged combustion control to control both
the fuel and the air. /

EXCEPTIONS: /
1. Boilers under 1,000,000 Btu/h mryl{ capacity.
2. Radiant Heaters.
Systems with multiple boilers which are sequentially-staged.

Boilers shall comply with the reset réquirements in Section 1432.2.

4
,!'

Section 31.  Effective Ju,lfS/ 1, 2002, the Energy Code is amended by adding a new
Sectlon 1412.8 to read as follmws

1412.6 Combustion Heating Equipment C(?ﬁ/ Combustion heating equipment with

1412.8 Enclosed Parkmg’Garage Ventilation: Garage ventilation fan systems with a total
capacity greater than 30,000 cfm shall include the equipment specified in (a) and (b) below.
Smaller systems shall 1nfclude the equipment specified in either (a) or (b).

a.  Anautomatic 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 .@SHRAE Standard 62. This provision only applies to garages used
predominanitly by gasoline powered vehicles.

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

i. Anautomatic timeclock that can start and stop the system under different
sc]jedules 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. Se
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 -» amended as
follows:

1413.3 Integrated Operation: The HVAC system and its controls sghall allow economizer
operation when mechanical cooling is required simultaneously. Ajf and water economizers
shall be capable of providing partial cooling even when addmo ndl mechanical cooling is

required to meet the remainder of the cooling load. '

EXCEPTIONS: ‘
1. Individual, direct expansion units that have a rated cog mg capacity less than 65,000 Btu/h and
use nonintegrated economizer controls that preclude’simultaneous operation of the economizer
and mechanical cooling. y
2. Water cooled water chillers with waterside ecogbmizer.

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

/
7
1413.5 Economizer Heating SystemAmpact: Any HVAC system that increases the

building heating energy use during e¢onomizer operation is not allowed (e.g. single-
fan/dual-duct systems and multizoe systems).

EXCEPTIONS: ,
1. Where the heating is alowed by Section 1435,
2. Water source heat?inp systems that comply with Section 1433, Exception 2.

No}e that single-fan/dual-duct systems and multizone
systems do not comply with this requirement. This is because
conon}»fzer operation lowers the temperature of the air entering the
ot de}:k heating coil, increasing its energy use. In order to use this
ype of system, a water economizer must be used, or the system

ust meet one of the economizer exceptions and have neither type
f/economizer. (Another resolution is to use a dual-fan/dual-duct
system where the hot deck fan supplies only return air or return air
lus minimum ventilation air.)

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

/ Imake 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
fincrease 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 B
ASHRAE/IESNA Standard 90.1 in the Users Manual. p y
1'///
Section 34.  Effective July 1, 2002, Section 1414.1 of the Energy Code is afﬁ{ended as
follows: )

1414.1 Sealing: Duct work which is designed to operate at pressures abov;z’ 1/2 inch water
column static pressure shall be sealed ((

seaimg—feq-uﬁed—is-))as follows:
{(Statie-pressure—to-inch-to-2-inches;seal-transverse-joints:) )fReserved.

2 Static pressure: ((2))Y2 inches to 3 inches; seal all transvers€ joints and longitudinal
seams._Spiral lock seams in round and flat oval ductwork do not require sealing.
however, other seams shall be sealed.

3. Static pressure: above 3 inches; seal all transverse 3 nts longitudinal seams and duct
wall penetratxons

All low—pressure supply. and return air syste pis not located ent1relv Wxthm the
conditioned space, including the unconditioned S{@e of enclosed stud bays or joist
cavities/spaces used to transport air, shall be seqx:’irely fastened and sealed. Ductwork shall
be sealed using welds, gaskets, mastic, or mastic-plus-embedded-fabric tape. Enclosed stud
bays or joist cavities/spaces used to transoont/ air shall be sealed using mastic-plus-
embedded-fabric tape or, when drywall is }ised to enclose the air system, drywall mud and
tape. Duct tape is not permitted as a seaflént on any ducts.

EXCEPTION: Fibrous glass ducf systems installed in accordance with standard UL 181A and

flexible duct systems installed in aﬁ’i:ordance with standard UL 181B may use tapes listed for these
systems. /f

//
Note thatlongitudinal seams are joints oriented in the
direction of airﬂ’bw. Transverse joints are connections of two duct
sections oriented perpendicular to airflow. Duct wall penetrations
fare openingg’}nade by any screw fastener, pipe, rod or wire. All
other connéctions are considered transverse joints. including but not|
Himited tcx spin-ins, taps and other branch connections, access door
Eames gnd jambs, duct connections to eguxgment

H

i
F

Section 35. ; Effectlve July 1, 2002, Section 1414.2 of the Energy Code is amended as
follows: /

1414.2 Insulg{tion: Ducts and plenuins that are constructed and function as part of the
building envgélepe, by separating interior space from exterior space, shall meet all applicable
requirementé of Chapter 13. These requirements include insulation installation, moisture

control air ieakage and bmldmg envelope msulatmn Ievels ((Hﬂheated-eqk&pmeﬁ%feems
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rinimum-of R - Chapier-13;)
Outs1de air ducts serving mdlvzdual supply air units vv1th less than 2 800 cfm of total suﬁpiy
air capacity shall be insulated to 2 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 r};a‘xs within
conditioned space shall comply with Table 14-5 requirements. 7
Other ducts and plenums shall be thermally insulated per Tahle 14-5.

EXCEPTIONS: 1. Within the HVAC equipment. j,/
2. Exhaust air ducts not subject to condensation. 7/
3. Exposed ductwork within a zone that serves that zone. e

/

Section 36.  Effective July 1, 2002, Section 141 ?f’éf the Energy Code is amended as
follows: d

i
r

1416 Mechanical Systems Commissioning and éCompIetion Requirements

P
Y

1416.1 General. Commissioning is a systernatic process of verification and documentation
that ensures that the selected building systéms have been designed, installed, and function

properly, efficiently, and can be maintaihed in accordance with the contract documents in
order to satisfy the building owner’s design intent and operational requirements. Drawing
notes shall require commissioning 2nd completion requirements in accordance with this

section. Drawing notes mav refar 1o specifications for further requirements.

1416.1.1 Simple Mechamcaf Svstems For simple mechanical systems. as defined in
Section 1421, and for warehouses and semi-heated spaces, commissioning shall include. as a
mintmum: 4

A Commissioniﬁg Plan,

System Testig and Balancing,

Controls Fusictional Performance Testing

A Prelimirlary Commissioning Report, \

Post Construction Documentation in the form of O&M and Record Drawing Review,
and /

f. A Finsl Commissioning Report.

o o | P

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

a. A Commissioning Plan,
b. System Testing and Balancing.
¢. / Equipment Functional Performance Testing,
d.f Controls Functional Performance Testing
e A Preliminary Commissioning Report.
f. _Post Construction Documentation (all), and

g. A Final Commissioning Report.
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1416.2 Commissioning Regquirements

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

7
7
e
7

1416.2.2 Commissioning Plan. The Plan shaﬂ require tests mandated by thjsfgection be
performed and the results recorded. The Plan shall require preparation of prehmmarv and
final reports of test procedures and results as described herein. Ata mmlmum the Plan shall

identify the following for each test:

A detailed explanation of the original design intent. ' /
Equipment and systems to be tested, including the extent gt tests,
Functions to be tested (for example calibration. economizer control, etc.).
Conditions under which the test shall be performed (. f@? example winter and summer
design conditions. full outside air, etc.), and /

e. Measurable criteria for acceptable performance. i
4
1416.2.3 Systems Balancing /

7
¢

o ot e

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

for further systems balancing requlrements
/

1416.2.3.2 Air Systems Balan ""flg. Air systems shall be balanced in a manner to first

minimize throttling losses theny for fans with system power of greater than 1 hp, fan speed
shall be adjusted to meet desjzén flow conditions. .

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

EXCEP’I‘IONS

i. PumgQ with pump motors of 10 hp or less.
2. When throttling results in no sreater than 5% of the nameplate horsepower draw above that

regy fired if the impeller was trimmed.

1416.2.4 F;f;zctional Performance Testing

i
4

1416.2.4.1; General. Drawing notes shall require commissioning in accordance with this
section. Drawing notes may refer to specifications for further commissioning requirements.
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1416.2.4.2 Equipment/Systems Testing. Functional Performance Testing shall
demonstrate the correct installation and operation of each component, system, and systemy’
to-system intertie relationship in accordance with approved plans and specifications. This '
demonstration is to prove the operation, function, and maintenance serviceability for &ach of
the Commissioned systems. Testing shall include all modes of operation, including’

a. All modes as described in the Sequence of Operation, V4
b. Redundant or automatic back-up mode, e
c.__Performance of alarms. and /

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

/
1416.2.4.3 Controls Testing: HVAC control systems shall be testéd to ensure that control
devices, components. equipment and systems are calibrated, adjubted and operate in
accordance with approved plans and specifications. Sequencef of operation shall be
functionally tested to ensure they operate in accordance withapproved plans and

specifications.

1416.2.5 Post Construction Commissioning /

i

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

Y,
1416.2.5.2 Operation and Maintena«hfce (O & M) Materials: The O&M Materials shall
be in accordance with industry accepted standards and shall include, at a minimum, the
following: f

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

" b.__Operation and maintenance manuals for each piece of equipment requiring
maintenance, excem} equipment not furnished as part of the project. Required routine
maintenance actio shall be clearly identified.

c. Names and addresses of at least one service agency.
d. HVAC conﬁol@svstem maintenance and calibration information, including wiring
diagrams, schefmatics. and control sequence descriptions. Desired or field

determined s¢t points shall be permanently recorded on control drawings at control

devices, or, for digital control systems, in programming comments.
e. A comnletg written narrative of how each system and piece of equipment is intended
to operate, /including:
i, A detailed explanation of the original design intent.
ii. The basis of design (how the design was selected to meet the design intent).
iii. A déetailed explanation of how new equipment is to interface with existing
equipment or systems (where applicable).
iv. Suggested control set points.
NOTE: Sequence of Operation is not acceptable as a narrative for this requirement.
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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 terminal air and water design flow rates of the
actual installation. // \
e
1416.2.5.4 Systems Operational Training: The training of the appropriate mai enance
staff for each equipment type and or system shall include, as a minimum, the following:

a. System/Equipment overview (what it is, what it does and which othe’f/svstems and or
equipment does it interface with).

b. Review of the available O&M materials. ' /

c. Review of the Record Drawings on the subiect system/equinthent.

d. Hands-on demonstration of all normal maintenance procedfires, normal operating

modes, and all emergency shutdown and start-up urocgdures.

/

e

1416.2.6 Commissioning Reports /

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

section. Drawing notes may refer to specifications fo{ further commissioning requirements.
7

j
1416.2.6.2 Preliminary Commissioning Re o,,rf: A preliminary report of commissioning
test procedures and results shall be compiete(i%}d provided to the Owner. The Preliminary
Commissioning Report shall identify: V4

a. Deficiencies found during testing »féquired by this section which have not been
corrected at the time of report préparation and the anticipated date of correction.

b._Deferred tests which cannot bé performed at the time of report preparation due to
climatic conditions. j’

c. Climatic conditions requiréd for performance of the deferred tests, and the
anticipated date of eachdeferred test.

7
1416.2.6.3 Final Commissioning Report: A complete report of test procedures and results

shall be prepared and filed'with the Owner. The Final Commissioning Report shall identify:

K4
a. Results of all Fgﬁctional Performance Tests.
b. Disposition of all deficiencies found during testing, including details of corrective
measures used or proposed.
c. _All Functiopal Performance Test procedures used during the commissioning process
including _ﬁleasurab}e criteria for test acceptance, provided herein for repeatability.

EXCEPTION: Deferred tests which cannot be performed at the time of report preparation due to
climatic gionditions.

1416.3 Accep"{ tance Requirements

v

j . - - . . . - »
1416.3.1 General. Drawing notes shall require commissioning in accordance with this
section. Erawing notes may refer to specifications for further commissioning requirements.

1416.3.2;’: Acceptance: Buildings or portions thereof. required by this Code to comply with
this sect_ion, shall not be issued a final certificate of occupancy until such time that the
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building official determines that the preliminary commissioning report required by Section

1416.2.6.2 has been completed. /
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Section 37.  Effective July 1, 2002, Section 1421 of the Energy Code is gfﬁended as
follows:

&
7

1421 System Type: To qualify as a simple system, 'systems shall be or;e’fof the following:

a. Air cooled, constant volume packaged equipment, which prgﬁde heating, cooling
or both, and require only external connection to duct work /and energy services with
cooling capacity of 135.000 Btw/h or less.

b. Air cooled, constant volume split systems, which prov;de heating, cooling or both,
with cooling capacity of 84,000 Btu/h or less.

c. Heating only systems which have a capacity of lesg'than 5,000 cfm or which have a
minimum outside air supply of less than 70% of the total air circulation.

All other systems shall comply with Sections 1430 /tﬁrough 1439,

Section 38.  Effective July 1, 2002, the En,ergy Code is amended by adding a new
Section 1421.1 to read as follows:

r"‘

s
1421.1 System Sizing Limits: Installed space heating equipment output shall not exceed
16 Btu/h per square foot of gross conditigned floor area and installed space cooling
equipment output shall not exceed 25 B‘E:u/h per square foot of gross conditioned floor area.

EXCEPTIONS:

1. For equipment which prov1dé’s 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.

4

Section 39. Effecti\}gJuly 1, 2002, Section 1423 of the Energy Code is amended as
follows: /
7

1423 Economizers: Economxzers meeting the requirements of Section 1413 shall be
installed on single package unitary fan-cooling units having ((a-supply-eapaecity-ofgreater
ﬁ&a&%g%-eaﬁﬁ—ef—))é total cooling capacity greater than ((54;666))20.000 Btw/h including
those serving computer server rooms, electronic equipment, radio equipment, telephone
switchgear. /

v The total capac1ty of all units without economizers (i.e. these units with a total
cooling capacm/ of 20,000 Btu/h and less) shall not exceed 240,000 Btu/h per building, or
10% of its air econonnzer capaczty, 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 oﬁﬁfz}ng
systems shall be determined in accordance with one of the procedures described ir}’Chapter
29 of Standard RS-27 listed in Chapter 7 or an equivalent computation procedur,e For
interior temperatures, 70°F shall be used for heating and 75°F for cooling, excépt where
different values are specified in the Washington Administrative Code (WA(}'f 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 loagd'as calculated above,
except that cooling towers shall comply with the sizing requlremeznts in Section 1411.1. No

additional safety factor is allowed.

For buildings with a total equipment cooling capacity, £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 log calculations shall be submitted.

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

2. Stand-by equipment may be installed if ¢ ntrols and devices are provided which aliow redundant
equipment to operate automatically onl§ when the primary equipment is not operating.

3. Maultiple units of the same equipmeni/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 otherwjée 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 5,800 cfm or greater and which have a minimum outside air supply

of 70% or greater of the,{otal air circulation, and
b. have a heat recovery system complying with Section 1436 without using any of the
exceptions.

Section 41. Effectivqufuly 1, 2002, Section 1432.2 of the Energy Code is amended as
follows: J

/
1432.2 Systems Temf}é;‘ature Reset Controls

1432.2.1 Air Systen;r‘é 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 c}ésign supply-air-to-room-air temperature difference.

K
EXCEP;TION: Where specified humidity levels are required to satisfy process needs,
such as cgmputer roOmSs OF museumns.

1432.2.2 Hydromc Systems: Systems with a design capacity of ((666;866))300.000 Btwh

or greater supplymg heated or mechanically refrigerated water ((te-comfort-conditioning
sys%ems—))shaﬂ include controls which automatically reset supply water temperatures b
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temperature. Temperature shall be reset by at least 25% of the design supply-to-return

representative building loads (including return water temperature) or by outside air ~
Wyer/
temperature differences.

/

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

2. Steam boilers.
3. Systems that provide heating with 100°F or lower supply temperature {e.o.

pump loops).

To limit the heat loss from the heat rejection device (cooling towef). for hvdronic
heat pumps connected to a common heat pump water loop with central devices for heat
rejection (e.g.. cooling tower), y{/

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

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

¢. If an open-circuit tower is used in conjunction with/ﬁ separate heat exchanger to
isolate the tower from the heat pump loop. then héat loss shall be controlled by
shutting down the circulation pump on the Coo}iﬁg tower loop.

£
7

For hydronic heat pumps connected to a cog‘fmon heat pump water loop with central
devices for heat rejection (e.g.. cooling tower) and having a total pump system power
exceeding 10 hp, each hydronic heat pump shall have

a. atwo-position two-way {(but not threngfwav) valve, or

b. avariable head pressure two-way (Water regulating) control valve or pump.
For the purposes of this section. pump svsém power is the sum of the nominal power
demand (i.e. nameplate horsepower at ndminal motor efficiency) of motors of all pumps that
are required to operate at design concyiﬂ’ ions to supply fluid from the heating or cooling
source to all heat transfer devices ( ¢/g.. coils, heat exchanger) and return it to the source.
This converts the system into a variable flow system and. as such, the primary circulation

pumps shall comply with the variable flow requirements in Section 1438.
7

/

7
Section 42. Effectivg"]uly 1, 2002, Section 1435 of the Energy Code is amended as
follows: /.f

1435 Simultaneous Heating and Cooling: Systems which provide heating and cooling
simultaneously to a zgne 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 preve/fflt:

a.  Reheating for temperature control.

b.  Recooling for temperature control.

c.  Mixing ¢r simultaneous supply of air that has been previously mechanically heated
and air fhat has been previously cooled, either by economizer systems or by
mechanical refrigeration.

d. Other;éimultaneous 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 mixed is no
greater than the larger of the following:
a.. The volume of air required to meet the minimum required to meet the ventilation

requirements of the ((Washingten-State-Ventilation-andIndoorAdr-Quality Code)) Seattle Mechamcal"Code

for the zone.

b. 0.4 cfm/ft’ of the zone conditioned floor area, provided that the temperatupé of the primary
system air is, by design or through reset controls, 0~12°F below the design space heatm0 dmperature when
outside air temperatures are below 60°F for reheat systems and cold deck of mixing systems and 0-12°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 exceptlon provided the
average of all zones served by the system that have both heating and cooling apility comply.

c. 300 cfin. This exception is for zones whose peak flow rat fotals no more than 10% of the
total fan system flow rate.

d. Any higher rate that can be demonstrated, to the satisfdction of the building official, to
reduce overall system annual energy usage by offsetting reheat/recog¥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, ¢rdss-contamination requirements, or code
required minimum circulation rates are such thajariable air volume systems are impractical.
3. Zones where at least 75% of the energy f(?;;}iéatmg or for providing warm air in mixing systems

is provided from a site-recovered (including/condenser heat) or site-solar energy source.
4. Zones where specific humidity levels are fequired to satisfy process needs, such as computer

rooms, museums, surgical suites, and bildings with refrigerating systems, such as supermarkets,
refrigerated warehouses, and ice arends.

/

Section 43.  Effective July 1, 2/002, Section 1436 of the Energy Code is amended as
follows:

1436 Heat Recovery 4

N
1436.1 Fan Systems: Fen systems which have both a capacity of 5,000 cfm or greater and
which have a mlmmum/outmde air supply of 70% or greater of the total air circulation shall
have a heat recovernyystem with at least 50% recovery effectiveness. Fifty percent heat
recovery effectwe;zess shall mean an increase in the outside air supply temperature at design
heating condition$ of one half the difference between the outdoor design air temperature and
65°F. Prov1s;9n 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 ?fe-recovered or site-solar source.

EXCEPTIONS:
1. Laboratory systems equipped with both variable air volume supply and variable air volume or
g two-speed exhaust fume hoods, provided that an instruction label is placed on the face of the
hood that matches Exhibit 14-1.
/ Exhibit 14-1
] INSTRUCTIONS TO OPERATOR
To be in compliance with the Seattle Energy Code, this fume hood is designed to
operate as variable air volume (VAV) by adjusting the sash or controller,
Maintain sash in the minimum position during use and

T,

2. Systems serving spaces heated to less than 60°F.
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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 fumes making the instaliation of
heat recovery equipment impractical.

5. Type I commercial kitchen hoods.

/"~

Section 44.  Effective July 1, 2002, the Energy Code is amended by agidmg anew

Section 1436.2 to read as follows: /
7

Z

/
1436.2 Condensate Systems: On-site steam heating systems shaﬂ}a‘{/e condensate
recovery.

7
7

/
Section 45,  Effective July 1, 2002, the Energy Code is dmended by adding a new
Section 1436.3 to read as follows: /’/

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

The required heat recovery system shall ha ¢ 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 V\;,a’ter draw to 85°F.

EXCEPTIONS: /
1. Facilities that employ condensef 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% o§ their service water heating from site solar or site recovered energy

or from other sources. /

/
/

Section 46.  Effective Ju{,ff 1, 2002, Section 1437 of the Energy Code is amended as
follows: /
7

1437 Electric Motor Efficj%ncy: Design A & B squirrel-cage, T-frame induction
permanently wired polyphase motors of 1 hp or more having synchronous speeds of 3,600,
1,800 and 1,200 rpm shallihave 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 m 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
requuemengs of Section 1411 and Tables 14-1A through 14-1G provided that the motor input is
included w}’len determining the equipment efficiency.

3. Motors thdt are an integral part of specialized process equiprent,

4. Where thé motor is integral to a listed piece of equipment for which no complying motor has
been appmved

’ 38
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Fan motors less than 1 hp in series terminal units shall
a. be electronically-commutated motors, or
b. _have a minimum motor efficiency of 65% when rated in accordance with NEMA ~~
Standard MG-1 at full load rating conditions. y//

ra

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 pupdps greater than 10
horsepower, where the application involves variable flow, and water-Source heat pump loops
subiect to the requirements of Section 1432.2.2, there shall be ) /
a. variable speed drives or /S
b. other controls and devices that will result in fan and pup motor demand of no more
than 30% of design wattage at 50% of design air volime for fans when static
pressure set point equals 1/3 the total design static/pressure, and 50% of design water

flow for pumps. based on manufacturer's certified test data.
7

: At the time this Code was adopted, very few
echnologies could be shown to méet the criteria in option b.

a rariable-blade-piteh-and-variable-fad-geometry—T)) Variable inlet vanes, throttling
valves (dampers), scroll dampers or bypass circuits shall not be allowed.

Static pressure sensors used to(,ffbntrol variable air volume fans shall be placed in a
position such that the controller set péint is no greater than 1/3 the total design fan static
pressure. , 7 :

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

7

-:f
Section 48. Effaé’ftive 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 eqpiipped with a pony motor of a rated hp no greater than 1/3 of the hp of the
primary motor ¢r with a two-speed motor. The cooling tower control shall provide two-
stage operatiori_r 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 witer return setpoint.

EX@EPTION: Cooling towers with variabie frequency drive.
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Section 49.  Effective July 1, 2002, Section 1440 of the Energy Code is amended as
follows:

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

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

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

b. not covered by federal residential clothes washer efficiency standa"rds and

c. havinga capacxtv of 20 1bs. or less.

/\\

/‘

e

Vs
Section 50.  Effective July 1, 2002, Section 1452 of the E/ﬁérgy Code is amended as
follows: /’

i
A

1452 Pool Water Heaters: Pool water heaters using elegt/rzc resistance heating as the
primary source of heat are prohibited for pools over 2,600 gallons. Heat pump pool heaters
shall have a minimum COP of 4.0 determined in ace6rdance with ASHRAE Standard 146,
Method of Testing for Rating Pool Heaters. Othc/t/pool heating equipment shall comply

with the applicable efficiencies in Tables 14—193/through ((H446))14-1M.

Section 51.  Effective July 1, 20012/’1“ able 14-1C is amended as follows:

/ Table 14-1C
Water Chilling Pac}ﬂﬁges, Minimum Efficiency Requirements

/

Equipment Type ‘ /‘f‘jize Category Sui?-Categor'y‘ or Minimum Test Procedure
K Rating Condition Efficiency
Air Cooled, With Condenser, |  All Capacities 2.80.COP ARI 550/590
Electricaily Operated 7 3.05IPLV
Air Cooled, 7 All Capacities 3.10COP
Without Condenser, 7 345 PLV
Electrically Operateﬁ
Water Cooled. Electricaliy Operated < 4§ tons 4.20 COP ARI 550/590
S ' 5.05 IPLV
// > 40 tons and 4.45 COP
7 <150 Tons 525 IPLV
/ 2150 Tops and 555 COP*
7 <300 Tons 590 IPLV
/ 2300 Tons 6.10 COP"
/ 6.40 IPLV
Rotary-Serew-and-Scroll}
;{ i3 0-Tonsand 4-90-COp
4 <360-Fons 5-660-RLV

40




W~ WM

John Hegan
2002 Seattle Energy Code V 2.doc

5/03/02
V #2
=300 Fens S-50-C0P
SN
Water-Cooled-Eleetrically Operated: <350-Fens 506-€0R ARLE-550/59¢
Centritugat SN
2150 Tons-and 555cop A
Air Cooled Absorption All Capacities 0.60 COP P
Single Effect /
Water Cooled Absorption All Capacities 0716 COP A
L Single Effect /‘“M
Absorption Double Effect, A¥ Capacitics 1.00 CQF ARE 560
Indirect-Fired 1.05 E’LV
Absorption Double Effect, All Capacities 1,60 COP
Direct-Fired A00 LY
* Reserved. A
® 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 reguirements do not apply fo other than centrifugal equipment. //

/

'

Section 52.  Effective July 1, 2002, the Eﬂérgy Code is amended by adding a new
Table 14-1H to read as follows: /

&

Tablg,..ff;t-lH Reserved

#
£

rd

/
Section 53.  Effective July /}’: 2002, the Energy Code is amended by adding a new
Table 14-11 to read as follows:

#
K4
&
rd

f Table 14-11 Reserved

V4

e
Section 34. Eﬁfective July 1, 2002, the Energy Code is amended by adding a new
Table 14-17J to read as follows:
J/
/ Table 14-1J Reserved
¥,
/s’

Sectign 55.  Effective July 1, 2002, the Energy Code is amended by adding a new
Table 14-1K to read as follows:

F
K

/ Table 14-1K
f/ IPLV/NPLYV for Water Cooled Chillers < 150 Tons
¥
H ‘Water Cooled Chillers < 150 Tons

, IPLV,q =525

Condenser Flow Rate

2 gpmv/ton® | 2.5 gpm/ton | 3 gpmy/ton 4 gpmy/ton 5 gpmy/ton 6 gpm/ton
gp 4
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Leaving Entering LIFT®
- Chilled Water | Condenser °P
Temperature Water Required IPLV/NPLV T
(°F) Temperature
)
46 75 29 5.84 6.10 6.30 6.61 6.84 //’ 700
45 75 30 5.75 6.60 6.19 6.47 6.68 6.83
44 75 31 5.67 591 6.08 6.34 +6.53 6.67
43 75 32 559 5.82 599 623 7 639 6.52
42 75 33 551 5.74 5.90 6.12 1 627 6.39
41 75 34 543 5.66 5.81 6.92” 6.16 6.26
46 80 34 543 5.66 5.81 6.02 6.16 626
48 75 35 535 5.58 573 593 6.06 6.15
45 80 35 5.35 5.58 5.73 /»"’ 593 6.06 6.15
44 80 36 5.26 5.50 5.6;::-“‘ 5.84 5.96 6.06
43 80 37 5.16 i 5.42 357 576 5.87 5.96
42 80 38 5.06 5.33 i 5.49 5.67 5.79 5.87
41 30 39 495 524 54l 5.60 5.7% 5.78
46 85 39 495 5.24 v : 541 5.60 571 5.78
40 80 40 4.83 5.%_,4” 532 5.52 5.63 5.70
45 85 40 4.83 B4 532 5.52 5.63 5.70
44 85 41 4.69 S 5.04 5.25° 543 5.55 5.62
43 85 42 455 & 493 5.13 535 547 5.54
42 85 43 438 ;/ 4.80 5.03 5.26 538 5.46
41 85 44 4.2¥ 4.67 4.91 5.17 5.30 538
40 85 45 01 452 479 5.06 5.20 529
{Condenser DT® f 14.04 11.23 9.36 7.02 5.62 4.68
° LIFT = Entering Condenser Water Temperature — Leaving Chilled Water Temperature
® Condenser DT = Leaving Condenser Water :Iw"emperature {F) ~ Entering Condenser Water Temperature (F)
¢ All values shown are NPLV except at congitions of 3 gpmy/ton and 41 F LIFT which is IPLV.
Kug = 6.1507 - 0.30244(X) + 0.006269;(502 - 0.000045595(X)°
where X = Condenser DT+ LIFT ~ #
COP,y=Kaug; * COPy i
¢ Retrofit applications only. i

4
¥
5

f.f
/

&

Section 56. ';";Effect'ive July 1, 2002, the Energy Code is amended by adding a new
Table 14-1L to zead as follows:

/ Table 14-1L
7 IPLV/NPLYV for Water Cooled Chillers
7 > 150 Tons, < 300 Tons
r;f;/‘
f Water Cooled Chillers > 150 Tons, <3060 Tons
/ IPLV‘S_@ = 5.90
H Condenser Flow Rate
/’ ' 2 gpm/ton® | 2.5 gpmfton 3 3 gpm/ton 4 gpm/ton 5 gpm/ton 6 gpm/ton
IfZeaving Entering LIFT?
Chilled Water | Condenser °F)
l:'émperature Water Regquired IPLV/NPLV
H (°F) Temperature
)]
] 46 75 29 6.58 6.87 7.11 746 7.71
45 75 30 6.49 6.76 6.98 7.30 7.53
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44 75 3t 6.40 ©6.66 6.86 7.15 7.36 752
43 75 32 6.31 6.56 6.75 7.02 7.21 7.35
42 75 33 622 6.47 6.65 6.90 7.07 720
43 75 34 6.13 6.38 L 6.55 6.79 6.95 74
46 80 34 6.13 6.38 6.55 6.79 6.95 7.06
40 75 35 6.03 6.29 6.46 6.58 6.83 6.94
45 80 35 6.03 6.29 6.46 6.68 6};33r 6.94
44 80 36 593 620 6.37 6.58 672 6.82
43 - 80 37 582 6.11 1 6.28 6.49 w/ 6.62 6.72
42 80 38 571 6.01 6.19 6.40 / 6.53 6.62
41 80 39 5.58 591 6.10 6/3& 6.44 6.52
46 85 39 5.58 591 6.10 631 6.44 6.52
40 80 40 544 580 6.00 S 622 6.35 6.43
45 85 40 544 5.80 6.00 6.22 6.35 6.43
44 85 41 5.29 5.68 5.905" * 6.13 6.26 6.34
43 85 42 5.13 5.55 ;ﬂQ 6.03 6.16 6.25
42 85 . 43 494 541 / 5.67 5.93 6.07 6.16
41 85 44 4.74 5.26 ¥oo554 5.82 597 6.07
40 85 435 4.52 509 # ) 5.40 5.71 5.87 597

Condenser DT’ 14.04 i1 g:o’ 9.36 7.02 5.62 4.68

* LIFT = Entering Condenser Water Temperature ~ Leaving Chilled Water Temperature
® Condenser DT = Leaving Condenser Water Temperature (F) — Entﬁrmg Condenser Water Temperature (F)
© All vatues shown are NPLV except at conditions of 3 gpm/ton agrd 41 F LIFT which is IPLV.

Koy = 6.1507 - 0.30244(X) + 0.0062692(X)* - 0 00(}045595()453

where X = Condenser DT + LIFT

COP,g=Kuy * COPq ,&’

4 Retrofit applications only. yd

Section 57.  Effective Julyz"l 2002, the Energy Code is amended by adding a new
Table 14-1M to read as foilow/s/

/ Table 14-1M »
IPLY’//NPLV for Water Cooled Chillers > 300 Tons
/
3/' Water Cooled Chillers > 300 Tons
7o IPL Vo = 6.40
/ Condenser Flow Rate
r, 2 gpm/ton® | 2.5 gpmfton | 3 gpmi/ton 4 gpm/ton 5 gpm/ton 6 gpm/ton
Leaving Eptering LIFT*
Chilled Water (}ondenser (°F)
Temperature Water Required IPLV/NPLV
v3) /Temperatute
(P
46 f 75 29 7.15 747 7.72 8.10 8.37 858
45 ’,f 75 30 7.05 7.35 7.58 7.93 8.18 8736
4 7 75 31 6.95 723 745 7.77 8.00 8.16
4§«’ 75 32 6.85 7.13 7.33 7.63 7.83 7.98
42 75 33 6.75 7.03 7.22 749 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
FE 1 75 35 6.55 6.83 7.01 726 742 7.54
i 45 80 33 6.55 6.83 7.0% 726 742 7.54
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44 80 36 644 6.73 6.92 7.15 730 741
43 80 37 6.32 6.63 6.82 7.08 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 6.85 699 7.08
46 85 39 6.06 642 6.62 6.85 6.99 7.08
40 80 40 5.9% 630 6.52 6.76 ) 6.89 698
45 ‘ 85 40 591 630 6.52 6.76 6.89 698
44 85 ] 41 5.75 6.17 6.40° 6.66 6.79 6.89 //
43 85 42 5.57 6.03 628 6.55 6.70 6/’;‘4
42 85 43 537 5.88 6.16 6.44 6.59 A 6.69
41 85 44 5.15 5.7% 6.01 ‘ 6.33 6.49 / 6.59
40 85 45 491 553 5.86 620 6.%}/ 648

Condenser DT° 14.04 11.23 936 7.02 //f.ﬁz 468

* LIFT = Entering Condenser Water Temperature - Leaving Chilted Water Temperature e

" Condenser DT = Leaving Condenser Water Temperature (F) - Entering Condenser Water Temperature (E
° All values shown are NPLV except at conditions of 3 gpm/ton and 41 F LIFT which is IPLV.
Kag = 6.1507 - 0:30244(X) + 0.0062692(X)” - 0.000045595(X)°
where X = Condenser DT + LIFT
COPadj= Kadj * COPsm

4 Retrofit applications only.

Section 58.  Effective July 1, 2002, the title of €hapter 15 of the Energy Code is
amended as follows:

y
CHAPTER 15 LIGHTING;((—AN-%J) MOTORS, AND TRANSFORMERS
S

Section 59.  Effective July 1, %962, Section 1501 of the Energy Code is amended as

follows: 7
rd

1501 Scope: Interior and exte;;,iér lighting,((-and)) electric motors, and transformers shall
comply with the requiremer}tfé/ of this chapter. '

s
Ij‘

Section 60. Bft:eétive July 1, 2002, Section 1510 of the Energy Code is amended as
follows: /

/7
Section 1510 Géneral Requirements: Lighting and motors shall comply with Sections
1511 through }élS. Lighting systems shall comply with one of the following paths:
a. Prescriptive Lighting Option:
Interior Section 1521, or
Eﬁerior Section 1522.
b. Lighting Power Allowance Option:
/Interior Section 1531, 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 cannot be traded.
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Transformers shall comply with Section 1540.

Figuare 15A
Lighting,((-and)) Motor, and Transformer Compliance Options

: Prescriptive | Lighting Power Systeins
Section o <
Number Subject Lighting Allowance A’,na[yms

Option Option ~Option

1510 {General Requirements X X S X
1511 Electric Motors X X “ X
1512 xempt Lighting X X 7 X
1513 ighting Controls X X X
1520 rescriptive Lighting Option X J/
1521 [Prescriptive Interior Lighting Requirements X rd
1522 - JPrescriptive Exterior Lighting Requirements | Sec. 1532 7
1530 lghtmg Power Allowance Option s X
1531 nterior Lighting Power Allowance / X
1532 xterior Lighting Power Allowance 7 X
1540 { ‘ransformers X I X X

Systems Analysis e X

,,»"/f

Section 61.  Effective July 1, 2002, Sect';g’ﬁf 1512 of the Energy Code is amended as
follows:

#
r
A

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

s

Section 62. Effective Jubfgﬁ 2002, Section 1512.1 of the Energy Code is amended as
follows: 7

1512.1 Exempt Spaces: The following rooms, spaces and areas, are exerpt from the

((lighting-power)) requ;péments in Sections 1520 through 1522 and 1530 through 1532 but
shall comply with all g;;’ther requirements of this chapter.

1. ((%MMQ&%MM&Q&HWH&G@))ReSBrVGd

2. Highrisk ecurlty areas or any area identified by building officials as requiring
additional lighting.

Spacey designed for primary use by the visually impaired((s)) or hard of hearing (lip-
readifig)((-or-by-senior-citizens)).

(Bdod preparation-areas:))Reserved.

O)z{tdoor manufacturing, greenhouses and processmg areas.

Elecmcal/mechamcal equipment rooms.

/Outdoor athietlc facﬂmes

bt

£ : was:) JReserved.

The sanctuary portion of a house of WOI‘Ship, 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.

e 9o N e v
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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 b;at
shall comply with all other requirements of this chapter. All other lighting in areas that e
not exempted by Section 1512.2, where exempt tasks and equipment are used, shall ;c)mply

with all of the requirements of this chapter. e
1. Special lighting needs for research.
2.

(4]

@

Emergency lighting that is automatlcaliy OFF durlng normal bulIdmg operatlon

. Lighting integral to signs((;-a#

Vs

and-pathways)).

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

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

Lighting for theatrical productions, television broadcastmg (including sports

facilities), ((audie-visual-presentations-))and- 4pecial effects lighting for stage areas

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

exempt unless it is in addition to general’area lighting, is located in a separate fixture, -

and is controlled by an independent céntrol device.

Lighting in galleries, museums and in main building entry lobbles for ((aft—))exhlbits
inspection, and restoration(( Y

show-ease-lighting)). However! such lighting shall not be exempt unless itigin
addition to general area lighting, is located in a separate fixture, and is controlled by
an independent control device.

Exterior lighting for pubhc monuments.

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

10.

lighting inteoral to médical equipment. However, such lichting shall not be exempt
unless it is in addition to general area lighting, designed specifically for medical
lighting. and is controiled by an independent control device.

11

Lighting mteg7a§ to or specifically for food warming and food preparation
equipment. ngever such lighting shall not be exempt unless it is in addition to

general area }mhtmg_ is located in a separate fixture. and is controlled by an

independent control device.

Audio-visual and video-conferencing lighting with multi-level or dimming controls

in rooms Avith permanently installed audio-visual equipment or video-conferencing
equipment.

i
!

Section 64 Effective July 1, 2002, Section 1513.1 of the Energy Code is amended as
follows: /

1513.1 Lq,)':cal 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 o ~
using the space. /

EXCEPTIONS: The following lighting controls may be centralized in remote locations:v_y

1. Lighting controls for spaces which must be used as a whole. e/

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

3. Controls requiring trained operators. /

4. Controls for safety hazards and security. e

7

/

Section 65.  Effective July 1, 2002, Section 1513.3 of the Enyéf/ Code is amended as
follows: '

/

glazing, shall be provided thh ((in
agtematie))controls, which
a.__control the lights independent of general areg’ 1ght1nng
b. automatically reduce lighting power in res donse to available daylight by either
i. a combination of multi-level smtchm’g and daylight-sensing automatic controls,
which are capable of reducing the Hght level automatically and turning the lights
off (where single lamp luminaire§ are installed, automatically switching 50% of
the luminaires off is an acceptable means of reducing the light level), or

1i. a combination of dlmmmg_lxﬂlasts and daylight-sensing automatic controls,

which are capable of dimmnfing the lights continuously.

Contiguous daylight zones gdjacent to vertical glazing are allowed to be controlled
by a single controlling device proyided that they do not include zones facing more than two
adjacent cardinal orientations (1,€. north, east, south, west). Daylight zones under overhead
glazing more than 15 feet frond the perimeter shall be controlled separately from daylight

zones adjacent to vertical gl

EXCEPTIONS:

1. Daylight spaces .énclosed by walls or ceiling height partitions and containing 2 or fewer hghtmg
fixtures are no&éequlred to have a separate switch for general area lighting.

2. HID lamps w{th augtomatic controls that are capable of reducing the light level by at least 50% in
lieu of conté’ uous dimming controls in 1513.3b.
3. HID lamps 150 watts or less are exempt from the dimming requirements in 1513.3b.
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H = Floor to
ceiling height

Daylight area
beneath conventional
skylight

e of
ht above

area

Daylighted

area includes

floor of atrium

1 and the top

N ] o floor nextto
. the atrium

Daylighted
Area

) Daylighte
area

" Exhibit 1513.3a
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Day}igfﬁedSh
area cut short - .
by full height Daylighted Area

partition

™. Daylighted
ea exiends
2 ft (610 mm) or to

" nearest wall

2\

Exhib'{if/;513.3b

Vi .
Section 66. Effective July 1,/2/902, Section 1513.5 of the Energy Code is amended as
follows: /

1513.5 Automatic Shut-off Céntrols, Exterior: Exterior lighting, including signs, ((net

abdatuVelaVe ' A alWa O - e - - - -

ot Va¥a )
¥ o > 7 1) 5 PIIURU O

shall be capable of being a 6maticallv switched off during daylight hours and non-use
nighttime hours by either4 combination of timer and photocell_or a timer with astronomic
control. Automatic timgv’éwitches shall also have program back-up capabilities, which
prevent the loss of pyérm and time settings for at least 10 hours, if power is interrupted.
7

Section 67. //'; Effective July 1, 2002, Section 1513.6 of the Energy Code is amended as

follows: / :
7

1513.6 Autzif:latic Shut-Off Controls, Interior: ((Offiee-b))Buildings greater than 5,000
ft* and all s¢ ool 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

i enclosed by walls or ceiling-height partitions. and all meeting and conference rooms, and
all school classrooms, shall be equipped with occupancy sensors that comply with Section

1513.6.1. _For other spaces, ((A))automatic controls may be an occupancy sensor, time

G
Cros o, wae w vespe cl Ch ¥, waw
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switch or other device capable of automatically shutting off lighting that complies with
Section 1513.6.1 or 1513.6.2.

EXCEPTIONS: o
1. Areas that must be continuously iHuminated (e.g. 24 hour convenience stores}, or yfaﬁfed iha

manner requiring manual operation of the lighting.

2. Emergency lighting systems.

3. Switching for industrial or manufacturing process facilities as may be required ;@f production.

4. Hospitals and laboratory spaces.

5. _Areas in which medical or dental tasks are performed are exempted from t}}g’ OCCUPancy Sensor
requirement. //

1513.6.1 Occupancy Sensors: Occupancy sensors shall be capablg’of automatically
turning off all the lights in an area, no more than 30 minutes afterhe area has been vacated.
Light fixtures controlled by occupancy sensors shall have a wal mounted, manual switch
capable of turning off lights when the space is occupied.

1513.6.2 Automatic Time Switches: Automatic time g¥vitches shall have a minimum 7
day clock and be capable of being set for 7 different @ 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. Automa fc time switches shall also have program
back-up capablhtles which prevent the loss of /p&)gram and time settings for at least 10
hours, if power is interrupted. /
Automatic time switches shall incorpo?{e an over-ride switching device which:
a. isreadily accessible;
b. is located so that a person using/the device can see the lights or the areas controlled
by the switch, or so that the 75&1 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
e. controls an area not e}(éeed1ng 5,000 ft* or 5% of the building footprint for footprints
over 100,000 f*, W}zfchever is greater.

Section 68. Effg‘étive July 1, 2002, Section 1521 of the Energy Code is amended as
follows: /

/

1521 Prescrlptlvé Interior Lxghtmg Reqmrements Spaces for which the Unit Lighting
Power AJlovvar;m:¢f in Table 15-1 is 0.80 W/ft* or greater may use unlimited numbers of
lighting fixtures'and lighting energy, provided that the installed lighting fixtures comply
with all four oi{ the following criteria:

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

b. ((ﬁeﬁ—Le&seé—ﬂaefeseea{-ﬁ-)&afes))lum1na1res have a reflector or louver assembly to
dirett the light (bare lamp strip or industrial fixtures do not comply with this
section);

c. fitted with type T-1, T-2, T-4, T-5, ((¥-6:))T-8 or compact fluorescent lamps from 5
to ((50))60 watts (but not T-10, or T-12 lamps); and

d. hard-wired fluorescent electronic dimming ballasts with photocell or programmable
dimming contro} for all lamps in all zones (non-dimming electronic ballasts and
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electronic ballasts that screw into medium base sockets do not comply with this
section).
Track lighting is not allowed under this path.
EXCEPTIONS:
1. Up to atotal of 5% of installed lighting fixtures ((reed-not-be-ballasted-and-))may use any type ?;;/
ballasted lamp and do not require dimming controls. e

2. Clear safety lenses are allowed in food prep and serving areas and patient care areas in othe /wzse
compliant fixtures.

3. Exit lights are not included in the count of fixtures provided that they do not exceed 5 Watts per
fixture and are light emitting diode (LED) type or T-1 fluorescent type only. (See the Uniform
Fire Code for face illumination footcandle requirements and other requirements.

4. LED lights other than ex1t lights addressed by exception 3. /

Metal halide lighti . 37

i luminaires or lamps which have a reflector or fouver assembly to digéct the Ii

i, fixtures are fitted with ceramic metal halide lamps not exceeding

iii. electronic ballasts.

Section 69.  Effective July 1, 2002, Section 1530 of the Energy Code is amended as

follows:

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

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

a. for line voltage track, (($8))70 w4tts per lineal foot of track or actual luminaire
wattage, whichever is greater. / -

b. for low voltage track (i.e. with remote transformer) (less than 30 volts), ((25-watts
per-lineal-foot-oftrack-or-) the VA rating of the transformer((>-whichever-is-greater)).

No credit towards compljance 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 calculationis. Other exit lights shall be included in the lighting power
allowance calculations. /

Section 70.  Effective July 1, 2002, Section 1532 of the Energy Code is amended as
follows: /

7/
1532 Exterior nghtmg Power Allowance: The exterior lighting power allowance shall be
((the—s&m—eﬁ%he‘e&}eb&a%eé—aﬂewaﬁees—))calculated separately for (1) covered parking, and

(2) outdoor parkmg outdoor areas and building exteriors.

The hghtmg in these two areas shall not be traded. The lighting allowance for
covered parking shall be 0.20 W/ft%, and the allowance for open parking and outdoor areas
shall be ((8:26-))0.15 W/ft>. For open parking and outdoor areas and roadways. luminaires
mounted above 15 feet shall meet IESNA requirements for Full Cutoff Luminaires. (Full
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Cutoff means a luminaire light distribution where zero candela intensity occurs at an angle

of 90 degrees above nadir, and all greater angles from nadir.)

The lighting allowance for building exteriors and externally-illuminated signs
(including billboards) shall be calculated either by multiplying the building fagade area that

is illuminated or sign area by ((8:25-))0.15 W/ft® or multiplying the building perimeter in

feet by 7.5 watts per lineal foot. Any building exterior lighting that exceeds 7.5 wafts D:://
lineal foot of total building perimeter is not allowed to be traded with other lighting areas.

EXCEPTIONS:

1.  Group U occupancy

Luminaires.

accessory to Group R-3 occupancy.

4. _For the gas station pump area under canopy only, 1.00 W/ft* may.e used. For automobile sales

area only, and for other exterior retail sales, including but not lithited to gardening supplies, 0.50
W/ft* may be used.

/

INFORMATIVE GUIDE TO SECTION 1532 NOTE THAT THIS GUIDE DOES

NOT SUPERCEDE THE REQU MENTS IN THE TEXT.
- CATEGORY LIGHTING POW TRADEOFF
ALLOWANC LIMITATIONS
PARKING AND
OUTDOOR AREAS
Covered Parking 0.20 Watts/squarg 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 illuginated

but see allowance below for use of facade
lighting credit

FACADE LIGHTING

/

Perimeter option

Vi

7.5/6&’ atts/lineal foot of
bilding perimeter
ba

s

Calculated separately,

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
surface area that is illuminated

Calculated separately,

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

i

K
7

Sectiogf 71.  Effective J uly 1, 2002, the Energy Code is amended by adding a new
Section 1340 to read as follows:

7
/

1540 Tfﬁnsformers: Internal building transformers that are single-phase and three-phase
dry-type and liquid-filled distribution transformers with a primary voltage of 34.5 kV and
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below and a secondary voltage of 600 Volts and below shall have a minimum efficiency that
complies with NEMA TP-1-1996. '

e

Section 72.  Effective July 1, 2002, Table 15-1 of the Energy Code is amended/as
follows:

Table 15-1 Unit Lighting Power Allowance (1LLPA) /

, Y
Use' LPAY (W)
Painting, welding, carpentry, machine shops / 2.30
£
Barber shops, beauty shops // 2.00
Hotel banquet/conference/exhibition hall>* / 2.00
7
Laboratories_(see also office and other appropriate catg}m{ies) ({(2:66))1.80
Aircraft repair hangars ‘ / 1.50
Cafeterias, fast food establishments / 1.50
Factories, workshops, handling areas / 1.50
Gas stations, auto repair shops® / 1.50
Institutions / 1.50
Libraries® /| 1.50
Nursing homes and hotel/motel gl}égt rooms 1.50
Retail”’, retail banking / 1.50
Wholesale stores {pallet raclyﬁlhelving) 1.50
7
Mall concourses / 1.40
7
School buildings (Grglp E occupancy only, school {((335)1.20
classrooms, day carg centers
Laundries a4 ((3:36))1.20
Medical office/ clinics 1.20
7
Office buildings, office/administrative areas in facilities of ((326))L.00
other use fypes (including but not limited to schools, hospitals,
institutigns, museums, banks, churches)®”!!
Policg/and fire stations® ((£:20))1.00
7
A_t/xla {atriums) 1.00
;(ssembly spaces’, auditoriums, gymnasiag, theaters 1.00
1 Group R-1 common areas 1.00
Process plants 1.00
Restaurants/bars” 1.00
Locker and/or shower facilities 0.80
/ Warehouses™’, storage areas 0.50
r
‘,/ Aircraft storage hangars 0.40
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Parking garages See Section
1532
7
Plans Submitted for Common Areas Only’ /
Main floor building lobbies’ (except mall concourses) 1.20 //
Common areas, corridors, toilet facilities and washrooms, 0.80
elevator lobbies
Footnotes for Table 15-1
1. Incases in which a general use and a specific use are listed, the specific usg/shall apply. In cases in which

11.

12.

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 specjfied in the table. See Section 1512

for exempt areas.
The watts per square foot may be increased, by 2% per foot ogyflfég height above 20 feet, unless
specifically directed otherwise by subsequent footnotes.

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

For all other spaces, such as seating and common are
assembly.

; use the Unit Lighting Power Allowance for

The watts per square foot of room may be incregs ed by 2% per foot of ceiling height above 9 feet.
{(Ineludes-pumparea-under-eanopy-))See Seg {on 1532 for exterior li ghting.
((In-cases-in-which-a lightins plan-i _=.‘.b.";
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For conference rooms and offices Jss.than 150 square feet with full-height partitions, a Unit Lighting
Power Allowance of 1.2 W/t mév be used.
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. Display window iliumip’tation installed within 2 feet of the window provided that the display window is

separated from the refil space by walls or at least three-quarter-height partitions (transparent or opaque),
and lighting for freefstanding display where the lighting moves with the display((;-and-building-showease
Huminationwhere'the Huhtina is-enelosed within-the-showease) ) are exempt.

An additional 1.§ W/ft? of merchandise display luminaires are exempt provided that they comply with all

three of the foljowing:

a. located ozt ceiling-mounted track or directly on or recessed into the ceiling itself (not on the wall),

b. adjustabde in both the horizontal and vertical axes (vertical axis only is acceptable for fluorescent and
other fi s with two points of track attachment).

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

This adﬁ}iéional lighting power is allowed only if the lighting is actually installed.

Providgh that a floor plan, indicating rack location and height, is submitted, the square footage for a
warehpuse may be defined, for computing the interior Unit Lighting Power Allowance, as the floor area
not cgvered by racks plus the vertical face area (access side only) of the racks. The height allowance
defixjed in footnote 2 applies only to the floor area not covered by racks.

Medical and clinical offices include those facilities which. although not providing overnight patient care.

doﬁnrovide medical. dental. or psychological examination and treatment. These spaces include, but are not
limited to, laboratories and treatment centers.

54




—
WO ~N O O b N -

e
WM -

W W WL N NN NBMNDNDNDDNMNMN-2S 2 2 2 s
ﬁﬁgggﬁggham—aomm\lmmpww-xonooo~407m.h

e

John Hogan

2002 Seattle Energy Code V 2.doc
5/03/02

Vi#2

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 systefn type
does not comply with Sections 1432 through 1439 the standard design system shall comply
in all respects with those sections. /
EXCEPTION ((%eﬂ—aﬁpfeye%yﬁae»buﬂémg—eiiﬁe}ai—a)m prototype HVA
used((4 5o :

thfé&gh—-%@;)) asa standard design. Use of prototype HVAC systems shal nly be penmtted for the
building types listed below. For mixed-use buildings, the floor space of eath building type is
allocated within the floor space of the standard building. The specificajtons and requirements for the
HVAC systems of prototype buildings shall be those in Table 3-3.

1. assembly 6. restaurant

C system may be

2. health/institutional 7. retail (mercantile)
3. botel/motel 8. school (educational)
4. light manufacturing 9. warehouse (storage)
5. office (business)

Section 74.  Effective July 1, 2002, Seg n 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 combirled fan system per air volume at design conditions

(w/ctm} of the proposed design shall’be equal to that of the standard design.
EXCEPTION: For underflogt systems. a 25 percent reduction is allowed for the proposed desi
Variable air volume falll/sﬂrstems in the standard building shali be variable speed.

S

/
Section 75. Effecuv,e 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: Vi
/

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

.-’

ventilation. /
;f
7
7

Section 7?' Effective July 1, 2002, Table 3-3 of Reference Standard 29 (RS-29) of the
2001 Washig'gton State Energy Code is amended as follows:

/ TABLE 3-3
; HVAC Systems of Prototype Buildings’

Assembly
a. Churches (any size)
b. < 50,000 ft2 or < 3 floors
c. > 50,000 f2 or > 3 floors
2. Health ! ] i

't
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a. Nursing Home {(any size) 2
b. <15,000 ft? 1
c. > 15,000 fi” and < 50,000 * 4 Note 3
d. >50,000 f* 5 Note 3,4
3.  Hotel/Motel
a. £ {(3)6 Stories 2 Note 6
b. > ((3))6 Stories 6 Note 7
4.  Light Manufacturing 1or3
5. Office
a. $20,000 f° 1
b. > 20,000 fi* and ((either)) 4
<{(3))7 floors {(er=TF5:080
#)
¢. > ({(#5:800-e+>-3))7 floors 5
6. Restaurant for3 Note 2
7.  Retail {
a. <50,000 i Lor3 Not;%
b. > 50,000 fi* 4ors Not
8. Schools
a. <75,000 % or < 3 floors i
b. > 75,000 fi* or > 3 floors
9.  Warchouse /1 Note5
Footnote to Table 3-3: The systems and energy types presented in
this table are not intended as requirements or recomgaendations for the
proposed design. Floor areas in the table are the tefal conditioned
floor areas for the listed use in the building. Thghumber of floors
indicated in the table is the total number of ogéupied floors for the
listed use. /""’
TA/Bé 3-3 {Continued)
HVAC System Descriptions for Prototype Buildings®
System Description Packagg/ rooftop single zone, Packaged terminal air
one ytlit per Zone conditioner with space heater or
/‘6 heat pump, heating or cooling
unit per zone
Fan system N
Design Supply /’/ Note 10 Note 11
Circulation Rate
Supply Fan Con/taﬂl Constant volume Fan cycles with call for heating
or cooling
Return Fan Céntro} NA NA
Cooling Systest Direct expansion air cooled Direct expansion air cooled
Heating S);tém Furnace, 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
7K Section 1433, heat recovery if by Section 1433 ‘
7 required by Section 1436
I /
Fd
/
,/
//[
/
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1 TABLE 3-3 (Continued)
2 HVAC System Descriptions for Prototype Buildings’
3
 HVAC
System Description Air handler per zone with Packaged rooftop VAV with /
central plant perimeter reheat and fan- /
powered terminal units
Fan system
Design Supply Note 10 Note 10 s
Circulation Rate /
Supply Fan Control Constant volume Variable Air Volupde systems
with controls pcr/Section 1438
(€ :
' )
Return Fan Control Constant volume VariabligrAir Volume systems
with gbntrols per Section 1438
( :
i )
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 1433, hieat recovgry if 1433, Minimum VAV setting per
required by Section 1436 Section 1435 Exception 1,
Supply air reset by zone of
greatest cooling demand, heat
recovery if required by Section
1436
4
5 /
6 TABLE 3-3 (Continued)
7 HVAC System
8 4
System Description 7 Built-up central VAV with Four-pipe fan coil per zone with
perimeter reheat and fan~ central plant
powered terminal units
Fan system /
Design Sup%& Note 10 Note 10
CirculationRate
Supply Fan Control VAV with air-foil centrifugal Fan cycles with call for heating
fan and AC frequency variable | or cooling
speed drive
Retytn Fan Control VAV with air-foil centrifugal NA
fan and AC frequency variable
speed drive .
Caodling System Chilled water (Note 12) Chilled water (Note 12)
Ifeating System Hot water (Note 13) or electric  { Hot water (Note 13) or electric
7/ , 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 Section 1436
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10.

1.

12.

Numbered Footnotes for Table 3-3 ;
HVAC System Descriptions for Prototype Buildings o

The systems and energy types presented in this Table are not intended as requirements or
recommendations for the proposed design.

For occupancies such as restaurants, assembly and retail that are part of a mixed use bgﬂ/ ding which,
according to Table 3-3, includes a central chilled water plant (systems 3, 5, or 6), ch' fed water system
type 3 or 5 shall be used as indicated in the table.

Constant volume may be used in zones where pressurization relationships musybe maintained by code.
Where constant volume is used; the system shall have heat recovery if requigéd by Section 1436. VAV
shall be used in all other areas, in accordance with Sections 1432 through ¥439.

Provide run-around heat recovery systems for all fan systems with a mjfiimum outside air intake greater
than 70%. Recovery effectiveness shall be 0.50.

If a warehouse-is not intended to be mechanically cooled, both thg/standard and proposed designs shall be
calculated assuming no mechanical cooling.

The system listed is for guest rooms only. Areas such as pubMc areas and back-of-house areas shall be
served by system 4. Other areas such as offices and retail gall be served by systems listed in Table 3-3 for
these occupancy types.

The system listed is for guest rooms only. Areas such4s public areas and back-of- house areas shall be
served by system 5. Other areas such as offices and fetail shall be served by systems listed in Table 3-3 for
these occupancy types.

Reserved.
Reserved. /

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 cfm per person to each zone served by the system, at design conditions. If
return fans are specified, they shall l}é'sized for the supply fan capacity less the required minimum
ventilation with outside air, or 75% of the supply fan capacity, whichever is larger. Except where noted,
supply and return fans shall be op’erated continuously during occupied hours.

Fan energy when included in t}efe efficiency rating of the unit as defined in Section 1411, need not be
modeled explicitly for this syétem The fan shall cycle with calls for heating or cooling.

Chilled water systems shqll 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 wﬁh cooling capacities of 600 tons or more, the standard design energy consumption
shall be calculated usmg two centrifizgal chillers, lead/lag controlled. Chilled water shall be assumed to be
controiled at a con{ﬁant 44°F. Chiller water pumps shall be sized using a 12°F temperature rise, from 44°F
to 56°F, operatiqg’ 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 bc;f an open circuit, centrifugal blower type sized for the larger of 85°F leaving water
temperaturg’f)r 10°F approach to design wetbulb temperature. The tower shall be controlled to provide a
65°F leaﬂiﬁg water temperature whenever weather conditions permit, floating up to design leaving water
temperafyires at design conditions. Chilled water supply temperature shall be reset in accordance with
Sectzon’1432 2.2

f
b
J
7
i/
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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, operatmg at a combined impeller and mgtor
efficiency of 60%. Hot water supply temperature shall be reset in accordance with Section 1432.2. 2 7

A—/ g

-
P
A

;/I

Section 77.  The provisions of this ordinance are declared to be separai{e and
severable. The invalidity of any clause, sentence, paragraph, subd1v1smn/secnon or portion
of this ordinance, or the invalidity of the application thereof to any per/son owner, or
circumstance shall not affect the validity of the remainder of thxs ofdmance or the validity
of its application to other persons, owners, or circumstances.

o
Section 78.  This ordinance shall take efféct 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 /(/:ffect as provided by Municipal que Section
1.04.020. /

r

J/f
Passed by the City Coungjafthe day of , 2002, and signed by
me in open session in auther_g;«i/éation of its passage this day of ,
J/
/ '
/ President of the City Council
Approyé’a by me this day of , 2002.
/ Greg Nickels, Mayor
/Filed by me this day of ,20
City Clerk

_{,,.\-’;(JSEAL)
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STATE OF WASHINGTON - KING COUNTY

~=S§8.

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 12® 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

© SN I o
Vi

Subscribed and sworn to before me on

6/11/2002

23
Notary public for the State of Wakhington,
residing in Seattle

Affidavit of Publication






