
















































































































































































WASHINGTON STATE ENERGY CODE
EQUATION 2 -- ALL OCCUPANCIES

Le mife
r, + R, + R,...1;

the thermal transmittance of the assembly.

outside air film resistance.

.17 for all exterior surfaces.

inside air film resistance.

0.61 for interior horizontal surfaces, heat flow up.
0.92 for interior horizontal surfaces, heat flow down.
0.68 for interior vertical surfaces.

1 = X = measure of the resistance to the passage
C K of heat for each element.

conductance, the heat flow through a specific material of
specific thickness.

insulation value of a material per inch.

the thickness of the material in inches.

































1991 SECOND EDITION

TABLE 5-10
HVAC-SYSTEM HEAT OPERATED COOLING EQUIPMENT

HEAT SOURCE MINIMUM COP
Direct Fired ( gas, oil ) 0.48
Indirect Fired ( steam, hot water ) 0.68

Net Cooling Output
Minimum COP =

Total heat input'

! electrical auxiliary inputs excluded
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WASHINGTON STATE ENERGY CODE
TABLE 6-7 OTHER THAN GROUP R OCCUPANCIES PRESCRIPTIVE

REQUIREMENTS

COMPONENT ZONE 1 ZONE 11
SPACE CONDITIONING
SYSTEM TYPE ANY ANY
ROOF/CEILINGS R-30 R-30
EXTERIOR WALLS R-11 R-11
FLOORS OVER
UNCONDITIONED SPACE R-11 R-11
BELOW GRADE WALLS R4 R-S
SLAB ON GRADE FLOORS' R-7 R-10
GLAZING TYPE Double’ Double’
MAXIMUM TOTAL GLAZING AREA

22%

(% of Gross Exterior Wall Area) 2%
i

' Insulation shall be a water-resistant material, manufactured for its
intended use, and installed to manufacturer's specifications.

? *Double’ denotes a minimum air space between glazings of 1/2 inch.
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1991 SECOND EDITION

1002.3 Insulation Description: Coefficients are listed for the following four
configurations:

| 34

2
F-

Uninsulated: No insulation or interior finish.

Interior insulation: Interior 2x4 insulated wall without a thermal
break between concrete wall and slab.

Interior insulation with thermal break: Interior 2x4 insulated
wall with R-5 rigid board providing a thermal break between the

concrete wall and the slab.

Exterior insulation: Insulation applied directly to the exterior
surface of the concrete wall.
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1991 SECOND EDITION

TABLE 10-3 DEFAULT U-VALUES FOR FLOORS OVER VENTED
CRAWLSPACE OR UNHEATED BASEMENT

—Nominal R-value
Floor Perimeter
0 0
11
19
30
11 0
11
19 0
11
22 0
11
25 0
11
30 0
11
38

0
11

U-value

Post & Beam  Joists

0.112
0.100
0.098
0.093

0.052
0.048

0.038
0.036

0.034
0.033

0.032
0.031

0.028
0.027

0.024
0.024

0.134
0.116
0.114
0.107

0.056
0.052

0.041
0.038

0.037
0.035

0.034
0.033

0.029
0.028

0.025
0.024

TABLE 104 DEFAULT U-VALUES FOR FLOORS OVER HEATED

PLENUM CRAWLSPACES

Nominal R-value

—Perimeter ~ U-value

11
19
30

0.085
0.075
0.069

Note: Crawlspaces used as heated plenums have approximately
30-percent higher heat-loss rate than unvented crawlspaces with the same
assumed ACH. Default U-values in Table 10-4 reflect this higher rate of

heat loss.
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1991 SECOND EDITION

Log Walls
Average Log
Diameter LU-value
NOTE:
R-value of wood: 6-inch 0.148
R-1.25 per inch thickness 8-inch 0.111
Average wall thickness 10-inch 0.089
90% average log diameter 12-inch 0.074
14-inch 0.063
16-inch 0.056
Stress Skin Panel
Panel
_Thickness_ U-value
NOTE:
R-value of 3 1/2-inch 071
expanded polystyrene: 5 1/2-inch .048
R-3.85/inch 7 1/4-inch 037
9 1/4-inch .030
Framing: 6% 11 1/4-inch .025
Spline: 8%

No thermal bridging between interior and exterior splines

Single Metal Stud

Nominal Nominal Effective __ Stud Spacing
Wall Insulation Insulation

Thickness _R-Value —R-Value 16" O.C, 24" 0O.C,
4 inch R-11 R-11 14 A3

4 inch R-13 R-12.7 13 2

6 inch R-19 R-18 L 10
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1991 SECOND EDITION

Vaulted Ceilings: Insulation is assumed to be fiberglass batts installed in roof
joist cavities. In the vented case, at least 1.5-inches between the top of the
batts and the underside of the roof sheathing is left open for ventilation in each
cavity. A ventilation rate of three air changes per hour is assumed. In the
unvented or dense pack case, the ceiling cavity is assumed to be fully packed
with insulation, leaving no space for ventilation,

Roof Decks: Rigid insulation is applied to the top of roof decking with no

space left for ventilation. Roofing materials are attached directly on top of the
insulation. Framing members are often left exposed on the interior side.
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1991 SECOND EDITION

TABLE 10-10
DEFAULT MASS VALUES

Structural Mass M-value Btu/cFeFt’ floor area

Light Frame:

Joisted/post & beam floor, sheetrock
walls and ceilings
Joisted/post & beam floor, log walls,
sheetrock ceilings

Slab With Interior Wall Insulation:
Slab, no covering or tile, sheetrock walls and ceilings
Slab, hardwood floor covering, sheetrock walls and ceilings
Slab, carpet and pad, sheetrock walls and ceilings
Slab With Exterior Wall Insulation:
Slab, no covering or tile, sheetrock walls and ceilings

Slab, hardwood floor covering, sheetrock walls and ceilings
Slab, carpet and pad, sheetrock walls and ceilings

Additional Mass M-Value:

BTU/oFeF(® surface area

Gypsum wallboard, 1/2-inch thickness
Gypsum wallboard, 5/8-inch thickness
Hardwood floor

Concrete/Brick, 4 inch-thickness
Concrete/Brick, 6 inch-thickness

3.0

4.0

10.0

5.0

12.0

7.0

0.54
0.68
1.40
10.30
15.40

BTU/cFegallon

Water, 1 gallon

8.0
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