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Class Overview:;

* R value modeling
 Module C development

* Desk crits, open questions

Upcoming:

* Final Examination-

 Module C final submission:;
Sketchbook/notes 40f4 final; and

* Resubmit of Module B (optional, if you've
added drawings)




Ekotrope | Free R Value Calculator — Ekotrope

https://www.ekotrope.com/r-value-calculator/

HERS® Index Score: Annual Savings*
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*Redative b0 ain average LS. oime

Your Home's Estimated Energy Use:
U [METu] Annual Cost

Heating 440 5153
Ciooding o i
Hot Water T 30
Lighis -.|'|||'\'|:|i|1"||:|"- 2305 SHRG
Service Charges 50
Lenaration (2. Solar) P 81,037

Total: .7 519
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R-value Defined

R-value is the measurement of a building material's capacity to Resist
heat flow. In simple terms, R-value measures how well it blocks the
transmission of heat.

Materials with higher R-values are more effective insulators.

R-values are additive. If you have a material with an R-value of 12
attached to another material with an R-value of _3
then the combined materials have an R-value of 15
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U-value vs. R-value

U-Value vs. R-Value
The rate of heat transfer (or flow) is measured as U-value, and resistance to
heat transfer (or flow) is measured by its reciprocal, R-value.

U-value = rate of heat transfer

R-value = resistance to heat transfer

R-value and U-value (also known as U-factor) are mathematical reciprocals.
U=1/R
R=1/U

U-factor equals the number of BTUs (British Thermal Unit) of energy passing

through one square foot of material, over an 60 minute period, per degree

difference in temperature (in Fahrenheit). The formula is expressed like this:
U = BTU / feet?x hour °F

So why do we use R AND U values?
U-value is used for assemblies (combination of materials, like a window unit) and
R-value is used for a building material (brick, gypsum board, wood stud, etc.)



Typ | C3 | R/ Thick-

Material R/Inch nessinsulation
R values Air Films 0.17
Concrete Block 4 inch 0.8
Concrete Block 8 inch 1.11
Expanded Polystyrene 4
Fiberglass Batt 3.14
Gypsum Board (5/8 inch) 0.56
Gypsum Board (drywall 1/2 inch) 0.45
Plywood 1.25
5/8 inch 0.77
Rock Wool Batt 3.14
4 Roofing Asphalt Shingles 0.44
RoofingWood Shingles 0.97
e 1 1 ] 1 Soft Wood Lumber 1.25
F S EF 2 inch nominal (1 1/2 inch) 1.88
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2x4(3 1/2inch) 4.38
2x6(5 1/2inch) 6.88



WALL CALCULATION

Assembly Properties Layer Edit
R 61.97 $8.41/Mt* NaTe Sy o0 e
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HouseVirap (Ar Barer) R 0.1/D.0.1" x Gate Y ! wanie. @ e
0S8 Sheating' R 0.08/D 071 x P— wt S @ .
,'.:"":f 210¥ 77
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Interior
FLOOR CALCULATION
Assombly Propertios Layer Edit
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+*
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ROOF CALCULATION
Assembly Properties Layer Edit
R 58.278 $6.95/ft” Nere PhrmcodO38 Laye:
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Cormruon © SwdCTaviny
. S0 Cavery
HouseWrap (Water Barrier). R 0.1/0. 0.1 x —
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WALL CALCULATION

HouseWrap (Water Barrier): R: 0.1 /D: 0.1"
Cellulose Dense Pack: R: 3.7/ D: 15.75
HouseWrap (Air Barrier): R:0.1/D: 0.17
OSB Sheating: R: 0.68 / D: 0.71

Cellulose Dense Pack: R: 3.7 / D: 3.94"

Gypsum board: R: 0.45/ D: 0.49"

https://www.solardecathlon.gov/2017/assets/pdfs/alabama-drawings.pdf

¥
Interior

Assembly Properties
R 61.97 $8.41/ft3
Exterior
+

X X X X X X

Layer Edit
Name Plywood/OSB Layer
Description
Continuous © Stud/Cavity
Stud/Cavity
Material Cellulose Dens B
Stud Type Wood [T]
Depth in. 15.75 )
Insulation Q| Depthin. 15.76
e Widhin. @ 079
; , ina in. "
Perinch @ Total 's:rp:‘::: n 0 2
. Fraction 0.16921667
R/inch 37
$ / board-foot 0.35 ?r""'.‘d: Framing : al
$/sf. o 0




FLOOR CALCULATION

OSB Sheating: R: 0.79"/D: 0.79"
Concrete Slab: R: 0.15/D: 7.87"
Cellulose Dense Pack: R: 3.7/ D: 5.9

HouseWrap (Heavy Duty Plastic sheet): R: 0.1/D: 0.17

Assembly Properties
High Mass
R 24.751 $3.85/ft%
Interior
b o

w
Exterior

X X X X

Layer Edit
Name Plywood/OSB Layer
Description
© Continuous Stud/Cavity
Material Plywood/OSB B
Depth in. 0.79
Per Inch Total @
R 0.79
Cost [$/sf] 05




ROOF CALCULATION

HouseWrap (Water Barrier): R: 0.1 /D: 0.1"

Cellulose Dense Pack: R: 3.7/D: 12.99

HouseWrap (Air Barrier): R: 0.1/D: 0.1”
Cellulose Dense Pack: R: 3.7/ D: 3.94"

Gypsum board: R: 0.45/ D: 0.49"

Assembly Properties
R 58.278 $6.95/ft?
Exterior
+

&

*
Interior

X X X X X

Layer Edit
Name Plywood/OSB Layer
Description
Continuous © Stud/Cavity
Stud/Cavity
Material Cellulose Dens B
Stud Type Wood 2]
Depth in. 12.99
insulation Q i e Depth in. 7) 12.99
Grade Widthin. @ 079
Perinch ® Total ipad,ng - =
s 0.08041667
R /inch 37
$ / board-foot 0.3 e 0 a
$/sf 7 0
S's




Delivery format

WINDOW FRAME——— 7

— &

SILL FLASHING—/

RIGID INSULATION (2") —

WATERPROOFING

BOTTOM SOLE PLATE —1
RIM JOIST.

VERTICAL WOOD BATTENS —1
(2x2)

0SB ()

|t

\

N

Rigid insulation R/Inch = 3.9

Plywood or OSB R= .68

Fiberglass R/Inch: = 3.7
2X4 @ 24’ c.o.
Framing fraction + 1.988

Plywood or OSB R= .68 —  m

Fiberglass R/Inch: = 3.7
2X3 @ 24’ c.o.
Framing fraction + 1.988

Gypsum R: = .45

Assembly Properties

R 29.35 $13.52/ft3
U 0.034
Exterior
+*

X X X X X X X

. =

Interior
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1 2 3 4 5 6

Wood Frame Steel Frame Exterior Thermally Hybrid Wall Non-Conductive
Insulation Broken Steel Spacer

R19.7 R14.7 R12.3 R12.6 R19.7 R-23.8

https://www.henneberyeddy.com/2018/07/02/therm-and-evolution-of-wall-assemblies/
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