f‘.;.not onlyredilces Hin
‘consumption of i3
energy...leads to better
“iquality,andon
i\loccasion, lower cost
construction.”

{1 =~Thomas Fisher

..plusitimproves
‘thermal comfort

Three unsurprlsmg facts

i v'through the bmldlng skln Hif i ', T
i 1s Heat transfer iis always from het to cold. :
e The wea_th_er_ar_}d the lntemal load determlne |f

{
S Wur~\h% I
| |
| |

e )

COLD ENVIRONMENT //

HOT g eoNmMBNsT

AT LOSS  MEAT GAIN

Intmductlon to a Brmsh Thermal Umt (Btu)

i/ Rate of- heat tranSfer is’meastiréd in Btti per hi)ur- {Btukiiiiiiiiiig

About 1 btu

[The rest of the world measures heat transfer in Watts (3.41 Btuh).]




Methods of heat flow

1 no-touchy.
radiation—-by electromagnetic wave

2 touchies
conduction——thru a solid medium

convection—thru a fluid

4
Basic conduction
HEAT LosS =
(owIn Aees) %
(ConpucTive RTE) X
(TEMPERKIURE DIFFERENCE)
CONDUCTINE HEAT TRANSMISHION
Skin area (A) area of each material (sqft)
Conductive rate (U) U-value (btuh/sgft°F): (1/R-valuge)
Temperature differential (AT)  between inside and outside (°F)
HL = AXx UxAT
5

To reckon the U-Value—look up C or k
single moderial
conduckance. C (‘“‘7&*7}

j? for thickness "t
M asiin k(b
for 1" Hucknssy
S ;h" poypred K= :.00 {22
e C:=g T .07
R=5a_ - C=k/t

1. For a specific thickness (t): ook up:Conductance, C (btuh/ft>°F)
2. For a unit of thickness (1") look up Conductivity, k (btuh/ft?°F/in)




Double-Glazed
6" Concrete Window 2" Rigid Styrofoam

Single-Glazed
Window Solid Wood Door

m ;

U from
30 to almost .05

5-1/2" Fiberglass Batt

Composi te maderial

Lonductance 1o coriinechon
of & Compovent wakerals

Krowon s WU o U-valve

ough.:
‘Resistance (R-Value

T MwERAL
sotside 2 Woe | piside sofpcn sic Rl (]

(15 g = a0 sfuce 4 st i i)
2. 5" 58" \apped sidinn wiwd B!
= op
2 T ﬁ"\wo"‘iz'w‘*t‘l‘/“\ .A
k=06 c=08/% B2

Aa. s* Sud 4.22
2x4 = %" woad

Ab,  betwesn shuds dd aic 4
50’ m«(ca\ale‘—w’F.gg oz
(ot snfoce., Voriz flow)

-Value averag
8)(2)+(3:41)(8)

5. V2! ayp beard 4s )

0. s e i film 6B
fot o, bt e f, mcichenafes) R




Each skin element is slightly
different and must be calculated.

CALCULATION OF U VALUE

Weighted average R-value:

(13.74)(:80) + (5.34)(.20) = 12.06

Outside air film
(assume wind = 15 mph)

Concrete

(k=9x=6"

x/k = 6/9 = .67)

Stud

(x/k = 3.5/1.0 = 3.5)

Fiberglass

(glass batt)

Air space

(50°F mean temp, 30°AT,

e =.82)

¥" gypsum board 32 32
Inside air film 68 .68
(still air, 90)
Rigt =ZR = 1374 534

10

Total R-Value = R1 + Rz + Rz + ... +Rn or Y (Rp

R-Value
— 8" Exterior Concrete Wall 08
- Air Space........ e 1 4
4" Semi-Rigid Insulation ...13.0
.’, Gypsum Board............. 70.6
Total R-Value............oum
U-Value.

U 1/ Rtotal

Oops! Forgot about insulating air films!

11

You can also
compare
performance of
competing
insulation
strategies

Compare the performance of an uninsulated concrete
wall (R-3) to that of a similar uninsulated, ground-
coupled concrete wall (R-3) and a built-to-code frame
wall (R-20). Assume that the thermostat temperature
is 65, the outside temperature is 35°F, and the earth
temperature is 55°F.

The rate of heat loss, UAAT, for one square foot of
each wall is:

1. The uninsulated concrete wall—

UAAT = (1/3)1X30) = 10 btuh/f2
2. The earth-coupled concrete wall—

UAAT = (1/3)1X10j = 3.33 btuh/ft2
3. The built-to-code frame wall—

UAAT = (1/20§1X30) = 1.33 btuh/ft?

As you can see, the earth-coupled concrete wall
outperforms its uninsulated sibling, but is similarly
left in the dust by the code-compliant wall

12




PROJECT: My Project LOCATION: Puliman Moscow Rgnl, WA, USA
SCHEME: Scheme 1 LATITUDE: 46.75" North

Opaque,
available
for free from
UCLA at

Allows you to
build a custom

EdtSecton | | Dagley Pots

- wall or roof
P section and
i sz does the math.
13

tem erature in Ed Btﬂqw: i



http://www.aud.ucla.edu/energy-design-tools

Siding
Building paper

Warm, moist air moves
from the exterior
toward the interior in a
cooling climate

Plywood sheathing

The exterior face of the

Cavity insulation in
wood frame wall

gypsum board (which is
cool from air conditioning)
is usually the first

Gypsum board

The exterior face of the gypsum board is usually the first
condensing surface in a cooling-climate wall assembly.

condensing surface

W

'SOURCE: JOSEPH LSTIBUREK/JOHN CARMODY
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Determine the Dew Point from psych chart

T sbout.. (FE Dpen.. G Save . 7 Pint Menu %6 Copy 2 Help

LRI psychrometric Chart
Human Comfort (ISO 7730-1993

_ Here10°Cor50°F

| Onacoldday in Helena, MT (0°F),

AN = 5° outride tewp = O

43.40 F

) = ¥
At = :f%fg - §.S§°F 52,04 °F F
wall temp
g L8L06S) = = S
il oo = 12.96°F (S.00°F
‘You'want it'to'be 65°F indoors.
20
PTINN V 1« Wtnde anr V1 '7 i
Ri1 et ). SAdai— -i1 Add Insulation!

RaaT | M (&S

A, TR — = i BLE
i Bt i3.Se

A, 3 ¢ 5 s

3% — 1.8Y o . Lo

2 i (»S
> .27 S-vo
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The st hwatrg 4 ety budldimas
tuo wep Wistwy

1 MT‘MM A Wrdas vre ek WAHE locsd pmakevials
Mok Ciolucdsd | Wik gl med s

Zooka PLM(\'ms e mave emeortvaked and fonbe
Viney weve eataitisheR
He conispl o Umpaiies fuel uno beven
(\v:’t fvvu :m»bw‘*r'\&  ay
nnw fron VEC B WA

Energy Sources ler Busgings

ALKANGPY  How A2

Balcolm house

|

hoat conduzts Vs #ea] 3Tored in| |

Through adobe rockbed |
o/l and conducts

radiates fo through floor | &g
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New Model Energy Code
The first major action on energy related issues occurred
last January whes the 1y Code was adopted.
MIMA along with man; tions and
worked “ong ican Building
new code,

zones with
varying
from R-19 for new homes in hottest climates (see chart) to
R-49 for these in northern frost and ice belts

Heating Celling Wall Floor
Zome  Degree Days  RValue  RVolue  Rahue

5001 up [0

i D’AGFFeMrformance-based compliance: Not all walls need to be equal....

AGGRESSIVE INSULATION

South-to-north section

26

Cell structure of a hardwood

27




DESIGN + BUILD + REMODEL

FineHomebuilding

{ '\I‘ﬁe Appeal of
Double-Stud Walls

Supafinsulated, inexpensive,
eagy fg build, and resilient
£y iﬂf\m's ngt o like?

PAGE 32

The Best
Homos ot
the Yaar

insulatio

-iber

UltraTouch’

Denim Insulation

When you ch Denim Insulation, you are making a Sound decision. With excellent

acoustic control properties and thermally efficient performance, UltraTouch® s the natural choice.

it from Bonded Logic, UltraTouch® is safe for you and our environment!

30
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A NEW WAT OF WORKING.

U8 X SVZ g-lam boam
28 nallr wikerpovary 2.x 4 sreed




APM centfied
and code ksted

L]
Micknesses—
3%",8%", 1", 0% ", AT,




Princeton, ID hous i
£ 'SIPI’OO'{' HHH T

DO YOU KNOW WHERE
YOUR R VALUE IS?

From a 1980s ad

2017 Update: Do you know if
your insulation is flammable?

Grenfell Tower fire
12 June 2017 in London

" 'Rydon fitted the 24-storey tower with a cheaper, less fire-resistant
G ! | ;

anels with a plastic core.

39




e’ 15/16"" insulation vs. 2v4"

T

Energy costs

A savng o 9130054

42
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EVOLUTION

View How to Reduce Thermal Bridging

Without Tyvek® ThermaWrap™ R5.0 With Tyvek® ThermaWrap™ R5.0

Continuous insulation (CI) is the answer!

48
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Structural insulation at work!
Before roof insulation project.

Traditional Construction Method

il
| x" f

NEW Structural Insulated
Hunter Xci Ply or NB Construction Method

e

50

30° F Outside

Insulation.

Concrete:

68 F Apartment

17



Innovation is Our Standard
HIT-MVX Structural Thermal Break

Simple o instal, the W isatsted connection

Schack Isokorb® Structural Thermal Breaks.

1K KM

Insulated Rolling Doors

A Meeting the challenge of today.

54
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