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o Emissivity is the measure
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Flezit flovy tairotie)r) nrlerterlells Flow sauier) nsuleition?

o Old brick R 0.180/ inch o Increased insulation changes HVAC capital

ay

« Concrete R 0.070 /inch as well as Operating!
» Steel R 0.004 / inch
T T Scations] Som 13 oo | Soastions | com 16

Pegi Fleet Flow Corjifo) Calletlzitinie) Flezt Eloyy

- Better heat flow control required « Typica
- More environmental concerns o Radiation
« BEg. q=FA(T*T,Y
o Fe=1/(1/e+1/ &)
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Calletlzitinie) Flgze Eloyy

« AT = temperature difference across layer
« U = conductance of the layer (W/m2K)

« k =thermal conductivity (W/mk)

« | = length of flow path (m)
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Copleltieizlp)ce \Vigteyiels

o R-Value is an expression of how well a
layer of the material resists heat flow

o~ Hypothetical porous material
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o Only gas fills (e.g. HCFC) can improve this E

. « . - . < 0.01
o Nanoporous and low-emissivity promise R20/inch ' borsty s
? Density kg/m3
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and low volume shipping

T, Ry S| o 25

o Polyurethane (PUR)
o Phenolic
o all have fire “issues”
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Thickness of material required to reach a
thermal resistance of R20 (RSI3.5)

Thickness [m]
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ANIZSIIEICES

Situation (poorly vented or sealed) R/ RSI Value Conductance

Heat Flow Across (20-100 mm) 0.96/0.17 5.9
Heat Flow Up (20-100 mm) 0.85/0.15 6.5
Reflective Airspace (e=0.05) 3.46/0.61 1.6
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Girzleliapi Calel)ziilop)

Layer Material

Interior temp

Interior film "'

Surface Position Flow Direction Resistance Conductance

Concrete

Horizontal (i.e. ceilings & | Upward 0.61/0.11
floors)
Downward 0.93/0.16

Type 4 XPS

w2

Air space ™

Vertical Horizontal 0.68/0.12

(i.e. walls) Brick 1.3 0.090 | 144 0.069 0.91
-19.5
Exterior film ™' | N.A. NA. 34 0.029 0.38
Stormy 6.7m/s (winter) Any 0.17/0.03 Exterior Temp 20
RSI total 3.04
Breeze 3.4m/s (summer) Any 0.25/0.04 23 U 033
Wq Average Conditions Any 0.33/0.06 17 oo RN Soutions | .com 34
| \F

Caleulatine Flezit Flow i ro Bl trare zsire Coprglicatons

ERPASSEGIY

150 mm - \\7 90 mm
? concrete T5 mm fype i 25 mm clay brick
RS vcicrcoo (I & XPS arspace 32

Strfeiea Eilans clel TF el Birlelelds

ezt Eloywy Celetlzitions

Layer material | Conductivity | Thickness | Conductance | Resistance

Temperature

Interior film ™" N.A. N.A 8.3 0.120
Concrete 18 0.150 0.083
Type 4 XPS 0.029 0.075 2.56
Air space ™** N.A. 0.025 A 0.17
Brick 1.3 0.090 0.069
Exterior film " N.A. N.A. 0.029
RSI total 3.04
Overall co-¢ff. of heat 0.33
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[RAVZIUES

Trie Meaglire) of F-vellie

» smooths peaks and valleys

» takes advantage of heat within (sun, equipment)

« Buildability / Inspectability
. ou get what you spec/design?
\F

38

Fharpmel Pariormepes
REVEINES N ENRECINREVEINES

dimensional details greatly affect energy

consumption.

See “Toward a National Opaque Wall Rating Label”, by Jeff
Christian and Jan Kosny, Proceedings of Thermal

Pe@@ance of Exterior Envelope of Buildings VI, pp. 221-239.
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Diffarart Ty ogs of F-velltjegs

- walls with interfaces, corners and openings, doors
windows

e True Energy (Ry)
= Includes time effects, e.g., 4-D = “mass effect”.
« Dynamic Whole wall

E@_ﬁ@y climate and building dependent. M
T

Capigr of Siljelsozies

» |[gnores frraming elements

e Accounts only fo
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B ji's Mleore Frep Insleiiop)!

» Floor and balcony slabs
» Shear walls

» Window frames

- Steel studs
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Trigrnsel Briclelne: Sonsnor Progleiss

Thermal Bridging Causes Surface Condensation

Comers - thermal Exterior clasets - litie _
| bridging and less airflow airfiow, insulating clothes

w &
E ‘_i\?yﬁ Ir |

", Poarly insulated window
frames and glass

Solve Frigremel) Bricleirie] Proglesms

. Lower interior RH add exterior insulation
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Thermal bridging: Cold Exterior:
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Dfffarart Ty oes of F-Velltfes

= Most realistic 3-D steady state. Calculations/tests
= walls with interfaces, corners and openings, doors windows
o True Energy (Ry)

= Includes time effects, e.g., 4-D = “mass effect”.

= Dynamic Whole wall

= Highly climate and building dependent.
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Triarenel Bricleiric)

U Siga) 19400 dnas more copeteilve i woodl
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3.5” wall
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Therm can calculate 2-D values - Free!

| Exterior Gypsum
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Wall Configuration {Stud Size and Spacing and Cavity Insulation R-value)

2x6 Framed Wall
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Jinoact of Jpsuletisie) Speziriinc)

oo 28 L1 75

0.0 s o L

Exterior Insulating Steathing Revahss {K-*F-hr/BTU)

Differant Ty oes of Faveltes

windows
o True Energy (Ry)
» Includes time effects, e.g.,
» Dynamic Whole wall

@kﬁghly climate and building dependent.
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4-D = “mass effect”.
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Batt filled stud space

E.¢), R Jolsis
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Batt filled stud space

=.0), Rinf) Jolsis

A F T T T T T I FFFrry

eInsulated sheathing
solves

T T A S, O,

Diffarart Ty ogs of F-velltjegs

windows
rue energy (Ry)
» Includes time effects, e.g., 4-D = “mass effect”.
» Dynamic Whole wall

ighly climate and building dependent.
[b Sousions | .com
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Danger, danger!!
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Tyolcel) Faveltgs

Capligrof  Clear Wilgle

celViiy el

3.5” SS@16 o.c. R12+ 1” EPS 16-18 16 11.8
2x6 WS@24 in. o.c., R19 batt 20 19 16.4
2x4 WS@16 in o.c., R12 batt  12-13 12 10.6
EPS block forms 152 152 152
Stressed Skin 6” core 25 25 24.7

N
ﬂ%ﬂ’l’f‘information from Oak Ridge National Labs

Coclas el F-vellies

o Most local codes do not consider this

el

ok
13.7
9.6
15.7
21.6
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IDELERSOUNCES

« Report #58
o AlSI
» Thermal Design Guide for Exterior Walls
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SUIITIETR/AE ES=1 61

important for certain applications
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