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CONTEXT




EFFECTIVE THERMAL RESISTANCE

« Effective thermal resistance (R-value)
means the inverse of overall thermal
transmittance (U-value).

Reir = 1/U

Overall thermal transmittance (U-value) is a
measure of the rate at which heat is
transfered through a building assembly
subject to a temperature difference (U=1/R).




PARALLEL PATH HEAT FLOW METHOD

The overall thermal transmittance (U,...,) is the area
weighted average of the thermal transmittance of the

components of an overall assembly.

The equation for thermal transmittance of an assembly is

as follows:
U, = (A1/R; + A2/R> + A3/Rs +...)/A,
Where:
A, As, A;, ... = the cross-sectional area of the different
elements, such as opaque walls, windows and doors.
Ri, R», Rs, ... = the cross-sectional R-value of the different
elements.

A, = the gross area of the element or overall assembly.

The procedure for calculating a total facade heat transfer is to add each of the
component heat transfers :

=2(,A )l 2ZA,

overall
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Window versus wall ratio

50% fenestration R2
50% wall R20
Average thermal resistance (R2+R20)/2 does not = R11

Effective Thermal resistance [(1/R2 * 0.5) + (1/R20 *0.5)]/1 = R3.6



Example for two identical buildings

A

50% fenestration (R2)

50% wall (R20)

R3.6

Window:
Wall:

Ress

R2
R40

R3.8

50% fenestration (R2)
50% wall (R20)

R3.6

Window: R4
Wall: R20
R R6.7



50% Fenestration
50% Wall

Window R2, Wall R20; R3.6
Window R2, Wall R40; R3.8
Window R4, Wall R20; R6.7

25% Fenestration
75% Wall

Window R2, Wall R20; R6.2
Window R2, Wall R40; R7.0
Window R4, Wall R20; R10

10% Fenestration
90% Wall

Window R2, Wall R20; R10.5
Window R2, Wall R40; R13.8
Window R4, Wall R20; R14.3



TYPICAL EFFECTIVE THERMAL
RESISTANCE VALUES FOR WINDOWS

Aluminum framed window with conventional thermal break and doubled glazed IGU composed of clear glass, metallic spacer and 12mm air space;

Aluminum framed window with conventional thermal break and doubled glazed IGU composed of clear glass with a high performance soft coat low-e, non-metallic spacer and 12mm agron filled air space;

Aluminum framed window with high performance thermal break and doubled glazed 1GU composed of clear glass with a high performance soft coat low-e, non-metallic spacer and 12mm agron filled air space;

Aluminum framed window with high performance thermal break and tripled glazed 1GU composed of clear glass with a high performance soft coat low-e on two surfaces, non-metallic spacer and two 12mm agron filled air spaces;
PVC framed window and doubled glazed IGU composed of clear glass with a high performance soft coat low-e, non-metallic spacer and 12mm agron filled air space;

PVC framed window and tripled glazed IGU composed of clear glass with a high performance soft coat low-e on two surfaces, non-metallic spacer and two 12mm agron filled air spaces;

Wood framed widow and doubled glazed IGU composed of clear glass with a high performance soft coat low-e, non-metallic spacer and 12mm agron filled air space;

Wood framed window and tripled glazed IGU composed of clear glass with a high performance soft coat low-e on two surfaces, non-metallic spacer and two 12mm agron filled air spaces;

Fiberglas framed window and doubled glazed IGU composed of clear glass with a high performance soft coat low-e, non-metallic spacer and 12mm agron filled air space;

Fiberglas framed window and tripled glazed IGU composed of clear glass with a high performance soft coat low-e on two surfaces, non-metallic spacer and two 12mm agron filled air spaces

h
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VISIONGLASSPANEL _
T THICK TN

HORIZONTAL PREGLAZED 9
“SPLIT-MULLION® (#9197) . 3

PRESSURE FOAM

SILICONE GASKET #3008~ |

3| 3
STRUCTURAL SILICONE LN
SEALANT (min. 1/4% 38) |

(2) SILICONE SITTING BLOCK _
Jix1" X 67 LONG. 5

-

A A i

=

o
HORIZONTAL JOINT (¥3083) |
(RAIN SCREEN)

HORIZONTAL JOINT (¥3088)
(RAIN SCREEN) F
STRUCTURAL SILICONE -~
SEALANT min. 1/4% 38")

“NORTON TAPE® %" THICK — A’

POLYSHIM 3" X4
HORIZONTAL PREGLAZED -~ §

“sPLT-MULLON"wo198) — 3 M

GALVANIZED STEEL _
BACKPAN (20 G)
SPANDREL GLASS PANEL
4" THICK
SEMI-RIGID INSULATION
4 THICK.

SEMIRIGID INSULATION
4° THICK

SPANDREL GLASS PANEL
T THICK

GALVANIZED STEEL

BACKPAN (20G)

ORIZONTAL
MULLION (#4576 MOD.)

POLYSHIM 3" X3 '
"NORTON TAPE™ 1 THIGK

(2) SILICONE SITTING BLOCK

J1T X6 LONG.

(1) DETAIL 100 - FRAME-OF-P ANNE
(2) DETAIL 100 - EDGE-OF-PANNE
(3) CENTRE-OF-PANNE

(&) DETAIL 103 - EDGE-OF-PANNE

VERTICAL PREGLAZED
"SPLIT-MULLION" (89178)

ALUM. SLEEVE

(#9200) L=24" 22 "
VERTICAL PREGLAZED |
*SPLIT-MULLION" (89177) .

GASKET (#3126)
(VAPOUR BARRIER)
GALVANIZED STEEL

BACKPAN (20 G)

STRUCTURAL SILICONE
SEALANT (min. 1/4"x 3/8°)
SEMMRIGID

INSULATION -
4 THICK.

POLYSHIM § x " —

STRUCTURAL SILICONE

SEALANT (min, 174" 38°)

SILICONE GASKET #3096
VISION GLASS FANEL -~
"

THICK

Overall U-value typical unitized CW module

=S5 5

]
10

(5) DETAIL 103 - FRAME-OF-P ANNE
(&) DETAIL 103 - FRAME

(1) DETAIL 103 - EDGE-OF-GLAZING
() CENTRE-OF-GLAZING

(3) DETAIL 100 - EDGE-OF-GLAZING
(1) DETAIL 100 - FRAME

(1) DETAIL 101 - FRAME-OF-PANNE
(12) DETAIL 101 - EDGE-OF -PANNE

{(13) DETAIL 101 - EDGE-OF-PANNE ?

2

.@ DETAIL 107 - FRAME-DF-PANNE 2

(dS) DETAIL 102 - FRAME
(1€) DETAIL 102 - EDGE-OF-GLAZING
(i7) DETAIL 102 - EDGE-OF-GLAZING

DETAIL 102 - FRAME 2

“NORTON TAPE*
Bxw

SPANDREL
GLASS PANEL —
" THICK

VERTICAL PREGLAZED
“SPLIT-MULLION" (#9178)

ALUM. SLEEVE

(#9200) L=24"

VERTICAL PREGLAZED

*SPLIT-MULLION" (#9177)
GASKET (#3126)

(VAPOUR BARRIER)

STRUCTURAL SILICONE
SEALANT (min, 1/4"x 3/8°)

514"

INT. GASKET (#3098) )

&
Bl
VISION ‘ | \
GLASS PANEL — e | 'L PRESSURE FOAM
1" THICK . — -l

GASKET (#3085)
(RAIN SCREEN)

2



Results for Vision with Framing for Proposed Spandrel System

Overall U-factor for Vision with Framing (Project: |

. Overall U- |
. Unit # of | Width | Length ﬁfﬂ #A L['B':ﬁ;f[m'é%” [gtﬂ?{ﬁﬂ_ Factor T{‘}:‘;f'#? RSI-Value
Units | [inch] | [inch] [ﬂ% [ft] )] F] [E:}J_uib'::;- F)/Btu] [(m®- "G} W]

6 | DETAIL103-FRAME | 1 | 1,28 [59.063] 0,50 | 050 | 19155 | 096

DETAIL 103 - EDGE-
7 OF-GLAZING 1 | 250 |59,063| 089 | 089 | 02815 0,25

CENTRE-OF-

8 ol ATG 1 |5149| 8652 |3094| 3094 | 0255 7,89 R3.9

DETAIL 100 - EDGE-
9 O aLAZING 1 | 250 |59,063| 094 | 094 | 02751 | 026
10 | DETAIL 100 - FRAME | 1 | 1,68 | 59,063 | 0,67 | 0,67 | 16350 | 1,10
15| DETAIL 102- FRAME | 1 | 1,29 | 94,484 | 0,84 | 0,84 | 16668 | 1,40

DETAIL 102 - EDGE-
16| 5 OraLAZING 1 | 250 |94484| 157 | 157 | 02623 | 041

DETAIL 102 - EDGE-
17] P L AZING 2 1 | 250 |94484| 1,57 | 157 | 02624 | 04
g | DETALTOZ-FRAME | 1 | 128 |94484 | 083 | 083 | 16817 | 1.40

Tolal 9 38.75 141 | 03634 | 2.75 0,48




Results for Proposed Spandrel with Framing

Overall U-factor for Proposed Spandrel with Framing (Project: |
U-Factor . Overall U-
. Uit #of | Width | Length ‘E;:fa #A | W) [Eti‘?tﬁ_ Factor Tt';':'f‘:l‘f RSI-Value
Units | [inch] | [inch] % [f] | [Btu/(hr- [Btu/( hr-ft*- [(m®-°C)/W]
[ft )] *F)] )] F)/Btu]
DETAIL 100 -
1| cRAME.OF-PANNE | 1 | 167 | 59.063 | 0,67 | 0.67 | 0,9331 0,63
DETAIL 100 - EDGE-
2 OF-PANNE 1 | 2,50 | 59,063 | 0,94 | 0,94 | 0,2866 0,27
3 |CENTRE-OF-PANME | 1 |51,56| 51,14 |18,31| 18,31 | 0,0490 0,90 R20.4
DETAIL 103 - EDGE-
4 OF-PANNE 1 | 2,50 | 59,063 | 0,90 | 0,90 | 0,2794 0,25
DETAIL 103 -
5 FRAME-OF-PANNE 1 1,25 [ 59,063 | 0,49 | 0.49 1,0410 0,51
DETAIL 101 -
1| cRAME.OF-PANNE | 1 | 1:25 |59.083 | 051 | 051 | 13188 0,67
DETAIL 101 - EDGE-
12 OF-PANNE 1 | 2,50 [59,063| 0,95 | 0,95 | 0,3050 0,29
DETAIL 101 - EDGE-
13 OF-PAMNE 2 1 2,50 (59,063 0,95 | 0,95 0,3112 0,30
DETAIL 101 -
14 | FRAME-OF-PANNE | 1 | 1,25 [ 59,063 | 0,51 | 0,51 | 1,3115 0,66
2
Total 9 24 22 45 0,1845 5.42 0,95




Results for Vision and Spandrel with Framing for Proposed
Spandrel System

Overall U-factor for a Typical Unit with

ed Spandrel (Froject: |

N o wan|Longn| 482 | ea | G| B0 | e | BV | vae
Units | finch] | finch] | g | (] [ﬁ"'w"i[:r;i- )] [Etu;trl;;-ff- F)/BiU] E';-u-.}]
] ez 09 | 1 | 167 |se083 | 067 | 067 | 0g331 | os3
2 DET%E_LTN'NEEDGE' 1 | 250 |59.063 (084 | 084 | 02886 | 027
3 CE':EEEF' 1 |s1.56] 51,14 [1831] 1831 | 00430 | o090 R20.4
4 DET%,L:_LTN'NEEDGE' 1 | 250 |59.063( 080 | 090 | 02734 | 025
5 FHESE‘S’;_’;’%NE i | 125 | 50063 | 049 | 049 | 10410 | 051
6 DE,I;‘HSS : 1 | 1,28 |59.083| 050 | 050 | 19155 | 0,96
7 DETS&&EEE'IEEGE' 1 | 250 |s0.063| 088 | 08s | o2eis | o2s
B G'éﬂﬂzﬁ&?' 1 |51.49| 8652 (3094|3084 | 0,255 7.89 R3.9
9 DETS&G‘E'EE'IEEGE' 1 | 250 |s9.063| 094 | 084 | 02751 | 026
10 DE;QLL’_:SG ) 1 | 168 | 59063 | 067 | 067 | 16350 | 1,10
1 FFIEI'EII:EI.II}-IIE'J.-!I-.P:INE i | 125 [50083| 051 | 051 | 13188 | 067
12 DET?L',;_LE,:N'NEEDGE' 1 2,50 | 59.083 | 095 | 095 | 03080 0,29
13 DETSI':':F]EMEEDEGE' i | 250 [s9083| 005 | 005 | 02112 | 030
DETAIL 101 -
14 FH."'-T'.-“E{;F-F'-"'.NNE 1 1,25 | 59,063 | 0.51 [ 0.51 1,315 0,66
15 DE;;‘LL’_:SE' i | 129 | 94484 | 084 | 084 | 16688 | 140
16 DETSLF&EEEEGE' 1 | 250 | 4484|157 | 157 | o2623 | 041
17 DE;ﬁ[Elﬂ%I'NED?E' 1 250 | 94484 | 157 | 1657 | 0.2624 0,41
18 DE;‘;';}“‘E”; - i | 128 |o4484 | 083 | 083 | 18817 | 140
Total 18 62,08 18,6 | 0.2946 3,39 0,60




Don’t forget to control
air leakage!



HISTORIC
CON  MINE
o CABIN













N

=

T .l-q..l\







o —




























So, what would be the overall thermal
performance for this stock of buildings?
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