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The Path to Energy Efficiency
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* Conviction

* Compulsory Targets
* Communication

* Compliance

* Cash

The cornerstone of a viable Energy Policy for Europe
European Energy Efficiency Industrial Forum 2010
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No single raindrop believes itself responsible for the flood
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Energy Code Documents

Province of Manitoba Amendments:
http://web2.gov.mb.ca/laws/regs/current/ pdfegs.php?reg=213/2013



Energy Code Documents

\
Which Code Applies? (General Guideline*)

For any Part 3 Buildiny NECB

For Part 9 Buildings

A C. (600 m2 or lessy Section 9.36

A C. (300m2) + {.D. + .E. + .F3.} (300m2 or & Section 9.36
A C. (any area) + {.D. + .E. + .F3.) (> 300h2YECB

A {.D. + .E. + .F3.} (300m2 or le¥s)Section 9.36

A {D. + .E. + .F3.} > 300if2NECB

A F2. (any area) + {.C. + .D. + .E. + .F3.} (any areldECB

*confirm with your AHJ



Compliance Options
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Calculating Overall Thermal Transmittance

(U-value)

——
* U valuez Thermal TransmittanceZondUctivity
* Rsiz ThermalResistance (Sl/metric)

* Rmpz ThermalResistance (imperial)

1 1

U R
Usi = Uimp X 5.678 Rimp=Rsix 5.678



Calculating Overall Thermal Transmittance
(U-value)
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* Effective vs Nominal

* Wood vs Steel Stud

* Metal Framing

* Material properties resources

* Assembly properties resources
* ASHRAE Fundamentals Handbook(s)



Calculating Overall Thermal Transmittance
(U-value)
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Calculating Overall Thermal Transmittance

(U-value)

I

Effective Insulation

Nominal Insulation

Nominal insulation

accounts for insulation Effective insulation
v Ia\yer only accounts for insulation,

thermal bridging from

| framing, interior finish,
sheathing and cladding
. +airfilms

Nominal insulation accounts only for
thermal resistance of the insulation.



Calculating Overall Thermal Transmittance
(U-value)
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Coming soon to a distributor near you. . . or not
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WALL ASSEMBLY COMPONENTS' RSI| R
1 | exterior air film 0.03| 047
2 | fired dlay brick 47 (102 mm)* 0.07| o040
3 |17 (25.4 mm) sir pace with weep holes 2t baze of wall 018 | 102
4 |asphaltimpregnated paper® 0.00| 0.00
5 |2°(50.8 mm) extruded poly=tyrane type 3 / 4 178 | 1010
6 |7/16" (11.1 mm) OSB sheathing on | 062
7 |26 faming filled with R22 batt @ 16" e 255 | 14.48
8 | polyethyiene o.co| 0.00
9 |1/2"(12.7 mm) gyp=um board 0.08| 045
10 | finizh: 1 coat latex primer and latex paint o.00| 000
11 |intericr air film 012 | 068
Effectve RSI / R Value of Entire Assembly 49212792
Centre of Cavity RSI / R Value 624 | 3544
lled Insulation RS| / R Value(mominal) 565 | 3210
e e il )

Noto; "Vilues 10 1or enenc InaUSaion prodlcss. Whees @ specic naulation product 6 Leed In e assemtly

o thenrnd resistincs cabim, o bng e heemal resisioes vals whers sppictse, of et produ is
petied b be e s reporied by e Canedien Conmucton Malesials Certre (COMC) in e evokuoton |
of auch a procict. * The thermal ressmince of mortar was not considered. *Shearhing mermbrane matoel OUTBUARD’n INBOARD RATIO 0-49

st comply with CANCGSS 51 32 “Shaatthng Mormbaane, Breather Type
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http://cwc.ca/resources/walthermal-design/searchgo-to the-calculator/



Calculating Overall Thermal Transmittance
(U-value)

This i1s not an R0 wall!!
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A
e 16 ply 2x6 column



Calculating Overall Thermal Transmittance

(U-value)
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Table 3-3
Effective RSI Values of the Insulation/Framing Layer in Metal-frame Wall Assemblies("

e | etalDepthof Gty mm | PSS BAY | Scte Fming ey | pecie FamingCaiy
Empty Cavity, No Insulation
100 89 0.16 0.14 0.16
Insulated Cavity
100 89 1.94 0.97 1.16
100 89 2.29 1.06 1.27
100 89 2.64 1.13 1.37
150 152 3.35 1.25 1.51
150 152 3.70 1.30 1.58
200 203 4.40 1.37 1.69

() This Table is reproduced from ANSI/ASHRAE/IES 80.1-2010 with permission (EASHRAE).

4AEAT EOT I . w#t" 50A060 ' OEAA TPXIO®



Calculating Overall Thermal Transmittance
(U-value)
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Wass SWo 1T TA Surfage Temperature =11.6 C
Y 5 fipre Bad O Reffective =19.3 =~
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https://windows.Ibl.gov/software/therm/therm.htmi



Calculating Overall Thermal Transmittance

(U-value)

o

* "Steel studsare designed to provide thamaximum possible
conductive energy transferacross a wall using the
minimum amount of material? a thin web with cleverly
designed heat transfer fins (flanges) on both sides to
efficiently absorb heat on one side and reject it on the
other. [...] It is pointless to insulate the cavity to fight this
efficiency of heat transfer."

-Joseph W Lstiburek, Ph.D., IM\SHRAE Journal



http://www.highbeam.com/doc/1G1-171213314.html

Calculating Overall Thermal Transmittance
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Adding More Insulation to Steel Stud Assemblies

to go from an “Effective” R-value of R-15.6 to R-20

Incremental Energy
Building Type Construction Cost PF f:::;:)k
Cost Savings y
Commercial Office | $ 94,825 $1,116 85
High-Rise MURB $ 153,222 $ 2,542 60
Hotel $ 64,650 $ 543 119
Large Institutional $ 150,375 $ 1,833 82
Non-Food Retail $ 24,192 $ 461 53
Recreation Centre $ 28,400 $ 263 108
Secondary School $ 36,325 $ 306 119

*The B.C. Experience



Calculating Overall Thermal Transmittance
(U-value)
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Calculating Overall Thermal Transmittance
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Assembly Effective RSI (m?2 K/ W)

(U-value)
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==@==\/ertical Girts
=y Horizontal Girts
==@==\/ertical and Horizontal Girts

= [-ully Effective

==@== |ntermittent Girts - 12" (305 mm)
==QO== |ntermittent Girts - 24" (406 mm)
==fy==|ntermittent Girts - 36" (610 mm) /
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ASHRAE RP 1365 - Thermal Performance of Building Envelope Details for
MidZand HighRise Buildings (Final Report)

http://tc44.ashraetcs.org/research.htmi


http://www.techstreet.com/cgi-bin/detail?product_id=1806751

Calculating Overall Thermal Transmittanc
(Climate Zones)




