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Learning Objectives

e Provide an overview of residential air leakage testing code
requirements in Florida

e Understand the sensitivity of local climate conditions to levels of
urbanization

e Understand the typical methods of prefabrication and energy-
efficiency used in Swedish homebuilding factories today, as well as
the historical developments leading up to today's methods

e Summarize Florida residential air leakage testing compliance
findings and recommendations

ASHRAE is a Registered Provider with The American Institute of Architects Continuing Education
Systems. Credit earned on completion of this program will be reported to ASHRAE Records for
AIA members. Certificates of Completion for non-AIA members are available on request.

This program is registered with the AIA/ASHRAE for continuing professional education. As such,
it does not include content that may be deemed or construed to be an approval or endorsement
by the AIA of any material of construction or any method or manner of handling, using,
distributing, or dealing in any material or product. Questions related to specific materials,
methods, and services will be addressed at the conclusion of this presentation.
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Average Swedish house
144 m? (1550 ft?)

Typical 1.5-story Swedish catalog house
Photo: A. Denzer




B a n tt i Gardu i byggtankar?
y y : Har hittar du din husleverantdr snabbt och enkelt.

arkitcktritat hus as a forha noam-




Platta pa mark (slab-on-grade)
Photos: Scott Hedges



Typ.: 14” wide

R-36 to R-50
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Typical wall section of Swedish factory house
drawing: Gregory La Vardera Architect
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Wall construction starts with window
Photos: A. Denzer



Typ. U-values:
1.2t0 0.8
(R-4.7 to R-7)

Triple-pane is standard
Photo: Build Well Scandinavia AB



Typical floor construction of Swedish factory house
drawing: Gregory La Vardera Architect




Typical Swedish roof

drawing: Svenskt Tra




Exhaust Air Heat Pump Geothermal Heat Pump

Typical heating systems
Images: Energikontoret Skane
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Swedish Energy Codes: Today

2018 (BBR 25)

Performance-based:

Baseline:
90 kWh/m?/yr (28.5 kBtu/ft?/yr)

Adjustment factors for climate:
0.8 in mild areas (such as Malmo)
1.9 in the coldest climate (Kiruna)

Adjustment factors for source:
1.6 for electricity

Modeling required
Indoor temperature: 21°C (70°F)



Swedish Energy Codes: Historical

1975 (SBN75)
R-19 walls; R-28 roofs

1978 amend.

3.0 ach/h at 50 Pa
triple-pane windows
comparable to IECC 2009

1984 (ELAK)

for electric-heated homes:
R-33 walls; R-47 roofs
HRV required
comparable to I[ECC 2015



Sample Advertised Energy Use for Heating and Hot Water
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Sample Advertised Energy Use for Heating and Hot Water
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Sample Advertised Energy Use for Heating and Hot Water
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Climate comparison
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Sample Turnkey Costs

S169/ft? S239/ft? S239/ft?
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1990s catalog house

R-60 in roof

R-31.5 in wall




Lee Schipper *

Lawrence Berkeley Nat’l Lab

o - i . ., i
= & il — -+ i) e
__ e "’ =
b
§
— i e e L
’._ .
'
-,

Schipper to Congress
(1984):

“...rather stunning
performance of the

. Swedish housing

industry.”

“In 1981, homes in
Sweden had on average

. twice the effective levels

of wall insulation as
homes in Minnesota

III



1984

Lee Sehipper i
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Swedish houses tod;ftj_g* are built to the world's highesrt standard. The average
Swedish home has fewer defects in \17:::)1‘1{111:11151]1'1) and is more free of drafts than
its equivalent in North America or the rest ot Europe. It is heated to a higher

temperature, yet consumes considerably less energy for heating. Its superior

perﬁ:}rnlﬁnce 18 lﬁrgel}* due to the techluz:plc}gic:ﬂ S(:}pl'listicati(::>11 of the Swedish

product, not to significant compensatory ditterences in the size or comtort of
homes, the behavior of occupants, or energy prices. The point is not that the best
Swedish house is better than the best U.S. house, for example, but that the
average new Swedish house is so much better than the average U.S. product.




Conclusion

“One could consider Sweden as a ‘crystal
ball’, showing what American House
Building might look like if we had spent
the past 40 years committed to improving

z’ﬁ% efficiency.”

—Hedges and La Vardera, 2013
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