Energy Codes:
Building Air Tightness and Ventilation

March 22, 2016

Mike Moore, PE.
Newport

rrrrrrrrrrrrrrrrrrrrrr



What We'll Cover

 Why Build Tight?

 Why Ventilate?

* Ventilation Requirements of Code
...and how to get around them!
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Why Build Tight?

» Water and moisture management
— Durability
— Structural integrity




Why Build Tight?

* Energy Performance

— Significant and cost effective
savings:

U.S. DOE: "much of the energy savings
attributed to the 2012 IECC results from

(air sealing) improvement.*

« Comfort
— Less drafty

47.1

— Q u iete r ¢/o homeenergypros

*U.S. DOE EERE. Minnesota Energy and Cost Savings for New Single— and Multifamily Homes: 2009 and 2012 IECC as Compared to the Minnesota w 4
Residential Energy Code. https://www.energycodes.gov/sites/default/files/documents/MinnesotaResidentialCostEffectiveness.pdf
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Why Ventilate?

e Control: ‘
— Odors
— Moisture
— Pollutants

* Promote: Health and Life Safety

Formaldehyde




Where Should We Ventilate?

e Local exhaust; kitchens and baths

e Whole-house




ASHRAE 62.2:
Ventilation Requirements

Ventilation and
Acceptable
Indoor Air Quality
in Low-Rise

 Mandatory mechanical ventilation Residential Buildings

— Bathrooms, kitchens, whole-house

e Whole-House MV

— Required for new construction regardless of tightness
— May be exhaust, supply, or combination
— May be intermittent or continuous
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ASHRAE 62.2;
Whole-House Ventilation Rate

e 2010: Whole-house ventilation rate assumes a
building leakage of 0.02 cfm/ft°.

Qﬁ'ﬂ? - O'OIAIFf}f)J*+ 7-5(N{;},f+ 1)

e 2013 and 2016: Removed leakage assumption.
Result: Fan rate increases for tight homes.

QIOI — O.O314f200r _I_ 75(Nbi" _I_ 1)
Qﬁm — QtOt - Qinf NP
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I-Codes:
Ventilation Requirements

« IECC R403.6
— Mandatory air-tightness: 3 or 5 ACH.,

— Mandatory mechanical ventilation (implied: local exhaust
and whole-house)

— Fan efficacy requirements

 IRC and IMC Whole-House MV PABLE M1s07.3.30h
— R303.4, 403.1: Required if ACH., £ 5 DWELLING U Eﬂfiﬂﬂinﬁ

— M1507, 403.3.2: May be exhaust, supply, | E%™ |aitiow incru

or combination 1_5‘;]1‘_5?% ;{*‘; ?i’

— M1507, 403.3.2: May be intermittent or 3.001-4,500 | 75 | 90
t- 4,501 - 6,000 90 105
continuous 6,001 - 7,500 | 105 120
Rates based on ASHRAE 62.2-2010; > 7,500 120 | 135

Q. =0.01*CFA+7.5(Nbr+1) NP -
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I Don't Get It...
. . ventilate???
Let's run some simulations!

Ooo

e BeOpt/EnergyPlus
e Climate Zone 5

* Single Family Detached Home
(~2650 ft2, 3 bedrooms)

e 2015 IECC Prescriptive Path
Compliant
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Survey

How frequently do you want to have
acceptable indoor air quality?

Annually
Quarterly
Monthly
Daily
Hourly

All the time!
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Build Tight and Ventilate Rigml ’Q

[AcH,, = 0] | ASHRAE 62.2-2013/2016 rate |

Daily Average Fresh Air Changes Per Hour

Results:
e Cansistent

& 030

fregsh air rate:
~@.3 ACH

. ”A%ceptable”
[AQbased on
ANSI standard

0.00
_lan Feb Mar Apr May Jun Jul Aug Sep Oct Nov . Dec

Average Fresh Air Changes Per Hour

Winter Spring Summer Fall Annual
- 0 ACH50; Q=0.03*CFA + 7.5(Nbr+1) 0.31 | 0.31 | 0.31 ] 0.31 0.31 hp 12
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How to Avoid Ventilation: -

#1: Build Really Leaky Q%i
Daily Average Fresh Air Changes Per Hour é

Results:

* Need 214 ACH,, for

daily average infiltration

to always meet or exceed . v o

. . . ¢ L
Build Tight/Ventilate e . . . N
Right scenario e o <. e

°%% o - e ® ... *s°% 5
60% increase in HVAC "Ntetm e oW
: oY m oefes dap aset

energy use vs. 62.2 Built LRI & LY
Tight/Ventilate Right
scenario
Severe over-infiltration; Jun  Jul  Aug  Sep  Oct  Nov  Dec

Average Fresh Air Changes Per Hour

diminished comfort

ater Spring Summer Fall Annual

31 0,31 0.31 0.31 0.31
e 14 ACH50; No Mech Vent 0.81 0.58 0.47 0.73 0.65 I\P 13
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Results;

c @®

e Annual
average ratcese
~sof62.2° ”

2013/2016..... 0

How to Avoid Ventilation
#2: Move Ventilation Requirement to 3 ACH_,

Daily Average Fresh Air Changes Per Hour

Winter

wilr Lllahls,-‘b

2 Summer

|Se |;. uct ov . Dec
Fall Annual

Per Hour

0.31

0.31

0.31

0.31

0.19

0.12

0.18

Newport Partners LLC



What's Wrong with Under-Ventilating?

» Significantly increases exposure to pollutants

« Annual average cost of health effects associated
with poor residential IAQ are ~$500/person*

 Symptoms:

— Impaired cognition

— Headaches
— Fatigue

— Trouble concentrating
— Irritation of the eyes, nose, throat and lungs

— Cancer

— Respiratory disease

— Heart disease

Concentration [ug/m?]

Formaldehyde levels can
double when air changes
decrease from 0.3 to 0.1

140

120 +

100—3

S
80 140 &
' O
01 @

Al

40 | A oﬁ@h

0

T T T
0.0 0.5 1.0 1.5 2.0
Air exchange rate [1/h]

Source: Hult et al.

*See reference slide. Assumes poor IAQ accounts for 0.01 disability adjusted life years (DALYs) per person, and that the
value of a DALY is $50,000. This value is at the low end of epidemiological studies that estimate the value of a DALY I\P

between $50k - $200k.
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Code as Compromise:

Daily Average Fresh Air Changes Per Hour

0.40

Resu[tS°

o BeﬁterIA than
sc@%’ngo #3-ACH;, . C e s

with nw\féi’@ﬁ}a}“m:g, PrONR SR A Piﬁ-u::‘ ¥

. w 2ote et o, LY .
— 5@% N |+w u%|§ 'M\-—.J :'E.-t yﬂ'ﬂ ;ﬁﬁ‘a 'ﬂ.- e "':‘; .rzf::b :J":
. ;W M
—_ o '"" d!"" ,.- ® A ° o - w» *
Redg;:flll%n %f péa' * . :‘r":‘: "- 4 " " S ':.n::"?‘u
. [ B L L T g ‘ .
EI)IJ v A f‘“:: :*""'

+ HVAC energy savings
versus 62.2-2013/2016

c . 1 N0/
Scer?gaﬂg?° J‘FH /0 Mar  Apr  May .Jun Jul Aug sep Oct Nov . Dec

Average Fresh Air Changes Per Hour
_Wintsr _<Gptine  Summer  Eall  Anpwal

* 3 ACH 50; No Wech Venk (D419 Pld (Pqk2 ks (Pakp
# 3 ACH50; 0=0.01*CFA + 7.5(Nbr+1) 0.26 0.23 0.21 0.25 0.24 l\P
16
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Recommendations

 Build tight, AND
e Ventilate

— At a minimum, retain ICC ventilation requirements, or

— As an alternative, reference ASHRAE 62.2-2013 or 62.2-2016
ventilation requirements, or

— Require compliance with 62.2-2013 or 62.2-2016

* Benefits
— Energy savings
— Acceptable IAQ
— Comfort
— Improved durability
— Improved public health
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Thank You

Mike Moore
303.408.7015
mmoore@newportventures.net
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