MultiFamily Ventilation Updates: ASHRAE 62.2,
+ Best Practices and Practical Applications
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Topics Covered

e How to use ASHRAE 62.2-2010 to determine
ventilation airflow requirements for MF

e Other items required by 62.2-2010

e Strategies and products for achieving proper

ventilation
e Airflow testing p
* Potential issues with ventilation ‘-

e Future directions
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A few general observations...

* |AQ and ventilation issues are very subjective

e Code compliance is getting more complex — 2012 IRC/IECC
* Industry experts are not all in agreement

* Occupant behavior plays a large roll

* Ventilation requirements can vary depending on type of
construction
e Single family or multifamily
* New construction or renovation

* 62.2 version use status EarthCraft- 2007
* Programs are transitioning from 2007 to 2010 | LEED v3-2007
*  Many programs use 2010 LEED v4-2010
e 2013 is not in widespread use at this time NGBS- 2007

ENERGY STAR- 2010
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Good Indoor Air Quality is a Goal...

e ASHRAE 2010 states in Section 2.1: “ Thermal
comfort issues are not included in this standard.”

e And in Section 2.2:

2.2  While acceptable 1AQ is the goal of this standard, it will

not necessarily be achieved even if all requirements are met

a. because of the diversity of sources and contaminants in
indoor air and the range of susceptibility in the population;

b. because of the many other factors that may affect occu-
pant perception and acceptance of IAQ, such as air
temperature, humidity, noise, lighting, and psychologi-
cal stress;

r if the amhient air is nnaccentahle. and this air is hronoht
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Why Mechanical Ventilation?

e To help us remove chemical,
physical and biological
contaminants from living spaces

* As homes get tighter,
ventilation through infiltration
goes away

e Definition from 62.2-2010:

acceptable indoor air quality: air toward which a substantial
majority of occupants express no dissatisfaction with respect
to odor and sensory irritation and in which there are not likely
to be contaminants at concentrations that are known to pose a
heaith risk.
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2010 Single Family Ventilation

CFM;,, = (0.01 x Aqy,, ) + (7.5 x (# bedrooms + 1)) +
(alternative compliance supplement)

- (Infiltration credit) v&
These terms are zero

OR for new construction

Fioo Area (19
< 1500 30 45 60 75 90
1501 — 3000 45 60 75 90 105
3001 — 4500 60 75 90 105 120
4501 - 6000 75 90 105 120 135
6001 — 7500 90 105 120 135 150

> 7500 105 120 135 150 165
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Southface 62.2-2010 Ventilation Calculator Tool

Ventilation Rate Calculator, v4
ASHRAE 62.2-2010 Existing Homes
(Entervalues into blue-shaded cells only)

For More Information:
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| Affordable H Conditioned Floor Area, Sq. Ft & Georgia Environmental agency, visit Southface
ordable " : Weatherization Trainin
Number of Stories 1 le weatherization training to Online. g
Number of Bedrooms 3 nced professionals within |
e = The Georgia Weatherization
Number of Full Bathrooms 2 ssistance Program. This | ascie
S assistance to low-income HEEEETIE FO0 AN
Number of Kitchens L 25 to permanently reduce Ceneral Information about
Post-Wx Leakage (CFMg,) 0 Southface Weatherization

Providershig
’ Operable
Building Am

o Training
rrization

The Georgia Environmental

Local Exhaust (Spot Ventilation) CFM Window? cost-effective ways to Finance Authority (GEFA)
Grants to Gr — h " uce energy bills in existing
Energy Poli¢ Kitchen 1 - Exhaust Flow (CFM) 70 Yes e i |
—— KI;:: :rll ZéxE:ha:ts:lFlov{c(f:;d] — y tate, incorporate audiovisual Download
- Exhaust Flow es
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How is Multifamily Different Than Single Family?

* MF requirements came later & are in Addendum j (2010)
e MF usually smaller conditioned floor area than SF,
sometimes much smaller
e Exterior wall area usually much smaller
* Impacts potential building envelope
leakage area
* Can impact exterior vent locations
* Implications of low-income housing
e Occupants may not run the AC
* Potentially not as educated on best ways to operate
HVAC systems for comfort or energy savings
e Sometimes not vested in the property
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EarthCraft Requirements 62.2-2007

REQUIRED AT ALL LEVELS
ES 4.0 Install exhaust fans in all bathrooms and duct to outside -
ES 4.1 Gas kitchen range vented to exterior 2100 cfm fan -
ES 4.2 Ventilation strategy compliant with ASHRAE 62.2-2007 -
ES 4.3 When installed, fresh air intakes must achieve the following standards: All
1. =10" away from exhaust outlets , vehicle idling zones, parking garages -
2.  When run to soffit the duct must be extended and affixed through soffit -
3. Fresh air duct may not be run to the roof -
4. Fresh air shutoff may not be controlled by humidistat -
5. Install rigid duct with insulation -
6. All intakes must be ducted to exterior of building -
ES 4.4 Seal seams of all intake and exhaust ducts with mastic -
ES 4.5 Duct clothes dryers to outside -
ES 4.6 No power roof vents -
ES 4.7 Back-draft dampers for kitchen and bathroom exhaust -
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62.2-2010 MultiFamily Basics

e Ventilation formula for new construction is
CFMy,, = (0.03 x Agp,,) + (7.5 x (# bedrooms + 1))

TABLE 8.2.1a (I-P)

Dwelling Unit Ventilation Air Requirements, cfm
e or use Table 8.2.1a

Bedrooms

(from Addendum J) Floor Area, f! L a4 s
<500 30 40 45 35 60

S00-1000 45 35 60 10 15

1001-1500 60 10 i3 85 90

15012000 15 83 90 100 105

2001=2500 90 100 105 115 120

2501-3000 105 115 120 130 135

3001-=3500 120 130 135 145 150
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2010 MultiFamily Basics

e For existing buildings, Local Ventilation
Alternative Compliance can be used

e Fans can share common exhaust duct as long
as each fan has damper to prevent
backdrafting

e “Building” in Section 4 refers to single
dwelling unit in Section 8

e Corridors and common areas ventilated at
0.06 cfm/sf of floor area
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2010 MultiFamily Basics

Mixed use- Nonresidential (commercial) spaces must
meet ASHRAE Standard 62.1

Parking garages adjoining occupiable space must have
exhaust venting at 0.4 cfm/sf unless 2 walls are open
to outside

Air seal to minimize any transfer air between adjacent
units (including vertical chases)

Doors to hallways shall be gasketed or made air tight
(impacts stacked-unit exhaust only strategy)

4= Southface =

2010 MultiFamily Basics

e Suggested air transfer compliance method is
blower door test showing leakage <0.2 cfm/sf
of unit envelope area at 50 Pa with
doors/windows of adjacent units open

e Exhaust ventilation of multiple units can be
achieved by one downstream fan if fan is
continuous run or each inlet has a damper

* If supply ventilation used, follow same rules
as exhaust

4% Southface I




62.2 MultiFamily 2010 vs. 2013

 MF included in Standard
* No other substantial changes to MF

* 62.2-2010 Addendum J for MF is very similar
to 62.2-2013

Ventilation and

Acceptable :
lowbear Ao SRy i Ventilation and |
in Low-Rise s }

Residential Buildings keld ‘;‘:’-Cgta:ﬂ;
! ndoor Air Quali

in Low-Rise

Residential Buildings

Amarican Soclety of Hasting. Raligerating
and Alr-Conditienimg Enginesry, Inc.
Tl e . £z

¥% Southface ASHRAE 62.2-2013 Tool
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62.2-2013 MF Calculator

L1 www.residentialenergydynamics.com/REDCalctree/10ols/ASHRALDZZZU L3 .a5px

TAED ResidentialEnergyDynamics.com

RESIDENTIAL ENERGY DYNAMI— =
INNOVATIVE SOFTWARE SOLUTIONS

Home RED Calc Free About Us

4%  REDCalcFree . Tools = ASHRAE 62.2-2013 |

RED Calc Free 8

Reset Print ﬂ

i arted i &
2:.'.?:':,0 HED ASHRAE 62.2-2013 Ventilation
Preferences [:]
Ventilation

ASHRAE 62.2-2013[ i ]

ASHRAE 62.2-2010 o

MNew or existing construction | Existing ¥

Use infiltration credit |Yes v

= Optimal air filtration

First Hour Rating [:]
Instantaneous Sizing @

Electrical Usage [:] Limited capacity
Depressurization [i] Click to reserve
be Airfl 1
:::t;i:ﬂu:' o g Closest weather station |- Select a Country — ¥ re::::‘
";:“"“e Weather and shielding factor [1/hr] =
Air Leakage Metrics @ T
Design Infiltration @ | %
Advanced Infileration @ Living area [ fi2 v|] — J{,
Insulation . -
B e P Number of occupants v U ltra Al re
Ly Fill L]
Ht.:eTr;nst, e Building height [|ft v |] WHOLE HOUSE YENTILATING DEHUMIDIRIERS
Infrared R-Value @ * Fresh air ventilation
Parallel Path R-Value @ Measured leakage @ 50Pa [[CFM v ] (ASHRAE 62.2)
Domestic Hot Water
Systems Comparison @ « Effective moisture control
Auerage Daily Usage @ | Use Advanced Blower Door Inputs

Volume per Use e I Use Local Ventilation Alternative Compliance
Water Flow Rate [i]
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62.2-2010j - MF New Construction (NC) Calculation

Base formula, step by step:

Multiply the number of bedrooms + 1 (or the number of
people) by 7.5 CFM per person:

3BR: 4 people x 7.5 CFM/person = 30 CFM

Calculate 3 CFM per 100 square feet of floor area:
1200 sf: 0.03 x 1200 ft? required CFM = 36 CFM

Add them together:
30 CFM + 36 CFM = 66 CFM continuous

4% Southface .

Compared to Table 8.2.1a

TABLE 8.2.1a (I-P)
Dwelling Unit Ventilation Air Requirements, cfm

Bedrooms
Floor Area, ft2

1 2 4 >S5

=300 30 40 43 a3 60
S00-1000 45 35 60 70 15
10011500 60 70 23 90
1501-2000 15 85 90 100 105
2001-2500 90 100 105 115 120
2501-3000 105 115 120 130 135
3001-3500 120 130 135 145 150
>3501 135 145 150 160 163

% Southfa.c -




Calculation vs Table 8.2.1a

CFM requirements are always lower using the
calculation, sometimes much lower!

3BR, 1500 sf Table 8.2.1a 75 cfm
Calculation 75 cfm

3BR, 1200 sf Table 8.2.1a 75 cfm

_ 12%
Calculation 66 cfm

3BR, 1001 sf Table 8.2.1a 75 cfm 20%
Calculation 60 cfm

4= Southface 5

Existing MF Construction Calculations

CFMg,, = (0.03 x Ag,,, ) + (7.5 x (# bedrooms + 1)) +
(alternative compliance supplement)

— Hefileatien
Break this down into 2 smaller steps:

1. Use the base formula to determine the whole house
continuous requirements = 0.03xA + 7.5x # occupants

2. Calculate the alternative compliance supplement
(local or spot ventilation deficit) — for new units this is
zero.

Note: MF units are never allowed infiltration credit
Note: CFM must be measured for each exhaust fan

4% Southface -




Why No Infiltration Credit?
Addendum j

8.2.1 Ventilation Rate. The required dwelling unit
mechanical ventilation rate, L& shall be [hl._ rate in
Section 4.1 plus 0.02 cfm per ftZ (10 L/s per 100 m—j of floor
area or, equivalently, the rate from Tables 8.2.1a and 8.2.1h.
The required mechanical ventilation rate shall not be reduced
as described in Section 4.1.3.

62.2- 2101

4.1.3 Infiltration Credit. Section 4.1 includes a default
credit for ventilation provided by infiltration of 2 cfm per 100 fi?
(10L/sper 100 m } of occupiable floor space. For buildings built
prior to the application of this standard, when excess infiltration
has been measured in accordance with ANSI/ASHRAE Standard

138 d A iband od Mdassismine ddw Fhanms Ratoe in Notachod
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Existing MF Construction Calculations

The alternative compliance supplement calculation lets you
take the inadequate CFM delivery or total lack of required
local ventilation fans into account

* Kitchen requires 100 CFM on demand or 5 ACH continuous,
based on kitchen volume

e Bathroom requires 50 CFM on demand or 20 CFM
continuous. Not required in % baths.

* Operable windows in those rooms reduce deficit by 20 CFM.
Only one deficit reduction per room.

* Deficit cannot drop below zero

Sum all deficits and divide by 4. Add the result to the
continuous whole building ventilation CFM requirement

4% Southface .




step 1- MIF Existing Construction Calculation

Base formula:

Multiply the number of bedrooms + 1 (or the number of
people) by 7.5 CFM per person:

Calculate 3 CFM per 100 square feet of floor area:

Add them together:
66 CFM continuous

4= Southface o

Step 2- Alternative Compliance
Supplement Calculation Example 1

Bathroom: 50 CFM required
Existing fan = 20 CFM

L/ e Operable window
(reduce deficit by 20 CFM)
20 CFM fixhaust Fan BR
H@/Bath 50 CFM req. — 20 CFM
50-20-20=10 existing - 20 CFM (window) =
10 CFM deficit
g 70 CFM Exhaust Fan
BR H Kitchen: 100 CFM required
H Kitchen BR » Existing fan = 70 CFM
3,_4_ Wiians « Operable window
— (reduce deficit by 20 CFM)

100-70-20=10

100 CFM req. — 70 CFM
existing - 20 CFM (window) =
10 CFM deficit

4% Southface T




Step 2- Alternative Compliance
Supplement Calculation Example 1

Net deficit in home:

. . « 10CFM + 10 CFM =
= = 20 CFM deficit

20 CFM fixhaust Fan BR [
]@/Bath

50-20-20=10

] e This is based on on-
demand requirements.

—

* We will add capacity to
the whole home
continuous fan, so can

gy PereEER reduce deficit.
BR H
H Kitchen BR Divide deficit by 4 for
additional continuous CFM
3 2 requirement:
100-70-20=10 e 20CFM/4 =5 CFM

Continuous CFM Req. from Base Formula = 45 CFM

66 CFM+5CFM =71 CFM
4= Southface —

Step 2- Alternative Compliance
Supplement Calculation Example 2

Bathroom: 50 CFM required
» Existing fan = 50 CFM

L/ e Operable window
50 cfm fan BR H (reduce deficit by 20 CFM)
50 CFM req. — 50 CFM
HEB/Bath 50-50-20=0 existing - 20 CFM (window) =
0 CFM deficit
— No fan
BR H Kitchen: 100 CFM required
H Kitchen BR « Nofan =0 CFM
3,_4_ Wiians - _ « Operable window
— (reduce deficit by 20 CFM)

100-0-20=280

100 CFM req. — 0 CFM
existing - 20 CFM (window) =
80 CFM deficit

4% Southface —




Step 2- Alternative Compliance
Supplement Calculation Example 2

Net deficit in home:

 OCFM+80CFM =
80 CFM deficit

* This is based on on-
demand requirements.

50-50-20=0

* We will add capacity to
the whole home
continuous fan, so can

G reduce deficit.

Il Kitchen Divide deficit by 4 for
- additional continuous CFM
requirement:

» 80 CFM/4 =20 CFM
Continuous CFM Req. from Base Formula = 45 CFM
66 CFM + 20 CFM =86 CFM

4% Southface -

Types of Ventilation

e Exhaust Only
— Single or multiple
ventilation fans
e Supply Only ']
_ Outside air into building
— Outside air into return plenum
— Through wall

* Balanced

— Fan in/fan out
— ERV/HRV

¥% Southface
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Types of Ventilation

e Exhaust Only (Negative House Pressure)
— ACvs DC fan
— Not recommended for humid climate zones
e Supply Only (Positive House Pressure)

— Through wall
— Uses big fan to draw small amount of air

— Complex setup and operation
e Balanced (Neutral House Pressure)
— ERV best but better ones are expensive

— Inexpensive models have limited cfm
capacity

4% Southface e

Exhaust only

e Usually alarger, more quiet bath exhaust fan with
timer switch

e Cost- around $75-5100-ish
e Vent layout and installation is critical to airflow

— Qversize fan to be sure of airflow

4% Southface —




Exhaust only

* Plus- Inexpensive to buy and operate, especially with

DC motor; runs continuously

* Plus- If quiet, occupant might not unplug it

* Minus- Negative pressure pulls unconditioned air

from largest, most available hole

* Minus- How will infiltration air be filtered and

conditioned?
e Minus- Potential combustion

safety issues

4% Southface
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Supply Only

* \VVent from outside
to house or return
plenum

* Air needs to be
filtered

* Need manual
damper, electric
damper and
controller/timer

e |Insulate vent pipe

¥% Southface
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Supply Only

e AirCycler FRV/VS
— Around $75-250
— Install S ?
— Controls AH fan
and electric damper

4% Southface
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Supply Only
* Plus- If designed and installed correctly, this
type should supply the intended ventilation cfm
e Plus- Air can be filtered and conditioned

* Plus- Slight positive pressure inside house (good
in humid climate zones)

* Plus- Ventilation air can be well mixed and
distributed throughout house by duct system

* Plus- Minimize combustion safety issues

¥% Southface
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Supply Only

 Minus- Energy penalty of using a large fan to
bring in a small amount of air (reflected in HERS
Index)

* Minus- Insufficient ventilation air flow due to
low pressure in HVAC closet — consider a shroud

* Minus- Potential moisture issue in HVAC closet

* Minus- Damper design with springs; durable?
accessible?

4% Southface
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Supply Only

Minus- More pieces- design, install, operate

Minus- More complex HERS modeling

Minus- Exterior vent placement

Minus- Cumbersome filtration

¥% Southface
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Supply Only- No Controller

e MF vent system commonly used for 62.2-2007

-Electric damper opens
when system is on, closes
when system is off

-Lack of negative pressure
in AH closet severely
impacts ventilation airflow
(consider a shroud)

-No ventilation when

system not running (i.e.
during shoulder seasons)

4% Southface

Supply Only With Controller

e Required in 62.2- 2010
e SWEET setup:

— QOutside air with manual
damper (FanTech Iris),
electric damper and
controller (Air Cycler VS)

¥% Southface




Supply Only With In-Line Fan

- Around $300-400 [ ISR
* Labor S ? ‘

e Usein-line fan
instead of AH fan

e Manual and electric
dampers

 Honeywell bath fan
controller- fan and
damper

4% Southface 5

Supply Only With In-Line Fan

e Plus- Likely to have correct
ventilation cfm

e Plus- Low initial and
operating cost

* Minus- Potential moisture
issues in HVAC closet

¥% Southface i




Balanced/Hybrid

e Uses exhaust fan with intake air
controlled by electric damper )

e Doesn’t contribute to pressure p\
imbalances inside house

e Air needs to be filtered
* |nsulate vent pipe

4= Southface
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Balanced/Hybrid
e AirCycler g2/g2-k
— Around $250-350

— Install S ?
One Hour of Ventilation
] 15 30 45 60
utes minutes minutes minutes minutes

HRV/ERV
Vs >
Central .
Fan AirCycler® g2-k Exhaust

_____________ Fan :

1,800 CF of fresh air required - 1,350 CF provided during heating/cooling = 450 CF still needed

450 CF/ 60 CFM = 7.5 minutes of exhaust time required to meet the ventilation demand for that hour.

4% Southface
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Balanced/Hybrid

* Plus- Doesn’t contribute to pressure imbalances
inside house

* Plus- Low energy use

e Plus- Low cost

* Plus- Simple to install and operate

* Minus- Where is intake air coming from?
e Minus- Is intake air conditioned?

e Minus- Distribution?

4= Southface =
ERV/HRV
e Doesn’t contribute to pressure imbalances
inside house

e Can temper humidity and temperature of
incoming air

e Can be controlled
by T-stat

4% Southface i




ERV-Spot

* Panasonic WhisperComfort
— Around $350 (internet)
— Install S ?
— 20-40 cfm

— 21-23 watts '
— Under 1 sone 0 <R

— Sensible Recovery
Effectiveness 66%

— Total Recovery
Efficiency 36%

4= Southface
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ERV-Spot

* Plus- Doesn’t contribute to pressure
imbalances inside house

* Plus- Low energy use

* Plus- Relatively low cost

* Plus- Ease of set-up and operation

e Plus- 2 pipe design, lower install cost
* Minus- Low moisture transfer

* Minus- Distribution?

4% Southface
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ERV- Whole Unit

e Broan ERV70S : G
— Around $675 (S475 internet)
— Install S ?
— 35-70 cfm
— 35-60 watts "
— low sones '
— Sensible Recovery
Effectiveness 69%
— Total Recovery
Efficiency

50%

4= Southface

ERV-Whole Unit

* Plus- Doesn’t contribute to pressure
imbalances inside house

* Plus- Low energy use

* Plus- Ease of set-up and operation

* Plus- Decent moisture transfer

* Plus- 4 pipe, can be tied into duct system
* Minus- Higher cost

4% Southface




Ventilation System Installation

e Always run to exterior vent cap
* \Vent pipe sizing- continuous or intermittent
e As short and straight as possible |
* Metal pipe best; pull tight if flex
e Turns as gradual as possible

* |nsulate vent pipe

e Cover with insect/bird screen

e Controls must be labeled

4% Southface "

Proving Airflow

e Testing ventilation
airflow

— Energy Conservatory
Exhaust Fan Flow
Meter

— Flow
hood/balometer

— Large vane
anemometer

¥% Southface




TEC Exhaust Fan Flow Meter- $175

1. Connect tube from pressure tap on box to input of
side B of gauge

4% Southface
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TEC Exhaust Fan Flow Meter

2. Select door position to
match exhaust flow:

a. E1:44-124 cfm

(Kitchen) _ sua i
e Position Holes
b. E2:21-59 cfm |

(Normal Bath)

c. E3:10-28 cfm
(Poor Bath)

Program Gauge

[ T T R S T i e e T
-~

Turn on Exhaust Fan
Create air-tight seal over exhaust

Read flow in cfm
Southface

I
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Flow Hood/Balometer- $1400-3000

10-500 cfm
Measures supply and

return

Very accurate

Easy to use

4= Southface
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Large Vane Anemometer- $300-700

* Accurate, easy to use
Supply or return

Measures temp and velocity
Have to enter area of grill

Use traverse to get average
cfm

http://www.trutechtools.com/Airflow-
Videos_c_1156.html

4% Southface
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Occupant Behavior

e Who controls ventilation?
— Unit occupant or management?
— Accessibility of controls

6.2 Imstructions and Labeling. Information on the ventila-
tion design and/or ventilation systems installed, instructions on
their proper operation to meet the requirements of this standard,
and instructions detailing any required maintenance (similar to
that provided for HVAC systems) shall be provided to the

owner and the occupant of the dwelling unit. Controls shall be
labeled as to their function (unless that function is obvious,

such as toilet exhaust fan switches). See Chapter 13 of Guide-
line 242 for information on instructions and labeling.

4% Southface =

What could possibly go wrong...?

e Occupant doesn’t run AC
or dehumidifier

— Use fans to move air

e Ventilation system is
turned off

e Qutside air not
conditioned leading to
moisture issues
(mold/mildew)

e Lack of proper

maintenance
¥% Southface
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Supplemental Dehumidification

e Humidistat SDE VEW FRONT vEw
controlled - JT SUPPLY DUCT LOGNED
I,f
e Accessible — CURTAN STME R,

SEE NOTE 1

||
T ACCESS PANEL FOR CRD, AP
controls? e s mon ||l
' T AR CYCLER, SEE NOTE 8 =
. 4
e |nstallin i =Y

REFRIGERANT LINES ENTER
HVAC closet

| |l|
i

AT TOP OF UNIT, ROUTE I
10 CU/HP AS SHOWN ————— T"T Bl

1”1 1 "'—22 MAX =
36" MAX l |~ ora oeowirer, see vore 7} MAX

=
1

* Drainto ] /] i -
T S 147 waCLR 6o HOLE cuT INTO FaN colL
con d en Sate \’f § UNIT HOUSING, SEE NOTE 9
~ CONDENSATE RISER FROM FLOORS B
. WIN. \ — ABOVE TO DRAIN ON BOTTOM
p| pe 1 FLOOR, SEE RISER ———————|_|
SECURE TO WALL
ELECTRIC RETURN AIR THRU ELECTRIC
34" MAX WATER HEATER, LOUVERED DOOR WATER HEATER,
SEE PLUMBING SEE_ PLUMBING
N v e 26.5" MAX —=]
1 = CPVC CONDENSATE LINE by |
T DRAIN TO HUB DRAIN IN T
=] BOTIOM FLOOR APARTMENT A

4= Southface =

Supplemental Dehumidification

* |nnovative
Dehumidifier
— In-wall
— Tamper-resistant
— 25 ppd
— Around $650
e Stand-alone
— 25-70 ppd
— $150-400

4% Southface
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Critical needs...

e Occupant education M
— Explain why ventilation is important

— What can happen if system not
operated properly

e Better ventilation controls
— Simple and robust

— Easy to understand and operate

e Tying ventilation into whole house
design
— Regional standards

— Takes energy use and humidity
control into account

4% Southface
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What’s different about 2012 IECC?

2012 IECC 402.4.2.1 Envelope Tlghtness

ASHRAE 62.2 & IRC 2012 Ventilation

Two Requirements:

1. Testing of house leakage
ACH;g, =
«CZ’s 3-8, blower door result

<3 ACH,

CEMS50 x 60

E

IIIIC\ CORAPLERATION

S

Volume

«CZ’s 1-2, blower door result
<5 ACH,,

2. Visual Inspection

-Slightly different Air Sealing

and Insulation Checklist
-MF common wall - gone

-Fireplace doors - back




What’s different about 2012 IECC?

¥ CORPERVATION

2012 IECC 403.5 Mechanical Ventilation IE;;

ASHRAE 62.2 & IRC 2012 Ventilation

H H H R403.5 Mechanical ventilation (Mandatory). The building
LI n ks Ve nti Iat ion ba Ck shall be provided with ventilation that meets the requirements

. . of the International Kesidential Code or International
tO MeChanlcaI COde. Mechanical Code, as applicable, or with other approved

means of ventilation. Outdoor air intakes and exhausts shall
have automatic or gravity dampers that close when the venti-

1. Dam pers requ ired lation system is not operating.
R403.5.1 Whole-house mechanical ventilation system
2 Efficient fans re qu ired fan efficacy. Mechanical ventilation system fans shall

meet the efficacy requirements of Table R403.5.1.

Exception: Where mechanical ventilation fans are inte-
gral to tested and listed HVAC equipment, they shall be
powered by an electronically commutated motor.

TABLE R403.5.1
MECHANICAL VENTILATION SYSTEM FAN EFFICACY

AIR FLOW RATE MINIMUM MINIMUM EFFICACY AIR FLOW RATE MAXIMUM
FAN LOCATION (CFM) (CFMIWATT) CF

Range hoods Any 2.8 cfim/watt Any

In-line fan Any 2.8 cfm/watt Any

Bathroom, utility room 10 1.4 cfm/watt <090

Bathroom, utility room 90 2.8 cfm/watt Any

For SI: 1 cfm = 28.3 L/min.

R-34 2012 INTERNATIONAL ENERGY CONSERVATION CODE"

www.southface.org

2012 IRC

ASHRAE 62.2 & IRC 2012 Ventilation

R303.4 Mechanical ventilation. Where the air infiltration

e VVentilation is rate of a dwelling unit is less than 5 air changes per hour
when tested with a blower door at a pressure of 0.2 inch w.c

R E QU I R E D (50 Pa) in accordance with Section N1102.4.1.2, the dwelling

unit shall be provided with whole-house mechanical ventila-

tion in accordance with Section M1507.3.

- A ny h omet [ g hte r R303.5 Opening location. Outdoor intake and exhaust open-
ings shall be located in accordance with Sections R303,5,1

than 5 ACH,, and R303.5.2.

R303.5.1 Intake openings. Mechanical and gravity out-
door air intake openings shall be located a minimum of 10
feet (3048 mm) from any hazardous or noxious contami-

e Between ‘12 IECC nant, such as vents, chimneys, plumbing vents, streets,
alleys, parking lots and loading docks, except as otherwise
and ‘12 IRC, whole specified in this code. Where a source of contaminant is
. located within 10 feet (3048 mm) of an intake opening,
house meCh an|CaI such opening shall be located a minimum of 3 feet (914
I . . mm) below the contaminant source.
ventilation Is now For the purpose of this section, the exhaust from dwell-
m and ated] ing unit toilet rooms, bathrooms and kitchens shall not be

considered as hazardous or noxious.

R303.5.2 Exhaust openings. Fxhaust air shall not be
directed onto walkways.

www.southface.org




TABLE M1507.3.3(1) CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM AIRFLOW RATE REQUIREME| -

DWELLING

e NUMBER OF BEDROOMS Note-

ELTIOR 0-1 2-3 | 4-5 | 6-7 >7

AREA IRC 2012 does not
{=quare Airflow in CFM -

feet) include ASHRAE 62.2
< 100 = s = & 2 details & formula:
1é58010‘ 45 60 75 90 105 |

= 00, (#BR+1) x 7.5 cfm

4,500 ol 42 = 105 124 + 1cfm/ 100 s.f.
4,501 -

el 75 90 105 120 135 (Suggest state

57'02010' 90 105 120 135 150 amendment with 62.2 as
> 7,500 105 120 135 150 165 alternative approach)

For SI: 1 square foot = 0.0929 m2, 1 cubic foot per minute = 0.0004719 m3/s.

TABLE M1507.3.3(2) INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORS™ "

RUN-TIME
PERCENTAGE
IN EACH |25% |33%|50%|66%|75%|100%
4-HOUR
SEGMENT

Factor? 4 3 2 [15]1.3] 1.0

a. For ventilation system run time values between those given, the factors are permitted to be determined by
interpolation.

b. Extrapolation beyond the table is prohibited.

2012 IRC

ASHRAE 62.2 & IRC 2012 Ventilation

» Basically, takes the 62.2-2010 table (but not the formula)

TABLE M1507.3.3(1)
CONTINUOUS WHOLE-HOUSE MECHANICAL VENTILATION SYSTEM AIRFLOW RATE REQUIREMENTS

DWELLING UNIT NUMBER OF BEDROOMS
FLOOR AREA 0-1 [ 2-3 | 4-5 | 6-7 | >7
(square feet) Airflow in CFM

< 1,500 30 45 60 75 90
1,501 - 3,000 45 60 75 90 105
3,001 - 4,500 60 75 | 90 105 120
4,501 - 6,000 75 90 105 120 135
6,001 - 7,500 90 105 120 135 150

> 7,500 105 120 135 150 165

For SI: 1 square fool = 0.0929 m?, 1 cuble foot per minute = 0.0004719 m¥s.

TABLE M1507.3.3(2)
INTERMITTENT WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORS®®

RUN-TIME PERCENTAGE IN EACH 4-HOUR
SEGMENT

25% 33% 50% 66% 75% 100%

Factor® 4 3 2 1.5 1.3 1.0

a. For ventilation system run time values between those glven, the factors are permitted to be determined by interpolation.
b. Extrapolation beyond the table is prohibited.

2012 INTERNATIONAL RESIDENTIAL CODE® 509
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2012 IRC

ASHRAE 62.2 & IRC 2012 Ventilation

« CFM'’s are based on design
and not on verified flow
measurements

SECTION M1507
MECHANICAL VENTILATION
M1507.1 General. Where local exhaust or whole-house

mechanical ventilation is provided, the equipment shall be
designed in accordance with this section.

2012 INTERNATIONAL RESIDENTIAL CODE®

M1507.4 Local exhaust rates. Local exhaust systems shall
be designed to have the capacity to exhaust the minimum air
flow rate determined in accordance with Table M1507.4.

TABLE M1507.4
MINIMUM REQUIRED LOCAL EXHAUST RATES FOR
ONE- AND TWO-FAMILY DWELLINGS

AREA TO BE EXHAUSTED EXHAUST RATES | |

100 cfm intermittent or 25 cfm contin-
uous

Mechanical exhaust capacity of 50 cfm

Kitchens

Bathrooms-Toilet Rooms

intermittent or 20 cfm continuous

For SI: 1 cubic foot per minute = 0.0004719 m¥s.

M1507.3 Whole-house mechanical ventilation system.
Whole-house mechanical ventilation systems shall be
designed in accordance with Sections M1507.3.1 through
M1507.3.3.

M1507.3.1 System design, The whole-house ventilation
system shall consist of one or more supply or exhaust fans,
or a combination of such, and associated ducts and con-
trols. Local exhaust or supply fans are permitted to serve
as such a system. Outdoor air ducts connected to the return
side of an air handler shall be considered to provide supply
ventilation.

M1507.3.2 System controls. The whole-house mechani-
cal ventilation system shall be provided with controls that
enable manual override.

M1507.3.3 Mechanical ventilation rate. The whole-
house mechanical ventilation system shall provide outdoor
air at a continuous rate of not less than that determined in
accordance with Table M1507.3.3(1).

Exception: The whole-house mechanical ventilation
system is permitted to operate intermittently where the
system has controls that enable operation for not less
than 25-percent of each 4-hour segment and the ventila-
tion rate prescribed in Table M1507.3.3(1) is multiplied
by the factor determined in accordance with Table
M1507.3.3(2).

www.southface.org

A New Approach...

Ventilation for New Low-Rise
Residential Buildings

ASHRAE 62.2 & IRC 2012 Ventilation

» Frustrated with the energy
implications of where 62.2-2013 is
going, BSC Standard 01-2013
has emerged — new homes only!

* Based on 62.2-2010, the new
standard requires upsizing the
exhaust ducts by 1”

e CFM measured or based on HVI
rated airflow at 0.25” w.c.

4.1 Ventilation Flow Rate

August 7,2013

BSC Standard 01 - 2013

Building Science Corporation
30 Forest Street
Somerville, MA, 02143

www.buildingscience.com

Outdoor air shall be mechanically supplied to each dwelling unit using a ventilation system
providing no less than the rate specified in Equations 4.1a and 4.1b. The whole-building

ventilation system may be balanced, intermittently balanced, or unbalanced.
Table 4.1

Q,=0.01 Asioor + 7.5(Npx +1) (4.12) System Coefficient based on system type”
Qgan = QuCs (4.2) System Type Distributed Not Distributed
where Balanced 1.0 1.25

Not Balanced 1.25 15

Qfan = fan flow rate (cfm)

* Where there is whole-building air mixing of at least 70% recirculation turnover each
hour, the system coefficient may be reduced by 0.25.

www.southface.org

G is the system coefficient from Table 4.1




Thank You...!!!
Ray lvy rivy@southface.org

Mike Barcik mbarcik@southface.org
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