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ASHRAE 62.2-2010 Topics

(not simply about cfm's)

Spot ventilation requirements same as IRC-Mechanical

Attached garages shall be adequately sealed from living
spaces to prevent migration of contaminants (IRC-M)

Clothes driers exhausted to exterior (IRC-M)

Ducts outside conditioned space must be sealed
= |RC-M and IECC-R require all ducts to be sealed
= |ECC-R requires leak-testing of ducts if portions of system outside

Sone (sound) rating requirements must be met (IECC-R)

Branch duct systems must have back-draft dampers
Whole-house fan supply/exhaust flows shall be field-verified
Continuous vs. intermittent fan specifications (IMC-M, IECC-R)
Max. exhaust threshold for atmospherically vented appliances
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Historically...How has natural
ventilation been calculated?

Pressure (wind) Convection (stack effecty Mechanical (fans)

= ASHRAE 62.1
= ASHRAE 62.2, and
= |nternational Mechanical Code

= Specify ventilation for acceptable
indoor air quality in low-rise
residential buildings.

= Ventilation is acceptable at natural
infiltration rates >0.35 ACH, 5, re

(7ACHsp) ///{%
N-factor variables: _j//ﬂ

= Climate (geography)
= Building height
= Building exposure




10/31/2012

R402.4.1.1 — Blower Door Testing

Blower Door Testing

/”L

AP = -50 Pa

(Air Leakage Rate of 3ACH, or 5ACH;, Required)

Use of a calibrated fan to
quantify/evaluate air leakage...

= Installation. Components of the
envelope and air barrier are
installed in accordance with the
thermal- and air-barrier table.

= Testing. The building shall be
tested/verified with a blower door
to quantify rate of air leakage not

L i exceeding 5 ACH50.
= Where required by the AHJ,
—) Blower Door Testing shall be

conducted by an approved third
party.

- -

Calculating ACHg,

ACH;,=(CFM;, X 60 min/hour) =+ Vol. Divide CFMs, by 10
Then take Sqg. Root
16 For example:
2,550 CFMs, = 10 = 255 sq”

\ 255 = 16" x 16” hole

* Blower Door Flow Reading = 2,550 cfmg,

* House Volume = 27,000 cul/ft

» ACHs = (2,550 x 60) + 27,000 = 5.7 ACH

(Multiply by 60 to convert from minutes to hours) It's like having a window open 24 /7// 365
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=N 2009 IECC Air Leakage 7ACH;,

4 mph wind = 0.35 ACH,,
(140 cfm or 8,400 cubic/ft of natural @
ventilation/hr)

20 mph wind = 7.0 ACH,,
(2,800 cfm or 168,000 cubic/ft of natural ventilation/hr)

(1,500 sqg/ft home wi/full basement)

ENERGYSTAR Tighter than Code

Air Leakage 2ACH;,

2012 IECC Air Leakage 5ACH;,

4 mph wind = 0.25 ACH,,
(100 cfm or 6,000 cubic/ft of natural Q
ventilation/hr)

20 mph wind = 5.0 ACH,,
(2,000 cfm or 120,000 cubic/ft of natural ventilation/hr)

(1,500 sqg/ft home w/full basement)
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4 mph wind = 0.1 ACH,,
(40 cfm or 2,400 cubic/ft of natural g
ventilation/hr)

20 mph wind = 2.0 ACH,,
(800 cfm or 48,000 cubic/ft of natural ventilation/hr)

(1,500 sqg/ft home w/full basement)

Based on a single-story 1,500 sqg/ft house

(N-factor=14.58) __ ACHS50 __ ACHn
2 | — CFM50 = 4,000 200 1.37
~ 1 — CFMS50 = 2,000 0.0 69
E— CFMS50 = 1,000 55 34
Stackeffeet | mmeee CFMS0 = 1,000 + 75 CFM fan
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Outdoor Temperature, degree F

Source: University of lllinois — Building Research Council




IRC R303.4 — Mechanical Ventilation

IRC M1507.3 — Whole House Ventilation

R303.4 Mechanical ventilatlon. Where the air infllratlon
rate of a dwelling unit Is less than 5 alr changes per hour
when testeel with a blower door al a pressane of 0.2 Inch we
(50 Pa) in sccordance with Section N110Z.4.1.2, the dwelling
unlt shall be provided with whole bouse mechanbcal ventila
tion In accoedance with Section M1507 3,

MI507.3 Whole-l hanical ilation system.
Whale-house mechanical ventilation  systems  shall be
designed in accordance with Sections MI1507.3.1 through
M1507.3.3.
MI1507.3.1 System decign. 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 permited io serve
as such a system. Outdoor air ducts connected 1o the return
side of an air handler sliall be comidered (o provide supply

ventilation.

MI507.3.2 System controls. The whole-howse mechani-
cal ventilation system shall be provided with controbs tha
enable manual everride.

MI507.33 Mechanical veniilation vate. The whole
howse mechanical ventilation sysiem shall provide sutdoor
air sl a continuous rate of not less than that determined in
accordance with Table M15307.3.3(1).

Exception: The whole-house mechanical ventilation
system is permitted 1o 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
MI1507.3.3(2).

Calculating a 62.2 Ventilation Rate

IRC R303.4 — Mechanical Ventilation

IRC M1507.3 — Whole House Ventilation

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 [ 6-1 [ >1
(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 foot = 0.0929 m?, 1 cubic 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* 1 3 2 L5 13 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.
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Def'n - WHOLE HOUSE
MECHANICAL VENTILATION SYS

CFMfan = O-O1Afloor + 7-5(Numberbedroom + 1)
+ (alternative compliance supplement)
- (infiltration credit)

Base formula, step by step:

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

4 people * 7.5 CFM/person = 30 CFM

= Calculate 1 CFM per 100 square feet of floor area:
1500 ft2/100 ft2 per required CFM = 15 CFM

= Add them together:
30 CFM + 15 CFM = 45 CFM continuous




Def'n - WHOLE HOUSE

MECHANICAL VENTILATION SYS

Supply-only System

INSULATED
oucr

TAKEQFF COLLAR

AR RETURN SIDE OF
HEATING SYSTEM

24 HOUR TIMER WITH
ONIOFF SWITCH WIRED
PARALLEL TO FURNACE
FAN

FURNACE
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Def'n - WHOLE HOUSE

MECHANICAL VENTILATION SYS

Integrated [Balanced] System
s HRV or ERV

é caling axhaust grles
fma&m i ©  csling supgply griles
o vontiation supply ducts

hood.
xhaust fan S centiation sxhaust ducts
]
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Restrictions
= Hot, Humid Climates

Exhaust-only systems shall not
exceed 7.5 cfm/100 ft2 of CFA.

= Very Cold Climates

Mechanical supply systems
exceeding 7.5 ¢cfm/100 ft2 of CFA,
prohibited. 23

= ASHRAE 62.2-2010
= Currently required by DOE WAP
= 2012 IRC/IECC
= BPI BAS as of January 2013

= 2006 Wisconsin pilot study found

78% of weatherized units require Vendaion and
additional ventilation under 62.2. o LowrRise

» This is from 47% compared to
Standard 62.2-2003. ==
= Average installed cost of exhaust- @

only system, including controls:
$375 (2006 dollars).
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R403.6 — Equipment Sizing

Materials & Equipment Costs $ ACCA Manual “J'- Manual ‘S’

= Manual J8t is only used to calculate the heating and cooling loads.

= Manual J8" guides HVAC designers to use ACCA Manual S to

= Exhaust only $250 select equipment that is the right size (see § 10-4 of Manual S).

N . = Manual S sets equipment sizing limits, as summarized in Table 1.
» Exhaust + Distribution $300 quip 9 ’
w—e Manial 8 Equip Selection Sizing Limi
H H H = Equi Sizing Li Reft
u SLI p ply + Dl Stl’l b Utl on $300 Ventilation and F.",“".‘..SJEE“_":m 1IN - T3P of todal 5:‘\::?3
iog :.‘:3’::"’:; - Boilers 1007 - 140%% of total heating lond Section 2.3
H rd . i AR conditioners 115% of woml cooling load* Section 34
= Spot + Exh/Sup + Dist $600 oo I Low Rice ey JL SN [Heatpamps T15% or 1757 of tokal cooling Toad® | Section 33
. Residential Load Supplanciial cal (hest pumpsy
= Balanced HRV + Dist $950 Calculation o Electric Based on equipment balance point Section -8
=i = 5 - s Dual fuel 100% - 140% of toral heating load Section 6-§
i Emergency Heat theat pumps) | Based on local codes Scction 49
. Balanced ERV + DISt $11350 [lons') Manual 8 Input for Design Air Flow (Mamual 1)
Mode of Operation Requirement Reference
»  Hecating T nse Scction 2-6
o Cooling Air flow associated with the selected Section 311
= equipment’s capacity - 4
T Ticat pumps ina ¢ =
Heat pumps ina .
* Thesize ot the s wenidity conditions
i el B alendat hi Moo ke o 26

Questions?

Darren Meyers, P.E., CEM, BPI-BA
International Energy Conservation Consultants
ﬁs Education, Energy Engineering, Building Diagnostics, Sustainability

dmeyers@ieccode.com

www.ieccode.com
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