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Ventilation

Ay

Ventilation should be a controlled movement of air
through the house;

The purpose of the ventilation system is to control odors,
contaminants and indoor levels of moisture; -

i
The ventilation system must not adversely:affect the
building envelope or the operation of other mechanlcal
systems;

Both the building and the occupants need fresh air.

a
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Why Ventilate?

Humidity - mold, mildew, etc.
CO, - people breathing R
+ Cigarette smoke and other gases -
* Pressure

a
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What is Ventilation?
The movement of air -
— Air for cooling;
— Air for appliances; e
— Air for people to breathe.”
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- House and occupants need a ventilation system
for fresh air and the expulsion of pollutants;
~« Spot ventilation systems like bath fans and range
hoods need draft air;
» Atmospheric combustion appliances need draft
air; i
» Decorative appliances like fireplaces rae'edfd?a_ft
air; ot N
« Cleaning appliances like central vacuums need - *
draft air.

If these things can’t"ﬁappen simultaneously without
~ interfering with each other, the house is too tight.

REYORA
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Fan Terms

CFM - cubic feet per minute;- :

Static pressure — resistance to flow;

.

Measured "WC or Pa (Pascal); 7 e
Sone - linear measurement of sound; -,

HVI (Home Ventilating Institute) and HRAI
(Heating Refrigeration and Air Conditioning
Institute of Canada).

HEYOLRA
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How to read a far)_...b_ox,,__,, :

. FanModel #

« Air Flow and Sound
Rating 70 CFM and 4
Sones
+ “For baths up to65sq. /'~
t, othegponfé-to 85 sq.
i X g
« Ceiling or wall =3
installation
S sUL
« HVI
1 FEYORA
Tl g by

Can a house be too fight? = o7 e e

Yes.

‘A house is too tight if it negatively
affects the comfort and health and. .
living activities of the occupants.” .

FEYORA
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It doesn't take much

¥ L

1 Pascal
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_«Typical natural draft furnaces,
boilers, and water heaters have
venting problems with pressures .

L

exceeding 5 to 7 pascals; .#*

«Conventional fireplaces start B Sk

having problems at 3 pascals.
-
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Hovs{_do ydu know if it’s too tight?

. » Measureit -

"

Well'insulated, new house, blower door
" tested to 1,200 cfmgg,

T b L
House Depressisrization Chart
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To limit that to 5 Pascals this house would leak 260 cfm. Need to add a-
hole to make up the difference. 350-260 = 90 cfm
CFM = Area of the vent x VAPa o
Area of the vent = 90/\/5 = 40 sq. in. 7 inch diameterhole = 1w
House Depressisrization Chart
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Adding a 350 cfm kitchen fan would
depressurize the house to 8 Pascals.
— HMDq-m:ud.awﬂun —
Ee R -]
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g o S
Y v

- -
+ Or add balancing air.
L
. 3 ‘:" \
Note: An HRV or ERV is designed | = *
to be a balanced system and not a

. | source of make-up air for any other
device.
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A|r Flow Considerations and House
Préssuresy’ g« 1/

&

REYORA

Other parts of a residential ventilation system
. ﬁ 1
| i e
i
B
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A residential ventilation system is
more than just a bathroom fan or a P
range hood. 4

I '!Os
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The wonders of air pressure

- Forced air heating and cooling systems
should circulate an equal volume of air to
and from the conditioned spaces, keeping
the air pressure in the house neutral.

« If the house is under positive pre_ssure'?f'é"i;_
will be pushed out of the conditioned space. -

« If the house is under negative pressure,
unconditioned air will be sucked in.

FEYORA
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* Air leaks or holes in supply ducts allow air to escape
before it is delivered to the conditioneld"space;.._‘,

» Because of this unbalanced condition, more air is taken
out by the return ducts, putting the house under negative
pressure.

« If the ducts run through the attic, the system is

attempting to air condition the outdoors! .
Sl

HEYOLRA

Negative Pressure Caused by Laaky Ducts

Air leaks or holes in the return ducts pull less air from
conditioned spaces; Z
More air is supplied than is returned, putting theé house -
under positive pressure. pard .

a

FEYORS
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- Who cares?

We're talking about tiny numbers.

s -
Sl

Infiltration is slow — damage . Y
takes place over an extended
period. Like a slow drip.

a
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Unbalancing can even occur by simply closing a room
door!

s -
Sl

Mechanically induced infiltration dwarfs natural infiltration:
¥
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Flow is balanced
as long-as the
door is open.

Central Return A

f " + Doors open ' Y
- -
ﬁ}v & N A FEYDER Rem located in hallway N
" b o i ety i 3 ¥ ¥
e : JE ritF p Air forced Ou\"\;,"’ ‘\ ot

Central return
2 “'929’: closed

: e
When the dooris

T e ) v
e/ g e i pr- r i closed, the system
: 1 is unbalanced with
Leak from closed high pressure in =
Room to outside one room and low
= i pressure in the
~other.
A_-— A_-—
@ ! i

| Leak from attic or outside
into the building systs
. Pt
T Flow through the
~ .
system is reduced
Fis relying on leakage.

. Air'sucked in. —>

-
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oal: keep pressure across the wall less than 2.5 Pascals
R s £ L
A L ' S A s
Hole on each side of the
. wall covered by a grille.
i High Pressure Low Pressure i
: g : Somph) [
e 8- L . Alowsairinthe wall ' e & X ?
el - cavity to be drawn in \ 3
T as well. — For 2.5 Pascals:
Test chamber at: = L Area in sq. inches = CFM/.83" =
the Florida v v
. Solar Energy A f
y Center. ) N
RS | T =
. - 100 cfm into the room
FEYOLRA . 100/.83 = 120.5 5q in.
ot m - . » " .
fFrosume-d & - Need 10_ x 12 ipenlng

ey Lo

Grilles on either side
- of the wall with a wall
“sleeve.

. s it
Privacy insert in -
wall sleeve impedes

- light and sound transfer.

vigh Pressure gy : .
tSupply) e rE
| '] __-Qn"f‘ﬁ’ 4 ¥
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i W
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: Sy ; b A Sty
3 - t T YV e j [ i
3 7 - e i * Slot under the door. - P - ot
Offset grilles offer privacy. > ¥
- Fagh Pressure Low Pressure .
Hagh Pressure Low Pressure . A4 (Sepply et} T
) [ Gemy S R ) 5 Sho
A ¢ S5 T foae X Low resistance, clear path. R ] [ S
- Airin the cavity is drawn in. =% ’ d— Limited privacy. e L

Flow is limited by the ~ Can b‘tiz restricted by e

narrowest wall dimension — carpeting. S\ Pascales . ._-

usually 3.5". Pt

o = Area in sq. inches = CFM/2
N7
4 w
ot "3 o " o 100 cfm into room
it s R 100/2 = 50
; s n g 30 inch door LY
ar FEYOER ©_ 50/30 = 1.67" cut under door HEYORS
: S : 4 S
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Jumper duct.
e 4=
1 High Pressure LowPressure -,?f:ﬁ'" 4
(Suappy) Gotamy o W :
— = -4
For 2.5 Pascals:
Duct diameter required =
square root of the CFM
Mot o’ b
4 100 cfm into room
" Sqrtof100=10 5o BEYORA
10" diameter duct . S Soaleliel
Py ’ e ]

If you know the flow rate: shortcuts to =
cé-léiulating__the y\_/alli' opening size... -

+ Wall opening with grilles: E*
Area in Square inches = CFM/.83
« Slot (no grilles): ' L
© . Areain square inches = CFM/2 "~ FE

* Flexible jumper duct with grilles = squaré ?-‘i""‘_-
root of the cfm .
e

& r T e iy & r T vy
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If you don’t know the flow rate:

+ For square or rectangular inlefs, determine
the area and double it to determine the
approximate flow into the room. v

Example: A 4” x 12” grille probably aIIows
96 cfm into the room.

* Determine the relief opening accordingly. .'

REYORA

« If the inlet is round, square the diameter

and double it to determine‘the -
approximate flow rate.

Example: An 8" diameter grille could allow
(8 x 8) x 2 = 128 cfm into the room.*

* Determine the relief opening accordin\gly._

Note that these are just approximations. It is far better to

know or measure the flow.

HEYOLRA

Some devices that can be used to
measure low pressure differentials:

Bacharach 13-7019
MZF gauge approx
$250
Bacharach 13-3000D
Draftrite Draft gauge
approx $130

ﬁl’esm 506

B(;}gsi:glshjlgnometer Pocket Manometer
Approx $810 EDprosilal

Dwyer Model 460
_Air Meter approx $30

\\Ip

Energy
Conservatory
DG 700

FEVHS
Blelime]

System Design and Controls -

FEYORA
Sikelioet
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System Design

Natural/passive ventilation;

heat or energy recovery.

Exhaust or Supply only ventilation;
Mechanically balanced ventilation;
Mechanically balanced ventilatién W|th

FEYORA
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Earth sheltered housing that doesn'’t need ventilation.

T
¥
R
i
-
e ]

These homes in Sumba (Indonesia) work
well with natural ventilation. . FEYDEAR
' oy ittty

AYAAY v

.
e

- TypiE:aI ceiling insert
i’\ bath fans. T e
)’/ Should be certified by HVI .
for both air flow and sound. ™
%1001
i CERTIFIED
REYORA
Seofieliwenl

FEYORA
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Wiy ] Rty

s TR ouat-sese enical ORI
erbistins sputen

ALDES MULTIORT FAN

10



- Slot vents

LA

Other Vents

HEYOLRA

A multi-port supply
system can be used to
duct fresh air to
bedrooms where
people spend the most
-time. It should be able
to filter and condition
the air.

Fresh air into the return -
side. Distribution through .
air handler. &

REYORH

.~Heat or Energy Recovery Ventilators

¥y

Solution

HVR/ERYV Installations

11



_ ' Why use which?

Ay

Number of bathrooms and layout of the
house;

Financial considerations; >
Existing systems; Y
Owner preferences;

Owner participation.

REYORA

" Overview of controls

« Wall switch

.

* Motion Control

HEYOLRA

Occupancy/Motion Detector

100

90

80

70

|
60 —No Fan
— Occupanc
50 - S
M‘ﬂ =
40 ¥ \ S
30

20

ON ST o ©W®MmMONTHOWND O 0
SO d NN®ITOHI O d AN MmO T W
S H A BT WD~ DS H NG T B SN

R R R

REYORH

Overview of controls (cont.)

* Humidity Control

Electronic

FEVHS
Blelime]

Fan Run w/Humidity Control w/2% Hysteresis

A If the RH control is set
12 / to turn.on at 42% and

off at 40%, the fan
would run for only 10
1 2 minutes in these
¢ o conditions.
0.8
0.6 —42%RH|
il
0.4 -
0.2
0
S s S = WS &~
& o 5 1o gisE Foii S coRiiet
S LF Ll 6 = s _denn T
O Slelined
My ] Rl

Fan Run w/Humidity Control w/2% Hysteresis

A If the RH control is set
12 / to turn.on at 42% and
b off at 40%, the fan

would run for only 10

1 2 minutes in these
¢ v conditions.
0.8
— 42%RH
0.6
— 2nd Qtr}
0.4 e i
If the RH Control is set to
02 turn on at 40% and off at
e 38%, the fan would run
for 9 hours in o1l o
0 the same conditions! *
S s T = oL S~
& Ao B 10 gSE Fienl F S coRmre
LT S N L, T
e B R
S St
ey i
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Overview of controls (cont.)

e Timers

Electronic and
electro-mechanical

Timed Control

Fan running for 20 minutes
each hour throughout the
day.  Note that'when the

HRV/ERV controls

/ Al

@)

5 2 A=

w

“Maintenance and filter change indicators
are critical to health and performance.

FEYORS
B it

el " Fan stops, the humidity
95 rises again as the
materials in the room give
8 up moisture to the
75 surrounding air.
65 \ i -
— %RH P
55 § ?J,
W e
bz Prrvo .
= o \/\ e b
25
15
R oy PG o e
SASSERES NS 2844
b ]
L ]
ey
End of Part 1 & b
Stay tuned for Part 2 ..
Thanks for listening oL
Paul Raymer
Jpaul.raymer@heysol.com
'ﬁ/ww.HeyokaSo\utions.com
G 'iﬁaﬁu
e ]
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Other ventilation issues & s

‘f';

a

y,gg.ems.-
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. Radon systems -

RadonAway

. Fah’s’ use backward curved, motorized impellers

1'.;:},

B ; S

S

http://www.radonwisconsin.com/

> el

Lt

: Attached Garages“’* S

-

Py L =
b, e
S Neutral Pressure Plane N W ok
; S¥Ci¢
B
L
: Wy ae BEYORA
. " € ey

e
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Darwin Award Contestant?

LEED for Homes EQ Credit 10.3

Minimize Pollutants from Garage and/or
Install an exhaust fan in the garage (1 point)
that is rated for continuous operation.
Non-ducted — 70 cfm or greater;

Ducted — 100 cfm or greater. 4

Can be run continuously or control with an
occupant sensor, light switch, garage door opening-closing mech msm
carbon monoxide sensor, or equivalent. - i

' NAHB Green Building Standard

801.4.2 “Install an exhaust fan in the garage” (They have eliminated this 5
in the final draft.)

Mechanical Code requirementlef 100 cfm/car

HEYOLRA

Whole House Comfort Ventllators

LA L

= Whole house comfort ventilators are NOT
whole house ventilation systems

* WHCYV are for cooling;
* Whole house ventilation system&ar"é‘for

~ fresh air for breathing. T
&
REYORHK
. SEEE

“ This is NOT a Whole House Comfort Ventilator.
Thls is an attic fan. ooy Tl s L

This is NOT a whole house fan. £ g
This could be a central ventilation system

-
for fresh air for people. ‘/I‘

Who_l_é, HoUse Comfort \/__entilatofs

T A s

2
FEYORA
Y e
A few bath fan -I,--
installation details: ¢ &
VR
2
F=EYORA
Y S

15



. FEYORA ! . @n PERA

Culet Law Wartage
FanlLight Series




What the heck is GREEN building
aRyWay? g

“Green building is the practice of:

« increasing the efficiency with which buildings and their
sites use and harvest energy, water, and materials;

« reducing building impacts on human healthand the
environment; e ad

« through better siting, design, construction, operation, =%

maintenance, and removal during the complete building = «

life cycle.”
Wikipedia.org o

FEVHS
b ]

ASHRAE Greenguide

.. a green/sustainable building design is one that
-achieves high performance, over the full life cycle, in
the following areas:

— Minimizing natural resource consumption . . . & ?-’,
— Minimizing emissions . . . i~
Minimizing discharge of solid waste and liquid effluents . . . %
Minimal negative impacts on site ecosystems.

— Maximum quality of indoor environment, including air
quality . . . . &

FEYORA
Sikelioet
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Ay

Green building is “holistic” building
— thinking it all the way through.

L

P g
HEYOIA
O ey
e
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What are you trying to do and how
would you like it to happen?..

REYORA

e

Lomep Phesstie™

HEYOLRA

FEYORS
belime]

FEVHS
Blelime]

Green Building: Riding the wave
with Good Ventilation™

- Role of ventilation in LEED for Homes;

* Role of ventilation in Energy Star with the Indoor Air
Package;

+ Ventilation in NAHB Green Building Guidelines;" "

= Ventilation in Green Communities and Health House;

« Lot of other GREEN programs like: Global Green, Green
Built, Inc. (Michigan), Build Green Program of Kansas
City, Green Energy Ohio, EcoBuild of Memphis,
Wisconsin Green Built Home, etc.

F=YORH
Sy

Wiy =] Rl

Comparing Green Building Guidelines
and Healthy Homes Principles:
A Preliminary Investigation

The National Center for Healthy Housing
April 2006

http:/iwww.centerforhealthyhousing.org/Green_Analysis.pdf

FEYORA
Tdebs

ey i i
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ANSI/ASHRAE 62.2-2007 .

“This standard applies to spaces intended for
human occupancy within single-family
houses and multifamily structures of three
stories or fewer above grade, mcludmg
manufactured and modular houses. This
standard does not apply to transient housmg
such as hotels, motels, nursing homes,
dormitories or jails:”

REYORA

62.2

« Sizing Table 4.1a is provided based on 7.5
cfm/person plus 1 ¢fm/100 ft? of
conditioned space;

* 62.2-2007 assumes 2 people in theimaster
bedroom like ASHRAE 62-1989;

» Table 4.1a reduces ventilation of larger **
residences compared to old 0.35 ACH
method.

HEYOLRA

Whole Building Ventilation Requirements
Table 4.1a (cfm)

62.2

¢ This level of ventilation is intended to be
provided continuously whenever the
building is occupiable.

» This can be supply ventilation, exhaust
ventilation, or balanced ventilation.

* This level of ventilation was set includinga
default credit of 2 c¢fm/100 ft2 for infiltration.

FEVHS
Blelime]

Number of 0-1 | 2-3 4-5- 6-7 >7
Bedrooms
<1500 ft2 30 | 45 | 60 75 90
1501-3000 45 | 60 | 75 |« 904 |#105
3001-4500 60 | 75 | 90 | 105 120 -,
4501-6000 754 90 | 105 | 120 135
6001-7500 90 | 105 | 120 | 135 150
>7500 ft2 105 | 120 | 135 | 150 165

a - FEYORH

e
LEED for Homes

Ventilation integrated with IEQ
Must achieve 6 points in IEQ

Two paths —
(Path 1) Energy Star with IAP (13 points)" plus
additional ventilation options
» Enhanced local exhaust (2 points)
+ 3 party testing (2 points)
« Better/Best air filters (2 points)
* Indoor contaminant control (2 points)
R=YORA
Seimet

Wiy =] Rl

LEED for Homes (cont)

(Path 2) Including nine credits for a max total of 21
points including:
— Combustion venting;
— Moisture control;
— Outdoor air ventilation; Pt
— Local exhaust; o
— Distribution systems;
— Air filtering;
— Contaminant control;
— Radon protection;
= Vehicle emissions protection.
HEYOIA
ekt

ey i i
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Start

‘ 1EQ Crodi 1: ENERGY STAR w! AP ‘ EQ Crodit 2: Gombuston Venting

Max. Points: 13 Points: 2 | Indoor Environmental Quality

Required for this pathway Prerequisite IEQ 2.1

| £Q Creat . Mo Care oy AR
Max. Point: 1 Optional Pathways through
EQ Crodt 4.2: Enhanced Outdoor Ar 2 IEQ Category

tilation
Max_ Points: 2

1EQ Credit 5.2: Enhanced Local Exhaust
Max. Points: 1
IEQ Credt 5.3: Third-Party Testing
Max. Points: 1

1EQ Credit 4: Outdoor Alr Ventiation
Max. Points: 3
Prerequisite: IEQ 4.1

1EQ Credit5: Local Exhaust
Max. Points: 2
Prerequisite : IEQ5.1

IEQ Credit 6: Distribution Systems s‘I' el
Max. Points: 3 o
prerequisite 1EQ 6.1 e
Poini: 2

‘ 1EQ Crodit7.2/7.3: | ‘ 1EQ Credit 7: A Fitoring |

Btter  Best Alr Fifiers

Points: 2 Prerequisite: EQ7.1

+
1EQ Credit 8.2: Indoor Contaminant 1EQ Credit 8: Contaminant Control
Control Max_ Points: 4
Max. Points: 2

£Q Credit9: Radon Protecion
Vax. Ponts: 1
Prerequisite: 1EQ9.1
important
£0 Grodt 10 Vaels s rtecion

Aminimum M Poiis 3

of 6 points HEYOER
mustbe

achieved in % i
the IEQ -y
category Fiish

m’_‘ ~ ENERGY STAR
L(Z1 . INDOORAIR PACKAGE
[EEET Specifications, version 2

Ventilation &
4.45_Provide mechanical whole-house ventiiation meeting all ASHRAE 62.2 requirements. The following reqirements shall be visually verified:

i rols rate (62.2 section 4). including ventiation
estiction In 62.2 section 45 (0. max 7.5 cim/100 5q.t. for Warm-Himid" Climates as defined by IECC Figre 301.1; AND

s i o on o634
T AT TS B o ol
- R Pl
i e
air temperature are met (e.g.. “air shall be tempered to maintain ger),

+The Humid" climates is o (ERV) or
are installed, per manufacturer's insiructions.

416 Provide local mechanical exhaust ventilation to outdoors in each bathroom and kitchen, meeting ASHRAE 62.2 section 5 requirements. In.
addition, all bathroom ventlation fans shall be ENERGY STAR qualified unless mutiplé bathrooms exhausted with a multi-port fan.

417 Clothes dryers shall e vented to outdoors.
Exception
Elestric candensing dryers, equipped with condensate dran.

HEYOLRA

ENERGY STAR, Indoor Air
Package, & Green Building

Green Home Staircase

Resource
Efficiency
T4Q and - Site.Planning
% wWater
Durability - Materidls
Energy *Moisture/Mold - Waste Mgt
Efficiency « Soil-gas Control - Renewables
*Pest Mgt.
+ Envelope HVAC
«Distribution \+Combust. Safety
. Ezgw'p{neﬂf - Materials
+Ligh {mg « Commissioning
* Appliances

H ENERGY STAR | | w/Indoor Air Package |  gGreen gu,/d,,yﬂ

- Making it Visible:
VENTILATION messaging

Involvement Questions:

* “Does your house ever feel stuffy?"

* “Did you realize that typical home
HVAC systems don't include Fresh Air
Ventilation?”

How to Demonstrate Value: ‘ ‘

= “All our homes are equipped with high
efficiency whole-house fresh air

ventilation.” Fresh Air Ventilation

« “Plus we include over a dozen

advanced heating and cooling system FRESH AIR
I 7 DAMPER
features to improve comfort and system
effectiveness.” a T
£

M

Leave a features comparison checklist.

and/or Benefits label(s) in utility room.

i iEnterprise é‘ / gg@ %
EIQVP B
OB 36 13 3000 ‘i . _‘& !
Enterprise Community Partners Green Building Program

The Green Communities Initiative is intended to help
“mainstream” green building and sustainable development in
the affordable housing industry. By 2009, Green
Communities will provide $550 million in Green Grants,
financing, and equity investment to create 8,500 affordable
rental and for-sale homes nationwide.

<

The Green Communities criteria are aligned with the LEED
(Leadership in Energy and Environmental Design) Green
Building Rating System®. The US Green Building Council,
through LEED, strongly supports the Green Communities
initiative. In addition, the Green Communities criteria reflect
and are compatible with leading state and local green
building programs.

www.greencommunitiesonline.org

e 7-6 Ventilation
| ik MANDATORY
(] Except for Moderate Rehab ; . g

How 2
Install a ventilation system for the dwelling unit that provides 15 cubic feet per
minute of fresh air, per occupant.
Intent
Optimal ventilation improves indoor air quality by providing fresh air to the living
space on a regular basis.
f i

Things to Consider pre P

« Design the ventilation system to take maximum advantage of regional

climate characteristics in order to help cut down on energy costs.

+ Natural ventilation is acceptable in “paradise” climates defined under
ASHRAE 62.2 Exceptions to 4.1.

« Specify a mechanical wholesfiduse ventilation system per ASHRAE 62.2
and the EPA Energy Star with Indoor Air Package Specifications.

FEYORA
Bcleley

ey i i
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+ oz American Lung Association Health Houses

The Health House program provides quality information for
home builders and home owners regarding home
design, construction, renovation and operation with a
focus on healthy indoor air quality. Health House seeks
to build a unique blend of sound medical scienge: ;
integrated with proven building science in a format
understandable to both homebuilders and homeown'e(s_,

www.healthhouse.org

REYORA

* HVAC system designed according to Manual.J

« Ventilation (Final performance test): “Continuous people ventilation
should be at least 1.0 cfm per 100 square feet of floor area plus at
least 15 cfm for the first bedroom and 7.5 cfm for each additional

bedroom.
— The ventilation system shall be capable of providing 2 times this
amount; oL
— Minimum 45 cfm S W

— Outdoor air shall be distributed to or exhaust air drawn from at least
three locations including all bedrooms; k.

— Select fans that are quiet, energy efficient, and long lasting;
— For surface mounted fans, sound should be < 1.5 sones;
— Power.should be < 0.5 watts per cfm (1 watt/cfm for HRV);

— Flows rated at 0.2 inches WC shall be used to meet the people
ventilation rates.”

o=

e o L :
“Results . i
Global Green's unique approach merges innovative research,
cutting-edge community based projects and targeted advocacy that:

— Educates hundreds of millions of people annually
— Leverages billions of dollars for environmental initiatives
— Implements ground-breaking environmental policy”
il
i Iy
Green Built, Inc. -
A project of the Home & Building Association of Greater Grand Rap|ds
(HBAGGR), Green Built, Inc. supports home construction practices’
% that incorporate environmentally friendly site development, water
conservation, energy efficiency, waste reduction, and other green
practices. .
CQORDINATES "
Home and Building Association of Greater Grand Rapids
2021 44th St. SE
Grand Rapids, MI 49508

United States FEYORA

Green Built Home ¥
Wisconsin TE

http://www.gfeenbuilthome.org/

Mechanical Systems

Q 44. High efficiency whole house fan installed with R-38 min. |nsulated cover.

0 45. Two properly supported ceiling fans installed (ENERGY STAR label encouraged).
0 46. Ceiling fan pre-wires provided in habitable rooms (min. 2 prewires not including
bedrooms).

Q 47. (2) Heat Recovery Ventilator (HRV) installed. ¥ i

List manufacturer s il

Q48. (3) Energy Recovery Ventilator (ERV) installed. .

List manufacturer.

Indoor Air Quality

Q 15. (4) House meets American Lung Association Health

House standards. &

Q 16. Automatic tub/shower room fan controls such as

timers or humidistats.

Q17. Bath fans installed with smooth ducting with short,

straight runs. m
Q 18. Spring loaded, weather stripped fan dampers -
installed. Q ;.ﬁH.Il

@j National Association of Homebuilders
NATIONAL

GREEN BUILDING

STANDARD™ -

802.1 Ventilation systems to comply with ASHRAE 62.2-2007 (proposed)

802.1.1 Local mechanical exhatst ventilation to outdoors in each bathroom and'kitchen meets ANSI/ASHRAE
62:2-2007 section 5;

802.1.2 Bathroom exhaust fan is provided with an automatic timer or humidistat;

802.1.3 Kitchen range and bathroom exhaust are verified to specification. Ventilation airflow is tested to meet the
rated fanairlow al 25 n .G o duci(s) sized per requifements of 622 table7.1 and/or the manufacturers =
installation \nstrucllons (ANSI/ASHRAE Standard 62.2-2007, section 7.3). 5.

802.1.4 Exhaust fans are ENERGY STAR s g

* | 802.2.1 Whole building ventilation meets the requirements of ANSI/ASHRAE Standard 62.2-2007, section 4;
= (1) Exhaust or supply fan(s) -7 points .
~ (2)Balanced exhaust and supply fans - 9 points
= (3) Heat-recovery venilator - 10 points
~ (4) Energy-recovery ventiator — 10 points,

802.2.2 Ventilation airflow is tested to meet the rated fan airflow (at 0.25 in. w.c.), or duct(s) sized per
580 l#reme‘[\ts gf:?)Z 2, Table 7.1 and/or the manufacturer's installation instructions (ANSI/ASHRAE Standard 62.2-
, seclion 7.3). %

FEYORA
Sikelioet
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VENTILATION AND THE GREEN BUILDING
OPPORTUNITY Useful web addresses:

Ay

o~ www.hvi.org
« _ www.usgbe.org-(link to LEED for homes through this)-
« . www.affordablecomfort.org
* www.nahb.org
National Association of State Energy Officials

State & Territory Energy Offices
hitp://www.naseo.org/members/states.htm 4
+ U.S. Dept. of Energy - Energy Efficiency and Renewable Energy State Energy

Office Contacts: -
http://wivw.eere.energy.ogov/State” energy program/seo contacts.cfm

FEYORA
Bcleley
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References (cont)

*  www.energystar.gov

« ASHRAE 62.2 standard:
www.ashrae.ord/publications/detail/16090

+ Publications referred to in Session at Comfortech: g

9-,'.
Companson of various programs
hitp://www.centerforhealthyhousing.org/Green Anal sis.pdf

* www.greencommunitiesonline.org
«  www.healthhouse.org

« -http://www.greenbuilthome.org

Green Program Summary

« All Green building programs have ventilation
requirements — Get to know ANSI/ASHRAE
62.2-2007 and Energy Star with 1AP;

* Bad ventilation installations can cause prpblems
and result in expensive callbacks; .

* “Snake oil” or “Band Aid” solutions will come
back to bite you;

HEYOLRA

A FEYORA
Verification Testing
(orHow do you know it really works?)
Simple stuff: g
: Paper Fan draws it up at:
Single ply paper tissue |>30 cfm o o
Single ply paper towel |>»60 cfm
“20'Ib™copier paper »110 cfm
a- FEYORA

Verification Testing
(or How do you know it really works? Cont.)

Simple stuff - CMHC “Calibrated Garbage Bag”:

http://www.cmhc-schl.gc.ca/en/co/maho/yohoyohefinaiqu/inaiqu_003.cfm

FEVHS
Blelime]

Verification Testing
(or How do you know: it really works? _Cgpt.)

Simple stuff — CMHC “Calibrated Garbage Bag™

Time to deflate small “green” |CFM
bag (Glad 66 x 91 cm)
1 second 50 clim i e
5 seconds 30 cfm
12 — 13 seconds & 10 cfm
F=YORA
@ el

Wiy =] Rl

Hot wire anemometer $699
Vane anemometer $479

Balometer $1306

Evaluation of flow hood
measurements for residential

« register flows
http://epb.Ibl.gov/publications/Ibnl-47382.pdf

FEYORA
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Thanks for listening

Paul Raymer y

3 i, A
WP ey - T ﬂ.‘.-" paul.raymer@heysol.com
.-‘._.J/ ; { www.HeyokaSolutions.com
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