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A House is a System
of dynamic, interacting systems...

Thermal Envelope System <=) Air Barrier System
HVAC System@ Moisture Control System
Plumbing System <=) Electrical System

© Copyright 2013 LSU AgCenter



Building Envelope:

The Driving Forces

.\ \ wind

4
A heat Stack
4 Effect
- humidity heat

humidity

rain

Image Courtesy: Southface Institute

ILC © Copyright 2013 LSU AgCenter



How Heat Flows

Conduction

! « The transfer of heat
through solid objects.

 Insulation, multiple
layers of glass in
windows, reduce
conduction.

© Copyright 2013 LSU AgCenter



How Heat Flows

Radiation

« Movement of radiant
energy across empty
space from warmer to
cooler objects.

| + Examples:

— Sunshine (solar heat) heats
roof deck and brick veneer.

— Hot roof deck radiates to attic
floor: brick veneer to wall.

— Solar and radiant heat from
pavement passes through
clear glass,heats floor.

© Copyright 2013 LSU AgCenter



How Heat Flows

Convection

The flow of heat by
currents of air.

As air warms, It rises; as
It cools, it gets heavier
and sinks.

Air flow into a home is
Infiltration;

Air leakage

Outward flow is called
exfiltration.

Air leakage is both.

© Copyright 2013 LSU AgCenter



Sheet
metal Seal
and chases

caulk

Caulk

electrical

fixtures to
drywal

Typical Air Bypasses (Leaks)

largely to the attic and crawl space

Seal and Insulate
dropped soffit

e
\Y

Seal HVAC
penetrations

Seal electrical
penatrations

| s

AT
D s

© Copyright 2013 LSU AgCenter



Where Is the
boundary
of the
conditioned space?

)

99

DA

Thermal
Boundary

The thermal (insulation) and
air barrier boundaries must
be in direct contact.

Air
Barrier

AN



An ice chest full of holes
won’t keep your beer cold.

A house thermal blanket full of gaps
and thin spots will need a lot more ice.

© Copyright 2013 LSU AgCenter



A Continuous Air Barrier
Why so important?

Minnescta @ Jan. 1999

Moisture Transport Over One Heating Season
(outdoor design temperature -13°F)

e Saves energy =t
§ ° Saves money . ‘_._._.._.;_'?-EE ]EUS
.« Controls air quality | | s e
* |ncreases Comf()rt Transportation via diffusion

through @ square feet

J
= - “i“ m“

L 30 US quarts

Transportation via air leakage
through 1square inch

e Reduces moisture
Into building cavities

pot in US manzal Overhead # {5

© Copyright 2013 LSU AgCenter



Climate Zones

Moist (A)

© Copyright 2013 LSU AgCenter



Rainfall

l: 40-60 ity

Ran Scraen

Above B0 inchos year
Prassure Equaized Rain Soreon
-

Izl

P

4 é
Tusggand?

285
Ctre e 210
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Keeping It Dry

Rain and Moisture Management

Wet happens...
but can it dry???

© Copyright 2013 LSU AgCenter




Moisture Dynamics

Liquid water flows downward,
except when it doesn’t

Gravity P

Adhesion b Jff" "
Wind \7 -

Wicking (capillary action) 4.‘»
Hydrostatic pressure ||» * ******

© Copyright 2013 LSU AgCenter



Water Vapor Moves by:

2 §
@Z@” g

Air transport Diffusion
through materials

T

© Copyright 2013 LSU AgCenter



Moisture Flows...

— > COLD
MORE «

o
0

© Copyright 2013 LSU AgCenter



So....
Which way does 1t fow?

© Copyright 2013 LSU AgCenter



Which is wetter?
Which is warmer?

a. Outside air

b. Inside air

© Copyright 2013 LSU AgCenter



So....
Which way does /t Aow?

*ﬂﬁl Cold, dry outside Hot, humid outside
Cozy inside Cool, dry A/C inside

© Copyright 2013 LSU AgCenter
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12 House

Relative Humidity (RH)

Amount of H,O In alir

Amount of H,O air can hold
at that temperature

Humid air + cold surface = condensation

© Copyright 2013 LSU AgCenter




Recipe for
lawyer wealth

007414}

Warm—, wet weather

+
+

cool A/C
vinyl wallpaper
mold

© Copyright 2013 LSU AgCenter
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12 House

Water Vapor Permeability

Perm Rating | Class Descriptor
<0.1 1 Vapor barrier
>0.1<1.0 2 Vapor retarder
S 1.0 <10 3 Semi-permeable
vapor retarder
> 10 4 Vapor permeable

© Copyright 2013 LSU AgCenter




Warm, Humid Climate Assembly

Ambient indoor
Environment Conditions
Exterior —
Siding = Unfac_ed
0= insulation
Furring < ]
Strip < 34— Drywall
i yw
Vapor Retarder < —
Infiltration Barrier < — Interior
(weather barrier) < — . Permeable
- 1l Finish _
Exterior — (such as paint)
Sheathing — |
Low permeability High permeability

)

Dries fo the inside

© Copyright 2013 LSU AgCenter




Brick veneer/stone veneer

Drained cavity 4

Y

All-Climate

High-Performance
Solution

Exterior rigid insulation — extruded
polystyrene, expanded polystyrene,
isocyanurate, rock wool, fiberglass

Membrane or trowel-on or spray i »
applied vapor barrier (Class | vapor /
retarder), air barrier and drainage

4 plane (impermeable)

2 ¥ '[Non paper-faced exterior gypsum : / '
~ |sheathing, plywood or oriented strand
|poard (OSB)

* In summer, foam
- board provides exterior

Insulated steel or wood stud cavity

AMAAMAMAAAMAAMAMAMA

Cavity insulation (unfaced fiberglass —

batts, spray-applied cellulose or = — )
spray-applied low density foam) / = vapor barrier
Vi —
Gypsum wall board (GWB) T o | n W| ntel’ foam board
. . Sy — .
Latex paint or vapor semi- i . .
permeable textured wall fiinish f Interior not COId enough

for condensation within

Reproduced with permission from

Building Science Corporation Vapor Profile

© Copyright 2013 LSU AgCenter



Indoor Air Quality Goal
RH 40-60%

Decrease in Bar Width Optimum
Indicates Decrease in Effect Zone

Bacteria

Viruses

Fungi

Mites

Respiratory
Infections
Allergic Rhinitis
and Asthma
Chemical
Interactions

Ozone
Production

S RIS | | |
10 20 30 40 50 60 70 80 90
Percent Relative Humdity

Relative Humidity and Health Effects
(Source: Theodore D. Sterling and Associates, Ltd., Vancouver, B.C.)

In leaky homes, A/C runs long = big bills, but good dehumidification.
In tight, efficient homes, little temp. load, but humidity load remains.

© Copyright 2013 LSU AgCenter



Indoor Humidity Control == —

extra important in warm climate
energy-efficient homes S

 Moisture protected (dry)
foundation or subfloor

4" - Rain and moisture managed walls
and roof

. Bath, kitchen exhaust fans (low noise)

* Right sized A/C (bigger is NOT better)

— with SHF < .75 (25% dehumidification)

« If not enough, add dehumidifier

© Copyright 2013 LSU AgCenter


http://www2.panasonic.com/consumer-electronics/shop/Building-Products/Ventilation-Systems/Ceiling-Insert-Fans/model.FV-08VKM1

« Cost more to buy

 Cost more to operate
— less efficient

P . Shorter life

 Less comfort — poor
dehumidification

L€ © Copyright 2013 LSU AgCenter



.., Healthy Housing Principle
Proper Ventilation

Combustion Ventilation
supply and exhaust; direct vent
sealed combustion when indoors

Local Exhaust Ventilation

to remove moisture, odors, other B !
. a
contaminants at the source. cf:)?::’roller
hKnchen Outside

Fresh Air Ventilation to & range e *air
reduce indoor contaminants by retur
dilution. L

dh Dehumidifier Fiter

Control of Airflow tofiterair, |4 tight, vent r|ght
distribute air, minimize energy

and manage humidity.

with controlled, filtered fresh air

© Copyright 2013 LSU AgCenter



Quiet fans + proper duct
Installation = effective exhaust

. Energy Star, Quiet Exhaust Fan
e < (0.3 sone at 80 cfm
 Moisture sensor or timer control

High Performance Hood

* < .3 sone at normal speed
» Extends over all burners

2-3ft straight run before ebow.

Correct Duct Installation

* Min. and smooth curves

« Larger, smooth duct
© Copyright 2013 LSU AgCenter



http://www2.panasonic.com/consumer-electronics/shop/Building-Products/Ventilation-Systems/Ceiling-Insert-Fans/model.FV-08VKM1

How much ventilation?

The old, the new, and the future
Ventilation Standards

7.5 cfm/person (# BRs + 1)

plus

1-3 cfm/100 sq. ft. of conditioned area

Example: 2000 sq. ft. 3 BR house = 50-90 cfm
depending upon....

Are leaky houses with “natural ventilation”
and exhaust-only systems
the best strategy?

© Copyright 2013 LSU AgCenter




Is this good or bad ventilation?

Leaky air handliing unit

ppeids. =Y

Duct Leaks and Negatl\}e Pressure

Courtesy of Building Science Corporation

© Copyright 2013 LSU AgCenter



Avoid negative pressure I
in the south!

Infiltration of warm, humid air;

Depressurized conditioned space
inducing infiltration

 Into walls

through chases
|+ to cool interiors

can cause
« hidden condensation
| mold

* backdrafting
.« higher energy bills

Behind vinyl wallpaper

Best Practice — Aim for a slight positive pressure.

© Copyright 2013 LSU AgCenter
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Home Energy Usage
in Climate Zone 2

Lights

Stove

eating
Drye

© Copyright 2013 LSU AgCenter



Typical
Priority of Improvements
COOLING, HEATING, BOTH

1. HVAC — service, seal leaks, insulate ducts,
upgrade, educate!

. Air seal house —the big holes
Switch to CFLs

Sun control

Improve water heater

Improve attic insulation

. Appliances — maintain, buy Energy Star

Improve moisture control
Consider floor or wall insulation, if...

© Copyright 2013 LSU AgCenter
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1. HVAC

Service, Seal Leaks,
Insulate Ducts, Upgrade,

Educate!

Forced air
means....

© Copyright 2013 LSU AgCenter



Inside Equipment Maintenance

« Select pleated MERYV 8-10
 Have equipment serviced yearly

UF study: 75% were undercharged 15% or more.
10% refrigerant under-charge = 8.3% lower efficiency.
15% refrigerant under-charge = 19.6% lower efficiency

« Use drain pan tablets (NOT bleach) to
keep lines clear

© Copyright 2013 LSU AgCenter



EVAPORATOR DRAIN LINE

Should be insulated
the FULL length
around the FULL
circumference

Why?

© Copyright 2013 LSU AgCenter



Does ALL return air
go through the filter?

., Leaklng return air pathway causes:

| » dirty fan & ducts,
- » mold throughout
~ » polluted air.

© Copyright 2013 LSU AgCenter
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Return plenum leaks — draw in attic air. BAD!

Ag 3 © Copyright 2013 LSU AgCenter
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Sucking in the smoke... and what else?

© Copyright 2013 LSU AgCenter
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Duct tape — 1000 good uses, but NOT here!

© Copyright 2013 LSU AgCenter



30% energy loss is common!

Leaky air handling unit

l and supply ducts
i

A Supply Return

& e @ @

Depressurized conditioned space
inducing infiltration

->
-5

Mrp ~zam 3 4 2 x NS 39 : it A 3 D

Negative Pressure Caused by Leaky Ducts

© Copyright 2013 LSU AgCenter



TERMINAL DEVICE:

Poor Duct Attachment Example

Crimped duct
Boot poorly insulated

Allows surface
temperature to fall
below attic dew point

Mold grows

Poor duct design

© Copyright 2013 LSU AgCenter



i UL Labeled
i UL Listed

Use UL 181A

gl (% © Copyright 2013 LSU AgCenter



Seal with mastic, connect and hang properly

Flex Duct Use wide straps to support flex duct
spaced at 5 foot intervals

TSk

Strap inner liner and

outer insulation S

A
Mastic Mastic before Run lines straight using
boot seams  attaching flex duct metal elbows
at bends and corners

Never puncture inner liner. If reroir is needed;
install a coupling and seal properly

© Copyright 2013 LSU AgCenter



Unvented Attic
System

Solve HVAC, duct losses,
so save $, can downsize

No wind driven water risk
Clean, comfortable space

BUT, can reduce life of
dark shingles

Need airtight insulation
(spray foam), so more
expensive

Low density spray foam insulation

Asphalt shingles

Reofing paper (1 perm or lower vapor retarder
as tested by the wet-cup procedure required in
some climates)

Roof sheathing

Raised heel truss

Rigid foam, or comparable,
as backdam

Fiber cemeant siding soffit
spacs

Roof underlaymeant

1. LGypsum board with latex paint

= [ {acts as thermal barrier separating
occupiable space from non-occupiable
space)

Figure 8
Alr Impermeable Spray Foam Insulation

_ IR Y R R Y
© Copyright 2013 LSU AgCenter




When it’s time to replace, choose

Energy Star HVAC

A/C SEER > 14.5
Air-Source SEER > 14.5
Heat Pump HSPF > 8.2

AFUE > 90%

Gas -

(>80% OK in south La.)

Geothermal EER > 14.1
Heat Pump COP > 3.3

© Copyright 2013 LSU AgCenter



‘ ¢ Sizing:

The Wrong and Right Ways

X By floor area v/ By Manual J
and convenience and Manual D

X Old rule of thumb v/ Load for energy-
for standard homes efficient home =
= 1 ton/500 sq.ft. 1 ton/800-1000 sq.ft.

X one duct size fits all v designed duct
system

© Copyright 2013 LSU AgCenter



Plumbing Windows
penetrations  10%
13% D

11%

Ducts [
15% Fans and venis

4%

Electric Fireplace

outiets 14%
2%  Floors, walls,

and ceiling
31%

Typical House Air Leakage
Proportions

the BIG haoles

© Copyright 2013 LSU AgCenter




Top Priority: Seal Air Bypasses
to the attic and crawl space!

Sheet
metal Seal
and chases

high-temp
caulk

CaulkrVt

electrical
fixtures to

drywall

52

4

-

E Fireplace

Seal HVAC
penetrations

Seal and insulate
dropped soffit

e =
\y

Seal electrical
penetrations

; 4// Seal plumbing
penetrations

S,
=B o~

© Copyright 2013 LSU AgCenter



First: Look for
the Big Holes

DET. 1 e ~
v T
4""!";".‘ )
o
p 1P o el '
| ot . . T
| . 4

Seal with metal collar, high temp.

s caulk. Add metal insulation dam
S\. ?_o‘_ ..g 4 e . . / .
| 4 A & v, J RN
LW R ey TRy o
S

Typi“calubig squ-érbe hole
around round chimney

© Copyright 2013 LSU AgCenter
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Metal collar Fire-rated caulk

/8 Image courtesy of Building Science Corp.

© Copyright 2013 LSU AgCenter



Plug the Big Holes

R - L
R v Lgs
S

Use insulation stuffed plastic bags to fill and seal
under attic kneewalls

© Copyright 2013 LSU AgCenter
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\ \ / , / \ / \
<) ) I\ ) X '\/ (- S
11740\ 7/ \ ' / \ Y A \ 7 N / \ /1
/ \ / \‘ 4 /k 2 SN \ } Al \ £\ o
!“' \ / \/1/ \[',‘ / \ / \ / / \ \ 4 \ /
U WV 0 L L)
e : IETATAN
i ; Y
3 | = ™\ ey sTee soMT
SOLID AIR BARRIER L =
MATERIAL SEALED AT | 3 (1) 20 0P AT
PERIMETER ‘

Use rigid foam, drywall, or glue foil faced batts to framing
over dropped ceilings or soffits

© Copyright 2013 LSU AgCenter



ATTIC ACCESS LEAKAGE

4
\ %,
” 5
Tirsgianid?

T &
i
ﬁ-ou,cg 2‘%}

|
\

AgCeitzr

s courtesy of Energy Services Group
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Attic access doors/panels/stairs

© Copyright 2013 LSU AgCenter
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“CAN” LIGHT THERMAL LEAKAGE

Each un-insulated recessed light '-f?
= 2 sq.ft. thermal hole to attic §&

Light gets hot, creates draft,
“pulls conditioned air out of house

View from the attic —
cold air leaking into
attic from the house

Image courtesy of Energy Services Group © Copyright 2013 LSU AgCenter
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Replace with
ICAT fixtures

© Copyright 2013 LSU AgCenter



DUA LCANT CANMAUD I TAIND

Remember to
cut a hole for the
ductwork to
pass through!

"m‘ Box and insulate exhaust fan, if leaky
(same method as for recessed light)

© Copyright 2013 LSU AgCenter




MECHANICAL CLOSET
PENETRATIONS

Mechanical closets for air handlers or
water heaters are often open to the attic or
subfloor...

© Copyright 2013 LSU AgCenter



Al 110 & DUDFLUUR
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Any hole made for wiring, piping, etc.
lets outside air into wall cavities or interior rooms

© Copyright 2013 LSU AgCenter



Fill top plate holes with
foam or caulk.

© Copyright 2013 LSU AgCenter



WALL PENETRATIONS

Cold air leaking in (winter).
© Copyright 2013 LSU AgCenter




WALL PENETRATIONS

« Caulk or foam seal interior gaps,
pipe penetrations, sill plates, etc.

"‘  Insert outlet, switch gaskets

Figure 16 - Install gaskets behind cover
plates in all electrical outlets and switches,
including those on interior walls. Tum off
power before installing gaskets.

enter
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—73.0
—71

—63
—67
—65
—63
| 61
—53
—57
—55

Cold outside air
leaking In

53 4
F

Need effective
weather-stripping!

© Copyright 2013 LSU AgCenter



WEAIFAER SIRIFPING
DUURD ANU WINDOW)S

* Apply to clean, dry surface

« Measure twice before you cut
~ *» Weatherstrip entire door jamb.

« Apply one continuous strip along
each side

« Should meet tightly at corners.

« Should compress when the
window or door iIs shut.

© Copyright 2013 LSU AgCenter
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3, Syyitch to CFLs

What's the Difference?

—
mna . -’
Treofun ‘
= L
incandescent = Fluorsscant
omeng) | | P
Listime (Hours) | 750-1000 | 6.000-15000
Liftecycle Cost™ s | s

* B3z2d on 3 6,000-nour CFL. 2 1.000-hour
ncanseacent, use of 3 Arsiday, 11.09 camsian
electric rate. $3.00 CFL, and $0.50 incancescant.

© Copyright 2013 LSU AgCenter



Energy Star Lighting
and Ceiling Fans

; 4 Today’s Fluorescents:

 Use 75% less energy

¥ - Create 75% less heat
 Last 5-7 years

« High color

* No flicker or hum

* Less mercury

New Options
T5 & T8, LED, Induction

© Copyright 2013 LSU AgCenter



Choosing The Right Lighting

LIGHT OUTPUT EQUIVALENCY

To detormino which ENERGY STAR qualified light bulls will provide the same anwunt

of light as your current incandescant ight bulbs, consult the following chart
INCANDESCENT COWO“ UJEIOV SIM
F WATIS

40 450

2700K — Warmer light

3500K — Cool light

Shade of light is measured in Kelvins (K)
Lower K (2700-3000) = Warmer Light
Higher K (3500K, 4100K, 5000K, 6500K) = Cool blue/white light

© Copyright 2013 LSU AgCenter



More info at www.energystar.gov

B> Eainwosesr  CFL Purchasing Guide

Wy Fre Has AAn

Denmw You'l swed a specid Sermable CFRL T2 dutermins which ENERCY STAR quaiiimd ight
; balke wll provide the seme smoont of Sght s
" sour currem incendeacent light Sube, coomdt the
Thewovery | You'l nead o specid dvrme way CHL H irg chart
i |
| Bectromie | Chock with the merdacarer of your 3
1 . - 5 13 ENERCY STAR
‘ bl et s v Buita Light Oumprt Chiiod
) = Qawerul (=25
(et
mmmmmdﬁrww a - Ima
With CFlx you hevs nptions hor your wivis Sght. Light = wm 12in
coloe 1 massured on the Kedvin scebe (K] As you see py 11oe P
badow, lower mumbers meen the Ighs sppess A ¢ ‘
and hagher rumbers meen the iight is whater or blusr. 100 1,006 DN
Waers Woete, Coel Whits, [r— 10 208 Rehahad

L

.
-
o

:
« «

B

v
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Lagniappe...

Choose light colors inside and out
when you repaint!

© Copyright 2013 LSU AgCenter



4. Sun Control

to Cut Heat Gain

prattices [
{ J‘
v
SA 2
X =
% 3 * i
sy e

(4

ey W
R o
OUre e 210

A 1 lll.‘ b'/ r-
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 Add to clear, single-

. paned glass to reduce
¥ solar and reflected heat
~ gain and loss

| © Saves energy, cooling
 Reduces fading
 Increases comfort
Seek and find:

ﬁm SHGC - the lower the better
VL —the higher the better

AZLENIe © Copyright 2013 LSU AgCenter
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Radiant Barrier
to reduce heat in vented attic, on ducts, ceiling

SN
==

ZINN

N

Radiant Heat Barrier
Under Roof

e Blocks “emission”
of radiant heat only

e Must face an air gap

Radiant barier

hoyssesonn) e Shiny side down to
avoid dust

 Direction of energy
flow matters

e Under roof deck is
most beneficial

© Copyright 2013 LSU AgCenter



9, Improve Water Heater

Sinks
N

DINNYE

14% Clothes washer
26%

© Copyright 2013 LSU AgCenter



WATER HEATER IMPROVEMENTS

* Lower temperature
setting @ Heattrap___
« 135 Degrees F (upper % =LA
element) - -
« 120 Degrees F (lower | al
element) | cueoutsfor
* Wrap tank & pipes with cements L
Insulation \:_Qé%‘ |
- Insulate under electric | L
WH with rigid insulation Flectrc combustionair  Gas
board.

© Copyright 2013 LSU AgCenter



Water Heater Improvements

* Insulate at least 10 feet of all pipes
 For electric WH, consider electronic timer
« Maintain your water heater (drain sediment)

« Add heat trap to pipes
going out and coming into
top of tank.

© Copyright 2013 LSU AgCenter



Replace with More Efficient Unit

EMERGY STAR Clualified Water Heaters — Which Type is Right for You?

Fra waber hesting techncogas e sighs (o RRSGY STAR palficstion. Ses which o Mt o end your homs et

Nawral Gas
e
- ‘Consider High-ETolency a5 Eiorags I pou:
" Dumely s B SED EOEE aber et et neecr b e repimoes
* Dont aant b e W T change e e et aih e iyie o saber haster oy e o
" A wiling bz pey @ Es mone oot b recucs waber heeting Sile by abost Tha
" Wimnt routine: netslstion end Moo

9 choose higher
S ER (electric) or

" Are DulSng @ e ESTH D SINSUCHng @ IMIST METIESEg et

I” G AFUE (gas)

= Ars ailing bz gy e upnont b reducs waber haeting Bk by skt 0%
= =EoE E s Eeush meiurel GED s R pes o ey B eert 105 pun somcs b2 el U nEcEEneTy SRR

S S R SR rating

‘ Consider Dag Condenging I pou:
4 " Vet b regieos your adnting G vaber heeber before & Meile. bt con't need bz S nght now (preducis want be
wrvminisie Uil w0 20051

" A buiting @ new TS or SosUucling | TS METIECEng praect.
" Cfban run ok of hot b

T Arg i b oy e LpTrer b recUcE waber bty iy iy mses 300
= v TpEcE b BooTTITIGES B CIEESETEELE SrEn e sl kg,

{romsidsr & Bea] PumD ¥ pou:
- - = VWt b regisos jour adnting ssciric waber heeber befone & Meik. Dot Sont e bo do i rght now (producks wont be
M woministe il womsetirss in 20051

= Are buiding @ e o o cortucting @ TS METEGEing prsiect.
= Ars wiing bz pay mers oot B recucs waber heeting Sl By sbout 30
- R IOECE DT BOCTITITIECES B CINSETEEE ShEn.
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6., Improve Attic Insulation

© Copyright 2013 LSU AgCenter



IINODULAIIVIN TLAYYD

© Copyright 2013 LSU AgCenter



Overlay to reach R-38
without gaps

AL [% © Copyright 2013 LSU AgCenter



Maintain attic
ventilation pathway

-
e
|

© Copyright 2013 LSU AgCenter
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PR

B |[nsulation 1s not an air barrier

~——
\‘

Resists heat flow [l

Air flow IR

...need AIr Barrier

Any solid material that blocks air flow

(needed on all 6 sides!)

© Copyright 2013 LSU AgCenter



Knee walls,
cathedral ceilings

need air barrier
on attic side

© Copyright 2013 LSU AgCenter
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Refrigerator/freezer

*f + Check seals with
dollar bill test.

— Should feel tension on the bill
as you pull it out.

= * VVacuum colls

~=._ ¢ Keep freezer full

6 » -
% &
&y a8
T0Ure g 218
R, ¢ “
A
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APPLIANCE MAINTENANCE

 Clean exhaust duct and vent

* Clean moisture sensors

 Educate:

« Clean lint screen before every load

« Use fast washer spin

© Copyright 2013 LSU AgCenter
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Metal ducts are
safer and more
efficient, since
they don’t sag
and trap lint.

Foil and plastic ducts
encourage lint
buildup in sags and
bends.

%y
..............

mHowe Consumer Reports.org. Feb. 2008. Consumer Reports.org. 15 Jan. 2009

<http://www.consumerreports.org/cro/appliances/laundry-and-cleaning/clothes-dryers/dryer-fire-caution/index.htm>.
m © Copyright 2013 LSU AgCenter




Buy Energy Efficient
Appliances and

Electronics

ENERGY STAR

Based on standard U.S. Government

ENERGYGUID

Refrigeratoc-Freszer XYZ Corporation
With Automatic Defrast Model ABC-W
With Side-Mounted Freezer Capacity: 23 Cublc Feet
Without Throwgh -the-Door-ice Service
Compare the Energy Use of this Refrigerator
with Others before You Buy.
This Model Uses

Energy Use (kWhvyear) range of all similar models

Based on a 1935 U.S. Government national average cost of 8.4¢ per KWh for
electricity. Your actual operating cost will vary depending on your focal utility rates:
and your us2 of the product.

oam Ramew ¥ T e LS

Uses Least Uses Most o b
E /E"‘V
kWivyear (kilowatt-hours per year) ks 2 measure of energy (electricity) use,
Your utility company uses it 10 compute your bill. Only modeis with 22.5 to
cubic fest and ths above features are usad in this scale,
mMEFE Lo 3
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http://www.energystar.gov/index.cfm?c=home.index

SMART STRIPS

« Smart Strips eliminate “vampire” loads

f il _ =
Ls ON Suikhﬂ.hukts i : &l L ] [
” ’
bt . ! A CONSTANT HOT OUTLETS SWITCHED OUTLETS
«© Ground & Surge Al
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HUD Research Paper # 28 states that in a building which does not
have a moisture protection system, 80% of the moisture within the

building originates from building site ground water.

© Copyright 2013 LSU AgCenter



Keep It Dry, Keep it Healthy
Build Tight, Vent Right

Good ventilation includes:

v Local exhaust to remove moisture, odors, other
pollutants at the source.

v' Fresh air ventilation to reduce pollution by dilution.

v' Control of airflow into and through house to filter air,
confine contaminants, minimize energy losses and
humidity, distribute air, provide comfort.

© 2013 LSU AgCenter



Quiet fans + proper duct
Installation = effective exhaust

Energy Star, Quiet Exhaust Fan
¢ <(0.3sone at 80 cfm
« Moisture sensor or timer

High Performance Hood

* <0.3 sone at normal speed
 Extends over all burners

CORRECT Duct Installation

e Min. and smooth curves
« Larger, smooth duct

© Copyright 2013 LSU AgCenter


http://www2.panasonic.com/consumer-electronics/shop/Building-Products/Ventilation-Systems/Ceiling-Insert-Fans/model.FV-08VKM1

Find the Flaws...

© Copyright 2013 LSU AgCenter



Exhaust Fan Chec

Exhaust fan not
ducted to soffit.

: place and flaps
turn out - not in

Exhaust to outside
(not into attic)

Smooth curves,

Ceiling Vent straight run, full size

Soffit Vent
‘ © Copyright 2013 LSU AgCenter



9. Consider Insulating
Walls or Floors, IF...

 Dense-pack cellulose in walls only if...
— sufficient weather barrier to keep it dry

— + no vinyl wallpaper or oil based paint

* Insulate raised floor or crawl space

— If leaky, cold floor — want winter comfort
— Batts OK if no A/C

— Otherwise — use airtight, impermeable insulation
system

© Copyright 2013 LSU AgCenter



insulating RaisediH oors
iNH Ot H Ui d G imates

Available at LaHouse Resource Center and web site

© Copyright 2013 LSU AgCenter



Foil-faced Rigid Foam Panels
Under Floor Joists

« Airtight, low-perm insulation system

— Tape seams, foam seal edges &
penetrations

— Spray foam insulate rim

4+ Inside grade higher than outside

— Plastic ground cover, if not fully T m%m;:"?"
. [s]
open pier and beam 7] e b
GW\:O:!_IO?:I iou\dauonmmy wall
- * Waterproof cap or coating (capillary %:?-W,w : N
v break) e pdeytiag
-+ Termite shield below foam

© Copyright 2013 LSU AgCenter



2 in. for R-13
If skirted crawl, coat joists

Closed Cell Spray Foam Under Raised Floor

EPA Indoor arPLUS | MOISTURE CONTROL
WaW. DA, gowinaoaralieiues

BEST PRACTICE TECHNIQUE

CLOSED-CELL SPRAY
POLYURETHANE FOAM
INSULATION

FLOOR SLOPES
TO FLOOD VENTS

Il LT

+ak U8 | WOBTL
GRADE IN CRAWL SPACE % 7
HIGHER THAN OUTSIDE -~ *7* =
GRADE

CRAWL SPACE/FLOOD ZONE: VENTED CRAWL SPACE WITH ‘FLOOD VENTS”

U.S. Environmental Protection Agency's "Indoor air PLUS" new
homes labeling program <www.epa.gov/indoorairplus>, see

Technical Guidance-Moisture Control; lllustrations- Dennis
Livingston, Community Resources.

” é
Tirsgianid?

%
ﬁ'ou Gk 2‘&;}@

&

INSECT-RESISTANT
TREATED PLYWOOD

1 CORROSION-RESISTANT
PASTENERS

CRAWL SPACE/FLOOD ZONE: ACCESS HATCH BENEATH TUB


http://www.epa.gov/indoorairplus

For more information:

¢ WWW.energystar.gov

— Home assessment
— How-to info

 www.BuildingAmerica.gov

— Hot, Humid Climate Best Practices guide
— Solution Center

 www.buildingscience.com

— Building guides by climate
— Homeowner info section

fsec.ucf.edu
— Florida Solar Energy Center research, info, training

 www.lsuagcenter.com/LaHouse
— Building Your High Performance Home
— Online Training Center
— My Home and My Landscape articles

© Copyright 2013 LSU AgCenter



LaHouse Resource Center

Cocn hare 10 comtact 108 Laouss teem OwILIN
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PO B308TE 3¢ ST SHE0Nes

www.LSUAgCenter.com/LaHouse
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Publications

Available from
your parish
LSU AgCenter office
or
www.lsuagcenter.com

Building Your High Performance
Home - Guif Region Homeowners
Guide Website link

Qur 88-page user-friendly quide to
creating a home that:

e fceeps comfort affordable with
high energy-efficiency and
humidity control;

o |s protected from storms,
floods, termites, meld, and
decayv,

e |s healthy, safe and convenient
for a lifetime,

e |5 3smarinvestment and

o [protects our environment for
future generations

Improve Your Home and Profit
Wehsite link

A six-page fact sheet about ways to get
the most from your remodeling
investment by including the right
energy-saving and hazard-resistant
home improvements

Building Your
High-Performance

© Copyright 2013 LSU AgCenter




FREE
Online  fili==2
Video
Library

VIDEOS

This page features multi-media demonstrations ofinnovative hurricane
resistant construction techniques and products featured at the
LaHouse Resource Centeron the LSU campus in Baton Rouge,
Louisiana The expert-hosted, hands-on demonstrations showcase and
leverage the educational outreach program of LaHouse and serve as an
introduction and "kickoff”’ to the Hurricane-Resistant Construction
Online network

Visit LaHouse at www.louisianahouse.org
CLICK ON A SECTION TITLE:

Moisture and Building Design / Mold / Hurricane Code Changes
Exterior Durable Trim

Holding Down the House

Weather Resistive Barriers

Flood Proof Foundations

Moisture & Bullding Designs/Mold/Burricane Code Chonges

PAPERLESS DRYWALL &,
Steve Eacley discusses the denafts of using saperiess ¥
drywell to haip mitigate moid with Georgla Faciic Product

Deavelopment Manager, Sarry Reld . 3.5 minutes.

Weicome to the LaHouse Online Training Center
= Video Library Welcome

Laouse Resource Center 300 De Lousaang Stte Unnersly
AoCenter mamiy weitzme rou 2 2 Ondne Tramng Center® LabHouse
= commiied © Be 3 ¥y resacice for contacikrs. design
professonsiz o MO INS AoMecWNETs It sSaging e e of
s repOn Wil SUTSINISe MIgH Derfrmancs homes T Pt end we
s Begun I3nd wil comtrue I duic won Mus Ining Tramng Carser
2 3535t B Lousans and guf rpon CONSIUCon SIS wils

Cick torvideo W
To vew mUtmass mstee
5 on s 58 RS
Wirdows Meda player
s regared

ROOF UNDERLAYMENTS e
Steve Saziey talks with Mixa Roche of Grace Construction ol
Srogucts about the benafits of Symthatic roof

underiayments. 5.5 mimstes .

Gk torvidso OB

MINIMIZING MOISTURE AND MOLD ¥
Cartmed Industrisl Hvoianist and Indoor Alr Oualiy &)
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UT | CONTALCTS | MY ACCOUNT

FREE through 2009

e i ) Ty

-

LaHouse Continuing Education

As a registered user of LaHouse Online Training Center, you can complete professional

development “courses” on best building practices for the gulfregion. This extraordinary
online training system offers access to the nation’s foremost industry experts with the

*BEST BUILDING PRACTICES convenience of 24/7 availability at your home or office - to help grow your construction
knowledge and success. For a limited time, these courses are available FREE thanks to

=WIND RESISTANT CONSTRUCTION Course sponsors.

CCRE

Viewing the component lesson videos and answering interactive quizzes may qualify for CEU
or PDU credits; chedk with your CEU granting authority to determine if they acoept online
courses.” When you complete a course, you can print a certificate of completion and

transcripton the My Accounts page {see link at top of page).
GRHP Test ©)
In addition, these courses meet the educational requirements for the Gulf Region High

L e ar n f r O m Performance (GRHP) Home professional designation — a marketing tool for you, and
evidence to your customers of your commitment to staying up to date with science based
foremost ex per [BSl  knowledge that is tailored to the region’s climate, conditions and hazards.

PRESCRIPTIVE WIND CODES

aV al I ab | e 24/7 * These courses are pre-approved by the State of Louisiana Licensing Board for Contractors
for CEUs forresidential contractors.




SHP: House

Home and Landscape Resource Center

AN A N L TR

|
N
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e ' s.;"-l
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Showcase of Solutions

4 high performance building systems
4 HP foundation systems

10 types of windows, doors \ﬂ?“\‘mr——’
3 HVAC systems e o

5 attic treatments

5 moisture mngt. sytems
Fortified for safer living
DOE Building America
Energy Star
Healthy Home / IAQ
Green Building

Universal Design



Questions?

Claudette Hanks Reichel, Ed.D.

Professor and Extension Housing Specialist
Director, LaHouse Resource Center

b1 LaVg iAo Center i ==

Rese wrd Zero Energy Homes




U.S. Dept. of
Energy Building
America Reports
BA-1310:

4 Supplemental

*‘ Dehumidification
|n Warm-Humid
Climates

By Armin Rudd 2013

Progression Summary

HUMID CLIMATE
HUMIDITY
CONTROL

Year-round control of indoor relative humidity to improve comfort, reduce ahmen
production, reduce chemical off-gassing and chemical interactions, and reduce risk
of compromised material durability.

HOME EFFICIENCY
LEVEL

CO(OLING SYSTEM
ENIHANCEMENT 1
(ni>t suppl. deh.)

COLING SYSTEM
ENHANCEMENT 2
(nit suppl. deh.)

2-STAGE + VAR.
SPD. COMPRESSOR

USDOE Challenge Home, or
Energy Star v.3 or better, or
HERS Index less than 70

Lower Airflow with Variable Speed Blower: Controls to drop
airflow fo as low as 200 cfm/ton when mdoa'tumﬂylshd!.
hmmm%mmmgmbummm
use constant fan nndeorfanddaynﬂarwessusbps.

Overcooling: Controls to overcool (cool below the requested set
point) by as much as 2°F when indoor humidity is high. Some

To be effective in improving humidity control, 2-stage and variable
speed compressor systems must be combined with at least
“COOLING SYSTEM ENHANCEMENT 1" above.

nct suppl deh.) _

S TAND-ALONE
D EHUMIDIFIER

INTEGRATED

For a typical home, a 40-50 pintiday capacity stand-alone
dehumidifier works well with whole-house mixing via the central
system fan. The dehumidistat should be in the conditioned space.

A dehumidifier designed to be integrated with the central system
ducting works well. Theddwmtishtmboislnﬂbebﬂbdh
a representative area in the conditioned space.

D/EHUMIDIFIER

DEDICATED DEHUM
MODE WITH

Subcooling Reheat: Works well much of the time, but limited.
Fuli Condensing Reheat: Works best overall. Can continuousiy
supply dry, room-neutral femperature air.

CEMNTRAL SYSTEM

DX + DESICCANT
DIZHUMIDIFIER

Uses DX dehumidifier condenser heat fo regenerate desiccant.
Where needed, this system can dry the air to much lower relative
humidity than a DX dehumidifier alone.

© Copyright 2013 LSU AgCenter




Air Handler and Duct Locations

1. BEST - In conditioned living space

— Ducts in furr downs, below sealed ceiling
— Air handler in closet

2. Good - In unvented attic

— Insulation at roof, not celling and air sealed
— Attic is then semi-conditioned space

3. Good - Super sealed in vented attic
— Mastic, not duct tape + R-8 insulation
— Return duct, not leaky plenum
— Air tight ceiling

© Copyright 2013 LSU AgCenter



Duct Leaks and Negat Pressure

Vented Attic
VS.

Unvented, Conditioned
Attic

Vented Attic Unvented Attic

Figure 1. Diagram of Roof attic thermal processes in vented and sealed attics.




Low density spray foam insulation

Unvented Attic System

Asphalt shingles 05 'l:
ARwEE
Roofing papser (1 perm or lower vapor retarder P brt
as teated by the wet-cup procedurs required in =T e SR
vantages e 75
Roof sheathing A Iy

Raised heel truss

 No HVAC losses to outside, so
— Saves energy, money e bt Peracte

Mon-ocoupiable
space

Fiber cemant siding soffit

— Prevents negative pressure

Roof underlayment ===

- . ) sealed to drip edge -:— -
— Reduces forced air leakage & dirty attic 22 =
air infiltration to living space Sl ek S themal barmer saparating
|"| ..‘JI_-:, gggggijabla space from non-occupiable

~» Enables smaller A/C Figure 8
_ Offsets higher cost of insulaton system Alr Impermeanle Spray Foam Insulation

'« No need to air seal ceiling
— No need for ICAT cans, detailing, etc.

 No attic, soffit vents

— No wind driven water risk
Can deck attic floor, no insulation
Clean, comfortable attic space
Closed-cell adds wind resistance

BUt- "E © Copyright 2013 LSU AgCenter



Low density spray foam insulation

Unvented Attic System -

Roofing paper (1 perm or lower vapor retardar
as teated by the wet-cup procedurs required in
some climates)

Requirements & Recommendations ...

Raised heel truss

Air-impermeable insulation (spray foam) T —
under roof decking (code)
— Or, rigid foam above roof decking

— To prevent winter condensation at ridge

MNon-occupiable
space

M- ‘HGypsum board with latex paint

=2 {acts as thermal barrier separating
occupiable space from non-occupiable
space)

NO VentS :Iilg'llillrllell:FmEﬂlllﬂﬂll‘ﬂ]l'fl]ﬂmlll&lllﬂlll]n
— Need sealed blocking at roof-wall junction
— Vents or leaks in humid climate = moisture problem B L3
Semi-conditioned space a =[] =
— Don’t isolate from living space b
— Need slight A/C supply + return in warm climate for "‘d n B

attic humldlty control Direct vent, sealed combustion

NO combustion equipment furnace & WH
— Except direct vent, sealed combustion type 4
— Critical IAQ and moisture hazard!

Proper installation, curing, safety
— Trained workers, correct methods
— Dry deck, right temperature, right mix |~ v
— No occupants until cured i P e |

© Copyright 2013 LSU AgCenter




Unvented Attic System

Requirements & Recommendations

* Ignition barrier (code)

— ES report approved product

— Or, intumescent coating, gypsum, etc. covering
« Low perm underlayment

— Synthetic felt or adhesive membrane

— Stops vapor drive into decking to prevent
swelling and buckling

 Heat tolerant or cool roofing

— Metal, tile, slate, concrete

— Light or “cool color”, high quality shingles
~* Only closed cell in cold climates

 Open cell in warm, rainy gulf region...
— OK with indoor humidity control
— More forgiving of roof leak, vapor drive
< o R-value higher than in walls (r 20-30in La.)
— No insulation on attic floor
— No radiant barrier under roof

Low density spray foam insulaton

Asphal shingles

Reaofing paper {1 perm or lower vapor retarder
as tested by the wet-cup procedure raquired in
some climates)

Roof sheathing

Raised heel truss

Rigid foam, or comparable,
as backdam

Men-occupiable
space

Fiber cement siding soffit

Reoof underlayment

oo “—Gypsum board with latex paint

v {acts as tharmnal barrier separating
occupiable space from non-occupiable
space)

Figure 8
Alr Impermeable Spray Foam Insulation

Figure 2a: Shingle buckiing due 1 solar driven molsture
Motsture on fop of
oot assombly

Shingle mad Stngu

———————————
Gap in 0S8 sheathng RocAng peapwe
Figure 2b

Distance between nals
clonea creaing & ndge n

2o abinghe and reol
s s e Mowsture driven imoOSE shoatting

— T

Cap n CG8 sheading closes
as woke |5 driven imo sheating
InCroasing motuse conter in
OG5 sheatning

Roofing buckling due to solar driven
moisture vapor drive into decking
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