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“Sick” Home Symptoms

| Comfort ‘ | Health ‘ | Efficiency ‘

Too cold in winter Allergies High energy bills

Too hot in summer Mold or Moisture Carbon footprint
Interrelated
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Every Home'Is a System

1. Air Flow

2. Heat Flow

3. Moisture
Movement
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From the City of Foster City and ESTF’s Creating Energ  y Smart Homes on 8/11/10
Source ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers)



R-Value = Resistance to Heat Flow
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Vioisture: Wet s Dry




Relative Humidity & Health

Decrease in Bar Width Optimum
Indicates Decrease in Effect Zone

Bacteria

Viruses —

Fungi

Molds
Respiratory [

Infections ! —
Allergic Rhinitis L1 [
and Asthema
Chemical
Interactions
Ozone
Production
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L. I“SUﬁ;‘gf“;dsta above Optimum Relative Humidity Ranges For Health
/o From "Criteria for Human Exposure to Humidity in Occupied Buildings"
Sterling, Arundel & Sterling ASHRAE Transactions, 1985, Vol 91, Part 1



AUDIT CASE STUDY

* Diagnhose Symptoms

e Quantify Test Results
* Prioritize

e Prescribe Solution(s)
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Foster City Case Study.

Concerns Root Causes Solutions
Comfort
High Energy Bills
Health
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" Diagnostic Tests: Air Leakage

e Measure Air Leakage
e Find Infiltration Points

Every year $13 B worth of home
heating/cooling energy is wasted
due to air leaks. ~ ACEEE




Air Leakage

How drafty is your home?

Raduaing &ir leakage & cHen the sirgle mes! elective s:ep yoo can teke fowards a mere eliiciend, bezlthy and comiotaale rome.
Winsinnizing Hir leakage san redoce @ ealivsg gmd coeldissg s, aod icopeose indsonr ain gualily sod seooloel. Doy yeor @aeergy aoudil

wa LEsed & Blaver doo- to delermine the peréenizies i ar vourhame exdnarges with the cuidaors per bour.

Energy lostby alr [eakage, on tha coldest night

Air Changes Per Hour of the year n your area

Envelape leakage at CFMS0" 3,586
Matural ACH™" (A Change Fer Hour) DLE2
ASHRAE™ Recommended Level 0.35

Equrzalentic a 14 x 14 in” hole n waur homea

"Cubic Feat per Minwta. Usad % quankify tha air 10w through duel
wirk, alr Infiliratdicn, ar sermilaion.

Alr Leakage 21%

*Air Changes par Haw. Tha numbsar of fimes the home® air is
reglaced from Jusside i3 an ko

*Ehmorican Sxtiety ofHeating Refrigacating, and Air Conditioning
Engintars.
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Only 20% of homes built prior
to 1980 are well-insulated.
~ DoE

Up to 30% of the air in our
homes originates in the

crawl space. |

~ ASHRAE 2007




Attic Insulation

How well is your attic insulated?

ARer zir zealing, st inaulaticn s ypically cne of Tne best "bang ior your bucs" sleps you gan taxke towards & more efteient sand
camicrtable nerme. Well installed aflic insulztion adts as 2 samer o summer 2nd winter neat loss B and frem your gttic 19's like &

nice fhick. wirder ket lar your nome that saves yvou money 2l yaar raund.

Energy lost by attlc, on the coldest nignt of the
Insulation TvP'E & R-Valus year i YOUr area

Insulation type 71% has Flberglass, batts R-30
Poor instal ation quality

Insulation type 297 has nd inaulation

Racaommeandad H-Valua: B-30 or greater
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Indoor air contains 2to 5
times the contaminants
as outdoor air. ~ EPA

The average home duct system
leaks 30% of all conditioned air.
~ CEC



Duct Leakage & Insulation

How leaky is your duciwork?

Cu2i legkage 5 & major sontibuior bo enemgy waste and poar indoor air qualiy. A dest ays:em should ad 28 & closed copan
wd i o i =i s sl oobie o ooddooes o o oo oo g is inhiodosed ools yooe eane . &oweel ] sealed aod s laded dosl

eislem & 3 key compenent ta a nezlthy 2nd eifigiznd Rome.

Energy lost In your ducts, on the coldest night

Duct Leakage & Insulation of the year In your area

% ol Energy Last Through Duct Leakags 2B.63%
Fe ol Enengy Lost irom Duct Imsulation 22.01%

Insulation Level
RO - Mo Insulation

Dl Leabage 29%

Duwcl lesulalion 22%
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e Efficiency

 Flue Systems

e Carbon Monoxide
e Combustion Safety
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HVAC System Summary

How efficient are your furnace and air conditioner?

The BEVAL summary compares ine amount of neat your furnace ézn éreale 1o the 2maount needed oy your ncme, and the amouwni
af cocling pour 2ir dondiicner san creste fo the amound neseded. & properly sizec lurnade will reduce ren-hime ayehng, 2nd
increase gambod and eftciendy. & propery sized iurnace ard ar sendidnners carbination sl redose run-time cyvsling. and
increase gambord and eftciendy.

Furnace

Hrand Yark

Medeal yBm100e1Gmpt
1z

Ane J years

Input 100,000 BTU

Outaut 87,000 BTU

Drat Type Séaled

DESIGN EFFICIENCY

CURRENT OUTRUT 87,000 BTU
ACTUAL HEATING LOAD 110,482 BTU
IMFROVED LOAD 42,224 BTU

Your systam 18 12% undéarszed tor your Rome's
réquiramants
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Al Balancing & Inftrarec
- J

Supply Air = Return Air




Room By Room Airflow

Are your rooms getting the right amount of airflow?

Hy asalyzirng the inzulaticn, windows, 2nd Baldizg envelcpe ol yaur home, we San cetermine the aptimal ersaun! o1 heaing &nd
caclivg eneigy nedzssary lor eliisency and combod. Ezch racm's airlow requirements are caloulzted using ACCA Manual J.

Current Versus Desirable Airtlow

|
Ehedroom, Massar r
Ly Fisnin r
(—
Ciffice P
(I
1 <
| W Gureng
kg Foom = B Desirable
Badrcm 2 h B Post-imprvemant Dasianie
Family Aoom k
|
La Anam | D
undry Anam

i

53 75 100 125 150 175 204 255 254 2T
Airflew Valume [CFM)



Energy Loss

Whersa is energy being lost in your home?

We nave caloulated vour home's 2étuzl zeriormante thraugh & methed knawn as Air Conditioring Canlradiors oi America [ACTAY
Manusgl .. This process allows us to prefissly undzrslznd how each compeonent & yoor buailding 2Hects vour heawng load, &nd

ide=ndiiy whch 2reas are swat appropriale bo ifprave sazed cn yaur neallh, comiot and eliisdercy goals.

Energy loss by bullding companent, on the
coldest nlght of the year In your area

Energy Loss in Your Home

Enargy logs, in BTUR® by suilding ecmpanant, an the
caldest nighit of the yaar

B Duct Leakage 91,627
Duet Insulahan 24 314
B Ai Leakage 92 BRI
B Atic 11,189
B Floars 8,936
B Walls 7,162
B W rdews 5,172
Tota 110,482

Air Laakange 1% Jual Insulation 2084

"Britisk Tharmal Uns, & unil of erargy. BTUR i5 used to guentity the
heat loss or aal gaan through She buiding arvakapa, a5 well &5 tha
power necdied far comashc kat wador
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Improvement Potential

Total BTUh
Windows
Walls
Floors
Attic
Air Leakage

Duct Insulation

Duct Leakage
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80,000
100,000 120,000



concerns Root Causes Solutions

Comfort Air leakage Air sealing
Broken ductwork
High Energy In attic Seal ducts
Bills
Moisture, mold Crawlspace
Health and particulate moisture
entry from barrier
crawlspace
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e Insulation * Space Heating e Solar PV

» Air Sealing e Air Conditioning e Solar Thermal

* Duct Sealing * Ventilation e Wind

e Lighting  Water Heating e Water Catchment
* Appliances

e Plug Loads

e Behavior
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“Whole-house retrofits are essential if
the State is to meet existing
residential energy efficiency and
climate change goals.”

California Energy Commission,

State Energy Program Guidelines,
October 2009



