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Program Goals 
ÅIncrease health and safety for occupants 

ÅPromote best-practice design and procedures 

ïDesigned to Earn the ENERGY STAR 

ÅAbove-code building performance 

ÅEnhance building durability 

ÅReduce unit resource usage for life of 
structure (energy and water) 

ÅLower operating costs 

ÅReduce resources needed to construct 

 

 



What programs are available 

Å[995Χ 
ïFor Homes (Low and Mid-Rise) 

ïBD + C (High-Rise) 

ÅENERGY STAR Low and High Rise 

ÅEarthCraft MF 
ïNew Construction 

ïRenovation 

ÅUtility Rebate Programs 
ïGeorgia Power EarthCents/HEIP for Renovations 

 



Types of projects 

ÅNew Construction 

ÅRenovation 

ÅGut Rehab 

ÅAdaptive Re-use 

ÅCondo and Apartment 

ÅLow, Mid and High Rise 

ÅAffordable and Market Rate 

 



Developer Benefits 

ÅDesign assistance 

ÅValue engineering 

ÅIndependent third-party verification 

ÅTechnical expertise 

ÅPerformance testing 

ÅEnhanced durability 

ÅReduced risk- άƎƻƭŘ ǎǘŀƴŘŀǊŘέ 

 



Typical Approaches to Meet Standards 

ÅImproved air sealing of unit building enclosure 

ÅBetter duct sealing 

ÅEnhanced insulation levels and installation 
quality 

ÅHigher efficiency HVAC systems 

Å.ŜǘǘŜǊ ǘƘŀƴ άŎƻŘŜέ ǿƛƴŘƻǿǎ 

ÅIncreased % of CFL and pin-based lighting 

ÅENERGY STAR appliances 

 



Team Members 

ÅMulti-Family Developer   MFD 

ÅTechnical Advisor   TA 

ÅGeneral Contractor   GC 

ÅTrades (in order of importance) 

ïHVAC 

ïInsulation/air sealing 

ïFramer 

ïElectrician/plumber/drywall 



wŜƳŜƳōŜǊΧ 

ÅMany, many details- make checklists and have 
Standard Operating Procedure (SOP) 

ÅReview worksheets and program documents 
on a regular, scheduled basis 

ÅEstablish expectations early and often 

ÅMake examples of early errors 

ÅKeep your mistakes original 

ÅDetermine how to get installation information 
pushed down to field workers 

 

 

 

 



Project Process 
Pre-Construction Pre-Drywall Project Closeout 



Project Information Submittal 
ÅPlans 

ïMF projects usually provide detailed plans 

ïShould have unit number and type per floor 

ïStart a Inspection Checklist before Design Review 
(per unit type): 

ÅSquare footage 

ÅPerimeter 

ÅVolume 

ÅSquare Footage of Building Envelope (SFBE) 

ïUnit square footage from plans usually inside 
dimensions, RESNET says use outside 

 

 

 

 

 

 



Project Information Submittal 

ÅIf band areas 
well sealed, 
use in volume 
and sfbe for all 
but top floor 

ÅHelps blower 
door test 
results for 
small units   



Project Information Submittal 
ÅWe use Foxit PDF Reader to determine 

perimeter (sfbe of walls) and area (volume)   

ÅView - Toolbars - Drawing 



Project Information Submittal 

ÅSpec Sheet 

ÅLoad Calcs (Manual J) 

ÅPreliminary Worksheet 

ÅVentilation Strategy (must meet ASHRAE 62.2) 

ÅDo a worst-case unit analysis to determine 
which units need energy modeling 

ÅCreate a sampling plan 

ÅCreate an Inspection Checklist 

 



Spec Sheet 
INSULATION R-value or Inches of Foam Insulation Type 

Location 
Circle or explain where appropriate 

Cavity Continuous 
Fiberglass, Cellulose, Open-cell 

foam, Closed-cell foam 

Exterior Walls       
Floor over Bsmt/Crawl/Garage       
Cantilevered Floors       
Flat Ceilings       
Tray Ceilings       
Vaulted or Sloped Ceilings       
Attic Kneewalls       
Rim/Band Joists       
Poured Bsmt or Crawl Walls 
Specify whether int. or ext. sheathed 

      

Framed Bsmt Walls       
Under slab or slab edge, specify       

HVAC SYSTEMS 
-Air handler location,  

Include make & model number 

Unit Type 

1bd, 
нōŘΣŜǘŎΧ 

AFUE or HSPF SEER Capacity ς 
Output in btu/h or tons 

Heating Cooling  

            

Note: Add section for wall framing thickness 



Spec Sheet 
MECHANICAL VENTILATION On which unit types? List below. 

Fresh/outside air intakes   

Type, circle or underline Supply Only Exhaust Only Balanced 

Duct size:  Rate (CFM):   Hours/Day:   Fan Watts:   

When using ventilation controllers, check here_____.  When using ERV/HRV, enter specs below. 

Sensible Recovery Efficiencies (%):   Total Recovery Efficiencies (%):   

Fluorescent Lighting 
- Unit type 

% Pin-Based Fluorescent 
Lighting Used 

% Compact Fluorescent Lighting 

      

Try to get diagram of layout and specs on components 
to be used (vent pipe size, electrical damper, controller, 
ŜǘŎΧ 

Can be a big influence on MF HERS index 



Load Calc Check 



Load Calc Check 



Preliminary Worksheet 

ÅCompleted by developer with help from 
Technical Advisor (TA) and others 

Å First big opportunity for TA to influence 
design and as-built 

ÅKeeping up with different versions of 
programs can be a challenge 

ÅHave team members download latest version 
from the website for each project 



Ventilation Strategy 

 



Ventilation Strategy 

ÅASHRAE 62.2  required by all programs 

ÅWill be more expensive as programs start 
requiring testing of airflow (62.2-2010) 

ÅUse ASHRAE 62.2-2010 Addendum j 

ï     Q = .03 (CFA) + 7.5 (#BR + 1)  

ÅWhole-house is required in addition to local 
ventilation (kitchen and baths) 

Å  

 



Ventilation Strategy 
ÅWhat we have seen in the past: 

ïOutside air with manual and electric damper only 

 
-Electric damper 
opens when system 
is on, closes when 
system is off 
 
-Lack of negative 
pressure in AH 
closet severely 
impacts ventilation 
airflow 
 
-Little ventilation 
during shoulder 
seasons 

 
 



Ventilation Strategy 

ÅPopular current 
option: 
ïOutside air with 

manual damper, 
electric damper and 
controller (AirCycler 
VS, Aprilaire 8126, 
Honeywell Y8150) 

 



Ventilation Strategy 

ÅIssues with outside air 
strategy with controller 

ïLack of negative pressure in AH 
closet still an issue 

ïUses big AH fan for small 
amount of ventilation air 

ïVent pipe should be insulated 

ïExterior vent location and 
spacing 

FanTech iris manual damper  



Ventilation Strategy 
ÅExhaust only 
ïUsually larger, more quiet bath exhaust fan 

ïNegative pressure pulls unconditioned air from 
largest, most available hole 

ïInexpensive to buy and operate (DC motor); run 
continuously 

ïIf quiet, occupant might not unplug it 

ïVent layout and installation is critical to airflow 

ïOversize fan to be sure of airflow 

 



Ventilation Strategy 
ÅLikely future balanced options: 
ïOA controller coordinates with bath fan  

ÅAirCycler g2-k 

ïOA with inline fan, coordinates with bath 
fan 

ÅHoneywell Prestige HD Comfort 
System  

ïPanasonic WhisperComfort ERV 

Å40 cfm max with current model 



Ventilation Strategy 
ÅTesting ventilation 

airflow 
ïEnergy Conservatory 

Exhaust Fan Flow Meter 

ïLarge vane anemometer 

ïFlow hood/balometer 

ÅWho controls 
ventilation?  
ïUnit occupant or 

management? 

ïAccessibility of controls 
Å62.2-2010 Occupant must 

have accessible control 

http://www.google.com/url?sa=i&rct=j&q=exhaust+fan+flow+meter&source=images&cd=&cad=rja&docid=7iIftf71LSEjQM&tbnid=DYgIKjrBHcMjoM:&ved=0CAUQjRw&url=http://www.energyconservatory.com/products/exhaust-fan-flow-meter&ei=saQsUeT-ApHU9ASy-YDgAQ&bvm=bv.42965579,d.eWU&psig=AFQjCNEgN589KuX01hCG9_kaoly2DDARbA&ust=1361966540319986
http://www.google.com/url?sa=i&rct=j&q=image+of+flow+hood&source=images&cd=&cad=rja&docid=uh6rb7UbWCb9TM&tbnid=cfFc4on91FhxtM:&ved=0CAUQjRw&url=https://buildingsfieldtest.nrel.gov/flow_hood&ei=D6UsUYf4J4b68QS-yIGICA&bvm=bv.42965579,d.eWU&psig=AFQjCNHxwh0LO1IWykkefqBgG1vgBHD60Q&ust=1361966717731444
http://www.google.com/url?sa=i&rct=j&q=image+of+testo+anemometer&source=images&cd=&cad=rja&docid=UhdriWDaMOJopM&tbnid=StBYCuKWcEKBDM:&ved=0CAUQjRw&url=http://www.testo.com/online/abaxx-?$part=PORTAL.INT.ProductCategoryDesk&$event=show-from-content&externalid=opencms:/Products/MeasurementParameters/velocity/Messgeraete/testo_410-2/Englisch.product&ei=cKcsUYHbE4ua9QSw34HYCQ&psig=AFQjCNG49ZbYNxRQnocVngmRcPbdojwJXg&ust=1361967051408114


Preliminary Energy Model 

ÅWorst-case unit analysis 

- Model each unit type on each floor, use unit with the 
highest HERS Index in the building 

ÅImprovement analysis 

-  Modify preliminary HERS model 

-  Must do if a unit type fails to pass ES Target Index  

-  If you show how to improve HERS index with minimum     
price increases, you show the value of your services! 

 

 

 

 



Preliminary Energy Model 



Preliminary Energy Model 



Sampling Plan 



Design Review 
ÅCritical design and planning meeting 
ÅDiscussion guided by Preliminary Worksheet and Man J 
ÅDƻŀƭǎ ŀǊŜ ǘƻ ŎƻƴŦƛǊƳ όƛƴ ƻǊŘŜǊ ƻŦ ƛƳǇƻǊǘŀƴŎŜύΧ 
ïRoles and expectations 
ïCommunication procedures 
ïConstruction specs and procedures 
ïDocumentation and submittal timelines 
ïInspection and testing parameters 

ÅParticipants 
ïTA, developer; GC, Project Manager, Site Super (if known) 
ïArchitect, HVAC designer, civil engineer 
ïOptional: Landscape architect, trade reps (esp. HVAC, 

insulation and air sealing) 
 

 



Design Review-Agenda 
ÅReview  
ïDocumentation requirements including program 

forms 

ïSampling procedures (if applicable) 

ïLoad calcs and ventilation strategy 

ïPreliminary energy model (s) 

ïSet dates for Kick-off Meeting and Inspections/Testing 

ÅLine-by-line Worksheet Review 
ïConfirm project meets mandatory items and 

minimum point totals 

ÅReview updated Energy Model at end of 
discussion if initial did not meet HERS target 
 

 
 

 

 

 



Pre-Drywall Phase 

ÅStress importance of scheduling inspections  

ÅSite super and trade rep should accompany TA 
on all inspections 

ÅTA gives on-site verbal report to GC on issues 
identified during inspections 

ÅTA submits written report to EarthCraft (EC), 
developer and GC within 1 day of inspections 

ÅAny units failing an inspection must be 
reinspected prior to next step in process 



Kick-Off Meeting 
ÅShould occur on-site just before framing start 

ÅRequired attendees: 

ïProject manager and site super(s) 

ïHVAC, insulation, air sealing, framing, weather 
barrier trades 

ïOptional but recommended: Plumber, electrician, 
drywall 

ÅReview program requirements, details, 
techniques and expectations with GC 
personnel and trade project managers 

 

 



Kick-Off Meeting 

ÅConfirm unit access 
procedures 
ÅStress MRII 
ÅAsk about required 

PPE 
ïHard hat 
ïSafety glasses and 

vest 
ïBoots 

ÅUse mock-ups if 
possible 



HVAC Initial Inspection 

ÅConfirm 1 week in advance; reconfirm the day 
before; should be on Master Schedule 

ÅEvery unit 
ïVisual inspection per checklist items 

ïVisual inspection of 1 duct connection per system 

ïWorksheet point items 

ÅSelected units 
ïTotal leakage duct test on 10% of total units; 

include 1 of each unit type per floor if possible 

 

 

 

 



Inspection Tools 

ÅReview OSHA regs 
ÅмрΩ ǘŀǇŜ ƳŜŀǎǳǊŜ 
ÅDigital camera 
ÅDigital tape measure 
ÅGood flashlight with extra 

battery 
ÅDrill driver with nut driver 

and regular bits 
ÅLadder- пΩΣ сΩΣ уΩΚ 
ÅBasic hand tools 

 

http://www.google.com/url?sa=i&rct=j&q=ryobi+flashlight&source=images&cd=&cad=rja&docid=Ez8Df2E8IjtSRM&tbnid=V-h7kOXFI9PrbM:&ved=0CAUQjRw&url=http://www.kaboodle.com/reviews/ryobi-18v-reconditioned-2-speed-drill-kit-with-flashlight&ei=gLcpUZPlOoHs8wTY2oDwBg&bvm=bv.42768644,d.eWU&psig=AFQjCNH7xs9NT6WSmL3yssEd88uBaKi1hg&ust=1361774651946319


HVAC Initial Inspection 

ÅGC QA Rep/Site Supervisor must inspect units 
prior to TA inspection; ŘƻƴΩǘ ƳŀƪŜ ǇǳƴŎƘ ƭƛǎǘǎΗ 

ÅSite Super and HVAC trade rep must accompany 
TA on all inspections 

ÅReview Inspection Checklist and Worksheet items 

ÅVerbally review issues with Site Super and HVAC 
trade rep 

ÅTake lots of pictures- good and bad stuff! 

ÅInclude descriptions and pictures of issues to 
email in written report  



HVAC Initial Inspection Report 



Frequent  HVAC Issues 
ÅDuct Sealing at plenum connections; design 



Frequent HVAC Issues 

ÅAlignment issues 



Frequent HVAC Issues 
ÅFilthy, nasty, dirty filters (thus blower fans and 

coils)  



Frequent HVAC Issues 

Å2-piece supply 
boot not 
sealed 

ÅEspecially in 
attic can easily 
be kicked loose 

ÅTape or mastic 
seam all the 
way around 



Infrequent HVAC Issues 



Air Sealing Inspection 

ÅMust occur prior to insulation installation 

ÅConfirm air sealing installation is complete 
and GC has inspected units to comply with EC 
standards before doing inspection 

ÅVisually inspects all units for air sealing issues 

ÅHave field tech present with foam gun, ladder 
and extra cans of foam 

ÅConfirm air sealing items identified in 
Inspection Checklist and Worksheet  

 

 

 



Exterior/Common Walls 



Band/Floor Joists 



Vertical chases and Bump-outs 



Stairs, Elevator Shafts, Fire Rated Walls 

ÅBack side of walls 
against shaft 
should have 
sealed air barrier  

ÅSeal penetrations, 
perimeter and 
between floors 



Stairs, Elevator Shafts, Fire Rated Walls 



Insulation Inspection 

ÅMust occur prior to drywall installation 

ÅConfirm insulation installation is complete and GC 
has inspected units to comply with EC standards 

ÅVisually inspect and grade insulation in all units 

ÅHave field tech present ready to adjust insulation 

ÅConfirm insulation items on Checklist and 
Worksheet are in compliance with program 
requirements 

ÅReview any issues on-site with GC and trade rep 

 



Batt Insulation 



Foam Insulation 

ÅHarder to screw 
up but it can be 
done 
ÅFill holes, gaps 

and low spots 
with foam gun 



Blown Insulation- Walls 

ÅLack of bad BIBS 
ǇƘƻǘƻǎ ƛǎ ŀ ƘƛƴǘΧ 

ÅWe have not seen 
blown cellulose 
walls yet 



Kneewall Insulation 



No Insulation 



Insulation- Prep for Final 

ÅIs attic ready for 
blown 
insulation? 

ÅAre all exterior 
walls insulated? 
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