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Current version is 2007Current version is 2007

ANSI Standard (full ANSI Standard (full 
public review)public review)

CoCo--authors are ASHRAE authors are ASHRAE 
and IESNAand IESNA

Uses Code languageUses Code language
(shall, not should)(shall, not should)

BUTBUT……

ItIt’’s a Standard!s a Standard!

ItIt’’s not a Code!s not a Code!



PrescriptivePrescriptive
(trade(trade--offs allowed)offs allowed)



PerformancePerformance



90.1 90.1 –– Scope and PurposeScope and Purpose
!! Minimum energyMinimum energy--efficiency requirements for efficiency requirements for 

design/construction of new buildings, additions, or design/construction of new buildings, additions, or 

equipmentequipment

!! Not for buildings that donNot for buildings that don’’t use electricity or fossil fuelt use electricity or fossil fuel

!! Not for process energy useNot for process energy use

!! Not Part 9 buildings, mobile/manufactured housing (90.2)Not Part 9 buildings, mobile/manufactured housing (90.2)

!! ““This standard shall not be used to circumvent any safety, This standard shall not be used to circumvent any safety, 

health, or environmental requirements.health, or environmental requirements.””



Building Envelope Building Envelope –– ScopeScope
!! Exterior building envelopeExterior building envelope

!! OR SemiOR Semi--exterior Building Envelopeexterior Building Envelope

!! Separate requirements for residential/nonSeparate requirements for residential/non--resres

!! ClimateClimate--specific requirementsspecific requirements

!! “…“…does not address moisture control or provide design does not address moisture control or provide design 

guidelines to prevent moisture migration that leads to guidelines to prevent moisture migration that leads to 

condensation, mold and mildew, or deterioration to condensation, mold and mildew, or deterioration to 

insulation or equipment performance.insulation or equipment performance.””



Building Envelope Building Envelope –– DefinitionDefinition



Building Envelope Building Envelope –– InsulationInsulation
!! Insulation installed to achieve rated RInsulation installed to achieve rated R--valuevalue

–– Continuous insulation onlyContinuous insulation only

–– No other componentsNo other components

!! Substantial contact with inside surfaceSubstantial contact with inside surface

!! Installation for Recessed lightingInstallation for Recessed lighting

!! Installation for roof insulation, incl. looseInstallation for roof insulation, incl. loose--fill/blownfill/blown

!! Exterior insulation protectedExterior insulation protected

!! Attic insulation protectedAttic insulation protected

!! Ground insulation nonGround insulation non--absorptiveabsorptive







UU--factors and Rfactors and R--valuesvalues
!! Insulation: rated RInsulation: rated R--valuevalue

!! ““Building MaterialsBuilding Materials””

–– Appendix tablesAppendix tables

–– Test (ASTM C976)Test (ASTM C976)

–– 2D or 3D finite2D or 3D finite--volume or finitevolume or finite--difference modelsdifference models

–– Calculation methods (PPM, IPM, Zone, Mod Zone)Calculation methods (PPM, IPM, Zone, Mod Zone)

!! WholeWhole--product assemblyproduct assembly

!! Representative sizeRepresentative size









Building Envelope Building Envelope –– Air LeakageAir Leakage
!! Seal, caulk, gasket or weatherSeal, caulk, gasket or weather--strip:strip:

–– Fenestration/door jointsFenestration/door joints

–– Junctions/cornersJunctions/corners

–– Utility penetrationsUtility penetrations

–– SiteSite--built fenestration/doorsbuilt fenestration/doors

–– Assemblies used as ducts/plenumsAssemblies used as ducts/plenums

–– Joints/seams/penetrations of vapour Joints/seams/penetrations of vapour retardersretarders

–– All Other OpeningsAll Other Openings

!! Separate values for loading docks and vestibulesSeparate values for loading docks and vestibules



HVAC HVAC –– Simple ComplianceSimple Compliance
!! Simple (for < 2300 mSimple (for < 2300 m22))

!! Single zoneSingle zone

!! Cooling at minimum COP, Heating at minimum COP/AFUECooling at minimum COP, Heating at minimum COP/AFUE

!! Maximum outdoor air unless HRV/ERVMaximum outdoor air unless HRV/ERV

!! Reheat not allowed, heat/cool not allowed (interlock)Reheat not allowed, heat/cool not allowed (interlock)

!! Schedules for thermostatic controlSchedules for thermostatic control

!! Ductwork/piping installation in prescribed mannerDuctwork/piping installation in prescribed manner

!! Ductwork balanced and insulated in prescribed mannerDuctwork balanced and insulated in prescribed manner

!! Automatic shutoff dampers on large exhaust fansAutomatic shutoff dampers on large exhaust fans



HVAC HVAC –– Less Simple ComplianceLess Simple Compliance
!! Mandatory + PrescriptiveMandatory + Prescriptive

!! Minimum equipment efficienciesMinimum equipment efficiencies

!! Load calculations in accordance with...Load calculations in accordance with...the adopting authoritythe adopting authority

!! Control types, Control types, deadbanddeadband, overlap, off, overlap, off--hour operationhour operation

!! Ventilation controls comply w/ ASHRAE 62 Ventilation controls comply w/ ASHRAE 62 and local standardand local standard

!! System construction and insulation in prescribed mannerSystem construction and insulation in prescribed manner

!! Specific prescriptive requirements for HVAC system Specific prescriptive requirements for HVAC system 

componentscomponents



HVAC HVAC –– Not Very Simple At AllNot Very Simple At All
!! Mandatory + Energy Cost Budget MethodMandatory + Energy Cost Budget Method

!! Minimum equipment efficienciesMinimum equipment efficiencies

!! Load calculations in accordance with...Load calculations in accordance with...the adopting authoritythe adopting authority

!! Control types, Control types, deadbanddeadband, overlap, off, overlap, off--hour operationhour operation

!! Ventilation controls comply w/ ASHRAE 62 Ventilation controls comply w/ ASHRAE 62 and local standardand local standard

!! System construction and insulation in prescribed mannerSystem construction and insulation in prescribed manner

!! Ability to trade off one system efficiency for another using Ability to trade off one system efficiency for another using 

computer modelcomputer model



Energy ModelsEnergy Models

!! TradeTrade--off method off method –– hand calculationhand calculation
!! ““Energy Cost Budget MethodEnergy Cost Budget Method”” –– computer modelcomputer model

–– ““Design Energy CostDesign Energy Cost”” < < ““Energy Cost BudgetEnergy Cost Budget””
–– Mandatory provisions metMandatory provisions met

!! Energy Models (e.g., DOE, BLAST, EE4) approved by Energy Models (e.g., DOE, BLAST, EE4) approved by AAAA
!! RememberRemember the building design must meet Code the building design must meet Code 
!! Based on local energy costsBased on local energy costs
!! Based on local (hourly) climatic dataBased on local (hourly) climatic data
!! Submittals to Submittals to AHJAHJ include ECB and DEC; list of energyinclude ECB and DEC; list of energy--

related features; input and output reports from simulation, related features; input and output reports from simulation, 
including breakdown of energy usage by components; including breakdown of energy usage by components; 
explanation of error messages in outputexplanation of error messages in output



MuseumMuseum

Motion Picture Motion Picture TheaterTheaterWorkshopWorkshop

MotelMotelWarehouseWarehouse

Manufacturing FacilityManufacturing FacilityTransportationTransportation

LibraryLibraryTown HallTown Hall

HotelHotelSports ArenaSports Arena

Hospital/Health CareHospital/Health CareSchool/UniversitySchool/University

GymnasiumGymnasiumRetailRetail

Exercise CenterExercise CenterReligious BuildingReligious Building

DormitoryDormitoryPost OfficePost Office

Dining: FamilyDining: FamilyPolice/Fire StationPolice/Fire Station

Dining: Cafeteria/Fast FoodDining: Cafeteria/Fast FoodPerforming Arts Performing Arts TheaterTheater

Dining: Bar Lounge/LeisureDining: Bar Lounge/LeisurePenitentiaryPenitentiary

Court HouseCourt HouseParking GarageParking Garage

Convention CenterConvention CenterOfficeOffice

Automotive FacilityAutomotive FacilityMuseumMuseum

Building TypesBuilding Types





Water Heating Water Heating –– ComplianceCompliance
!! Mandatory + Prescriptive  OR  Mandatory + Mandatory + Prescriptive  OR  Mandatory + ModellingModelling

!! Minimum equipment efficienciesMinimum equipment efficiencies

!! Load calculations in accordance with...Load calculations in accordance with...the adopting authoritythe adopting authority

!! Control types (temperature, outlet, circulating pump)Control types (temperature, outlet, circulating pump)

!! Special rules for poolsSpecial rules for pools

!! Specific prescriptive requirements for gasSpecific prescriptive requirements for gas-- or oilor oil--fired fired 

space/water heating ORspace/water heating OR

!! Ability to trade off one system efficiency for another using Ability to trade off one system efficiency for another using 

computer modelcomputer model



Lighting Lighting –– ComplianceCompliance
!! Mandatory requirements for Controls, Mandatory requirements for Controls, luminaireluminaire wattagewattage

!! Allowable lighting power density (W/mAllowable lighting power density (W/m22), depending on ), depending on 

building type (totalbuilding type (total--building or spacebuilding or space--byby--space)space)

!! OR Ability to trade off one system efficiency for another using OR Ability to trade off one system efficiency for another using 

computer model (but limited in the case of lighting system)computer model (but limited in the case of lighting system)



Envelope ImplicationsEnvelope Implications

!! “…“…does not address moisture control or provide design does not address moisture control or provide design 

guidelines to prevent moisture migration that leads to guidelines to prevent moisture migration that leads to 

condensation, mold and mildew, or deterioration to condensation, mold and mildew, or deterioration to 

insulation or equipment performance.insulation or equipment performance.””
!! Increased levels of insulationIncreased levels of insulation
!! Insulation in stud cavity vs. Exterior insulationInsulation in stud cavity vs. Exterior insulation
!! Airtight buildings: overheating, moistureAirtight buildings: overheating, moisture--related related 

problemsproblems
!! Ventilation requirements (ASHRAE 62)Ventilation requirements (ASHRAE 62)
!! Programmable thermostats Programmable thermostats !! night setback/day setupnight setback/day setup





Other StandardsOther Standards

!! Model Energy Code (MNECB, MNECH)Model Energy Code (MNECB, MNECH)
!! ASHRAE 55ASHRAE 55
!! ASHRAE 62ASHRAE 62
!! LEED/Green Globes/etc.LEED/Green Globes/etc.
!! Energy StarEnergy Star
!! EUGENE Green EnergyEUGENE Green Energy
!! EN832, EN832, prENprEN 13790, Directive 91/EC13790, Directive 91/EC



LEED vs. 90.1 vs. MNECBLEED vs. 90.1 vs. MNECB

606410

55609

50558

45517

40476

35425

30384

25333

20292

15241

(minimum requirement)100

ASHRAE 90.1MNECB

Minimum improvement over existing StandardLEED 
Points
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