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90.1 — Scope and Purpose

Minimum energy-efficiency requirements for
design/construction of new buildings, additions, or
equipment

Not for buildings that don't use electricity or fossil fuel

Not for process energy use
Not Part 9 buildings, mobile/manufactured housing (90.2)

“This standard shall not be used to circumvent any safety,
health, or environmental requirements.”



Building Envelope — Scope

Exterior building envelope

OR Semi-exterior Building Envelope

Separate requirements for residential/non-res
Climate-specific requirements

“...does not address moisture control or provide design
guidelines to prevent moisture migration that leads to
condensation, mold and mildew, or deterioration to
insulation or equipment performance.”



Building Envelope — Definition

M
|
Vantilated Samibheated
Attic Starage
Concliticoned
Space

. Vit e

Linconditioned Crawlspace
Space

[ Exterior Envelope
[ 1 semi-Exterior Envelope



Building Envelope — Insulation

Insulation installed to achieve rated R-value
— Continuous insulation only
— No other components

Substantial contact with inside surface
Installation for Recessed lighting

Installation for roof insulation, incl. loose-fill/blown
Exterior insulation protected

Attic insulation protected

Ground insulation non-absorptive



TABLE B-18
Building Envelope Requirements (HDD18: 3001-4000, CDD10: 0-1000)

MNonresidential

Residential

Semiheated

Assembly | Insulation Min. | Assembly Insulation Min. | Assembly | Insulation Min.
Opagque Elements Maximum R-Value Maximum R-Value Maximum R-Value

Roofs

Insulation Entirely above Deck L-0.360 R-26ea LJ-0.982 R-09¢i

Metal Bulding U-0.369 R-33 LJ-0.551 R-1.8

Attic and Other U-0.192 R-5.3 L0300 R-33
Walls, Above Grade

Mass 1J-0.701 R-13¢c U-0.513 R-2.0ci [J-3.293 MR

Metal Building U-0.642 R-23 U-0.642 R-2.3 L0 698 R-19

Steel Framed Ur-0.705 R-2.3 U-0.365 R-23+R-13 1 JU-0.705 R-2.3

Wood Framed and Other L-0.504 R-23 LU-0.504 R-2.3 UJ-0.504 R-23
Wall, Below (rade \ / /

Below Grade Wall (C-6.473 NR C-0.473 MR C-6.473 NR
.'I'.n'l-!-'l'-'.r"'

Mass LI-0.606 R-1.1 L1-0.496 R-1.5 U-1.825 MR

Steel Joist Ur-0.296 R-3.3 U-0.214 R-53 L0350 R-2.3

Wood Framed and Other \ 0284 R-33 LI-0 188 R-5.3 L-0376 R-23
Slab-Chn-Cirade Floors

Unheated F-1.264 NR F-1.264 MR F-1.264 NR

Heated F-1.454 R-1.2 for 900 mm |F-1.434 R-1.8 for 900 mm |F-1.454 R-1.3 for 300 mm
Opague Doors

Swinging LI-3.975 [J-3.975 LJ-3.975

Non-Swinging 1/-8.233 [J-2.839 [J-8.233




Fenestration

Assembly
Max. U
(Fixed/

Operable)

Assembly Max.
SHGC (Al
Orientations/
Morth-Oriented)

Assem bly
Max. U
{Fixed/

Operable)

Assembly Max.
SHGC (All
Orientations/
North-Oriented)

Assembly
Max. U
(Fixed/

Operable)

Assembly Max.
SHGC (All
Orientations/
North-Oriented)

e~

Fertical (s |':I:-'.'.l_~.,’. % of Wall

A5
U= 10 U

SHGC 4-0.49

Upiyeg3.24

."iH(r'['ﬂ” 0.49

Ufined=6.93

SHGC -NR

Ugper 380/ SHGC 0y 0.64 \ |[Ugro3.80  SHGC 3064 U721 SHGC - NR
10.1-20.0% Useg-3.28 \ SHGC-049  \(Ugyeq-3.24  SHGC-0.49 Uiced-6.93  SHGC-NR
Ugper 3 80 |SHGC i 049 |Ugper3.80  SHGC 0049 |Ugper 721 SHGC o0y NR
20.1-30.0% Upeeg3 24 [SHGC 049  [[Upyeq3.24  SHGC 0,49 Upeq6.93  SHGC ;-NR
Ugper 380 [SHGC 049 [Ugper3.80  SHGC 0049 |Upper721 SHGC o NR
30.1-40.0% Ufixeg-3.34 [SHGC 049 [Upixeg-3.24  SHGCgy-0.49 Ubixed-6.93  SHGCy-NR
Ugper3 8 [ SHGC 0y 049 |Ugper3.80  SHGC13-049 U L. -721  SHGC - NR

40.1-50.0%

\

Ufixed-2.61

L 16
oper” =

."iH(r'['ﬂ” .36

SHGC o049

Ufied=3.54

[

Taper3. 77

SHGC g-NR
SHGC gy NR

Skvlighr with Curb, Gilass, % of Roof

Ugixed-2.61Y SHGC-0.36
L oper 267 \SHGC gy 044

0-2.0% Ugy-6.64 SHGC 5-0.68 U664 SHGC -0 68 Llg-11.24 SHGC y-NR

2.1-5.0% Uyy-6.64 SHGC ;-0.49 U664 SHGC 5-0.49 Ug-11.24 SHGC -NR
Skvliaht witl Curb, Plastic, ™ of Roof

0-2.0% Ugy-6.25 SHGC 5-0.77 U625 SHGC 3-0.77 Ug-10.79  SHGC-NR

2.1-5.0% Uyy-6.25 SHGC ,-0.77 Lgg-6.25 SHGC -0.77 Ug=10.79  SHGC-NR
Skvliaht without Curb, Al %% of Roof

0-2. 0% =392 SHGC -0.68 Ugp=3.92 SHGC 5-0.68 Ug=7.72 SHGC -NR

2.1-5.0% Ugy-3.92 SHGC -0.49 Ugi-3.92 SHGC g53-0.49 U=7.72 SHGC-NR




U-factors and R-values

Insulation: rated R-value

“Building Materials”
— Appendix tables
- Test (ASTM C976)
— 2D or 3D finite-volume or finite-difference models
— Calculation methods (PPM, IPM, Zone, Mod Zone)

Whole-product assembly
Representative size
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Building Envelope — Air Leakage

1 Seal, caulk, gasket or weather-strip:
— Fenestration/door joints
— Junctions/corners
— Utility penetrations
— Site-built fenestration/doors
— Assemblies used as ducts/plenums
— Joints/seams/penetrations of vapour retarders
— All Other Openings
| Separate values for loading docks and vestibules



HVAC - Simple Compliance

Simple (for < 2300 m?)

Single zone

Cooling at minimum COP, Heating at minimum COP/AFUE
Maximum outdoor air unless HRV/ERV

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

Schedules for thermostatic control
Ductwork/piping installation in prescribed manner
Ductwork balanced and insulated in prescribed manner

Automatic shutoff dampers on large exhaust fans



HVAC - Less Simple Compliance

Mandatory + Prescriptive

Minimum equipment efficiencies

Load calculations in accordance with...the adopting authority
Control types, deadband, overlap, off-hour operation
Ventilation controls comply w/ ASHRAE 62 and local standard
System construction and insulation in prescribed manner

Specific prescriptive requirements for HVAC system
components



HVAC — Not Very Simple At All

Mandatory + Energy Cost Budget Method

Minimum equipment efficiencies

Load calculations in accordance with...the adopting authority

Control types, deadband, overlap, off-hour operation
Ventilation controls comply w/ ASHRAE 62 and local standard
System construction and insulation in prescribed manner

Ability to trade off one system e
computer model

iciency |

‘or another using



Energy Models

Trade-off method — hand calculation
“Energy Cost Budget Method” — computer model
— “"Design Energy Cost” < “Energy Cost Budget”
— Mandatory provisions met
Energy Models (e.g., DOE, BLAST, EE4) approved by AA
Remember the building design must meet Code
Based on local energy costs
Based on local (hourly) climatic data

Submittals to AHJ include ECB and DEC,; list of energy-
related features; input and output reports from simulation,
including breakdown of energy usage by components;
explanation of error messages in output



Building Types

Museum Automotive Facility

Office Convention Center

Parking Garage Court House

Penitentiary Dining: Bar Lounge/Leisure
Performing Arts Theater Dining: Cafeteria/Fast Food
Police/Fire Station Dining: Family

Post Office Dormitory

Religious Building Exercise Center

Retail Gymnasium
School/University Hospital/Health Care
Sports Arena Hotel

Town Hall Library

Transportation Manufacturing Facility
Warehouse Motel

Workshop Motion Picture Theater

Museum
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Water Heating — Compliance

Mandatory + Prescriptive OR Mandatory + Modelling

Minimum equipment efficiencies

Load calculations in accordance with...the adopting authority

Control types (temperature, outlet, circulating pump)

Special rules for pools

Specific prescriptive requirements for gas- or oil-fired

space/water heating OR

Ability to trade off one system e
computer model

iciency |

'or another using



Lighting — Compliance

Mandatory requirements for Controls, luminaire wattage

Allowable lighting power density (W/m2), depending on
building type (total-building or space-by-space)

OR Ability to trade off one system efficiency for another using
computer model (but limited in the case of lighting system)



Envelope Implications

“...does not address moisture control or provide design
guidelines to prevent moisture migration that leads to
condensation, mold and mildew, or deterioration to

insulation or equipment performance.”
Increased levels of insulation
Insulation in stud cavity vs. Exterior insulation

Airtight buildings: overheating, moisture-related
problems

Ventilation requirements (ASHRAE 62)
Programmable thermostats =» night setback/day setup
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Other Standards

Model Energy Code (MNECB, MNECH)
ASHRAE 55

ASHRAE 62

LEED/Green Globes/etc.

Energy Star

EUGENE Green Energy

EN832, prEN 13790, Directive 91/EC



LEED vs. 90.1 vs. MNECB

LEED Minimum improvement over existing Standard

Points MNECB ASHRAE 90.1
0 10 (minimum requirement)
1 24 15

2 29 20

3 33 25

4 38 30

5 42 35

6 47 40

7 54 45

8 55 50

9 60 55

10 64 60




Questions | Comments |
Concerns

Introduction to ASHRAE 90.1



