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State Energy Background:
Setting the Stage



EO 17-20 (Energy Efficiency)

Three key sections:

1. Energy efficiency leadership in
state owned/leased buildings —
Governor directives to DAS and
ODOE

2. Targets for state-wide building
codes & appliance standards —
Governor directives to DCBS-BCD
and ODOE

3. Retrofits and affordable housing —
Governor directives to PUC, HCS,
ODOE

EO available: http://www.oregon.gov/gov/Documents/executive orders/eo 17-20.pdf



http://www.oregon.gov/gov/Documents/executive_orders/eo_17-20.pdf

EO 20-04 (Greenhouse Gas Emissions)

Additional directives for state
agencies, including BCD and
ODOE to take action to reduce
GHG emissions

— Directive 6: 60% reduction in new
building annual site consumption of
energy (excluding transportation and
appliances) by 2030, from a 2006
baseline

https://www.oregon.gov/qgov/Documents/executive orders/eo 20-04.pdf



https://www.oregon.gov/gov/Documents/executive_orders/eo_20-04.pdf

Oregon’s GHG Reduction Goals

2022 Analysis, “Roadmap to 2035”

July 13, 2022 Oregon Global Warming Commission Meeting,

Adopted

Undeg,
Deve,
Op m en
t

2050 Goal

Recent years have seen
enactment of significant
energy and GHG reduction
policies, including:

Climate Protection
Program

Oregon HB 2021 - 100%
clean electricity

Building energy code
advancements

Product efficiency
standards

Solar + Storage rebate
program

Heat pump rebate program

Community Renewable
Energy Program

Clean Fuels Standard


https://www.keeporegoncool.org/meetings

Oregon’s GHG Reduction Goals

July 13, 2022 Oregon Global Warming Commission Meeting, https://www.keeporegoncool.org/meetings



Why Change to ASHRAE 90.17?

- Repeatable 3-year updates validated by DOE
- Few Oregon state amendments to transfer each cycle

— Consensus based process for updating ASHRAE with
technical committees and working groups

- Keeps Oregon an efficiency leader by putting plan in
place to update with ASHRAE 90.1

— Lessens time burden on officials to adopt new code
— Supported by DOE COMcheck without modification



ASHRAE Historic Savings

20%better
than 2014

e

90.1-2019

~5% better
than 90.1-2016




Which Building Types Improved Most?

Apartments [ Large savings from
g g

tighter room HVAC

Food Service [l occupancy controls

Warehouse |

Lodging | ——

Healthcare

Education

Large savings from
chiller condenser

Retail |

heat recovery

Office |

0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 9.0%
Site EUI Percent Improvement over 90.1-2016




Current Oregon Energy Code

2021 Oregon Energy Efficiency Specialty Code (OEESC)

Chapter 13 of the Oregon Structural Specialty Code (0SSC) R-2,3,4 structures are

subject to this code. The

» Effective April 1, 2021 ORSC applies mainly to
+ Phase-in period ends Oct. 1, 2021 1-2 family dwelling units
« Based on ASHRAE Standard 80.1-2019 & townhomes < 3 stories

« Significant changes summary <« ——

- https://www.oregon.gov/bcd/codes-stand/Pages/energy-commercial-compliance.aspx
— Read only versions of 90.1 are available



https://www.oregon.gov/bcd/codes-stand/Pages/energy-commercial-compliance.aspx
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OR Code Compliance Pathways

2021 OEESC

(based on 90.1-2019 with
OR state amendments)

Important: Oregon modifies the scope of
90.1 to align with state building
requirements. A building permitted under
the OSSC follows the 2021 OEESC

Became effective April 1,2021 (with 6-month grace period for projects)
Mandatory beginning October 1, 2021



Three Paths Through OEESC 2021

Mandatory

Requirements

Plus One

h_ B

Prescriptive
Requirements

Chapter 11
Performance
(ECB)

Appendix G
Performance

GIRY)




Performance Pathways

— Previous 2014 Oregon code contained Section
506 Whole Building Approach, based on 90.1
Ch. 11 Energy Cost Budget

- ASHRAE 90.1 includes two performance paths
for code compliance, Ch.11 and Appendix G




Two Performance Paths

- Energy Cost Budget Method (ECB) - Chapter 11
Chapter 11 o -~ (ECB) - Chap
« Used for minimum code compliance for
Performance buildings that do not meet 90.1 prescriptive
requirements
(ECB)  Requires no greater energy cost than a

building that meets those prescriptive
requirements

- Performance Rating Method - Appendix G
*  Previously used to rate building performance

Appendix G

Performance ‘beyond code”.
» LEED, EPACT tax credits, utility programs,
(P R|\/|) ASHRAE Standard 189.1, IgCC
% improvement = 100 x (baseline — proposed)
+ baseline




Why use a Performance Path?

— To demonstrate compliance for projects
that cannot use the prescriptive path

— To make-up for systems not meeting
prescriptive requirements of 90.1 by
exceeding requirements for other systems

— To evaluate building performance in terms
of energy cost

* Impact of design decisions on future utility
bills

- Economic analysis of various options
— To document above-code performance

Slide credit: Karpman Consulting



Common Trade-offs

Based on a national survey, most projects that use
modeling to comply with code trade off worse-than-code
envelope for better-than-code lighting and HVAC

Just slightly

above 40% WWR

m \Worse than Code
m Better than Code --

-100% -80% -60% -40% -20% 0% 20% 40% 60%

Percent of projects
Slide credit: Karpman Consulting



Mainly Focus on Prescriptive Path

Prescriptive
Requirements

Mandatory
Requirements

Plus One

B
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COMcheck Background




Oregon Energy Code Compliance

Yes, this still needs to be Code Compliance Form

filled out when using
Appendix G or Section 11

Only COMcheck-web has
90.1-2019 available currently.

Desktop version will soon be
retired by DOE. https://www.oregon.gov/bcd/codes-stand/Documents/oeesc-compliance-form.pdf



https://www.oregon.gov/bcd/codes-stand/Documents/oeesc-compliance-form.pdf

COMcheck Resources



https://www.energycodes.gov/comcheck

COMcheck Reports

Envelope

n [6.8.21, 5823 5824 58.25]Fenestration products rated (U-factor, SHGC, and VT) in accordanc
energy code defaults are used.

Compli

Requirement will be met.

Columns for

Plans reference page.fsecﬁo( Spec Sections 08 41 13,08 4413, 08 5413 ) (7] .plans and
field checks

Ccomplies
Oboes Not

5.8.2.1, |Fenestration products rated (U-
5.8.2.3, (factor, SHGC, and VT)in

5.8.2.4, accordance with NFRC or energy
5.8.2.5 code defaults are used.

[FR12F [not Applicab

[CINot Observalfe

Requirement will be met.

Location on plans/spec:
Spec Sections 08 41 13, 08

44 13,0854 13

5.8.2.2 Fenestration and door products
[FR13)! are labeled, or a signed and
dated certificate listing the U-
factor, SHGC, VT, and air leakage
rate has been provided by the
manufacturer.

Ccomplies
Oboes not

[CINot Applicable

[INot Observable

Requirement will be met.




Envelope Compliance

— At a high level, ASHRAE 90.1 requires
envelopes comply with either:

- Path 1: Prescriptive envelope requirements

- Path 2: Building Envelope Trade-off




Envelope Trade-Off Path

— May provide more design flexibility when compared to prescriptive table
requirements

« EXx. a roof can be less insulated if there are better windows
— Can use COMcheck (or other simulation program) to demonstrate

compliance
* 90.1 includes Normative Appendix C to assist with what is required to be
modeled
- The building envelope complies with the standard if:
a. the proposed design satisfies the provisions of , , and and

b.  the proposed envelope performance factor of the proposea’ a’eS/gn IS Iess than or equal to
the envelope performance factor of the base design

— Limitations of the Envelope Trade-off Approach

- If the building permit application applies to less than the whole building,
then all parameters relating to unmodified existing conditions or future
building components shall be identical when calculating the proposed EPF
and base EPF

«  Any future components must meet prescriptive requirements of Section 5.5

B 2


https://901portal.ashrae.org/Standard/ch05_merged_3cols.html#ch05_sect5_1_ip
https://901portal.ashrae.org/Standard/ch05_merged_3cols.html#ch05_sect5_4_ip
https://901portal.ashrae.org/Standard/ch05_merged_3cols.html#ch05_sect5_7_ip
https://901portal.ashrae.org/Standard/ch05_merged_3cols.html#ch05_sect5_8_ip
https://901portal.ashrae.org/Standard/ch05_merged_3cols.html#ch05_sect5_9_ip

Envelope Compliance — 90.1 2019

File Edit View Qptions Code Help

ODedE & DD X8 =

Project | Envelope | InteriorLighting | ExteriorLighting | Mechanical | Reguirements |
Roof J[ Skylight J[ Exterior Wall J[ Semi-Exterior Wall J[ Window J[ Dioor J[ Basement J[ Floar J

Building ) . Gross Area Cavity Continuous -
Component Assembly Area Crientation Fege;;rﬁ;mn CDD;;;?:; CDBS;{:"C:Dn or Units Insulation | Insulation | U-Factor |SHGC Pr;;i?;'fn VT
Type Slah Perimeter R-value R-value
¥ Building
1 viRoof1 Mon-Wood JoistRafter.. v [[1- Office (No... | 112 ftz 0.056
2 “Skylight 1 |[Metal Frame, Double P, x| Product ID: FA-11. x| 112 2 0,500 | 0.80 0.80
3 viExterior Wall 1 Solid Concrete:s” Thic.. v/|1- Office (Mo... v |[Morth  ») Mediu.. ~ |Furring: M.. G000 2 0173
4 Door1  |Glass (= 50% glazing):... v/ Product ID: FA-11.. x| 42 ft2 0,500 | 0.20 000|070
] Awindow 1 [Metal Frame, Double Pj PruductID:FA—H...j 1400 2 0.600 | 0.63 0.ao oro
G Aiincow 2 |hetal Frame, Double Pj Product 10 FA—1‘I...ﬂ a6 12 oroo | 072 0.oa 0.60
7 Doar2  |Insulated Metal -l Mor-Swin... 7| 288 ftz 0.140
g Door3  |Insulated Metal - Swinging v 40 ftz 0.200
;] ExteriorWiall 2S0lid Concreters” Thic.. »||1- Ofice (Mo... =|[East =] Mediu.. ||Furring: M... =/ w000 2 0.095
10 ‘ExteriorWiall 3S0lid Concrete:®” Thic... v|1- Office (Mo... v/[South =] Mediu.. ||Furring: M... = G000 2 0.095
11 ‘Exterior'wall 4 Steel-Framed, 24" o, v|1- Office (Mo... v|[west =/ 1000 ft2 0.094
12 Flaar 1 Slak-On-Grade:Unhea... *|[1- Office (Mo, =] Insulation. . =] 180 linear .

[ v Check Envelope Compliance J &) Help. . Envelope TED last result -2%) Interior Lighting +3% Exterior Lighting +12%




Envelope Compliance — 90.1 2019

O o i X2 =

Project

nterior Lighting | Exterior Lighting | Mechanical | Requirements |

Roof || Skylight || Esteriorwall || SemiExteriorwall || Window || Door |[ Basement || Floor |

Building . . Fenestration Concrete | Construction Gross Area ) Ca\ritg Cominu.nus Frojection
Component Assembly Arga Qrientation Dietails Density Dietails DI’. Units Insulation Insulation U-Factar | SHGC Earian WT
Type Slak Perimeter R-Yalue R-Vallie
¥ Building
1 viRoof1 Mon-Yood .JuistfRaﬂer...j 1- Office (Mo j 6112 ft2 200 a.a 0.056
2 E-Sk\,i'lig]hﬂ Wetal Frame, Double F'j Product ID: FA—‘H...ﬂ 12 ft2 0500 | 0.80 0.80
3 viExteriaryvall 1|Solid Concrete:8” Thic... v |1 - Office (Mo... =l[Maorth =] Mediu.. ¥/[Furring: M. =/ G000 ftz 10.0 0.0 0173
4 ‘Doar 1 Glags (= 50% glazing):...j Product D FA—11...ﬂ 42 ft2 0.500 | 0.30 0.00 0.7o
5 Yindow 1 [Metal Frame, Double P | Product ID: FA-11.. = 1500 iz 0600 | 063 000|070
6 YWindow 2 [Metal Frame, Double P | Product ID: FA-11.. = 66 iz 0700 | 072 000|060
7 Doorz  |Insulated Metal 54 Mon-Swin... | 288 ftz 0.140
g Door3  |Insulated wetal =l Swinging | 40 2 0.200
9 ‘Exteriorall 2 Solid Concrete:8” Thic... |1 - Office (Mo... wl|East =] Mediu.. ¥/[Furring: M. =/ G000 ftz &0 5.0 0.095
10 ‘Exterior all 3 Solid Concrete:d Thic... 1 - Office (Mo... =/[South = Mediu.. ¥/[Furring M. =/ G000 ftz &0 5.0 0.095
11 ‘Exterioriall 4 Steel-Framed, 24" oe. v|1- Ofice (Mo wl[west = 1000 2 18.0 0.0 0.094
12 Flaor1 Slab-On-Grade:Unhea... =1 - Office (No... =] Insulation... | 180 linear i 10.0
" Check Envelope Compliance &) Help... Envelope -G% Interior Lighting +3% Exterior Lighting +12%




COMcheck report

COMcheck Software Version 4.1.5.2 ShOUId matCh ConStrUCtion

Envelope Compliance Certificate Documents & Specs
Envelope Assemblies
Assembly Gross Area  Cavity Cont  Proposed Budget U-
or R-Value R-Value U-Factor Factors
Perimeter
Roof 1: Mon-Wood Joist'RaftenTruss, [Bldg. Use 1 - Office] G112 20.0 0.0 0058 0.021
Skylight 1: Metal Frame, Double Pane, Perf. Specs.: Product ID FA- 112 — — 0500 0.500
11102, SHGC 0.30, VT 0.80, [Bldg. Use 1 - Office] (b)
Floor 1: Slab-0On-Grade:Unheated, Vertical 2 ft, [Bldg. Use 1 - 180 - 10.0 0540 0.520
Oefice] (c)
NORTH
Exterior Wall 1: Sofid Concrete:8” Thickness, Medium Density, Fuming: G000 50 10.0 0.087 0104
Metal, [Bldg. Use 1 - Office]
Dioor 1: Glass (= 50% glazing-Metal Frame. Perf. Specs.: Product ID 47 _ - 0.500 0.880
FA-1152, SHGC 0.20, VT 0.70, [Bldg. Use 1 - Ciffice] (o)
Window 1: Metal Frame, Double Pane with Low-E, Perf. Specs. 16500 _ - 0.500 0.380
Product ID FA-1152, SHEC 0082, WT 0.70. [Bldg. Use 1 - Office] (b)
Window 2= Metal Frame, Doubde Pane, Perf. Specs.- Product ID FA- '] — — 0.700 D0.330
1152, SHGC 0.72, VT 0.60, [Bidg. Use 1 - Office] (k)
Dioor 2: Insulated Metal, Non-Swinging. [Bldg. Use 1 - Cffice] 288 —_ - 0140 0.310
Dioor 3: Insulated Metal, Swinging, [Bldg. U'se 1 - Cffice] 40 — — 0_300 0.3710
EAST
Exterior Wall 2: Sold Concrete:8” Thickness, Medium Density, Fuming: G000 B.0 50 0.5 0,104
Metal, [l L= 1 - Ofice] Design fails
Exterior Wall 3: Sold Concrete:8” Thickness, Medium Density, Fuming: G000 B0 50 0.0es 0.104 Com pl |a n Ce

Metal, [Bldg. Use 1 - Office]

WEST
Exterior Wall 4: Steel-Framed. 247 o.c, [Bldg. Use 1 - Office] 1000 18.0 ili] 0024 0.064
{a) Budget U-factors are used fior software baseline calcudations OMLY, and are not code requirements.

(b} Fenestration product performance must be certified in accordance with NFRC and requires supporting documentation.
(c) Slab-On-Grade proposed and budget U-factors shown in table are F-factors.

m Envelope FAILS: Design 6% worse than code _




e-Enter info to Check

File Edit View Options Code Help

Dl & X8 =

Project Interior Lighting | Exterior Lighting | Mechanical | Requirements |

Roof ][ Skylight ][ Exterior Wall ][ Semi-Exterior Wall ][ Window ][ Door ][ Basement ][ Floar ]

Compaonent Assembly Bl::g;”@ Orientation Ferg)eest:i?;iﬂn CE?;;;?:; CDBS;{:”C:W Gross Area Units Ingui:ttivun cir?gﬂlnaﬁinuf U-Factor |SHGC F'r':U;eCE;irun WT

Type R-Walue R-Walue
¥ Building

1 viRoof 1 Man-wood JoisURaﬂer...j 1- Office (Mo... j 6112 fi2 40.0 0.0 0.033
2 E-Skylighﬂ tetal Frame, Double Pj PrnductlD:FA—H...ﬂ 112 fi2 0.500 | 0.80 0.80
3 viExteriorWall 1| Solid Concrete:g” Thic.. =||1- Office (Mo.. */|Moth = Mediu... v||Furring: ... | G000 ft2 11.0 10.0 0.063
4 -Doar 1 Glass (= 50% glazing):...j PrnductlD:FA—H...ﬂ 42 2 0.500 0.30 0.00 0.70
] AWindow 1 [Metal Frame, Double Pj PrnductlD:FA—H...j 1400 ft2 0600 | 0.63 0.o0 0.7o
f AWindow 2 [Metal Frame, Double Pj PrnductlD:FA—H...j 56 ft2 oroo | 072 0.o0 0.60
7 Door2  |Insulated Metal 5 MNan-Swin... = 283 ft2 0.140
! Door3  |Insulated Metal =l Swinging v 40 ftz 0,200
a ‘Exterior Wall 2Solid Concrete:8” Thic.. w|[1- Office (Mo »|[East =] Mediu.. =||Furring ... =] G000 ft2 11.0 10.0 0.063
10 ‘Exterior Wall 3Solid Concrete:8” Thic.. w|[1- Office (Mo »/[gouth =] Mediu.. =||Furring ... =] G000 ft2 11.0 10.0 0.063
11 ‘ExteriorYall 4 Steel-Framed, 24" 0., =/[1- Office (Mo =||/west =] 1000 ft2 19.0 . 0.084
12 Floor Slab-On-Grade:Unhea... v|[1- Office (Mo... =] Insulation... = 180 linear . 100

" Check Envelope Compliance & Help.. Envelope

Interior Lighting +3%
Adjusted

Lighting +12%

Now
insulation R-

envelope
complies

values only




COMcheck report

Assembly Gross Area Cavity Cont. Proposed BudgetU-
or R-Value R-Value U-Factor Factors
Perimeter
Roaof 1: Non-Wood Joist'RafterTruss, [Bldg. Use 1 - Office] 6112 40.0 o0 0.033 0.021
Skylight 1: Metal Frame, Double Pane, Perf. Specs.: Product ID FA- 112 — — 0.500 0.500
11102, SHGC 0.80, VT 0.80, [Bldg. Use 1 - Office] (b)
Floor 1: Slab-On-Grade:Unheated, Vertical 2 ft., [Bldg. Use 1 - 180 — 10.0 0.540 0.520
Office] (c)
NORTH
Exterior Wall 1: Solid Concrete:8” Thickness, Medium Density, Furring: 65000 11.0 100 0.063 0.104
Metal, [Bldg. Use 1 - Office]
Door 1: Glass (= 50% glazing):Metal Frame, Perf. Specs.: Product ID 42 — — 0.500 0.5680
FA-1152, SHGC 0.30, VT 0.70, [Bldg. Use 1 - Office] (k)
Window 1: Metal Frame, Double Pane with Low-E, Perf. Specs.. 1500 — — 0.600 0.380
Product ID FA-1152, SHGC 0.63, VT 0.70, [Bldg. Use 1 - Office] (h)
Window 2: Metal Frame, Double Pane, Perf. Specs.: Product ID FA- Gl —_ — 0.700 0.380
1152, SHGC 0.72, VT 0.60, [Bldg. Use 1 - Office] (b)
Door 2: Insulated Metal, Non-Swinging, [Bldg. Use 1 - Office] 288 —_ — 0.140 0.310
Door 3: Insulated Metal, Swinging, [Bldg. Use 1 - Office] 40 —_ —_ 0.200 0.370
EAST
Exterior Wall 2: Solid Concrete: 8" Thickness, Medium Density, Furring: 8000 110 100 0.063 na04
Metal, [Bldg. Use 1 - Office]
S0OUTH
Exterior Wall 3: Solid Concrete:8” Thickness, Medium Density, Furring: 65000 110 100 0.063
Metal, [Bldg. Use 1 - Office]
WEST
Exterior Wall 4: Steel-Framed, 24" o.c., [Bldg. Use 1 - Office] 1000 19.0 0.0 0.094

(a) Budget U-factors are used for software baseline calculations OMLY, and are not code requirements.

() Fenestration product performance must be certified in accordance with NFRC and requires supporting decumentation.
{c) Slabh-On-Grade proposed and budget U-factors shown in table are F-factors.

m Envelope PASSES: Design 4% better than code




What Can COMcheck Do For You?

What it Is What it is not
— Tool for designers to — Not proof that design
document project complies

parameters to
demonstrate compliance

— Tool for Plans examiners
& inspectors to verify
energy code compliance and specs

— Helpful resource to focus
energy code review to
certain areas

— Not foolproof

— Not a substitute for
documentation on plans
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Administration and Scope






Energy Code Compliance Form




Energy Code Compliance Form




1.5% Green Energy Technology in
Public Buildings




Slide Layout Overview

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

Sechion xxxx yyyy

Section in

2021 Where requirements
OEESC often appear on
submitted documents

Area used to describe
code requirements,
notable elements, and

unique OR exemptions

Indicates
significant
energy provision
to check for



[ |
Climate Zone Map
2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
e

Table Annex-1, Figure Annex-1 Performance path modeling

- Aligns with ASHRAE Standard 169-2013
* Oregon limited to CZ 4¢c & 5b

— Comes into play for envelope features & modeling




Verification, Testing, Commissioning

— Previous language of controls being “Capable of” changed to add
“configured to” throughout the standard

. Control functions and setpoints required at time of inspection
— Expanded verification and commissioning required in 90.1-2019

« 2021 OEESC - Plans and specs
should include verification and
commissioning requirements but
code official cannot require
physical copies of drawings,
energy test reports, forms, etc.

« Building leakage test reports
under Section 5.4.3 do need
to be submitted (when
leakage test path is used)



Verification, Testing, Commissioning




Overall Scope

- 90.1 provides minimum energy-efficient requirements for
the design and construction, and a plan for operation and
maintenance of

* new buildings and their systems,
* new portions of buildings and their systems,
 new systems and equipment in existing buildings, and

* new equipment or building systems specifically identified in
the standard that are part of industrial or manufacturing
processes

— In general it applies to new buildings and their systems,
building additions and their systems, and new systems
and equipment in existing buildings.

I.e. Alterations




Alteration Exceptions

There are several exceptions where alterations to envelope are
not required to meet code for insulation, air leakage, and
fenestrations, provided the alteration will not increase the energy
use of the building

— Storm windows over existing glazing (low emissivity coating)

- Replacement of glazing in existing sash and frame, provided U-factor and
SHGC are same or better

— Alterations to the roof, wall, or floor cavities that are insulated to full depth
with R-3 per inch

- Alterations to walls and floors without framing cavities and no new cavities are
created

— Roof recovering

— Removal and replacement of roof membrane where there is existing roof
iInsulation either integral to or below the roof deck

— Replacement of doors does not require the installation of a vestibule

— Replacement of existing fenestration up to 25% of existing building
fenestration and provided that U-factor and SHGC are the same or better

- s
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Simplified Building Method - Envelope




Envelope Compliance paths

— Aside from simplified path, there are two ways
to comply with envelope requirements

— Focus of this section is on prescriptive

Prescriptive Option Trade-Off Option
Fenestration Vertical fenestration area is limited to 40% of the gross Fenestration area greater than 40% is permitted if the performance of
area exterior wall area, and skylights are limited to 3% of the roof envelope components is improved over that required by the prescriptive
area (6% as permitted by Section 5.5.4.4.2). requirements.
Area take-offs It is only necessary to verify that the vertical fenestration area Surface areas must be calculated for each type and class of construction.
is less than 40% of the gross exterior wall area and that the Vertical fenestration and wall areas must be separately calculated for
total skylight area meets the prescriptive requirements. surfaces facing the major compass points (N, 5, E, W) plus NE, SE, SW, and
N,
U-factor Mot necessary if the R-value option is used. Required.
compliance




Space-conditioning Categories

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.1.2 COMcheck report

Separate envelope component requirements apply to three types
of spaces

* Nonresidential conditioned

- Residential conditioned

+  Semiheated

- Nonresidential: all occupancies other than residential.

- Defining characteristic is that no one is there at night and whether it is a
dwelling unit

- Residential: spaces in buildings used primarily for living and sleeping
*  ex. dwelling units, hotel/motel guest rooms, hostels, prisons, fire stations

- Semiheated: spaces have a heating system with system greater than
3.4 Btu/h-ft? but not heated to comfort levels, and not cooled.



Space-conditioning Categories

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.1.2 COMcheck report
COMcheck Software Version COMcheckWeb
E‘/ ] Envelope Compliance Certificate

Project Information

Energy Code: 90.1 (2019) standard
Project Title: Marvins Gardens
Location: Salem, Oregon
Climate Zone: 4c
Project Type: Mew Construction
Vertical Glazing / Wall Area: 10%
Performance Sim. Specs: EnergyPlus 8.1.0.009 (EPW: USA_OR_Salem-McNary.Field.726940_TMY3.epw)
Construction Site: OwnerfAgent: Designer/Contractor:
123 Main
Salem, OR 97103
Building Area Floor Area
1-Office - Nonresidential 12160

2-Workshop : Semiheated 1000




Conditioned Space Definition

B o< common

~  conditioned space: a cooled space, heated space, or Big takeaway: Spaces
indirectly conditioned space defined as follows: should be considered

. a. cooled space: an enclosed space within a building conditioned unless Code

that is cooled by a cooling System whose sensible . : :
output capacity is 3.4 Btu/h-ft? of floor area. Official determines otherwise

. b. heated space: an enclosed space within a building
that is heated by a heating System whose output
capacity relative to the floor area is greater than or
equal to the criteria in Table 3.2.

. c. indirectly conditioned space: an enclosed space
within a building that is not a heated space or a cooled
space, which is heated or cooled indirectly by being
connected to adjacent spaces, provided:

» 1. the product of the U-factors and surface areas of
the space adjacent to connected spaces exceeds the
combined sum of the product of the U-factors
and surface areas of the space adjoining the
outdoors, unconditioned spaces, and to or from
semiheated spaces (e.g., corridors) or

» 2. that air from heated or cooled spaces is
intentionally transferred (naturally or
mechanically) into the space at a rate exceeding 3
ach (e.g., atrium).




Semiheated Spaces

- A semiheated space:

. Has a heating system with a capacity = 3.4 Btu/h.ft2 of floor area but is not
conditioned space

. Space is not cooled at all

— Spaces are no longer considered semiheated (become “conditioned” space) if
heating thresholds exceed the following:

2nd most
common

Climate Zone 2021 Oregon 2014 OEESC _ Reduced thresholds for
/90.1-2019 conditioned” space means
4c >8 >10
5 >12 >15

- Spaces are assumed to be conditioned space and comply with
requirements of conditioned space at time of construction regardless of
whether the mechanical or electrical equipment is included in the building
permit application or installed at that time

~ Exceptions: Unique Oregon

» Space is designated as semiheated or unconditioned and f

» Approved as such by the building official

» A space with limited radiant heating system meeting the requirements of
Section 6.5.8.2 shall be considered an unconditioned space.




Unconditioned Spaces

Least common
Unconditioned space. an enclosed space within a building that is not
a conditioned space or a semiheated space.

- Crawlspaces, attics, and parking garages with natural or
mechanical ventilation are not considered enclosed spaces.

Unconditioned spaces are not automatically exempt from all building
envelope requirements

— How to identify:
An unconditioned space does not have a space cooling system and either

does not have a space heating system or the space heating system has a
capacity that is less than 3.4 Btu/h-ft2. The default assumption is that all

spaces are conditioned or semiheated.

— Unique Oregon Definition:

unconditioned space: an enclosed space within a building that is not a
conditioned space or a semiheated space, including automatic sprinkler riser
rooms and fire pump rooms per Section 902 of the Building Code.

Crawlspaces, attics, and unheated parking garages with natural or mechanical
ventilation are not considered enclosed spaces.



Semiexterior spaces

— If a building contains any semiheated space or
unconditioned space then the semiexterior building

envelope shall comply with the requirements
for semiheated space.




Putting it all together

Impacts Envelope ‘ Impacts Heating

Space Conditioning Space Heating
Categories Categories

Non-residential

Conditioned Conditioned

Residential

Conditioned Semiheated

Semiheated Unconditioned



|
Air-Leakage
2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation Location

54.3 Supplemental OEESC form, Arch plans

Mandatory air-leakage requirements exist for:

Continuous Air Loading dock Vestibules and
Barriers weather seals revolving doors




Air Leakage
2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation Location

54.3 Supplemental OEESC form, Arch plans, specs

— Air Leakage compliance in 90.1-2019 consists of:
« Construction of a continuous Air Barrier
« 3" party whole-building air leakage testing and verification
- Lab-verified component air-leakage rates

A




Whole Building Air-Leakage

5.4.3.1.1 Supplemental OEESC form, Arch plans

— Continuous air barrier required in all buildings covered by
the Standard except semiheated spaces

 Measured whole building air-leakage rate not to exceed
0.40 cfm/ft? (at a pressure differential of 0.3 in. of water)

— EXxceptions

1. Partial whole-building testing on buildings >50,000 ft?

2. Air leakage is > 0.40 cfm/ft?> and < 0.60 cfm/ft? and a tracer
gas test/thermal imaging is used to seal remaining leaks
3. Not required if meeting continuous air barrier design

and installation verification program meeting
requirements of 5.9.1.2

— All components of the air barrier must be specifically
identified on the construction plans and specifications,

including details of sealing joints, interconnections, and
sealing of penetrations.




Air Barrier Documentation
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Verification of Air Barrier Design &
Installation

5.9.1.2 Supplemental OEESC form, Arch plans

— Verification of the design and installation of the continuous
air barrier shall be determined in accordance with the
following by an independent third party when using
Exception 3 of Section 5.4.3.1.1:

a. A design review shall be conducted to verify and document

compliance with the requirements in Sections 5.4.3 and
5.8.3.2.

b. Periodic field inspection of the continuous air barrier
materials and assemblies shall be conducted during
construction while the continuous air barrier is still
accessible for inspection and repair to verify and document

compliance with the requirements of Sections 5.4.3.1.2 and
5.8.3.

c. Reporting shall comply with Section 4.2.5.1.2. *




OEESC Blower Door Form

— Remember this form provides info on compliance or
which exception is being taken

— C of O hinges on this form being submitted

— Verifiers cannot be designers or installers who were
directly involved in the project

Fd:T providers shall be the owner's gqualified employees, commissioning providers,
design professionals, qualified designers, or qualified technicians experienced with verifica-
tion or FPT of the designated systems. I'&T providers shall not be individuoals who per-

formed design or installation of the sysfems or assemblies being verified or tested.




Air Barrier inspections

Pay special attention to joints and penetrations
during installation

To address this, 90.1 requires approved
sealing, caulking, gasketing, or taping in the
following locations:

a) Joints around window and door frames

b)  Junctions between walls and foundations,
between walls at building corners, between
walls and structural floors or roofs, and
between walls and roof or wall panels

c) Openings at penetrations of utility services
through roofs, walls, and floors

d) Building assemblies used as ducts or plenums

e) Joints, seams, connections between planes,
and other changes in air barrier materials

A quality air barrier system is largely achieved
through careful construction practices and
attention to detail.

90.1 also has requirements for limiting air
leakage through mechanical air intakes and
exhausts. These requirements are addressed
in the mechanical section, not in the building
envelope section




Air Barrier Examples




Air Leakage of Components
2021 Oregon / ASHRAE 90.1-2019

5.8.3 Arch plans & specs

— Air leakage for materials & assemblies shall be
determined by a laboratory accredited by a nationally
recognized accreditation organization.

« For doors/windows also labeled and certified by the
manufacturer

 Tables 5.8.3.1 and 5.8.3.2 list air leakage thresholds
and test pressures

- Exceptions:
1. Field-fabricated fenestration and doors.

2.  Metal coiling doors in semiheated spaces in Climate Zone 0 through 6 shall have
an air leakage not exceeding 1.0 cfm/ft> when tested at a pressure of at least
1.57 psf in accordance with ANSI/DASMA 105, NFRC 400, or ASTM E283.

3.  Products in buildings that are tested and shown to comply with a whole-building

air leakage in accordance with Section 5.4.3.1.1 without using Exception 3. ﬁ




Vestibules

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

54.3.3 COMcheck, Architectural dwgs

— Vestibules must have

Main. No Building
«  Self-closing doors 7 Emelope |
* Interior and exterior doors not necessary to open at e +
the same time Conditioned | Vesthule ¥ ing o
. . . . Enveloge Equipment nimem
« Distance between interior and exterior doors not < 7 ft S 4
when in closed position Selfclosing

Doors

*  Floor area of each vestibule to not exceed the greater
of 50 ft2 or 2% of the gross conditioned floor area for
that level of the building

«  Exterior envelope of conditioned vestibule comply with

Main
e Semi-Heated
Bullding  Bjilding
Envelope

'
'
T -, ‘\(_
W Wy
ar ar

conditioned space requirements Heatos | vestoue wnno |70
. . . . Eg!.rellg%e Heating or Cooling § Minimum
* Interior/exterior envelope of unconditioned vestibule

Equipment
i i i L — 4’
comply with semiheated space requirements Sattcosing

Doors




Vestibules

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

54.3.3 COMcheck, Architectural dwgs

— Vestibules (or revolving doors) required for building entrances
. Defined as means ordinarily used to gain access to building

— Vestibules are generally required in commercial spaces, but there are a
number of exceptions:

Exceptions to 5.4.3.3

Doors not intended to be used as a building entrance.

Doors opening directly from a dwelling unit.

Building entrances in buildings located in Climate Zone 1 or 2.

Doors opening into semiheated spaces.

Enclosed elevator lobbies for building entrances directly from parking garages.

Building entrances in buildings that are located in Climate Zone 3, where the building is less than four

stories above grade and less than 10,000 ft? in gross conditioned floor area.

7. Building entrances in buildings that are located in Climate Zone 0, 4, 5, 6, 7, or 8, where the building is less
than 1,000 ft? in gross conditioned floor area.

8.  Doors that open directly from a space that is less than 3,000 ft? in area and is separate from the building
entrance.

9.  Self-closing doors in buildings in Climate Zones 0, 3, and 4 that have an air curtain complying with Section

10.4.5.

10. Self-closing doors in buildings 15 stories or less in Climate Zones 5 through 8 that have an air curtain
complying with Section 10.4.5.

Ok owhE




Vestibules for large spaces

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

54.34 COMcheck, Architectural dwgs

— Where Vestibules are required for:

« spaces having a gross conditioned floor area for that
level of the building of 40,000 ft? and greater (such as
large retail),

- and when the doors opening into and out of the vestibule
are equipped with automatic, electrically driven, self-
closing devices,

— Then the interior and exterior doors shall have a
minimum distance between them of not less than 16 ft.



Opaque Assemblies & Fenestration

Tables 5.5-4, 5.5-5 COMcheck, Architectural dwgs, specs
. Window Tech ie
- 90.1-2019 includes a ey o wdowmlogs e st
produce windows with the aCTor, an
comprehensive update to the pepm e i

fenestration prescriptive
requirements

ASHRAE | OEESC Reduction
90.1-2019 | 2014
Frame Wall U-0.064 U-0.064 0.0%

Roof Deck U-0.032 U-0.048  33.3% 52N

sill y Stool
Fixed Metal U-0.36 U-0.45 20.0% \ SHT g Backerrod
Windows o | <

Low-E and/or
solar control coating

Gas fill

4= Double panes

SHGC 0.36 0.40 100% Weatherstrlpping f




Opaque Assemblies & Fenestration

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

Tables 5.5-4, 5.5-5 COMcheck, Architectural dwgs, specs
— Fenestration is now based on type, not material




Envelope U-factors & R-Values

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

Table 5.5-4 COMcheck, Architectural dwgs, specs




Envelope U-factors & R-Values

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

Table 5.5-4 COMcheck, Architectural dwgs, specs




Envelope U-factors & R-Values

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

Table 5.5-5 COMcheck, Architectural dwgs, specs




Envelope U-factors & R-Values

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

Table 5.5-5 COMcheck, Architectural dwgs, specs




Envelope & Fenestration Details

— COMcheck report lists proposed U-factors for
envelope and fenestration components

Envelope Assemblies

Assembly Gross Area Cavity Cont. Proposed |Budget U-
or R-Value R-Value U-Factor Factors
Perimeter
Floor - Level 1 Radiant: Heated Slab-On-Grade Fully Insulated 6o — 200 0.602 0.843

{user specified perimeter R-value + R-5 under slab), [Eldg. Use
1 - SchoolfUniversity] (d)

Floor - Level 0: Unheated Slab-On-Grade, Vertical 2 ft., [Bldg. 168 — 15.0 0.520 0.520

Use 1 - School/University] (d)

Floor - Level 1: Unheated Slab-On-Grade, Vertical 2 ft., [Bldg. 308 —_— 15.0 0.520 0.520

Use 1 - School/University] (d)

Floor - Gym: Unheated Slab-0On-Grade, Vertical 2 ft., [Bldg. Use —_

1- SchngLfUniversity] (d) (e 288 190 vs20 0020 Used fOf
Roof: Insulation Entirely Above Deck, [Bldg. Use 1 - 28868 —_ 0.0 0.032 0.032

SchoolfUniversity] ca I CS 5
NORTH

Ext. Wall - Main Bldg North: Wood-Framed, 16in. o.c., [Bldg. 4436 210 8F 0.038 0.064 ﬂt COde
Use 1 - School/University] | ev e|S
Window - Storefront: Metal Frame: Fixed, Perf. Specs.: Product 442 —_— —_— 0.360 0.380

ID 451T Kawneer Storefront w/ SolarBan 70 Glass, SHGC 0.25,
T 0.55, [Bldg. Use 1 - School/University] (c)
s \Window - Fiberglass: Other Window: Fixed, Perf. Specs.: 425 —_ — 0.240 0.310
Product |D Cascadia Fiberglass with Cardinal 366CWL - K - 025,
— [Bldg. Use 1 - Schoolf/University] (c)
xt. Wall - Gym North: Wood-Framed, 16in. o.c., [Bldg. Use 1 - a7 210 BE 0.038 0.064
School/University]




Changes in Window-to-Wall Ratio (WWR)
Location

Tables 5.5-4, 5.5-5 COMcheck forms

- ASHRAE 90.1 allows up to 40% WWR for each
space conditioning type in Climate Zones 4c & 5b

* Previous 2014 OEESC limited WWR to 30%, so
this is a potential rollback

A




Window-Wall Ratio check

COMcheck Software Version COMcheckWeb
Envelope Compliance Certificate

Project Information

Energy Code:
Project Title:
Location:
Climate Zone:
Project Type:

Vertical Glazing / Wall Area:

Performance Sim. Specs:

90.1 (2019) Standard
Marvins Gardens
Salem, Oregon
4c

COMcheck shows
o WWR at top of report

EnergyPlus 8.1.0.009 (EPW: USA_OR_Salem-McNary.Field.726940_TMY3.epw)

ID 451T Kawneer Storefront w/ SolarBan 70 Glass, SHGC 0.25,
VT 0.55, [Bldg. Use 1 - SchoolfUniversity] (c)

Envelope PASSES: Design 1% better than code

Construction Site: Owner/Agent: Designer/Contractor:

123 Main

Salem, OR 97103

Building Area Floor Area

1-Office : Monresidential 12160
Envelope Assemblies 2-Workshop : Semiheated 1000

Assembly Gross Area Cavity Cont. Proposed BudgetU-
or R-Value R-Value U-Factor Factor
Perimeter

NORTH
Ext. Wall - Main Bldg North: Wood-Framed, 16in. o.c.. [Bldg. 4436 210 86 0.038 0.064
Use 1 - School/University]
Windew - Storefront: Metal Frame: Fixed, Perf. Specs.: Product 442 — — 0.360 0.380
ID 451T Kawneer Storefront w/ SolarBan 70 Glass, SHGC 0.25,
VT 0.55, [Bldg. Use 1 - SchoolfUniversity] (c)
Windew - Fiberglass: Other Window: Fixed, Perf. Specs.: 425 — — 0.240 0.310
Product ID Cascadia Fiberglass with Cardinal 366CWL - K - 025,
SHGC 0.27, VT 0.65, [Bldg. Use 1 - School/University] (¢}
Ext. Wall - Gym North: Wood-Framed, 16in. o.c., [Bldg. Use 1 - 2187 210 86 0.038 0.064
SchoolfUniversity]
Window - Storefront: Metal Frame: Fixed, Perf. Specs.: Product 102 — — 0.360 0.380
ID 451T Kawneer Storefront w/ SolarBan 70 Glass, SHGC 0.25,
VT 0.55, [Bldg. Use 1 - School/University] (c)
EAST
Ext. Wall - Main Bldg East: Wood-Framed, 16in. o.c., [Bldg. Use G422 210 86 0.038 0.064
1 - School/University]
Window - Storefront: Metal Frame: Fixed, Perf. Specs.: Product 178 — — 0.360 0.380




Skylights

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.4.2, Tables 5.5-4, 5.5-5 COMcheck, Architectural dwgs, specs

— U-factor not greater than 0.50 (SHGC 0.40)

— Exception: U-factor for skylights allowed to be
increased no greater than 0.75 Btu/h-ft? °F provided:

» They have a glazing material or diffuser with a measured
haze value greater than 90% when tested in accordance
with ASTM D1003

» They have a skylight VT greater than 0.40 and

» All general lighting in the daylight area under skylights
controlled by multi-level photocontrols in accordance with

Section 9.4.1.1 (f)




Maximum Skylight Fenestration Area

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.4.2, Tables 5.5-4, 5.5-5 COMcheck forms

- 0 - 3% of roof for Climate Zones 4c & 5b

— Exception: Can increase to 6% of gross roof area
iIf the total daylight area under skylights is a
minimum of half the floor area of the space and if:

« They have a glazing material or diffuser with a

measured haze value greater than 90% when
tested according to ASTM D1003.

* They have a skylight VT greater than 0.40.

* They have all general lighting in the daylight area
under skylights controlled by multilevel
photocontrols in accordance with Section
9.4.1.1(f).



Minimum Skylight Fenestration Area

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.4.2, Tables 5.5-4, 5.5-5 COMcheck forms, Ltg. plans
— In any enclosed space in a building that is
- 2500 ft2 and greater;
«  directly under a roof with ceiling heights greater than 15 ft; and

« one of the following space types: office, lobby, atrium, concourse,
corridor, storage (including nonrefrigerated warehouse), gymnasium,
fitness/exercise area, playing area, gymnasium seating area,
convention exhibit/event space, courtroom, automotive service, fire
station engine room, manufacturing corridor/transition and bay areas,
retail, library reading and stack areas, distribution/sorting area,
transportation baggage and seating areas, or workshop,

— the total daylight area under skylights shall be a minimum of half the floor area
and either

. provide a minimum skylight area to daylight area under skylights of 3% with
a skylight VT of at least 0.40 or

. provide a minimum skylight effective aperture of at least 1%.

— These skylights shall have a glazing material or diffuser with a measured haze
value greater than 90% when tested according to ASTM D1003. General
lighting in the daylight area shall be controlled as described in


https://901portal.ashrae.org/ch09/ch09_merged_3cols.html#ch09_sect9_4_1_1_ip

Minimum Skylight Fenestration Area

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.4.2, Tables 5.5-4, 5.5-5 COMcheck forms

— EXxceptions:
« Enclosed spaces in Climate Zones 6 through 8

- Enclosed spaces where it is documented that existing structures
or natural objects block direct-beam sunlight on at least half of the
roof over the enclosed space for more than 1500 daytime hours
per year between 8 a.m. and 4 p.m.

« Enclosed spaces where the daylight area under roof monitors is
greater than 50% of the enclosed space floor area.

* Enclosed spaces where it is documented that 90% of the skylight
area is shaded on June 21 in the Northern Hemisphere
(December 21 in the Southern Hemisphere) at noon by
permanent architectural features of the building.

 Enclosed spaces where the total area minus the primary
sidelighted area and secondary sidelighted area is less than 2500
ft> and where the lighting is controlled according to sidelighting
requirements described in Section 9.4.1.1(e).



Skylight Compliance Details

office, lobby, atrium, concourse,
‘corridor, storage (including
nonrefrigerated warehouse),
gymnasium, fitnessfexercise area,
playing area, gymnasium seating
‘area, convention exhibit/event space,
courtroom, automotive service, fire
station engine room, manufacturing
‘corridor/transition and bay areas,
cretail, library reading and stack areas,
distribution/sorting area,
transportation baggage and seating
|areas, or workshop, the following
reguirements apply: The daylight zone
under skylights is == half the floor
area and (a) the skylight area to
‘daylight zone is == 3 percent with a
'skylight VT == 0.40 or (b) the
minimum skylight effective aperture
== 1 percent. The skylights have a
‘measured haze value = 90 percent,

‘CIMot Applicable

Section
# Plan Review Complies? Comments/Assumptions
& Req.ID
5.5.4.2.3 |In buildings = 2,500 ft2, any enclosed |[1Complies |Requirement will be met.
[PRT]? spaces directly under a roof with Oooes Not
ceiling heights = 15 ft. and used as an [Not Observable

This could be a great
area to

describe/point to
compliance details

Envelope Assemblies

Assembly Gross Area Cavity Cont. Proposed BudgetU-
R-Value R-Value U-Factor Factors
Perimeter
Roof 1: Non-Wood Joist/RafterTruss, [Bldg. Use 1 - Office] 400 00 0.033 0.021
Skylight 1: Metal Frame, Double Pane, Perf. Type: Energy code default, -— —_ 0.640 0.500
Triple Pang, Tinted , SHGC 042, VT 0.22, [Bldg. Use 1 - Office]
Floor 1: Slab-On-Grade:Unheated, Verical 2 fi., [Bldg. Use 1 - — 10.0 0.540 0.520

Office] (b)



Overhang Adjustments

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5544 COMcheck forms

— 90.1 credits permanent overhangs
by adjustment to SHGC

— Size of overhang is determined by
projection factor

Projection
Factor

Window 2: Metal Frame, Double Pane, Perf. Type: Energy code default, 050
Triple Pane, Clear , SHGC 0.60, VT 0.59, [Bldg. Use 1 - Office]

Window 3: Metal Frame:Fireﬂ,_EE[ﬁvTType: Energy code default, Single 000

=T T~

Pane, Clear , SHGC 0.82,|PF 0.50, VT 0.76, [Bldg. Use 1 - Office]




2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.3.2, Tables 5.5-4, 5.5-5 COMcheck, Architectural dwgs, specs

— Prior exception in OEESC for above-grade mass walls (commonly
single-wythe CMU) if they are mostly open and/or semiheated spaces

 Ex. gymnasium, auditorium, arena, kennel, warehouse

Nonresidential Semiheated

Climate Zone 4 Climate Zone 5 Climate Zone 4 Climate Zone 5

Opaque Hements Assembly Maximum Assembly Maximum Assembly Maximum Assembly Maximum

Mass U-0.104 U-0.090
Metal building U-0.060 U-0.050 U-0.162 U-0.094
Steel-framed U-0.064 U-0.055 U-0.124 U-0.084
Wood-framed and other U-0.064 U-0.051 U-0.089 U-0.089

Semiheated space: an enclosed space within a
building that is heated by a heating system whose
output capacity is greater than or equal to 3.4
Btu/h-ft? of floor area but is not a conditioned space
Semiheated spaces are heated, but not to comfort
levels, and not cooled



Mass Walls

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.3.2, Tables 5.5-4, 5.5-5 COMcheck, Architectural dwgs, specs




Insulation Installation

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.3.1, 5.8.1 COMcheck, Architectural dwgs, specs
Rated R-value clearly identified by an identification mark applied by
manufacturer to each piece of building envelope insulation
Exception - provide documentation
Installed per manufacturer’s instructions & best practices
«  Ex. staggered rigid insulation joints, protected from exterior elements
Achieve rated R-value

«  Metal buildings exception if roof and wall insulation is compressed
between roof or wall skin and the structure

No open-blown or poured loose-fill insulation when ceiling slope is >
3/12

Insulation materials in ground contact shall have a water absorption
rate no greater than 0.3% when tested in accordance with ASTM C272

If eave vents installed:
«  Provide baffling of air vents to deflect incoming air above the surfac:ﬁ

of the insulation




Slab-On-Grade Floor Insulation

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

5.5.3.5 COMcheck, Architectural dwgs, specs

— Insulation to be installed around the perimeter of the slab-
on-grade floor to the distance specified according to
Tables 5.5-4 or 5.5-5

- Heated slabs have HW pipes or heating coils embedded
In them, unheated do not

* Insulation is required for unheated slabs in OR climate
zones (except in semiheated buildings)

— If a design can’t comply with prescriptive option for this,
can always use envelope trade-off option



Slab-on-Grade Insulation

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

Tables 5.5-4, 5.5-5 COMcheck, Architectural dwgs, specs
Non-Residential Semiheated

Cz4 Cz5 Cz4 CZ5
Insulation
Unheated Slabs R-15 for 24" below R-15 for 24" below NR ' NR
Heated Slabs R-20 for 24" below R-20for 48" below | R-10 for 24" below R-10for 24" below
Assembly Maximum
Unheated Slabs F-0.520 F-0.520 F-0.730 F-0.730
Heated Slabs F-0.843 F-0.688 F-0.900 F-0.900

— Requires insulation for both heated and un-heated slabs
for non-residential buildings

— Tables give both R-value of insulation and depth.

« Ex. R-20 for 48” means that insulation with a thermal
resistance of 20 must be installed and that the insulation
must extend a distance of 48" starting from the top surface
of the slab



Slab-On Grade Floor Insulation

Inside foundation wall
extend downward from
top of slab a minimum
distance specified or to
the top of the footing,
whichever is less

Covered by
pavement or by
soil a minimum

of 10” thick

Outside foundation
wall extend from top
of the slab or
downward to at least
the bottom of the slab
and then horizontally
to a minimum distance
specified

Exception: monolithic
slab-on-grade floor,
insulation to extend
from the top of the
slab-on-grade to the

bottom of the footing




Not Allowed: Slab-On Grade Floor Insulation

Does not thermally isolate Adding a little vertical
edge of the floor from insulation helps _ _ _
outside temps. Heat flows | decrease the edge heat This solves it! But it
directly through edge of transfer, but still major routinely gets

slab and insulation thermal bridge between | overlooked in the field
provides very little interior and exterior so not allowed in
benefit. Very unlikely to insulation. Still unlikely prescriptive path
achieve code prescriptive to achieve code
F-factor prescriptive F-factor

Note: in some situations, horizontal insulation may help achieve code prescriptive F-
factors. Consult ASHRAE 90.1 Appendix A Table A6.3.1-1 for F-factor table of various assemblies

“THE




Fenestration Orientation

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

554.5 Arch/Civil dwgs
— Compliance requires following 1 of 2 paths: ’N
Option 1 — Area Method Option 2 — SHGC Weighted No!
Method o
East & West fenestration
East & West area weighted
arza;/ar? t? a_lc:_ Iests ;chla " SHGC is each less than N
o 0T bullding tota average area weighted SHGC. ’

- Several exemptions related to: Yes!

« large amounts of east & west shade being present,
« alterations with no increase in vertical fenestration,

*  buildings where vertical fenestration area < 20% of
gross wall area on east or west facades along with
lower SHGC values than required, or

- street-side facade where street level story is less
than 20 feet, has larger overhangs, and the total
window area is <75% of the street-side wall area
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New Oregon-specific amendments

 ANSI/ASHRAE Standard 90.4-2019, Energy Standard
for Data Centers
» Radiant spot heating

« Packaged HVAC equipment with electric heat




Compliance Paths

- ASHRAE 90.1 now includes 90.4 as an alternate
compliance path for Data Centers

— Oregon expanded exceptions for Data Centers to
require them to comply with ASHRAE 90.4 under
these conditions:

1. Data Centers in new buildings shall comply with
ASHRAE Standard 90.4 for the HVAC Systems
serving the heating, cooling or ventilating needs of
the data center.

2. New HVAC systems added to existing buildings
serving only the heating, cooling or ventilating
needs of a data center shall meet the requirements
of ASHRAE Standard 90.4 in accordance with
Section 6.5.12.




HVAC Compliance Pathways

HVAC Section 6: 6.1 General, 6.7 Submittals, 6.8 Equipment Efficiency
Tables

6.4 Mandatory
Requirements

6.3 Simplified
Building

Approach

6.6 Adteative
COmpNarice
(GOmputer
Rooms)

Chapter 11 Appendix G
Performance Performance




Supplemental OEESC form

- Supplemental form has all
required checks on it

— No need for COMcheck
form

- Similarly, form requires
designer to submit but
needs to be reconciled with
plans & specs

- Bldg <25,000 ft?
« HVAC serves single zone

« HVAC efficiencies meet
requirements

* Energy recovery
* |nsulation requirements
« Controls requirements




6.4 Mandatory Requirements —
Stair and Shaft Vents

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

6.4.3.4.1 Mech plans, Seq. of Ops, Cx plan

90.1-2019: stair and elevator shaft vents
capable and configured to automatically
close during normal building operation

COMcheck report reference:




6.4 Mandatory Requirements —
Demand Controlled Ventilation

2021 Oregon / ASHRAE 90.1- Compliance Documentation
2019 Location

6.4.3.8 Mech plans, Seq. of Ops, Cx plan

— Similar requirements as OEESC 2014

— Continues to apply to spaces > 500 ft?, with design occupancy for
ventilation of >= 25 people per 1000 ft? and served by systems with either
Air-side economizer

Automatic modulating control of OA damper, or
Design OA flow > 3000 cfm

— Exceptions:

— X




6.4 Mandatory Requirements —
Demand Controlled Ventilation

— Sample from OMC: Occupant Density Defaults

PEOPLE OUTDOOR Classrooms (ages 5-8) 25
OCCUPANCY CLASSIFICATION geJp
#1000 FTZ2 BREATHING ZONE,
R, CFMIPERSON Computer lab 25
Correctional facilities Corridors (ses “Public spaces”) —
Booking/waiting 50 75 Day care (through age 4) 25
Cells Lecture classroom BS
ithout plumbing fixt 25 5
PR plumBbing Thdures Lecture hall (fixed seats) 150
with plumbing fixtures? 25 5 -
Locker/dressing rooms® —
Day room 30 5
Dini Media center 25
ining halls
(see "Food and beverage service™) - - Multiuse assembly 100
Guard stations 15 5 Music/theater/dance 35
Dry cleaners, laundries Science laboratories? 25
Coin-operated dry cleaner 20 15 -
Smoking lounges® 70
Coin-operated laundries 20 75
1 —
Commercial dry cleaner 30 30 Sparts locker rooms
Commercial laundry 10 25 Wood/metal shops? 20
Storage. pick up 30 75 Food and beverage service
Education Bars, cocktail lounges 100
Art classroom? 20 10 Cafeteria, fast food 100
Auditoriums 150 5
Dining rooms 70
Kitchens (cooking)® 20
... ¥+ more




6.4 Mandatory Requirements —
Demand Controlled Ventilation

2021 Oregon / ASHRAE 90.1- Compliance Documentation

2019 Location
6.4.3.8 Mech plans, Seq. of Ops, Cx plan

COMcheck designer entry page:

S

/
' | Mechanical Generic
n [6.4.3.8] Demand control ventilation provided for spaces =500 ft2 and =25 people/1000 fi2 occupant density and served by systems with
air side economizer, auto modulating outside air damper control, or design aiflow =3,000 cfm.
Compliance Choices:
[_|Requirement will be met.
—  Exceptions
[ ]5ystems with heat recovery.
[:] Multiple-zone systems without DDC of individual zones communicating with a central control panel.
| Systems with a design outdoor airfflow less than 1200 cfm.

[_5paces where 75 percent of the supply outdoor airflow is requried for makeup air that is exhausted from the space or transfer air required for
makeup air that is exhaused from the space(s).

gSpace is one of following occunpancy type: Correctional cells, daycare sickrooms, science labs, larbers, beauty and nail salons, and bowling
alley seating.

Plans reference page/section: |Mote: This section should list applicable spec section(s)and| &

COMcheck Mechanical Report




6.4 Mandatory Requirements —
Heated or Cooled Vestibules

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

6.4.3.9 Mech plans, Seq. of Ops, Cx plan

— Automatic off required for vestibule heating when OAT > 45°F

— Maximum 60°F heating setpoint, minimum 85°F cooling
setpoint

Exceptions: if energy used to condition the vestibule is from site-recovered
energy or transfer air that would otherwise be exhausted




Occupied-Standby Controls
2021 Oregon / ASHRAE 90.1-2019

6.5.3.8 COMcheck forms, Arch/Mech/Ltg. Plans

Required for zones serving rooms required to have partial or full off
controls per lighting controls section 9.4.1.1.

Refer to ASHRAE 62.1 occupancy categories that allow ventilation air
to be reduced to 0 when space is in occupied-standby mode

* occupied-standby mode: when a zone is scheduled to be occupied, and
an occupant sensor indicates no occupants are within the zone.

Requires that:
a) Active heating set point shall be setback at least 1°F.
b) Active cooling set point shall be setup at least 1°F.

c) All airflow supplied to the zone shall be shut off whenever the space
temperature is between the active heating and cooling set points.

Exception: Multiple zone systems without automatic zone flow control

dampers. f




Occupied-Standby Controls

6.5.3.8 COMcheck forms, Arch/Mech/Ltg. Plans
Occupancy Category E| Occupancy Category |E|
— I Educational Facilities Miscellaneous Spaces
Categ O rl eS AS H RAE Lecture classroom Bank vaults/safe deposit

62 . 1 Says acce pta b | - kjuczlijcr/et:zgtgri;j:nsczatﬂ Banks or bank lobbies

Computer (not printing)
Transportation waiting

to reduce to Zero '(\i/I:L:l:asle S Public Assembly Spaces

. . . . Break rooms Auditorium seating area
Ventllatlon alr durlng Coffee stations Places of religious worship
. Conference/meeting Courtrooms
OCCU p I ed 'Stan d by h rs Corridors Legislative chambers
. . . Hotels, Motels, Resorts, Lobbies
— ReqUIreS COO rdlnatlon Dormitorie.s. Muse‘ums/gal'leries.
Bedroom/living room Transient Residential
Barracks sleeping areas Dwelling unit
betwee n Lobbies/prefunction Common corridors
Multipurpose assembly Retail
arCh/meCh/eIeC plans Office Buildings Mall common areas
. . Main entry lobbies Barbershop
o SlgnlflCant energy Office space Supermarket
Reception areas Sports and Entertainment
Save r Telephone/data entry Spectator areas

Disco/dance floors
Stages, studios




Exhaust Air Energy Recovery
Non-Transient Dwelling Units

6.5.6.1.1 Mech schedules, specs, supp. calcs

* New energy recovery e e
requirements for nontransient
dwelling units (apartments &
condos)

— Enthalpy recovery ratio (ERR) at
design conditions

« 250% ERR at cooling
« 260% ERR at heating

* Unless one of the modes is
not required

 ERR is different than AHRI
efficiency rating

— Exceptions based on unit floor area
and CZs

* Not required in OR climates
for 500ft2 or less apts *



Exhaust Air Energy Recovery
Non-Transient Dwelling Units

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

6.5.6.1.1 Mech schedules, specs, supp. calcs

— Look to Mechanical Code for required ventilation (supply, exhaust) rates

— General requirement to recover energy from point exhaust (kitchen, restrooms)
to pre-condition supply air

- Supply and exhaust rates for dwellings are relatively balanced in the mechanical
code

— Opportunities for central or individual ERV, based on design preference

TABLE 402.2.1.1 MINIMUM VENTILATION RATES

PEOPLE QUTDOOR AREA OUTDOOR EXHAUST
OCCUPANT DENSITY AIRFLOW RATE IN AIRFLOW RATE IN
OCCUPANCY CLASSIFICATION #1000 FT22 BREATHING ZONE, BREATHING ZONE, AIR;;SJ;I_ZR?-IE
R, CFM/PERSON R, CFMIFT22
Private dwellings, single and multiple
Garages, common for multiple units® — — — 0.75
Kitchens® — — — 251150
Based on number
Living areas® of bedrooms. First 0.35ACH but not less _ _
9 bedroom, 2; each than 15 cfm/person
additional bedroom. 1
Toilet rooms and bathrooms®: - — — — 20/80°

— Note: dryer exhaust is independent (OSMC 501.2 "dryer exhaust shall be
independent of all other systems)




Door Switches

2021 Oregon / ASHRAE 90.1- Compliance Documentation
2019 Location

6.5.10 Specs, Seq. of Ops, Cx Plan

— New requirement for controls that will, when
door is open:
. Disable heating or adjust setpoint to 55°F
within 5 minutes
. Disable cooling or adjust setpoint to 90°F
within 5 minutes

— Exceptions:
. Entries with automatically closing devices
Spaces with no thermostat
«  Alterations to existing buildings
. Loading docks




Submittals / Completion

6.7 Submittals
20.1-2019 | OEESC-2014
—  Construction documents shall require that : . .
- Requirement to provide a
. within 90 days after system acceptance, record means for system balancing

drawings and O&M manual delivered to owner , ,
- Requirement to construction

documents specify delivery
of O&M manual to building

. All HVAC systems be balanced with generally
accepted engineering standards, and air and hydronic
systems first balanced to minimize losses and then to

meet design flow conditions owner
. Written TAB report be provided to owner for zones >

5,000 ft2
. Detailed Cx instructions for HVAC systems shall be

provided in the construction documents

. General requirement for requirements to be
on the plans, but building official shall not
require copies of any reports or drawings




HVAC COMcheck

A few items to check first

/

Check for correct code version

Check for the correct project and
address

Confirm Mechanical Systems List
matches the plans and specs

Has this been signed?




HVAC COMcheck

A few items to check first

O Are reference comments

complete?
Is “Requirement will be
met” listed?
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Elevators

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

10.4.3 Specialty dwgs, specs

— OEESC referenced Oregon Elevator Specialty Code, primarily
focused on life safety

- 90.1 lists several efficiency requirements:

Lighting: luminaires in each elevator cab, not including
signals and displays, the sum of the lumens divided by
the sum of the watts shall be no less than 35 Im/W

Mechanical: ventilation fans for elevators without air
conditioning shall not consume over 0.33 W/cfm at
maximum speed

Standby Mode: When stopped and unoccupied with doors
closed for over 15 minutes, cab interior lighting and
ventilation shall be de-energized until required for operation

Documentation: Design docs need to list use category and
energy efficiency class A-G (per ISO 25745-2, Table 7)




Whole Building Monitoring

10.4.6 Specialty, dwgs, Specs, Seq. of Ops.

— Measurement devices shall be installed to
monitor the building use of the following types
of energy supplied by a utility, energy provider,
or plant that is not within the building:

* Natural gas.

* Fuel oil.
 Propane.
« Steam.

 Chilled water.
 Hot water.




Whole Building Monitoring —

Recording & Reporting

10.4.5.2 Specialty, dwgs, Specs, Seq. of Ops.

— The energy use of each building on the building site
shall be recorded at a minimum of every 60 minutes and
reported at least hourly, daily, monthly, and annually.
The system shall be capable of maintaining all data
collected for a minimum of 36 months and creating user
reports showing at least hourly, daily, monthly, and
annual energy consumption and demand.

- EXxceptions:
« Buildings or additions < 25,000 ft=.
 Individual tenant spaces < 10,000 ft?.
*  Dwelling units.

« Residential buildings with < 10,000 ft? of common
area.

« Fuel used for on-site emergency equipment.
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Automatic Receptacle Control

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

8.4.2 Elec. dwgs, specs.

- Min 50% receptacles in private
offices, conference rooms, printing
rooms, break rooms, open offices
and classrooms required to be
controlled by auto device
(timeclocks or occ sensors)

- 25% of branch circuits for modular
furniture

- Power strips with integrated occ
sensor doesn’t comply

— Controlled receptacles must be
marked and uniformly distributed




Automatic Receptacle Control

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

8.4.2 Elec. dwgs, specs.

— Controlled by one of the following:

« scheduled time-of-day that turns receptacles off at
specific programmed times
» an independent program schedule shall be provided for
controlled areas of no more than 5000 ft2 and not more

than one floor (the occupant shall be able to manually
override the control device for up to two hours);

¢ an occupant sensor to turn receptacles off within 20
minutes of all occupants leaving a space; or

« control or alarm system that turns receptacles off within
20 minutes after determining that the area is
unoccupied.

— Controlled receptacles must be clearly marked to
differentiate from a standard receptacle




Automatic Receptacle Control

8.4.2 Elec. dwgs, specs., OEESC form, COMcheck

- Afew exceptions

— Receptacles for the following shall not require an
automatic control device:

1. Receptacles specifically designated for equipment Unique
requiring continuous operation (24/day, 365 days/year). Oregon

2. Spaces where an automatic control would endanger the _
safety or security of the room or building occupants. Exception
3. The building complies with one of the following:

a. Results of performance compliance under Section 11 or
Appendix G are at least 5% better than the minimum.

b. COMcheck envelope compliance report passes by minimum
of 3%.

c. COMcheck lighting report passes by a minimum of 5%.




Electrical Energy Monitoring

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

8.4.3.1 Elec. dwgs, specs

— Measurement devices shall be installed in |new buildingslto monitor the
electrical energy use for each of the following separately:

a. Total electrical energy
b. HVAC systems

c. Interior lighting

d. Exterior lighting

e. Receptacle circuits

— For buildings with multiple tenants, the above must be separately
monitored for total building and for each tenant (excluding shared
systems)

Exception:

— up to 10% of each separate load (other than total) can be from other
electrical loads




Electrical Energy Reporting
2021 Oregon / ASHRAE 90.1-2019

8.4.3.2 Elec. dwgs, specs

- Energy use must be automatically recorded a
minimum of every 15 minutes

- Use must be reported at least hourly, dally,
monthly, and annually

— Data for tenants must be made available to that
tenant

— Buildings with BMS need to graphically display
energy use data and retain data for at least 36
months




Electrical Energy Monitoring &
Reporting

2021 Oregon / ASHRAE 90.1-2019 Compliance Documentation
Location

8.4.3.2 Elec. dwgs, specs

— EXxceptions to Sections 8.4.3.1 and 8.4.3.2
Building less than 25,000 ft2.

Individual tenant spaces less than 10,000 ft.
Dwelling units.

Residential buildings with less than 10,000 ft2 of
common area.

Critical and Equipment branches of NEC Article 517.

> Wb

o
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New Compliance Method for
Lighting in Simple Buildings

9.3 OEESC form, elec. dwgs

Allowed if at least 80% of floor area is office, retail, or school

Can be used for new buildings or tenant improvements
< 25,000 ft?

Single interior and exterior LPD targets that cover the entire
building, LPAs are sometimes lower than prescriptive
requirements

Requires occupancy sensor lighting control in most spaces
with some exemption where life safety concerns apply

All power from all lights must be counted towards the Interior
Lighting Power Allowance (ILPA) No Exemptions <=




New Compliance Method for
Lighting in Simple Buildings

Table 9.3.1 N/A




New Compliance Method for
Lighting in Simple Buildings

Table 9.3.2 N/A




OEESC Simplified Lighting Form

— Qregon still
requires a designer
run the design
through
COMcheck, but it’s
ok if it “fails”

- Indicate LPD for
whole building, not
space-by-space

- Use COMcheck

< total watts/bldg.
floor area to show
compliance




OEESC Simplified Lighting Form

— Simple check of
which controls are
being used for
each area

— Each bldg. type
has different list of
spaces/regmnts




LPD - Building Area Method

Table 9.5.1 COMcheck form, Elec. schedules, specs

- Building area LPDs — Almost all reduced
as much as 34% with overall avg
reduction across all building types of 12%

- Some went down compared to 90.1-2016

Building Area Method -
Lighting Power Densities

(wi/sq. ft.)
T
Office 079 =p 064
Hotel/Motel 075 ©=p 056
Manufaciuring Facility 090 = 082
Parking Garage 015 = 0128
Retail 1.06 = 0.84
School/University 081 ©=p 072

Warehouse 048 =P 045




LPD - Space-By-Space Method

Table 9.6.1 COMcheck form, Elec. schedules, specs

Space-by-Space LPDs — Average LPD
reduction from 2016: 5%

Space-by-Space Method —
Lighting Power Densities

(w/sq. ft.)
Space Type 2015 2010
g— Office, open plan 0.81 => 0.61
Guest room 077 =041
Lobby, hotel 1.06 =P 051
Parking area, interior 014 =»0.15
Retail sales Area 122 =105

Classroom/flecturesfraining 092 =P 0.71

Warehouse, med. To bulky

o 0.35 =P 0.33




Primary Sidelighted Area

2021 Oregon / ASHRAE 90.1-2019 Compliance
Documentation
Location

Section 9.4.1.1 [e] & [f] Supp. calcs.

-  Width = width of vertical fenestration plus,
Depth ==p on each side, the smaller of:

 half of vertical fenestration floor-to-
head height or

« the distance to any 5 ft or higher
vertical obstruction

— Depth = horizontal distance perpendicular
to vertical fenestration; begins at glazed

' wall, ends at the smaller of:
% * one vertical fenestration floor-to-head
= height or

Depth == « the distance to any 5 ft or higher

opaque vertical obstruction.




Secondary Sidelighted Area

2021 Oregon / ASHRAE 90.1-2019 Compliance
Documentation
Location

Section 9.4.1.1 [e] & [f] Supp. calcs.

-  Width = width of vertical fenestration plus,
Depth ==p on each side, the smaller of:

 half of vertical fenestration floor-to-
head height or

« the distance to any 5 ft or higher
vertical obstruction

— Depth = horizontal distance perpendicular
to vertical fenestration; begins at edge of

' primary sidelighted area depth, ends at the

% smaller of:

= « one vertical fenestration floor-to-head
height or

Depth ==

« the distance to any 5 ft or higher
opaque vertical obstruction.




Sidelighting Zones on Plans

— Clearly delineating zones
speeds up review time

— Lighting controls an
iIncreasing area of
scrutiny with code
officials

— QOther controls may be
required in addition to
daylighting

Source: Energy Code Ace




Luminaire Level Lighting Controls

— LLLC can be incorporated as
a compliance strategy to
meet control requirements,
including:

* Partial automatic on
* Bilevel lighting control

* Automatic daylight
control

*  Automatic partial/full off
* Scheduled shutoff




Dwelling Units

Section 9.4.3 COMcheck forms, lighting plans, specs

— Not less than #6% 100% of the permanently installed
lighting fixtures shall use lamps with an efficacy of at
least 55 Im/W or have a total luminaire efficacy of at
least 45 Im/W. Dwelling unit floor area shall be excluded
from total building floor area under the Building Area
Compliance Method (9.5.1).

- EXxceptions:

1. Lighting that is controlled with dimmers or controlled in
accordance with Section 9.4.1.1(h). (Auto-off)

2. Hotel/motel guest rooms. The requirements for
hotel/motel guest rooms are covered in Table 9.6.1 and
Section 9.4.1.3(b).




Resources & Open Discussion
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ASHRAE 90.1 Portal

- <, and 3 of ASHRAE Standard 90.1 and the User's Manual
- most of the features of the portal active for you to fully explore
_, your annuzl subscription.

Content Tables Figures Equations Interpretations Definitions Errata

3 Definitions, Abbreviations, and Acronyms N

3.1 General

Certain terms, abbreviations, and acronyms are defined in this section for the purposes of this standard.
These definitions are applicable to all sections of this standard. Terms that are not defined shall have their
ordinarily accepted meanings within the context in which they are used. Ordinarily accepted meanings shall



https://www.ashrae.org/technical-resources/90-1-portal

ASHRAE 90.1-2019 Addenda

- ASHRAE publishes adopted addenda to its
standards

« Clarifications as well as new requirements
— Typically rolled into next update of the standard

— OR does not adopt published addenda outright

*  Will be part of discussion for OR adoption of
90.1-2022 when released

— Gives you a sense of forthcoming changes

https://www.ashrae.org/technical-resources/standards-and-guidelines/standards-
addenda/addenda-to-standard-90-1-2019
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ASHRAE 90.1-2019 Addenda

- Example: Simplified building path requirements
will now apply to smaller HVAC systems




Forthcoming Changes

- ASHRAE 90.1-2022 will include changes such as:

Daylighting controls apply to lower wattage thresholds
» Primary zone: 75W down from 150W

» Secondary zone: 150W down from 300W

Closing loophole on lighting alterations. ( )

» Retrofitting a luminaire for which the original lamps and ballast/driver are
replaced with a new lamp/light source and driver/ballast that was not a
component of the original luminaire shall be considered an alteration.

Reduces the track lighting requirement from 30 W/lin ft to 10 W/lin ft
Improvements to elevator fan, lighting, and movement efficiencies

Adds prescriptive requirements for on-site renewables ( )

» Site shall have equipment for on-site renewable energy with a rated capacity
of not less than 0.25 W/ft? or 0.85 Btu/ ft>.

Adds definition of insulated metal panels and new section to clarify
how to determine U-factor of IMPs

Numerous clarifications and better alignment with the performance
paths in Section 11 and Appendix G



https://www.ashrae.org/file%20library/technical%20resources/standards%20and%20guidelines/standards%20addenda/90_1_2019_p_20210226.pdf
https://www.ashrae.org/file%20library/technical%20resources/standards%20and%20guidelines/standards%20addenda/90_1_2019_by_ck_cp_20200731.pdf

BCD Code Resources

Home Boards Codeprograms Laws &rules Licensing Continuing education  Inspector training  Permits

OREGON.GOV

Email updates

Adopted commercial energy code

2021 Oregon Energy Efficiency Specialty Code (OEESC)
Chapter 13 of the Oregon Structural Specialty Code (0SSC)

« Effective April 1, 2021

* Phase-in period ends Oct. 1, 2021

* Based on ASHRAE Standard 90.1-2019
* Significant changes summary

Compliance forms and resources Code update training

To demonstrate compliance with the commercial energy code, = 2021 OEESC update fraining video ©
construction decuments shall include the following where = Significant changes summary
applicable: + Code adoption process and information

« QOregon energy efficiency compliance form &
. COMeneck supplement form (2 ASHRAE 90.1-2019 resources
+ Blower door results reporting [

+ Simplified building method - Lighting compliance [

+ Simplified building method - Envelope [

« Simplified building method - Mechanical compliance [

« ANSI/ASHRAE/ES Standard 90.1-2019 Envelope &,

+ ANSI/ASHRAE/IES Standard 90.1-2019 HVAC &

+ ANSIASHRAE/IES Standard 90.1-2019 Lighting &

+ S Department of Energy Building Energy Codes Training

Use the following resources to complete the compliance form:

« Commercial compliance using COMcheck
« COMcheck web
« Zero Code calculator

https://www.oregon.gov/bcd/codes-stand/Pages/energy-commercial-compliance.aspx

276




ODOE Code Resources

Home Boards Codeprograms Laws &rules Licensing Continuing education  Inspector training  Permits
OREGON.GOV

Email updates

https://www.oregon.gov/energy/energy-oregon/Pages/Energy-Code.aspx
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Oregon Code Update Cycle

2019 OZERCC / ASHRAE 90.1-2016
Commercial energy provisions - Effective Oct. 1, 2019

2021 OEESC / ASHRAE 90.1-201%8

Commercial energy provisions - Effective April 1, 2021, witl

phase-in period
View the code update training video ©

Phase-in period - April 1 to Sept. 30, 2021
Use of one of the following is permitted:

« The 2019 OZERCC

« The 2021 OEESC

2021 OEESC / ASHRAE 90.1-2013

Mandatory Oct. 1, 2021

Codes updated every 3 years

OR begins new cycle after DOE
finalizes rule

Typically within 18 months
after new version of ASHRAE
released

Aligns with federal standards,
provides COMcheck support

90.1-2022 expected Q4 of 2022

Likely to start the OR code
update cycle 2023 for
adoption in 2024




Why Building Code Updates Matter

 Improve the energy efficiency “Roadmap to 2035"
and reduce the associated ]

GHG emissions of new
building stock

« Critical piece of broader
greenhouse gas reduction

goals Adopted

- Combined with many other
generation and demand side
efficiency and renewable
initiatives, contribute to
progress toward goals 2050 Goal

Unge
I Deyyg
Opm en
¢

July 13, 2022 Oregon Global Warming Commission Meeting,



https://www.keeporegoncool.org/meetings

Thank You!

Questions?
Blake Shelide, P.E. Nicholas O’Neil, P.E.
Facilities Engineer Director of Research & Evaluation
Energy Planning and Innovation 971-544-7211
503-373-7809 noneil@energy350.com

Blake.Shelide@energy.oregon.gov
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