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Learning Objectives

1) Understand the SB 2030 Energy Standard program
objectives and compliance pathways.

2) Compare and contrast renewable energy strategies from
the hierarchy of options in SB 2030 that can be incorporated
into project planning, design, and development.

3) Provide guidance for project design teams to evaluate
energy efficient envelope options during project planning
and design.

4) Incorporate decarbonization strategies into project
planning, design, and development to ensure energy and
carbon reductions in building operations.



B3/SB 2030 Programs and Tools

DESIGN CONSTRUCTION OPERATIONS

B] GUIDELINES ‘ B] GUIDELINES ‘ B] GUIDELINES ‘ B] GUIDELINES
‘_h SB 2030 ‘,... SB 2030 Implement construction _L SB 2030
- ENERGY STANDARD - | ENERGY STANDARD practices that meet | | ENERGY STANDARD
- ' - ' performance requirements. — ;
Establish project-specific Refine project-specific BENCHMARKING
performance requirements. performance requirements.
Optimize use of resources to ENERGY EFFICIENT
achieve performance OPERATIONS
requirements. :
- POST-OCCUPANCY
Evaluate success of design
strategies through early and B EVALUATION

repeated modeling.

Ensure project is meeting
performance requirements.




SB 2030

Meet energy performance targets (Energy
Standards) that reduce the use of carbon
producing fuel for building operations* by:

* 60% (for buildings designed) in 2010
« 70% in 2015

« 80% in 2020

* 90% in 2025

 100% in 2030

2010 2015 2020 2025 2030

s SE 2“3“ EI'IEFQ}" Stundurd

Reduction targets are now the same for
: new construction and renovations

*from a baseline of representative buildings in
existence in 2003

Building Energy Consumption from Corbon Producing Fuel




SB 2030 Process

" ON-SITE || SB 2030
 TARGET REVIEW | | REVIEW
_____________ VIEW.

PREDESIGN

DESIGN CONSTRUCTION OPERATIONS

Calculate the SB 2030

Standard.

Establish appropriate
project budget.

Conduct energy modeling
to ensure project meets
the Standard.

Determine on-site target
based on cost-
effectiveness of energy
efficiency and on-site
renewables. Evaluate off-
site renewable options as
necessary.

Implement construction
practices that meet
performance
requirements.

Track and report annual
energy use through B3
Benchmarking



Energy Hierarchy

Energy efficiency

On-site/on-campus
renewables

cost-effectiveness test

In-portfolio
renewables

cost-effectiveness test




Reduction from
Example baseline based o

program year—for,
2020-2024 this
is 80%

On-Site Measures Off-Site
(Efficiency and On-Site Renewables) Measures:
In-Portfolio
Renewable
Energy (IPRE)
or Renewble
Energy Credits
(RECs) if no
in-portfolio
development
available

« Maximize use of energy
efficiency and on-site
renewables

« Off-site renewables can
be used to get the rest
of the way to the SB
2030 Standard

2003 SB 2030 Energy On-Site SB 2030 IRPE / RECs
Average Standard Efficiency Renewables On-Site
Target




Alternative Compliance Paths

« Small Buildings Method: a prescriptive approach
available for projects under 20,000sf

- Partial Mechanical Upgrades: an alternative approach
for renovations that are not replacing the full mechanical
systems

 Wastewater Treatment Facilities: a process that
includes benchmarking existing facility, documenting
potential energy conservation measures, and providing
anticipated performance metrics
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SB 2030 Analysis

DESIGN SB 2030 v. Operational Energy
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B3 Case Studies Database

Design
Energy -SB  Design

2030 Energy - Design Energy - Design Energy -
Construction Building  Occupancy Standard Design Ratio Graphic
Organization i Building Type(s) Type Area(sf) Date (kBtu/sf-yr)  (kBtu/sf-yr) (Design/Standard) (Design/Standard)

Apple Valley Bus Layover .
- Minnesota Valley ) . New h R |
Facility Transit Authority Apple Valley  Transit Facility N 509 1/15/2015 204 62 0.30
Hennepin County Library
- Brooklyn Park Voluntary Brooklyn i rary New 39,385 8/30/2016 70 29 0.41 mf -
Park Construction
Minnesota
Bemidji Regional Public Department of Television Stati N h_
Television Station Employmentand  Bemidji cevision Station, Tew 16,789 3/3/2015 116 49 0.42
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Economic
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The Hormel Institute Department of N * —
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University of Minnesota Clinical Research Facility
Building Section and Program Stack
[ J M 12,220 GSF

+142

+128
@ LAB GROUP 2 8 39,325 GSF
+114
39,325 GSF
FAIRVIEW (—j LAB GROUP 1 ; 007

UMN / UMP [ j [ ] b 98O
+86

[ ] [ ] 5 47,380 GsF
+62

[ ] [ ] 4 47.380GsF
—~ +48

RESEARCH ONLY INTEGRATED CARE CLINIC 44,890 GSF

. BEHAVIORAL HEALT INTEGRATED CARE CLINIC . 2 54,045 GSF

— - — ——— — — —

Lol

1 43,235 GSF

TOTAL 424,730 GSF

33,000 SF PARKING  (NOT PART OF TOTAL)
56 PARKING STALLS

18,370 GSF MECH / SLIDE STORAGE




















































University of Minnesota Clinical Research Facility
Stormwater Management
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Image: Minneapolis Central Library, photo by Kestral Design Group


















DRIVEN DESIGN.
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Highland Bridge Plan

Walkable neighborhood
Commercial corridor
River access

New public park
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PROJECT TEAM

Owner: CommonBond
Architect: LHB

MEP engineer: Cain Thomas
Energy model: Cain Thomas
General Contractor: Ryan Companies
EDA program: Willdan

SB 2030 support: CSBR, w/ CEE

Rendering by Ryan Companies
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APPROACH

Strategies identified for analysis:

Continuous insulation
Increased roof insulation
Window U-factor
Enhanced efficiency HVAC
Photo voltaic array



VERIFICATION

STANDARD 2X8 WALL Continuous insulation
E Tpe X O oot Baseline: 2x8 w/ batts
: : \:=—=::_'"'Jf-z 1 ” .

e :i ey | Enhanced: 3" mineral wool over 2x8 w/ batts
2x8 Stud Layer I
R-25 Batt Insulation de-e |

-Blown in cellulose -

-Blown in blanket :}“fhf ﬂ\/ :

-3” close cell foam | ——<H . .
5/8” Plywood Sheathing :Bﬁa ' : Roof insulation

-0SB T .

-Gypsum Board :/' i : Baseline: R-40
Tyvek drain wrap (WRB) I —
Exterior Cladding (varies) —Hst—— 1) Enhanced: R-50

Vapor Retarder



VERIFICATION

Window performance

Triple pane
U 0.22
SHGC 0.44

Double pane
U 0.27
SHGC 0.28




VERIFICATION

Enhanced efficiency HVAC in dwelling units
VRF, DOAS with full energy recovery

Magic pak

Air-source heat-pump with backup electric radiant

2-pipe fan coil fed by boiler and split dx cooling




VERIFICATION

Photovoltaic array on roof
40kw
Matched common area loading

Payback:
11 years with tax incentive
16 years without tax incentive




nvelope strategies

Glass (mm) Performance ENERGY STARS Pariormance
g Values, (B e e
i Type of Glazing QRS ned Gap Fil| =
- o} Product # Blylela us. Emee
. Ext. | Int e |5 |s
indows Hk S =
L
11/16" | Clear IG PELN-102-00822-00001 | 25 | 2.5 | Ar | 048 | 0.59 | 062 | 43
with grilles betwean the glass | PEL-N.102.00822-00002 048 | 053 | 055 | 43
. T1/18" | ClearIG PELN102.00822.00003 | 3 | 3 | Ar | 048 | 0.59 | 0.62 | 43
ner star for northern climates s it 15 110 s o T el
T1/16" | Advenced Low EIG PELN.102.00853.00001 | 25 | 25 |Argon| 031 | 028 | 053 | 57
with grilles between the glass | PEL-N-102.00853-00002 031 | 026 | 047 | 57
T1/16" | Advanced LowEIG PELN-102.00853.00003 | 3 | 3 |Argon| 031 | 028 | 053 | 57
with griles betwean the glass _|_PEL-N-102.00853.00004 031 | 026 | 047 | 57
f— O 2 7 S H G —_— O 2 8 11/16" | SunDefense™ IG PEL-N-102-00867-00001 | 2.5 | 2.5 |Argon| 030 | 0.21 | 049 | 57 NC
. y C . with grillos-between-theglass | PEL-N.102.00847-00002 030 | 0.19 | 043 | 57 NC
T1/16" | SunDefense™ G PELN.102.00867.00003 | 3 | 3 |Argon| 030 | 0.21 | 0.49 | 57 NG
with grillos-between-the-glass | PEL-N-102.00847-00004 030 | 019 | 043 | 57 NC
T1/16" | AdvancedComfort Low-E IG PELN-102.00879.00001 | 25 | 2.5 |Argon| 027 | 028 | 052 | 46 NC
with grilles betwean the glass | PEL-N-102.00879-00002 027 | 025 | 0.46 | 46 NC
11/16" | AdvancedComfort LowE IG PELN-102.00879.00003 | 3 | 3 |Argon| 027 | 0.28 | 0.52 | 46 NC
with grilles-between-the glass | _PEL-N-102.00879-00004 027 | 025 | 046 | 46 NC
T8 LowEIG PELN.102.00841.00001 | 25 | 25 |Argon| 032 | 0.52 | 0.60 | 57
with grillos-between-the-glass | PEL-N-102.00841-00002 032 | 047 | 053 | 57
T1/16" | NaturalSun Low £ IG PELN-102.00841.00003 | 3 | 3 |Argon| 032 | 052 | 060 | 57
a S with grilles between the glass | PEL-N-102-00841-00004 032 | 047 | 053 | 57
Vent — with Foam Insulation
11/16" | Advanced Low-E IG PELN-102-00927-00001 | 25 | 2.5 |Argon| 028 | 0.28 | 0.53
with grilles betwean the glass | PEL-N-102.00927-00002 028 | 0.26 | 0.47
— O O 5 1 d L] . L] 11/16" | Advanced Low EIG PELN102.00927.00008 | 3 | 3 |Argon| 028 | 0.28 | 0.53
— CO e CO m p I a nt X W att S I n C av I ty e T —— " - PEL.N-102-00927-00004 028 | 026 | 047
. y T1/16" | SunDefense IG PELN.102.00941.00001 | 25 | 2.5 |Argon| 028 | 0.21 | 0.49
with grillos-between-the-glass | _PEL-N-102.00941-00002 028 | 019 | 043
T1/16" | SunDefense IG PELN-102.00941.00003 | 3 | 3 |Argon| 028 | 021 | 049
with grilles between the glass | PEL-N-102-00941-00004 028 | 0.19 | 0.43
T1/18" | AdvancedComfort Low E IG PELN-102.00953.00001 | 25 | 25 |Argon| 024 | 028 | 052
with grillos between-the glass | _PEL-N-102.00953-00002 024 | 025 | 046
11/16" | AdvancedComfort LowE IG PELN102.00953.00003 | 3 | 3 |Argon| 024 | 0.28 | 0.52
with grillos-between-the-glass | _PEL-N-102.00953-00004 024 | 025 | 046
T1/16" | NaturalSun LowE IG PELN-102.00915.00001 | 25 | 25 |Argon| 029 | 052 | 060
with grilles between the glass | PELN-102.00915-00002 029 | 047 | 053
o o T1/16" | NaturalSun LowE IG PELN-102.00915.00003 | 3 | 3 |Argon| 029 | 052 | 060
with grillos between the glass | PEL-N-102-00915-00004 029 | 047 | 053

R-50 average, all above vapor barrier

ReValue = 1/U-Factor
SHGC = Solar Heat Gain Cocfficient
T ble Light Transmission
CR = Condensation Resistance

ER = Canadian Energy Rating

(1) Glazing performance values are calculated based on NFRC 100, NFRC 200 and NFRC 500.
ENERGY STAR® values are updated to 2016 [Version &) criteria.

(2) The values shown are based on Canada's updated ENERGY STAR® 2020 initiative.
For center-glass values, see the Product Performance section.

See the Product Performance section for more detailed information or visit www.energystar.gov for Energy Star guidelines.




Mechanical strategies

All-electric dwelling unit HVAC

Terminal equipment: Fan coll

Heating: Air-source heat-pump, electric radiant
Cooling: Air-source heat-pump

Fresh air: Duct from exterior into return air
Exhaust: Ducted range hood & bath exhaust

Common area HVAC.:

High efficiency gas furnaces, High-SEER dx
cooling, Electric unit heaters




Electrical & Plumbing strategies

Hot water:

95 eff. Gas-fired domestic water heaters, very low
flow fixtures throughout

Lighting:
All LED fixtures
Occupancy sensors

Appliances:
Energy star appliances



Balance: efficiency, renewables, REC’s

12-year payback
Fan-coil, standard wall, double-pane window

On-site renewables
Very close, 15 years without tax incentives, 10 years with.
PV ready, with an alternate written into documents

Renewable energy credits
Estimated at roughly $20,000
20 kbtu/sf/year delta (42 proposed, 22 target)




Past projects | Looking forward

HVAC: Dorothy Day Place:

Still see plenty of HE magic paks, the system Very different, larger, large open spaces, mixed

here shows a lot of promise. program, district energy, full ERV, chilled
beams, all continuous insulation.

Envelope:

Typical 4-story projects with Minnesota Stryker Apartments:

Housing funding will be required to use Very similar, 3 fan coils / condenser, owner-

continuous insulation in 2022. paid electric utility, commercial elec rate

Renewables: Simpson:

We were seeing some PV; commodities market Similar size, very different program, mixed

is chewing up contingency funding. program, pursuing funding for geothermal with

every finger and toe crossed



Pathways to SB2030

lessons from west side flats, st. paul, minnesota

A'21MN Conference
November 11, 2021



site plan

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



title

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



passive house methodology (phius)

PASSIVE STRATEGIES
REDUCE ENERGY DEMAND

PH

ACTIVE STRATEGIES
MEET ENERGY DEMAND

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



meeting the targets.

site | kBtu/GSF/year

80% 74%
.reduction .. reduction ...
W/OUT
SOLAR

oooooooooooooooooooooo

BASELINE DESIGN

SB2030 TARGETS  PRE-CERTIFIED

85%
reduction

ooooooooooooooo

ooooooooooooooooooooooo

OFFSET

W/ SOLAR

annual energy use

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



project metrics

Occupants 227
GSF 97,519
ICFA 93,010
Envelope Area 88,068
Envelope Area/iCFA  0.95
ICFA / person 410

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

screenshot from PHIUS Space Conditioning Criteria Calculator v2 content © precipitate and kaas wilson 2021



energy targets

screenshots from WUFI Passive
a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



project challenges

. Timeline

- Passive House comes late to the table

- Starts and Stops (financing)

- Type IlIB Construction above a Podium
Fire treated lumber
5 stories, so NFPA 285 testing required

- This was the first Passive House project for

the Architect, Engineer, and Contractor

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



collaborative design workshops

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



passive house envelope: first floor

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



passz've house envelope: section

O

Plaza

> O O

Garage

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



passive house envelope: garage

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



passive house envelope

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



title

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



title



steel deck connection

importance of CPHC on design team - and CPHC

also reviewing site observation reports

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



window details

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



typical unit hvac plan

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



loop water system

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



energy recovery system (erv)

a’21mn conference november 2021

PATHWAYS TO SB2030: LESSONS FROM WEST SIDE FLATS

content © precipitate and kaas wilson 2021



energy recovery system
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