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Penn State Race to Zero History Next Generation Building Solutions

2015 Race to Zero Design 2016 EEHR Design 2018 GreenBuild Duplex Under
Construction



Who is S&A? Next Generation Building Solutions

Upgraded Dartmouth Model Upgraded Newport Model




Working with S&A Next Generation Building Solutions

Site Visit to The Lndings

Sie Visit to 1:he Landing



Project Goals

S&A’s Goals:
> Readily available
materials
> Emphasis on
constructibility
> Healthy Homes
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Our Goals:
Engage with S&A
Maximize impact
Integrative Design
approach

NGB
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Race To Zero
Requirements:
Zero Energy Ready
Home

Market Ready
Affordable



Integrative Design Process Next Generation Building Solutions




Case Study Site Next Generation Building Solutions
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Ripple, The New American Home Next Generation Building Solutions




Analysis of S&A Floor Plans Next Generation Building Solutions
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View-Framing and Natural Lighting Next Generation Building Solutions




Analysis of S&A Floor Plans Next Generation Building Solutions
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Aging in Place Next Generation Building Solutions
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Analysis of S&A Floor Plans
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Living Space Next Generation Building Solutions




Analysis of S&A Floor Plans Next Generation Building Solutions
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First Floor Plan Next Generation Building Solutions
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Second Floor Plan Next Generation Building Solutions
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Double top plate
Taped and painted '/"
gypsum wall board as
interior finish

Vapor control layer

—— Fiberglass or cellulose
insulation in stud space

Exterior sheathing
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Next Generation Building Solutions
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Envelope Matrix Next Generation Building Solutions

Category Weighted Score | S&A Current Wall Spray Foam Wall EP&B Modular/Sips Insulated Zip Panel
Raw Score
Raw Score (1-10) |Weighted Score | |Raw Score (1-10) | Weighted Score | |Raw Score (1-10) |Weighted Score (1-10) Weighted Score Raw Score (1-10)| Weighted Score
Price 25 10 25 71 177 84 210 6.5 16.3 79 19.8
Performance 35 4 14 7 245 8 28 8 28 8 28
Simplicity 20 10 20 7 14 8 16 10 20 8 16
Time 7 10 7 8 56 7 49 10 7 7 49
Availability 8 10 8 8 6.4 10 8 4 32 6 48
Durability/
Maintenance 5 7 56 10 8 10 8 8 6.4 10 8
Total 100 79.6 76.2 85.9 80.9 81.5




Next Generation Building Solutions

22X6 TOP PLATE
5/8" GYPSUM WALL BOARD

2X4 WOOD STUD @ 16" O.C.
3 1/2" BATT INSULATION

2" RIGID INSULATION

1/2" ZIP PANEL SHEATHING
1/4" RAINSCREEN

8" TRUWOOQD LAP SIDING

1/2" PLYWOOD SHEATHING

2X6 BASE PLATE

3/4" RUNNING RIM JOIST

TJI 110 FLOOR JOIST @ 19.2" O.C
2X10 PLATE

8" CONCRETE FOUNDATION
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Next Generation Building Solutions

Moisture/Vapor Control Layer

Thermal Control Layer
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Water Management

SERVICE CORE




Energy Decisions Next Generation Building Solutions
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383.1

1 Base Newport Home
2 Rightsizing
3 Ductless Mini-splits

4 EP&B Wall and Raised
Heel Truss

5 Adjusted Window Types
and Square Footage

6 Final Ripple Home

— PV (E)

Bl Hot Water, Suppl. (E)

M Hot Water (E)

B Heating, Suppl. (E)

B Heating (E)

B Cooling (E)

" Healing Fan/Pump (E)

mm Cooling Fan/Pump (E)
Lights (E)

Bl Large Appliances (E)

Bl Vent Fan (E)

Bl Miscellaneous (E)

210.7

Source Energy Use (MMBtu/yr)

192.6 190.4
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HERS Score Next Generation Building Solutions
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Orientation & Scalability Next Generation Building Solutions
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Construction Costs

. Site Work 16,400
Foundation $£31,977
@ Framing $39,084

. Exterior Finishes $42,005

@ MEeP systems  $30,220
. Interior Finishes $67,424
. Final Steps $12,225

® solar $23,856

Solar: 9.1% - Site Work: 6.2%

Final Steps: 4.6% Foundation: 12.1%

Construction
Costs

Finishes: 25.6% $263,191

Framing: 14.9%

Exterior Finishes: 16.0%
MEP Systems: 11.5%

Next Generation Building Solutions



Soft Construction Costs Next Generation Building Solutions

Financing 2%
$5,264

\ Marketing Costs 1%
$2,632

Sales Commision 3%
$7,896

Overhead and
Expenses 8% .
$21,055

Total Home Cost
$405,314



Financial Payback Next Generation Building Solutions

Total Home and Utility Costs Over 30 Years

s Standard Home (2800 sgft)] ssss=Ripplew/oPV  =—=Ripplew/ PV

5440,000
5430,000
5420,000
5410,000
5400,000
5390,000
S380,000
5370,000
S360,000
5350,000

12345678 910111213141516171819 20 21 22 2524 25 26 27 28 29 30 31

Years



Ripple Solar Impact Next Generation Building Solutions

tinding Fennsybranias
SOLAR FUTURE




Next Generation Building Solutions

NextGeneration
SBuildingSolutions,

> Engage with S&A Homes

> Maximize impact

E—————r

> Integrative Design
approach




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33

