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Empowerhouse Project Overview
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Empowerhouse Features Overview

PHOTOVOLTAIC PANELS

SOLAR CANOPY

ROOF GARDEN

LIGHT WELL

RAINWATER COLLECTION

MECHANICAL ROOM

PLANTERS

WATER STORAGE

FURNITURE SYSTEM

TRIPLE GLAZED WINDOWS

HIGHLY INSULATED ENVELOPE
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Project Stakeholders
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Principles of Passive House Design and Construction

0 QO

AIR TIGHT & CAPTURE THE HEAT RECOVERY
WELL INSULATED SUN’S HEAT

ENERGY DEMAND PH REQUIREMENTS 85% -
Space Heating 4.75 kBTU / ft2 annual H eat &
Space Cooling 4.75 kBTU / ft2 annual

=
Primary (Source) 38.0 kBTU / ft2 annual Coo I I n g
Energy -
Airtight Construction 0.6 ACH @ 50 pa SaVI n gs
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Architectural and Energy Modeling Integration

Architecturally-Driven Variables

Wall/Roof/Slab areas

Treated floor area (TFA)

Wall thickness
Building materials
Glazing areas
Glazing types
Glazing orientation
And others...
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Passive House Planning Package

Envelope Area Input

Selection of the

. Cormresponding Nr. R-Value
Building Element |Group A iliG . o7, b Area Building Element Ithr.i*_"FNBETU]
R SSIgne: P 2
Description N tity [ft] [ft] If’1 Assembly

Treated Floor Area 1 [Treated Floor Area 0
Wall 1 8 |Exterior Wall - Ambient 1 |x(] 30 |x| 10 | 315.5 | Sample Wall -| 1 0.0
Wall 2 8  |Exterior Wall - Ambient 1 |x(] 30 |x| 10 | 285.0 | Sample Wal »| 1 0.0
Wall 3 8  |Exterior Wall - Ambient 1 x| 24 |x| 12 | 288.0 | Sample wall »| 1 50.0
Wall 4 8  |Exterior Wall - Ambient 1 x| 24 |x| 12 | 248.0 | Sample wall »| 1 50.0
Wall § 8  |Exterior Wall - Ambient 1 |=x(]| 30 |x| 2 120.0 | Sample Wall | 1 50.0
Wall & 2 |Exterior Wall - Ambient 1 |=x{] 30 |x| 2 120.0 | Sample Wall | 1 50.0
Wall 7 8 Exterior Wall - Ambient 1 [=({| 15 |=x| 15 225.0 | Sample Wall - | 1 50.0
Wall 8 2  |Exterior Wall - Ambient 1 |x(] 15 |x| 15 | 225.0 | Sample Wall | 1 50.0
Basement Wall 1 3 |Exterior Wall - Ground 1 |=(]| 30 |x| & 120.0 | Sample wall [+] 1 50.0
Basement Wall 2 3  |Exterior Wall - Ground 1 |x(| 15 |x| 4 G0.0 | Sample Wall ~| 1 50.0
Basement Wall 3 9 = Il - Ground 1 (] 15 | x 5 Sample Wall -
B Wall 4 1l 30 5 Sample Wall -
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Architectural and Energy Modeling Integration

Schematic Wireframe Model

Graphical Programming
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Data Export to Energy Model
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Envelope Area Input = . %
Qua Subtractio H—,\r'_alue E m
Building _Ele_ment Group| " <l a . b _ | n¥indow 1= Area | [(hr. i "FIBTU]
Description Nr. tity [ft] Iftl Areas [ft”
If’]

Treated Floor Area 1
Wa1l 1 I - oo
wa11 2 x( - oo
wall 3 I - oo
Wall a It )
Basement W: x( )-
Basement W: x( )-

1 ®x[ )-

2 ® [ Y-
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Architectural and Energy Modeling Integration

One way we used the tool...

* Needed to decrease house length

— Easier transportation

— Square footage requirements
— Allowed for modular construction

 Modified schematic design )

— (Quick change in 3D model)
* Automatic analysis update

— Saved us time

— Small thermal impact
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Building Information Modeling (BIM) for Residential Construction

Autodesk Revit Architecture 2011 - Student Version - [SD_arch_Christopher Steffens - 3D View: 3D - Mechanical Room Export]

Insert  Annotate  Structure  Massing & Site Collaborate  View  Manage  Add-Ins  Modify o -

- 2]
&) = @ O ik 5 e S X X & &
GReN. | UE EHEBEBE AR oY BE 7 Wa X .
Modify| Wall Door Window Component  Column f Ceiling Floor Curtain Curtain Mullion | Model Model Model | Railing Ramp Stairs By Shaft I Vertical Dormer | Level Grid Room  Area Le Ta Set  Show
x * 5 = T System Grid Text Line Group” Face i i ¥ an
i Select Build | Model | Circulation Opening | Datum Room & Area ~ | Work Plane
BHB-Ne 20N G FE BiGee
Properties 8
s — | | [Emi 3D View: 3D - Mechanical Room Expert - SD_arch Christopher Steffens Schedule: SHEET LIST - ALL - SD_arch_Christopher Steffens.
! R L S —— SHEETLET AL
SHEET # SHEET NAME SHEET ORDERING
3 g : E-531 PHOTOVOLTAICDETALS |
30 View: 3D - Meck + % Edit Type " 4 = E631 : PHOTOVOLTAIC SYSTEM DIAGRAM 5 |
Censtruction A - | ¥ o T-602 nnamed |
House il |
A | | G-002 DESIGN INTENT AND TARGET MARKET 1000 - GENERAL
Graphics &1 I G003 DESIGN INTENT AND COMMUNITY OUTREACH 1000 - GENERAL |=
View Scale 14" =1-0" | I Q G-004 BUILDING CODE ANALYSIS 1000 - GENERAL |
Scale Value 1::43 I |8 @ (1] SGLAR ENVELGPE COMPLIANCE 1000 - GENERAL |
Detail Level Fine i T &iE ARSI AREA CALCULATIONS 1000 - GENERAL |
Visibility/Grap... i | e Gt PUBLIC EXHIBIT PLAN 1000 - GENERAL |
Viual Style Hidden Line } A Gz EGRESS PLAN 1000 - GENERAL |
Emee = | ] | K . (5] ADATOUR ROUTE COMPLIANCE FLAN 7000 - GEWERAL |
- s ‘ L R i : = [ == A p 623 COMPETITION INSTRUNENTATION LOCATIONS 1000 - GENERAL |
R el | ; il G901 EXTERIOR SHADING DIAGRAMS 1000 - GENERAL
Analysis Displ... | None d #l -~ 505 BENERAL PROJECT RENDERINGS 7366 - GENERAL
Visible In Opti... : all
Sun Path e H-001 HAZARDOUS MATERIALS NOTES AND SYMBOLS 1100 - HAZARDOUS MATERIALS
Identity Data 5 b : = Ho101 LIQUID LOCATION AND SPILL CONTAINMENT PLAN
e yre1o BB o D § < = T HEd Sl CONTANIENT DETAILS ™
HED SCHEDLLE OF LiQlib CONTARNERT DEVICES 1100 - HAZARDOUS MATERIALS
[l Sheet: A-111 - FIRST FLOOR PLAN - SD_arch_Christapher Steﬁ‘én' == e SRy TR T ——
¥ T T -
Amanda Waal | ‘ = | B-001 EOTECHNICAL DRAWINGS 1 1300 - GEOTECHNICAL
2-1:0 : '
J i |
3D View: Exteriot ' : C-101 SITE LOCATION 1400 - CVIL
2 30 Vi ondl i I I Coi02 GROUND CONTACT PLAN 1400 - CVIL
S0t | | S e O s
i Chins SAeffens i i EE 6T CONDION ADIUSTIENT DETAT & 50 AL
A =100 i I
ST : : c502 SITE UTILTY DETAILS 1400 - CVIL
~3DView: 3D - Ch ! ! C-501 SCHEDULES 1400 - CVIL
3D View:3D - N i i
Jason Hudspeth ¢ : L001 LANDSCAPE NOTES AND 5YMBOLS. 1500 - LANDSCAPE
5.-1/8"=1-0" ! ! L101 LANDSCAPE AND PLANTING SITE PLAN 1500 - LANDSCAPE
30 View: 3D - Jar i i [ LANDSCAPE IRRIGATION AND GREVWATER PLAN 500 - LANDSCAPE
NS . | 301 LANDSCAPE ELEVATIONS. 500 - LANDSCAPE
L o | ! L202 LANDSCAPE ELEVATIONS 1500 - LANDSCAPE
‘* i i L4t LARGE SCALE PLANTING PLAN 1500 - LANDSCAPE
- Siena Shaw : : () BLANTING DETAILS 7500 LANDSCAPE
[ Solarstation | 1 ! L-602 PLANTING SCHEDULES 1500 - LANDSCAPE
Steve Scribner ) A S i L901 LANDSCAPE RENDERNGS. 1500 - LANDSCAPE
=-1/8"=1-0" o -
3D View: 3D - S5t ~ > g 4 — \ # S S T— = — i
< . L3 .

select, TAB for alternates, CTRL adds, SHIFT unselects.

(ot Editable) Architectur + Main Model ®

Exclude Options [ ] Editable Only
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Building Information Modeling (BIM) for Residential Construction

BALLOON-FRAMED

STUD AND TRUSS I;?E‘IFEII;E(IJJP"II'\IISII-\IL
WALL OPTION
& EMPOWERHOUSE

Development of a library of
construction details and design
tools specific to homebuilder
methods and market

Component parameters such as
cost, labor, and thermal resistance
are embedded in the modeling
environment; updated as needed

Single information source for
generation of design options, cost
estimation, energy modeling data,
guantity takeoffs and
construction documentation
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Building Information Modeling (BIM) for Residential Construction

Information Available:

* Quantity take-offs and
schedules; areas, components,
assemblies

* Costing, BOM, fabrication
drawings

e R-values through whole wall
section; U-values, areas and
orientation of glazing

e 2D heat transfer analysis model

e Structural analysis model
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Building Information Modeling (BIM) for Residential Construction
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Parameters managed:

Required R-value of entire wall
system for thermal comfort

Depth of panel section; required
truss joist dimension for optimal
thickness of insulation

Profile of truss joist for localized
structural loads, weight and
material savings, services access
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Our Team’s Integrated Design Observations

Building energy and information
modeling tools can be part of
workflows to facilitate integrated
design; are not digital design
solutions in themselves.

Integrated design requires early
collaboration, fast but rigorous
iteration, and constant
communication.

Emerging tools and practical
modes will likely increase
accessibility to energy and
information modeling for
residential designers, builders,
and contractors.
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