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@ Gym & Fitness Center

@ Arts & Entertainment Complex

@ Employment and Office Centers

@ Supermarket & Convenience Store
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Monthly Average Precipitation

Area Plan - Solar Orientation & Prevailing Winds

nthly Average Temperature
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Constructability

Costing Design Review

Faculty
Support

External

BIM Model Oversight Consultants

Envelope Design

Arch.
Student
Team

Bldg. Sci.
Student
Team

Architectural Design MEP Design

Construction Detailing )
Energy Modeling

THE HARVEST HOME
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CONTEXT THE TEAM

DESIGN GOALS

Design a cost-effective response allowing the average Denver family to purchase, operate

PROPOSAL

and maintain a sustainable home.

Incorporate flexible interior

ENVELOPE

Meet or exceed the requirements and standards outlined for certification by the Passtve
House Institute United States (PHIUSH).

Create a net-zero ready home

Employ traditional construction methods coupled with readily available on-the-market
materials, finishes, equipment and appliances..
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Design the building envelope to be air-tight and thermal bridge free throughout.

= K HEHA
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CONCEPTUAL MASSING

a Multi-Purpose Space South Oriented
= Operable Glazing

Outdoor Living

ENVELOPE

Interconnected Floor Space

Interior Program Massing Central Stair
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I THE FLEXIBLE WORKSPACE

Work Surface Extension

Peninsula Counter

Centralized Island
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EXT

ENVELOPE ASSEMBLIES
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INT

== == == = |\oisture Barrier

Vertical Wall Assembly (R-44

Fibre Cement “Ecoclad” Panel

1” Air Cavity

Tyvek Weather Barrier

2 Layers - 3" Roxul Rigid Insulation (R-25.8)
112" Zip System Air Barrier / Vapor Retarder
2 x 6” Structural Stud Wall (16” O/C)

5-1/2" Blown Cellulose Insulation (R-21)
1/2” Gypsum Wall Board

Zero VOC Paint Finish

----- Air Barrier / Vapor Retarder

5"- 81/2"
) L

91/2"

EXT

INT

Roof Assembly (R-56

Standing Seam Metal Roof

1" Air Cavity

2 Layers - 15lb. Roofing Felt

5/8” Plywood Sheathing

EPS Rigid Insulation (R-20)

1/2” Plywood Sheathing

2 x 10" Wood Joists (16“ O/C)

9-1/2" Blown Cellulose Insulation (R-33.25)
112" Zip System Air Barrier / Vapor Retarder
1" Wood Furring

5/8” Gypsum Wall Board Type X

Zero VOC Paint Finish
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HYGROTHERMAL ANALYSIS

Zip System Sheathing 0.1916 m
90 13.85

Temperature

Relative Humidity

a0 12.31

s
=
s
3

ENVELOPE

Water Content [kg/m?]

2
Water Content [M..%]
Temperature [*C]

9.23

LT 'w”ﬂ

01/0172015 01/01/2016 01/01/2017 0170172018 : 01/01/2015 01/01/2016 01/01/2017 0170172018

Relative Humidity [%]

Exterior Sheathing Moisture Content Exterior Sheathing Temperature & Relative Humidity
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Compact Refrigerator - = = - = === ===~ - --- -~

Master On/Off Switch - = = = - == - - - - - - ==

- B@E0

Electrical Plan - Level One

=1

LED Pot Lighting - - -+ -----=----------
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Electrical Plan - Level Three
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THE TEAM

CONTEXT

KITCHEN APPLIANCES

DESIGN GOALS

Moffat Compact Refrigerator
389 kWh/yr

PROPOSAL

ENVELOPE

Zephyr Savona Rangehood

Blomberg Concealed Dishwasher
210 kWh/yr

Miele Cooktop
235 kWh/yr

Whirlpool Oven (Built-in)
197 kWhiyr
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Annual Primary Energy Consumption I BTG
Passive House Recommended [[EJUNOR 4705 EERY/ ¢

FINANCIAL

SUMMARY
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MEP

DAYLIGHTING & SHADING STRATEGY

Winter Sun

Summer Sun

MM

Solar Optimized Shading Canopies
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CONTEXT THE TEAM

DESIGN GOALS

PHOTOVOLTAIC INTEGRATION e N,

PROPOSAL

Total Energy Consumption 3,800 kWhlyr

+ = = = Photovoltaic Panels - 8 @ 77" x 40

ENVELOPE

Total Energy Generation 3,010 kWhlyr

Total PV Capacity

------- Backup Generator

Gross Cost $7,622
(Incl. Install & Tax Credit)

Pay Back Period 10 yrs

Net Cash Flow - 25 yrs $15,500
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|
E
=
w
=
|
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FINANCIAL
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THE TEAM

CONTEXT

CONSTRUCTION COST ESTIMATE

DESIGN GOALS

Permits & Fees-2% - - - - - - - - - - - - - - | or—————— - Site Work - 2%

PROPOSAL

o A NV - - - - Foundations - 10%
Doors & Windows -19% - - - - - - - -

ENVELOPE

————— Wall Constructions & Finishes - 14%

Interior Finishes - 23% - - -
—————— Roof -6%

\\' p-— - - Ventilation - 3%
X N Heating & Cooling - 3%

/ \

Appliances -4% ----------- ‘- DHW & Utilities - 14%
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FINANCIAL

Total Construction Cost EXEXEID] Cost / ft? m High Performance Premium
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CONTEXT THE TEAM

DESIGN GOALS

AFFORDABILITY ANALYSIS - PITIU METHOD

= $1,467.94 | $17,615.28 Iyr
o -
o
o
$2,250 /yr
o Taxes (Property) -
S
= $1,875 Jyr
Insurance .
$632 /yr
Utilities I
$375 Iyr
Debt Repayment I

Total $24,597 Iyr
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FINANCIAL
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CONTEXT THE TEAM

DESIGN GOALS

AFFORDABILITY ANALYSIS - ANNUAL HOUSING EXPENSES

PROPOSAL

Median Family Income (MFI) $75,000
City of Denver

Typical Housing Expenses (33%) $25,000 /yr
Harvest Home $24,597 Iyr i

Critical Components Replaced $403 Net Annual Cash Flow
Twice in 30 years

ENVELOPE
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RATING SYSTEMS

PH

Passive House Institute US

REM /Rate

Home Energy Rating Tool

HARVEST HOME |
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DESIGN GOALS CONTEXT THE TEAM

PROPOSAL

THE PASSIVE HOUSE STANDARD

Heat Demand Cooling Demand Primary Energy Demand
kBTU/ft* - yr kBTU/ft - yr kBTU/ft - yr

T

ENVELOPE

Harvest Home

Passive House Standard
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ENVELOPE
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HERS RATING - REM/RATE SOFTWARE

HERS® Index

- More Energy

150

140
Existing 130
Homes
120
1 L 110
Standard
New Home 100
90
BO
70
This Home
40

Zero Energy
Home

g~  LessEnergy

Harvest Home - Initial Construction

HERS® Index

- More Energy

150

140
Existing 130
Homes
1 120
1 L 110
Standard
New Home 100
a0
BO
70
................ e N | 1
50
- 40
% This Home
20 20
10
Zero Energy
Home 0

g~  LessEnergy

Harvest Home - On-site Photovoltaic Panels

DOE Competition Target (58)
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THE TEAM

CONTEXT

LEED FOR HOMES

DESIGN GOALS

Innovation & Design Process . . . . . . 6

% Location & Linkages BEEERERRERE 7

&

- Sustainable Sites EEEEEEEEEEEEEEEEN 17

% Water Efficiency 1Ll 1 111111t

L

>

=

L
Energy & Atmosphere EEEEEEEEEEEEEEEEEEEEEEEEEEEN 23
Materials & Resources 1T 11T 111111 KO

Indoor Environmental Quality 1111111 K
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AVERAGE COLORADO RESIDENCE THE HARVEST HOME

HERS Rating 100 KU

Passive House U.S. - Certified »
-2

LEED Certification I Fiatinum - 91 pts

Annual Energy Consumption 102,000 kBTU/yr B 23.600 kBTUNYY

Annual Heating + Cooling Cost $1,551 /yr B s632/yr

Gross Area 2,082 sf P 1,175 sf

Construction Cost / ft’ $120 - $300 /sf L s146isf
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