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Targets & Limitations

River .
Size <400 sq ft Suitability Buoygn’r, stable in ‘currents and
ﬂoodmg, water resistant
Energy Off Grid, 12+ Points on Cost <$150,000 in construction
the LEED system costs
Materials | Materials sourced from Carbon d . l;
France Footprint Reduce environmenta impacts



Targets & Limitations

N <400 sq A River Buoyant, stable in currents and
1ze Suitability ﬂooding, water resistant,
SHcrid 12+ Points on
the LEED system, <$150,000 in construction,
Energy Cost

Materials sourced from Carbon -pceel-&eeeﬁﬁ%eﬂ-ﬁreﬁe-l—mq-p&e#s

Material
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Specificoﬁrions

Type Description
Fit with Architecture Does the structure blend with the city and surrounding boats
Aesthetics Is the home visually pleasing
Innovation Does the structure inspire creativity

Compatible w/ Energy Tech. Tilted roof for solar panels & water collection

[nsulation Could materials be chosen for this design that provide good insulation
Occupant Privacy Both between individuals and from outside

Natural Lighting Minimal electricity usage for lighting throughout the day

Quality Studio Space At least 100 ft? of studio space

Outdoor Space At least 100 ft? of outdoor well-lit studio space

Durqbﬂi’ry Should last a full year between routine maintenance, structure lasts 50 years




Studio Requirements

“Lighfing is reaﬂy
important. You don't ['ve QlWQYS had a

1arge blank wall to

want to leave finished

paintings in the sun, but hqng my pieces on. [ want

to see how they look from

it's always nicer to work

near windows.’ a distance.

"Artists like modular
pleces, especiaﬂy if you're
sharing space. You want
to make it your own and

move Jrhings around.”



Studio Requiremenfs
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http://www.youtube.com/watch?v=ViCHc1zzyeM&t=78

Final Design

2 8'6" + 3 3 B 10'0"
Entrance & Hallway ———
34 ft2
f— g ————
= | x
o Porch & Balcony
| 1381 120 ft2
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Final Design: Virtual Tours

Exterior:
https: / /www.useloom.com /share/b3c0d9b14ff64a3684cd968d65ccb31f

Interior:
https:/ /www.useloom.com /share/5ec732116c7a4c31817c5b8067¢c1b109



https://www.useloom.com/share/b3c0d9b14ff64a3684cd968d65ccb31f
https://www.useloom.com/share/5ec732116c7a4c31817c5b8067c1b109

Final Design




Final Design
O

% 172 ft? 1iving space

A

117 f+? studio

|
O g Tightly sealed building

envelope

-O- French style windows

SOlO.l’ pO.IlQlS

SISV DI 2%

Air source heat pump

120 ft?* Outdoor Space

LO]FJEQ& sleeping space

Native plant species in window

boxes and on patio

W ater collection system






Materials

Aluminium Base

Cellulose
Breather Membrane

Marine Plywood
Total R value: 469

circa 94mm crosslam timber panel
Timber I-beams

330mm renewable insulation of
A = 0.40 w/mK between | beams

Fixing battens

Breather membrane

Timber cladding

Cedar Weatherboard
Air gap

Battens

Breather Membrane
Cellulose

Timber [-Beams

CLT

Total R value: 31.3

/A/////

4 "I" vy

® Zinc Roofing

® Roofing Felt

L] Cellulose

o Total R value: 274



Materials

Doors

Solid polyurethane
insulated metal door

Total R value: 5

Plants

Lilium candidum

Allium

Windows

/ Existing cleaned glass

\ / Low emissivity film

10% air
‘ New spacers
R and seals

Double Pane with
suspended film and
low-E

Total R value: 405
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Tempera’rure & Humidi’ry
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Heoﬁring Analysis

ol e 389 million BTUs/year
e 2,600 kWh/year

0 492% through windows
24% through walls
13% through roof
10% through doors
6% ’[hrough floors
5% through infiltration

65 -

60

s Fahrenheit

55

Degree:

50

O O O O O

45

40 b 1 1 1 1 J
Q 50 100 150 200 250 300 350

o 3,604 Heating Degree Days
o 3,407 Water Degree Days

e Ol volume air replaced/hr

32% Lower than Estimated Hea’cing Energy for
304 sq-ft house in France (3834 kWh/year)



Energy Analysis

RGP

= A
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SOUICQS . .‘

M SOLAR Solar Panels 75% of France's grid energy
5.3 x 325, 300 W is from nuclear sources
18.45% efficiency

Kitchen appliances + Heat Exchanger & Ventilation «+ Water heater
LED 1ighfing « Personal Electronics

Uses
Dehumidifier (studio space year round, rest of house October - Februqry)

Heat Pump (October - qu) + Air Conditioner (]uly— August)



Month | Dol Seme ity | Average Sun Hous | Auay Size | (oY S ol
S EWh/dar) (kWh/m? day) (sqft) el Torerelbe Gl

January 5.32 7.98 0.89 510 99 50%
February 5.32 798 162 280 16 50%
March 5.28 7.92 2.62 172 10 50%
April 508 7992 3.95 114 7 50%
May 5.8 7992 490 92 6 100%
June 5.01 7.59 483 88 6 100%
July 5.01 15.62 5.35 166 10 100%
August 5.01 15.62 461 193 1l 100%
September 5.01 7.52 3.33 128 7 100%
October 5.39 7.97 2.00 297 13 50%
November 5.32 7.97 112 405 23 50%
December 5.32 7.97 072 630 36 50%




Energy Analysis

14 solar panels

Percent Renewable

October - Aprﬂ: 77 0%
May - September: 100%

Yearly: 86.6%
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LEED v4 for BD+C: New Construction and Major Renovation
Project Checklist

Project Name: Float Project Name: Floating House on the Seine
Date: May 22, 2018

Y N
I:EI:]Credit Integrative Process 1
7 0 |Location and Transportation 16 1 Fo F o [Materials and Resources 13
Credit LEED for Neighborhood Development Location 16 Y Prereq ge and Collection of Recyclabl Required
Credit Sensitive Land Protection 1 Y | Prereq Construction and Demolition Waste Management Planning Required
Credit High Priority Site 2 Credit Building Life-Cycle Impact Reduction 5
et Surrounding Density and Diverse Uses 5 et g::(l;lialrr\gﬁz:‘t;duct Disclosure and Optimization - Environmental Product 2
5 Credit Access to Quality Transit 5 1 Credit Building Product Disclosure and Optimization - Sourcing of Raw Materials 2
1 Credit Bicycle Facilities 1 Credit Building Product Disclosure and Optimization - Material Ingredients 2
1 Credit Reduced Parking Footprint 1 Credit Construction and Demolition Waste Management 2
Credit Green Vehicles 1
5 Fo 0 |Indoor Environmental Quality 16
3 ro | Sustainable Sites 10 L Prereg Minimum Indoor Air Quality Performance Required
Y Prereq Construction Activity Pollution Prevention Required Y Prereq Environmental Tobacco Smoke Control Required
Credit Site Assessment 1 Credit Enhanced Indoor Air Quality Strategies 2
Credit Site Development - Protect or Restore Habitat 2 Credit Low-Emitting Materials 3
Credit Open Space 1 Credit Construction Indoor Air Quality Management Plan 1
3 Credit Rainwater Management 3 Credit Indoor Air Quality Assessment 2
Credit Heat Island Reduction 2 1 Credit Thermal Comfort 1
Credit Light Pollution Reduction 1 1 Credit Interior Lighting 2
2 Credit Daylight 3
9 Fo Fo |Water Efficiency 1 1 credt  Quality Views 1
Y Prereq Outdoor Water Use Reduction Required Credit Acoustic Performance 1
Y | Prereq Indoor Water Use Reduction Required
Y | Prereq Building-Level Water Metering Required 0 FO FO Innovation 6
2 Credit Outdoor Water Use Reduction 2 Credit Innovation 5
6 Credit Indoor Water Use Reduction 6 Credit LEED Accredited Professional 1
Credit Cooling Tower Water Use 2
1 cresit  Water Metering 1 0 0 0 Regional Priority 4
Credit Regional Priority: Specific Credit 1
5 Fo Fo | Energy and Atmosphere 33 Credit Regional Priority: Specific Credit 1
Y Prereq Fundamental Commissioning and Verification Required Credit Regional Priority: Specific Credit 1
Y | Prereq Minimum Energy Performance Required Credit Regional Priority: Specific Credit 1
Y | Prereq Building-Level Energy Metering Required
v | Prereq Fundamental Refrigerant Management Required F30 Fo Fo oYK
Credit Enhanced Commissioning 6 Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60 to 79 points, Platinum: 80 to 110
Credit Optimize Energy Performance 18
1 Credit Advanced Energy Metering 1
Credit Demand Response 2
3 Credit Renewable Energy Production 3
Credit Enhanced Refrigerant Management 1
1 Credit Green Power and Carbon Offsets 2




W ater Anqusis
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® Annual Rainfall:
24 to 25 in

o Monﬂ'ﬂy Rainfall:
varies between 1.5

to 2.9 inches

e (istern Size:

36 cubic ft

)

Hoom—

Annual Water
Needs:
25,888.86 gal/yr

Adjusted W ater
Needs:
15,288 gal/yr

(§Jzs

Cost of rainwater
harvesfing

system:

$3000 - $4000






BU.OYO.HCY
For the house to float,

Weight of House = Buoyancy Force

Weight of

Feature/Appliance Weight (lbs/device) Total Weight (Ib) | Room Weight by Room (Ib) Mass by Room(kg)
H O u Se Platform 1414.913374
Walls 6545.517307 | Walls+Roof 7189.797307 3261.426913
Roof 644.28
Louvre 59.25f Louvre 59.25 26.87691131
Windows 714.8897664
Solar Panels (14x) 42 588 Solar Panels 588 266.7278287
Refrigerator 214 214
Convection Oven 119 119
ICounters/Cabinets 44 88 J Kitchen 421 190.9734964
Toilet 67 67
Sink 44 44
Shower 33 33 J Bathroom 144 65.32110092
Beds 114.64 229.28
S — /_\ Loft 307.174 307.174
EM 6.65 13.3) Bedroom 549.754 249.3787258
Studio Cabinets 44 44
Table 53 53
Easels 2.7 5.4
Canvas Roll 8 8
w 6.2 6.2 || Studio 116.6 52.89194699
Heat Exchanger 42 42
Water Collection Containers 3004 3004 | Water Tanks 3004 1362.670744
Water Heater 5.3 5.3
Air Source Heat Pump 90 90
B u Oya n Cy Dehumidifier 46 46] HVAC 183.3 83.14831804
Occupants 150 300
FO rce TOTAL 14685.50445) TOTAL 14685.50445 6661.620264
TOTAL + 20% Safety Margin 17622.60534420% Margin 17622.60534 78420.59375




BU.OYO.IICY

Weight of House

Buoyancy Force = pyj0 * g * Vaisplaced H20

78420.59 k9™

Vdisplaced H20 = =7.99m3
(1000 1’;—%) - (9.8133)

Buoyancy Force

Depth of Platform Submerged

Vdisplaced H20 - 7.99 m?
Abarge 57.26 mz

= 0.014 m = 0.458 ft = 5.50 in



Stability

Center of Buoyancy = Center of Gravity

xCB - 22.00 ft ~ xCG - 22.08 ft
yCB == 7.00 ft =~ yCG == 7.01 ft

@ Center of Gravity
& Center of Buoyancy

ZCG - 4.88 ft
~ relatively low center of gravity

engineeringtoolbox.com
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Economic Anqusis

Construction qurly Fees Yearly Solar Mon’fhly

Costs: & Upkeep: Earnings: Rent:
O L N
1Z) SO e 0

$130,260 $9,444 $582.84 $2,300

PO.Y]OO.C];{

Time:

®

Al

~ 9.5 Years

Profit After
20 Years:

&

~$185,000



Cost of Living

Parisian Apo.r’cmen’c

9 bedroom, District 4
Rent: $2,945/mo

Utilities: $210/mo

Our Floa’cing House

2 person loft, 308 ft*
Rent: $2,300/mo

Utilities: $11.40/mo



Environmental Analysis




Environmental Impacts & Benefits

Materials

0000000,

Electricity

CLT: 0.420

Wood: 0.310

S’feel: 146

Aluminium: 9.16

Polycarbonate: 134

Glass: 0.91

Total GHG Emissions: 0.398 tons

Average Parisian:

6938 kWh/capita/yr
Average Global Citizen:
3125 kWh/capthQ/yr
Our Users:

80073 kWh/capita/yr

Energy Use Intensity

e Average Parisian Flat:

Source EUI 1149 kBJru/fsz/yr
Site EUL 739 kBqu/f’[Q/yr
o QOur Users:

Source EUIL 26.4 kBtu/ﬂQ/yr
Site EUL 17.7 kBqu/f’fQ/yr

Water usage

® Average Parisian:

1786 m3/cqpifq/yr
GE::] e Average Global Citizen:
0 1002 mS/cqpitq/yr
L] Our Users:
59274 m3/capi’fq/yr



How Our Design Stacks Up

Target/Specification

Size

Energy

Materials

River Compatibility

Cost

Carbon Footprint

Goal

Inner: < 400 ft?
Outer: <14.4’ x 49.2’ mooring

12 points on LEED system
100% renewable May - Sept.
50% renewable Oct. - April

Sourced primarily from Europe

Buoyant
Stable
Water proof & freeze resistant

< $150,000 in construction
Affordable for students
Profitable after 20 years

Reduction of CO2 reduced compared to
equivalent house

Our Design

Inner: ft2
Outer:

on LEED system
renewable May - Sept.
renewable Oct - Apr.

Sourced primarily from

in construction (including labor)
Profitable after years

reduction of CO2
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