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Users & Location



 Users

Zoe

Studies drawing

St. Louis, MO

RISD

Hollie

Studies painting

Providence, RI

RISD



 Location

Port de Plaisance de Paris Arsenal



 Location

ENSCI
NSFA

48.8566° N, 2.3522° E



Marina Amenities

  Electricity         Laundry    Sewage      Water   Wi-Fi   



Targets, Limitations,
& Specifications



 Targets & Limitations

Size

Energy

River 
Suitability

Cost

Carbon 
Footprint

Materials

<400 sq ft

Off Grid, 12+ Points on 
the LEED system  

<$150,000 in construction 
costs

Buoyant, stable in currents and 
flooding, water resistant

Reduce environmental impacts  
Materials sourced from 
France



 Targets & Limitations

Size

Energy Cost

Carbon 
Footprint

Materials

<400 sq ft & fits in 
14.4’ x 49.2’ mooring

Off Grid  12+ Points on 
the LEED system, Grid 
Tied, avg. renewability: 
100% May-Sept., 
50% Oct.- April

<$150,000 in construction, 
affordable for students, owner 
turns a profit after 10 years

Buoyant, stable in currents and 
flooding, water resistant, freezing 
resistant, easily towable

Materials sourced from 
France primarily from 
Europe

Reduce environmental impacts 
Reduction of CO2 emissions 
compared to typical 2 person 
apartment

River 
Suitability



Specifications
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

Insulation 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 ft2 of studio space

Outdoor Space At least 100 ft2 of outdoor well-lit studio space

Durability Should last a full year between routine maintenance, structure lasts 50 years



Studio Requirements

“Lighting is really 
important. You don’t  

want to leave finished 
paintings in the sun, but 
it’s always nicer to work 

near windows.”  

“I’ve always had a     
large blank wall to     

hang my pieces on. I want 
to see how they look from 

a distance.” 

“Artists like modular                                    
pieces, especially if you’re 
sharing space. You want 
to make it your own and 

move things around.”



Studio Requirements

    Tables           Easels         Tools       Tool Storage

    Lighting       Sink & Drying Rack      Paper & Canvas Rolls       Bandsaw



Final Design



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


 Final Design



Final Design: Virtual Tours 

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

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

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


 Final Design



 Final Design

172 ft2 living space

117 ft2 studio

Tightly sealed building 
envelope

French style windows

Solar panels 

Air source heat pump

120 ft2 Outdoor Space

Lofted sleeping space

Native plant species in window 
boxes and on patio

Water collection system



Materials



Materials

Base Walls Roof

● Aluminium Base
● Cellulose
● Breather Membrane
● Marine Plywood
● Total R value: 46.9

● Cedar Weatherboard
● Air gap
● Battens
● Breather Membrane
● Cellulose
● Timber I-Beams
● CLT
● Total R value: 31.3

● Zinc Roofing
● Roofing Felt
● Cellulose
● Total R value: 27.4



Materials
Windows

● Double Pane with 
suspended film and 
low-E

● Total R value: 4.05

Doors

● Solid polyurethane 
insulated metal door

● Total R value: 5

Plants

Allium

Lilium candidum

Nasturtium



Heating, Energy, & 
Water Analysis



Temperature & Humidity



 Heating Analysis

● 8.9 million BTUs/year             
● 2,600 kWh/year

○ 42% through windows
○ 24% through walls
○ 13% through roof
○ 10% through doors
○ 6% through floors
○ 5% through infiltration

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

● 3,604 Heating Degree Days
● 3,407 Water Degree Days 
● 0.1 volume air replaced/hr



Kitchen appliances  • Heat Exchanger & Ventilation • Water heater 
 LED lighting • Personal Electronics

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

Heat Pump (October - May)• Air Conditioner (July- August)

 Energy Analysis

Sources

Uses

I’M SOLAR Solar Panels
5.3’ x 3.25’, 300 W
18.45% efficiency 

75% of France’s grid energy 
is from nuclear sources



Month 
Energy 
Demand 

(kWh/day)

Energy Demand + 
System Inefficiencies 

(kWh/day)

Average Sun Hours 
(kWh/m2 day)

Array Size 
(sqft)

Array Size 
(number of 

panels)

Percent 
Renewable Goal

January 5.32 7.98 0.89 510 29 50%

February 5.32 7.98 1.62 280 16 50%

March 5.28 7.92 2.62 172 10 50%

April 5.28 7.92 3.95 114 7 50%

May 5.28 7.92 4.90 92 6 100%

June 5.01 7.52 4.83 88 6 100%

July 5.01 15.62 5.35 166 10 100%

August 5.01 15.62 4.61 193 11 100%

September 5.01 7.52 3.33 128 7 100%

October 5.32 7.97 2.00 227 13 50%

November 5.32 7.97 1.12 405 23 50%

December 5.32 7.97 0.72 630 36 50%



 Energy Analysis

14 solar panels

Percent Renewable

October - April: 77.0%
May - September:  100%

Yearly: 86.6%





 Water Analysis

● Annual Water 
Needs: 
25,888.86 gal/yr

● Adjusted Water 
Needs: 
15,288 gal/yr

● Annual Rainfall: 
24 to 25 in

● Monthly Rainfall: 
varies between 1.5 
to 2.2 inches

● Cistern Size: 
36 cubic ft

● Cost of rainwater 
harvesting 
system: 
$3000 - $4000



River Compatibility



 Buoyancy

Weight of 
House

Buoyancy 
Force

For the house to float,

Weight of House = Buoyancy Force



 Buoyancy

Weight of House

Buoyancy Force



 Stability



Economic Analysis



Construction 
Costs: 

$130,260

 Economic Analysis

Yearly Fees 
& Upkeep: 

     $9,444

Yearly Solar 
Earnings: 

    

$582.84

Monthly
Rent: 

$2,300

Profit After 
20 Years:

  
~$185,000

Payback 
Time:

  

 ~ 9.5 Years



 Cost of Living

Parisian Apartment

2 bedroom, District 4

Rent: $2,945/mo

Utilities: $210/mo

Our Floating House

2 person loft, 308 ft2 

Rent: $2,300/mo

Utilities: $11.40/mo



Environmental Analysis



Environmental Impacts & Benefits

 
● Average Parisian: 

1786 m3/capita/yr
● Average Global Citizen: 

1002 m3/capita/yr
● Our Users: 

527.4 m3/capita/yr

● CLT: 0.420
● Wood: 0.310
● Steel: 1.46
● Aluminium: 9.16
● Polycarbonate: 1.34
● Glass: 0.91
● Total GHG Emissions: 0.398 tons 

● Average Parisian: 
6938 kWh/capita/yr

● Average Global Citizen: 
3125 kWh/capita/yr

● Our Users: 
800.73 kWh/capita/yr

● Average Parisian Flat:
    Source EUI: 114.9 kBtu/ft2/yr
    Site EUI: 73.9 kBtu/ft2/yr

● Our Users:
    Source EUI: 26.4 kBtu/ft2/yr
    Site EUI: 17.7 kBtu/ft2/yr

 Electricity Water usage

 Energy Use IntensityMaterials



Target/Specification Goal Our Design

Size Inner: < 400 ft2
Outer: <14.4’ x 49.2’ mooring

Inner: 308 ft2
Outer: 14’ x 44’ 

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

30 points on LEED system
100% renewable May - Sept.
77% renewable Oct - Apr.

Materials Sourced primarily from Europe Sourced primarily from Europe

River Compatibility Buoyant
Stable
Water proof & freeze resistant

Buoyant
Stable
Water proof & freeze resistant

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

$129,515 in construction (including labor)
$2300 / mo
Profitable after 9.5 years

Carbon Footprint Reduction of CO2 reduced compared to 
equivalent house

78.7% reduction of CO2

How Our Design Stacks Up



Thank You!

Questions?
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