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materials \ functions
                       structure  insulation  finish  mass 
MgO board          xxx             x            x       xx
cellulose                              xxx                     x
silicate paint         x                            xxx
earthen plaster     x               x                     xxx
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materials key
green      MgO board
pink        insulation
orange    earth
red          hydronic tubes
tan          wood
purple     rubber
grey        stone
charcoal  steel

panels
    lapped
    join with bolts and nuts
    and bend
into strong, frameless cone
when joined at pie-shaped gap

roof/ceiling panel
panel:
  1220 x 1220
  overlaps by 70
  2 corners beveled
holes:  5mm
  6 per edge
  35 from edges OC
  230 apart OC

modular floor
The floor is made of 13 panels:
1 center panel + 4, 3-panel sections repeated around it
A section is made of side, corner, and edge panels.
A panel is made of a board, joists, and tongues
These pieces are cut, glued and screwed together, and finished
Panels join with tongues and grooved joists
A perimeter strap holds them together
They "float" on vibration-absorbing pillars, as in soundproof music studios
Centers of some panels are suspended from corners with static straps and posts
Hydronic radiant tubes under panels heat the floor, feet, and house
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MgO (Magnesium Oxide) board

strength equal to or greater than plywood: structural, impact, screw pull-out
thicknesses: 3-20mm
flexible up to 12mm for curved, frameless structures
durable (in Roman concrete, Great Wall of China, Angkorat)
customize performance with various co-geopolymers, reactants, reinforcers, & fillers

water-tolerant: unaffected by absorbed water
highly diffusive (dries quickly)
transpirable (vapor-permeable)
moldproof
fireproof in 1 layer, remains strong afterward
sound-absorbing

easily worked with standard tools (razor knife, circular saw)
highly bondable, even with cellulose
one side is white, sometimes bright with glass finish 
one side is grey and rough
tape in one pass, paint same day
paint and primer of potassium silicate base (Romabio, Keim brands):
    bonds molecularly with MgO
    waterproof
    transpirable
    single coat of each is enough
    lasts 100+ years

replaces drywall, plywood, OSB
used as walling, subfloor, sheathing, roof deck, siding,
    even floor, doors, cabinetry, furniture, roofing
4th most common mineral on Earth
local, low-tech manufacturing (calcines at 320°C)
40% of embodied energy of Portland cement
widely used in Asia and Europe
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main features
- sane: round, small, natural/non-toxic
- healthy: aerated, transpirable, warm, easily darkened
- humane: quiet, comfortable, beautiful, fun
- practical: portable, durable, cheap, efficient
- modern: prefabricated, modular, advanced materials
- mass-shedding: optional, non-structural 
    earthen plaster is obtained and left onsite 
- adjustable: diameter, height, roof pitch, thickness
- adaptable: use in all climates, indoors or out

hygienic house
for healthy living and retreating
darkroomretreat.com/plan                             by andrew durham
round kit home, furnished, off-grid
11.8m2 (127ft2), $15,350 (prototype estimate)
based on:

• the sheltering instinct and human needs
• hygiene, the science of health: darkroomretreat.com/hygiene
• conical geodesics: www.conic.design
• building biology: breathingwalls.com
• passive housing standards
• natural, traditional, indigenous, and organic architecture
• the metric system: 
all measurements in millimeters (mm)
1000 = 1.000 meter    300 ≈ 1'    100 ≈ 4"    6 ≈ 1/4"
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ground level
pier post

paint, primer,
MgO board

joist

tongue
hydronic
tubing

insulation sheathing
pillar

suspension
plate

MgO board, paint & primer
    (potassium silicate-based)
drainage plane (gap)
paper air barrier

insulation

geotextile
earthen plaster
MgO, primer, paint

peak vent

polycarbonate

glass

skylight

utilities
heating

space heater
solar, electric, or propane --> hydronic radiant floor heating
ground cooling

food
electric teapot/cookpot 
evaporative food cooler of ceramic or MgO

electricity
AC at one outlet, away from bed, remote breaker with cord 
DC lights, battery, USB, etc
solar, microhydro, wind

water
rainwater harvesting
gravity fed from barrels
ceramic filter
low earth walls on land to hold surface water in ground for garden and trees

waste
greywater to garden
separating, composting toilet

aeration
heat recovery aerator
vents, high & low

furniture and fixtures
light, compact, stowable

screen
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