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ABSTRACT

KEYWORD

Purpose: This paper is about technology and ecology linked to the development of sustainability discourse in ~ AFSAIEZTE

terms of closed ecosystem. The purpose is to look at the historical genealogy of related important attempts, in what

om Iz
ofo|32 12|

direction the relationship between the two has developed, and to point out the direction of future development. CH5| AERA
Among the individual projects that led technological progress in the historical context, independent projects that — zz7|&
advocated a closed ecosystem and enabled off-grid were selected, and by tracking the technical elements introduced

by these projects and their implications on the ecological environment, historical genealogy was examined and the ~ Autonomous House

direction of evolution was determined. Method: Literature research such as books and articles and internet

Off-Grid
Microgrid

homepages, and related architects’ works were analyzed. The scope is limited to projects that are frequently  Closed Ecosystem
discussed in the discourse of closed ecosystems from the 1920s to the present. Result: From ecotechnical  Appropriate Technology
architecture to ecosocial architecture securing economic feasibility through evolution is found to be the direction of

progress and networking based on micro grid backed up with digital technology and appropriate technology.
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/ CLOSED ECOSYSTEM \

SOCIAL
ECOLOGY

ECOLOGY <~ > TECHNOLOGY ’
< [ countercuLTure | [ cveernemcs | >

AUTONOMOUS HOUSE

OFF GRID

Fig. 1. Conceptual diagram of ecology and technology in the
context of closed ecosystem

Table 1. List of related research

Title Year Author Remarks
Autonomous Houses and
Architecture of Cybernetics in the| 2022 Medici Article
1970s
Energy Autonom9us Buildings: 2022 | Mohammadi Article
A Review
Dreams of Disconnection 2021 Lopez Book
The Architecture of Closed World| 2018 Kallipoliti Book
Exiting the Grid: Autonomous 2015 Stickells Article

House Design in the 1970s

Autonomous Living:

An Eco-social Perspective 2015 Adekunle Article

Counterculture Green: The Whole
Earth Catalog and American 2007 Kirk Book
Environmentalism

The Closed World of

2 Ank Articl
Ecological Architecture 005 e rticle

Selection of Project
(Cited from Previous
Research)

Analysis of Self Sufficiency

i Energy l Food ‘l Waste é

Technology

Chronological
Analysis 4

| Direction of Sustainability |

Fig. 2. Conceptual flow of the research
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Table 2. Selection of project

Project Year Location Author of'c1ted
book/article
Dymaxion House 1928 USA Stickells, Mohammadi
Earthship 1971 USA Lopez, Mohammadi
A“tl‘;mmous 1972 | Netherlands | Stickells, Kallipoliti
ome
Autarkic House 1972 UK Stickells,Anker, Medl'm,
Lopez, Mohammadi
Integral Urban Stickells, Anker,
House 1974 UsA Kallipoliti
Liberated House 1979 USA Kallipoliti, Lopez
Biosphere 11 1991-94 USA Anker, Kallipoliti
New Alchemy | 197191 | USA | Anker, Kallipoliti, Lopez
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Fig. 4. Analysis diagram of Autonomous Dome[14]

Table 4. Summary of Autonomous Dome, 1972

Fig. 3. Analysis diagram of Dymaxion House[7] Category Description Remarks
Size 28m’
Table 3. Si D jon House, 1928 i
able ummary of Dymaxion House Basic Target Experimental 1-2 11(())\;\:/ 1\1,%?1;11;\;;11/
Category Description Remarks e — function person house lovel
Size 100m’ Degree of Low
. Target ] sealing
feBa;Sl;(;s function family house electricity thru solar
Degree of Lo collector, wind
sealing W .generator, methane
Energy Wind power for electricity Energy ?ﬁiﬁf{gﬁgﬁ?&e feflrr(;:lr)l
Water Rain water collection/ Applied separated with the
Applied Recycling technology dome
technology Food N. A Water Rain water and snow
Methane gas for space melt collection
Waste heating and cooking Food N.A
Packing for chemical treatment Waste Recycled
A olU NASA 79 72 ddo gjle] 4@ 7HeA4 AzL7r0| 89 Z4E Z Qe ML 227 9t} ol male
ol ot ot sl 98 A2 g2 dot Ao o 5] 22l sjo] 2§22 4ol F5ohe g /)8 = glon oy
z] o /\H/‘\_].%xz—pqa};ﬁﬁ OFa] —LE}Y 1&1:1]—9_;—5 7:1311111‘:/_}/\;
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95 Fote] 1229 AFAE 91 B4 WO ALY B
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Fig. 7. Photo of Biosphere II[16]

Fig. 5. Analysis diagram of Autarkic House[l5]
Table 7. Summary of Biosphere II, 1991

Table 5. Summary of Autarkic House, 1972 s
Category Description Remarks
Category Description Remarks Size 12.700m
. house
S 111 green :
ize m 46m? Basic fgri‘zﬁztn Institute (living lab)
Basic Target Family house features
features function y Degr;e.e of High
Degree of Medi sealing
sealing edium Solar thermgl for space
Energy heating+
Wind power for space Energy center piping
My heating and - -
Energy electricity water Water circulation system
Solar thermal for ; . Water (Evapotranspiration of soil,
heating oo licd!
- - Pp plant, heat exchanger)
. Rain water collection/ technology
Applied Water well Food Intensive Agriculture+
technology G b | 00 Livestock farming
Food reen house +supply 66% -
00 from outside ° Waste heat for cooking
- Waste Waste water for agricultural
Sewage disposal system dland
Waste (Methane digester for wetlands
cooking)
5) Biosphere II, B]=}, 1991
sls Biosphere Il of2)1} 7 o 91718 ATA A0 9744
N = 23149017 2719 F2A W H4 5 B LE Ee T4
-3 8702 2R vt BT Sl 7 b 2 va) BeiA 2 7]
oy S50} 9ic}. 19876004 19914 Atolo] AMF v A7) 42
& thalsto] ¢l A QIZH] 4 A1 dstal 21412 #H 4] A H]
Fig. 6. Photo of Liberated House[14] Ao A=E 7154 A=36H7] 9st 2 A E Qi) thoket Al E5HA
A 702 A7 4 ohE delel o] A A2d U 4 %
Table 6. Summary of Liberated House, 1979 L8 BBIEE A F o] 9glon T Lo AsEH] Hi ol7ke
Category _ Eo s 9T ofe] A AT FA B Slelw A7 st AFE AT
Sie 4om A2 FR] AGAZ AT, 5, 714 % AL Ao]o] F5 2§
5 arget . N B
foatones|_function Mobile house & AT 5 kB9 FAT A ol 2PH. F %52
Degre: of Medium 89| A7 90) 247 AFSH= A4 AHG 2 Al olglon]
Energy Solar Collector/ Ar1dor o AR S A HafE FEEY ARl et 2] 4]
Applied Wind turbin < 7] 93t o] & 2 A E o] JA-E Zh=th(Fig. 7). Biosphere
Pple Water Rainwater Collection P -
technology = "+ NA [zt gy g Hpell A o 4= 91%0] Biospheredl 21T EEAE <15
Waste Burning for heat 2o g THAT AP e A|LRA 2| F] HEH SIS 7]A]
A b3 2o AR ALY Aok 222 5l §ote] 2Bt
g gEvt glglon] R o A4 SgAd Adei dan d  OU B uES ST s Feld RohuA FIH e A
Z|EA de TAATE Aadoz FAECHTable 6.). oI AER Aate] GA = Ath(Table 7.). YAl St 14
Fuller®] Dymaxion House$} 7HA| & &= o] ZR2AEE 2015 MEA 29, Whole Earthe] F41-& -] &2 o] ZRZHE
d SOM9] 3D Z# g 519~ 0] Z »do] &]7] % st THI]. o] £ Ol B4 A7 et 715 e A E EA 5| et 718lo]
n2AEL Farth Capsule2 & Belv] 44544 Gl 2o Qout 7] 22T YA YFOR Asf A 70] Al T
2 Pl A7) R0l ofnlA|2 PEulo] gA WAl AEE AR 2 W o whE QRS 88 Agon
Pd vtR2 s} T2 A E O ELA n|ghy} A d 9ot oAt 2&0] ZHe AT XA e A Q] X|&-E 95 22 A
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Fig. 8. Photo of Earthship[17]

Table 8. Summary of Earthship, 1971-present

Category Description Remarks

Minimum block size
45mx20m Studio:800sf

Size 1Bed:1000sf 2Bed:1200sf
Basic 3Bed:1500sf
features Target Various size family
function house
Degre_e of Low
sealing

Electricity thru PV
panel, wind turbin, gas
Energy generator or conventional
utility back up
(Water & Gas)

Rain and snow melt

collection from roof, shower, bath,
. Water PO .
Applied storing in cisterns. sink, laundry
technology Gray water for planter.
Food Earthship Biotecture &
Aqua-botanical system
Rammed
. earth Tires,
Waste Recycled mate_rlals for Aluminum
construction
cans, Glass
bottle
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Fig. 9. Photo of Integral Urban House[18]
Table 9. Summary of Integral Urban House, 1974
Category Description Remarks
Size 510m’
Basic Target Far.nihly house
RIS function (living lab)
Degrep of Low
sealing
Ener. Solar thermal for space
gy heating and water heating
Grey water collected
Water catchment system to water
Applied the garden
technology Vegetable gardent+
Food freshwater pond+
Honeycomb, chicken, rabbit
Waste Compost from human and
vegetable waste
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Fig. 10. Photo of New Alchemy Ark[19]

Table 10. Summary of New Alchemy Ark, 1971

Category Description Remarks
Size 170m’ Ark
Basic fzarget Institute (living lab)
£ nction
eatures o :
egree 0 Low
sealing
Solar thermal (heating and
Energy water heating)Wind power
for electricity
Water Pond from Rain water
. Aquaculturet
) Food Aquazui?gﬁ;u(r);gamc Green house+
Applied g Pillow Dome
technology Variety of nutrient
recycling
(home&community-based
Waste technologies) including
eco-toilets, urine-diversion
systems, aquaculture,
composting
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Table 11. Chronology and mediation between ecology and technology
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Fig. 11. Book cover of ‘The New Autonomous House’ (2000)[6]

Fig. 12. Image of Regen Village[20]

Basic data Advancement in technology Performance

q . Mediation

Project Year Location Slzze Energy ‘Water Food ‘Waste Se‘lf Leve.l s with
(m’) sufficiency sealing

ecology
Dymaxion House 1928 USA 100 o o N.A o Medium Low Low
Earthship 1971 USA 8001500 0 o 0 o High Low High
Autonomous Dome 1972 Netherlands 28 o o N.A o Medium Low Low
Autarkic House 1972 UK 111 0 o 66% o Medium Medium Low
Integral Urban House 1974 USA 510 o o o o High Low High
New Alchemy Ark 1971-91 USA 170 0 o 0 o High Low High
Liberated House 1979 USA 42 o o N.A o Medium Mrdium Low
Biosphere 11 1991 USA 12700 0 o 0 o High High High
Regen Village 2016 Netherlands 15500 o o o o High Low High
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