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Efficient hardware, code, data

sometimes offline / solar powered

run your own / know your admin

green providers / ethical



Waterlily Tea / Livinglab approach: connected to nature, part of the ecosystem



Building a kubernetes cluster on 
Raspberry Pi and low-end 
equipment. 





Consumption

• RPi Zero: 120mA, Arduino: 30mA



12V setup

• Lead-acid batteries
(can be used old from cars, recyclable)

- car starting battery
   deep discharge damages, just temporary discharge

- traction deep cycle battery
  VRLA technologies AGM, GEL
   high number of cycles, with good care 10+ years
   good for solar charging

• Step Down changer DC 6-24V 12V/24V -> 5V 3A USB



12V setup
panel + controller
panel voltage 0 - 40V (depends on num. of cells and sunlight)

charger input voltage: how many panels in series can be connected
charger battery voltage 12/24 - 1 or 2 batteries in series 



12V setup

• U = I * R

• low voltage - high currents  - thick cables! - good soldering, good connectors, switches

• thin cables, bad cable joints - higher resistance - heating, burning

• P = U * I

• 110Wp to 12V = 9 A (10A charger)

• 240Wp to 12V = 20 A

• 240Wp to 24V (2 batteries in series) = 10A

• 12W pump on 12V = 1A

• 65W pump on 12V = 5,5A



• Power Inverter
12V -> 220V



WATER SYSTEM





Sensors
Sensing the environment, weather processes, watering, air conditioning...

• 2x DHT22
humidity, temperature

• 3x termistor 

• Light senzor

• Temperature and 
air pressure I2C
+ 6M shilded cables

• Input voltage and current
3 - channel

• RTC Clock +
32Kbyte EEPROM I2C

• Arduino UNO



Sensors

20-5-9 19:27 date time

19,5C RTC module temp.

10,94 V battery voltage

3 mA Arduino current 

(when on USB)

10,94 V 2 mA second channel

(not connected)

10,72 C water tank temp. 
(1m under ground)

18,41 C ground temp. inside lab 

17,30 C temp. 69,8% humidity inside lab, 17,40 C temp 71,2% humidity 2nd senzor same place, should be outside lab

16,86 C temp. under the lab roof

1003 atmospheric pressure

188 lux light



Temperature gain without heating energy – just using waste material
Greenhouse homeostasis – climate shift to southern areas



node9
node9.org

Wired internet
DNS on fixed IP
Rack housing

LTE mobile data
VPN client
Local Wifi + DNS
wired to sensors
Hubzilla 
leaf.node9.org

F. I. U.

VPN Client
Local Wifi
Hubzilla
fiu.node9.org

HA proxy routing to 
Raspberry nodes 
OpenVPN server

Leaf

Media do not exist in a 
vacuum. They are mutually 
interconnectedand it is the 
deciding factor of great 
complexity of media 
structures. The vocabulary of 
ecology is used here “because 
it is one the most expressive 
languages that can be used to 
indicate massive and dynamic 
interrelation of processes and 
objects, beings and things, 
models and mass”, writes 
Matthew Fuller in Media 
Ecologies.



leaf.node9.org



Leaf cam



F. I. U. Amsterdam – Terron

social sculpture / Beuys

fiu.node9.org



Hubzilla channels

channel cloning >



File sharing and WebDAV access to channel files (external storage in Nextcloud, Linux, Mac, Android etc.)





LOCAL SENSITIVE, LOW-POWER, 
LOW-COST, RESILIENT MEDIA 
INFRASTRUCTURE



ideas



ideas
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