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300 BC

Aristotle,

Greek Philosopher,
Teacher

of Alexander the Great
From North Greece
(Stageira, Makedonia)

“Soil feeds the plants”
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16t century

Jean Van Helmont,

University of Leuven

Summer School Geisenheim University 2019


https://www.google.gr/search?client=firefox-b&biw=1280&bih=796&q=oude+universiteit+leuven&stick=H4sIAAAAAAAAAOPgE-LUz9U3MKywLM5W4gIxk8yyinKTtKSzk630C1LzC3JSgVRRcX6eVWpKaXJiSWZ-HgBA2qOENgAAAA&sa=X&ved=0ahUKEwi2p_Wq6YzUAhUJXRQKHQPTAasQmxMIsAEoATAX

0,00063%
avinon Bapouc peiweon Bapoug

Summer School Geisenheim University 2019



17t century

Stephen Hales,

‘Plants use air CO,
for
photosynthesis’
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18t century almost
Joseph Priestley (1733GB-1804USA),

Discovered O,

Glass |ar

1. When no O, the candle wend off
2. Unless there is a plant inside to preserve the fire
3. Or to help the mouse to survivre
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Jan Ingenhousz (1730-1799)

‘Only the green parts of the
plants
can absorb
Ingredients of the
atmosphere
and
this is happening only with
the presence of light’
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https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjI--7m9ozUAhWkB8AKHTJiAMIQFggnMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FJan_Ingenhousz&usg=AFQjCNGdFqKW47mdZ2gzEYPM8Gac6Rm47Q

Jean Senebie (1742 — 1809)
Swiss pastor and naturalist.

O, that plants produce
IS derived from the CO,
that they absorb”

(this was proved later /mid 20t/
when the atoms of elements were
discovered)
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Julius Sachs’s equation:

NAIIKG @Lig

6H20 + B&C0z2 — CéH1208 + 602
XAWPoQUAARN

German botanist from Breslau,
1832 — 1897
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Julius Sachs’s equation:
NAIIKG @Lig

6H20 + B&C0z2 — CéH1208 + 602
XAWPoQUAARN

Was moderated :

NAIKG QLG
12H20 + 6CO2z — CeH1206 + 602 + 6HzD

YAWPpOPUAAN

When it was discovered that:
the Oz that Is produced comes from the water

and not from the CO,
that it was believed
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19th century

Robin Hill (1937)

Execute an experinment

Proved that during
Photosynthesis
O, is produced Iif there is light

Even though there is no CO, available .

British plant biochemist (1899-1991)
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Melvin Calvin
(1911-1997)

Proved dark Photosynthesis
(Calvin circle)

“The main products are a
high energy
carbohydrate, which

directly or indirectly

ensures energy in all

living organisms and
oxygen’

American biochemist,

University of California

Summer School Geisenheim University 2019



Summer School Geisenheim University 2019



Summer School Geisenheim University 2019



N

; \\ /’—-“\
Until 1869 [ N, P, K, \CCI Mg, s, Fe = 7 elements
\ 7™ \-—’

\~-’/

1880 : +C,H, O

”--~\
1890 : ,fﬁ\n N =11
\
[ |
Unfil 1940 A¢Cu, Zn, Mo, B/CI, =16
\\h__fll

Later/Recently: + Na, Co, Si, V, Ni = 21
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Basic law of liguids moovement:
Pressure difference creating by a pump
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How the roots can find oxygen for
growth

Which is the normal practicee¢ ¢
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" Univ. of Athens .

ik Prof Dany El Obeid
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Ponics = pono
=TTOVOC=

| am in pain
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rovoc=l am in pain
armovoc=| am not in pain
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Consfruction of

UNIVERSITY 0E 'heaeroponic

THFESS ALY geenhouse
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Greenhouse cover
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Mechanical Equipment




O
e
O
@)
d
C
O
O
O
C
O
L




System

2
m
=)
Z
G
o ;
>,
Q-
£
Q-
N
b4 9
<
T
n }
O
2l
c i
m :
p..,_
S
O
el
n i
9
Q-
q 6!
e

ing

;.. :,. ; 1"

P_repqr

s
________




boxes of the plants and pipes for
irrigation/fertigation
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Olatochema

- A
v

Tokatlidis Lazare,
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a TTAALTIKA
S KPHTHY AE.

n{
ADVANCING HORTICULTURE
ELECTRONICS

www.fabelab.com
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drawings
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1. From above
2. Aside
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air/air heat pump
Cooling

BOeppog aépag mpog
10 epLfdirov

Evociéeg Iiécey  Low
Agitovpyiag High

. ATpog vyng wigong kan Oeppokpaciog

@ Yypo vyniig micong ko Osppokpaciog
O Meiypa yepniig micong ko Ocppokpaciog

. ATpog yopniig micong kat Osppokpaciag

@ Tpyoedg Zoijveg (Capillary Tube)

®Mav6u£tp0 (YynMig Kon yapning wisong
avticToy o)

@Awﬂnn’]plo Opyavo pétprnong Ocppokpaciog|

Awaypappa 2.1: Kokrog Yoktikod katd ™ Awedikacio g yotng
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air/air heat pump

Heating

-~
Evocilog Muoouy e
\arToupriog L:
-
r .
T8\
’ Arpdc ppni g rioey: son Ropps speche :
- 3 -
T e vegisc masne s kppeapena; .
5y -
~<1] =
Molyse peanpilys riooy . s ppospaciec B 4 rd
=
. Lt gl i ray oo Sppacpore. ' \_
FI1PS
Fogmoiets Dadgvnl ( Capiliary Tabed :1
G.\kv.x-,—-n\ WS AN U g Tamn Pv
wvTheTa ) :

T famigrysee Dyyos = rpey paapero

Summer School Geisenheim University 2019




Irrigation /Fertigation

i P
KAAIEFIELAL

ARPODYLEA TLA IEAPOXH ARAAYMATOZ

g AEZAMENH AIAAYMATOZL
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CROP A CROP B CROPC
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Hisxrpoflaifida odnmanc Suwiiparog
Hiextpofifide ahipoans kabupod vepod
Hizxrpofadflida odpmans duwkiparog ata crops
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Displays of Automation
Control



380 Vac OK

PLCOK System is mitialized

Battery OK

SWITCH PRG-1 ON
SWITCH PRG-1 ON
SWITCH PRG-3 ON

see Events

Sensors STATUS

1 HIGH

)
Allow Allow Allow
make 1 make 2 make 3
Day only Day only Day only

synchro tinfe [
PLC with PC

LOCAL time

11:54:59
PLC time

NO NO NO
Fix pH 1 Fix pH 2 Fix pH 3

Fix p Fix p

11:54:59

3, .

o4 Eipaore HOME
see CROP 1
see CROP 2
see CROP 3

see KLIMA

POWER behavior

~
set Parameters “

DATA BASE

Read Data Base

—
Actual parameters

Empty=
if over-fill

e
Reset all Fails

PRG over time  pH Fix over time

EMPTY EMPTY
FILL SEND

FIX pH FIX pH
TRANSFER 123 RECEIVE 123

e

BOX TEMPERATURE
set max Box Temp

AIR TEMPERATURE
set min set max
Air Temp @ Air Temp

pHEC FAIL 123

clean tank

123 when make solution?

PANIC

BUTTON

o
Fe o
= -

- 2 4

0000000 L

HIGH EC 123
HEAT PUMP FAIL
TANK LEVELS
NOFLOW 123




Che
-l

0 W/m2 0 W/m2

Emergency
mode

see KLIMA

CROP_ 1 SR-1 (W/m2 X 100) }| SR-2 (Wim2 X 100)
SWITCH PRG ON

HEEHE
p1 A p>dp3lpsdps
p1 P2 4 p3

Irrigation way

Solution Liters
from Head so far

0,00
RST Liters 5 Make solution Day only
Make max solution in a day

2 ERe

Solutions made today 0

PANIC BUTTON

Box Temp (C) CO2 (ppm X 100)
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0 Wim2

0 W/m2

IIAPAOYPO ANGLE

et
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set max
Km/h-1

set max
Km/h-2
ANGLE BETWEEN

o

DATA BASE

Read Data Base

!l

YESREC §NOW

every minutes

RECin 1 minutes

DAY HEAT PUMP

= o

GRAPHS

see Graphs

KOYPTINA

with SR in day

(1

s Vith time in day
=
Open at Night

€02

from

ef] -

-

set CO2 ppm

set A (ppm)
CO2 valve

OFF minutes

=3

= i:s
—

L

.

w

3

) F
?

uto

E
)
T

IF Temp >

IF HUM <
FOG valve

OFF minutes

ON sec

HEAT PUMP
AUTO ™

Temperature Regulation
(- | | ) |
? ?
YESDAY YES NIGHT
setis=27.0 C

set T day Winter

set T night Winter

set T day Summer

set T night Summer

Compressor AT=1,0

Dewpoint (C) =12.3
Temp OUT=139,0
Hum OUT = 36,0
SR-10UT= 0

SR20UT= 0 ::

i® Eipaote KLIMA

see CROP 1
see CROP 2

see CROP 3

POWER behavior

FANS FIRST  § Delay FANS OFF

Humidity Regulation
1= g L=

JHEK
YESDAY  YES NIGHT

AUTO TIMER FANS

Manual™
FANS

RST Heat Pum'p_

= RST times I
. HEATPUMP  20/08
from K FAIL fimes 000 Last fime 1203
B3| panicBUTION
()7 ()
EYMIVKNQMATA / \
00000,000 Liters

"
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Growth and
Development
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5July 2017 14 July 2017 19July 2017 21July 2017

Canopy level
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5July 2017

14 July 2017 19 July 2017

Roots development
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21 July 2017
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Measurements
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NOEMBPIOZ 2017 — MAIOZ 2018

g\
)
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1st harvest after 113 days
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