


1. Supply Line

SUPPLY LINE ’ : |

1b. Maintain Supply

1a. Sprinkler Valve

Manual 1c. Emply Excess

Line Pressure Inkerventon Water from Tank

Required

l el READ EXCESS WATER LEVEL
exwl_max: excess waler Jevel max = [#]m

Open Valve

Delay Delay
sprinkler_time_OFF sprinkler_time_ON

Close Valve -d—‘l

Too much Excess

Clear
(“wll':‘:l:\:? _— SIG_EXCESS WATER

Mot enough
Supply Pressure?
(pres < pres_min)

pres: READ SUPPLY PRESSURE
pres_min:  supply pressure min = (8] Pa Yes
pres_max: supply pressure max = [@] Fa
SpuUmp: ACTUATE SUPPLY PUMP

- 3

Print: "Please
empty excess water
storage tank™

Is it safe for
Supply Pressure
to still increase?
(pres < pres_max)

// la. Sprinkler Valve
digi"c;l‘v'frita(SPRINKLER PIN, HIGH):;

'd; (1000 * SPRINKLER TIME ON); Yes
J_L( alWrite (SPRINKLE:R PIN, LOW); ¥
delay (1000 * SPRINKLER_TIME_OFF); Activate Supply Pump
// === (spump)
Back to Top

——

De-activate Return Pump
{rpump = false)

fitt
eTape
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M
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"
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s

// lc. Empty Excess Water from Tank
read_excess_water_level = mapAnalogRead(EXCESS_LEVEL_PIN) ;
if (read_excess_water level > EXCESS_LEVEL MAX) {
if {(lerror state) |
n("Please empty excess water storage tank");

Serial . tl S5 We
Back to Top ta ' HIGE) ;
ralseSlgnal (SIG_EXCESS);

e(SIG_EXCESS_LED_PIN,
error_state = 1,

'
:
i
i

}
// 1b. Maintain Supply Line Pressure } else {
read_supply_pressure = mapAnalogRead (SUPPLY_ PUMP_PIN) ;

i - if {error state) |
if (read_supply_ pressure < SUPPLY_PRESSURE_ MIN} { ite (SIG_EXCESS_LED_PIN, LOW);

clearSJ_gnal (SIG EXCESS)

digit. = (SUPPLY_PUMP_PIN, GH) ; error_state = 0
\hl e (read _supply_pressure < SUPPLY_PRESSURE_MAX) { }
delay (500) 7 }

} delay (1000 * SHORT WAIT INTERVAL);
digitalWrite (SUPPLY PUMP PIN, q) ;

ay (1000 * WALT INTERVAL);

fritzing



RETURN LINE

2b. Manual
Refillling of

2a. Recycle

Manual
Runoff Storage to =

Intervention
Required Freshwater Tank

Mixing Tank

l frahw: READ EXCESS WATER LEVEL
frshw _min: freshwater_level min = [#] m

Mot enough
Too much Farm Runoff? Freshwater? Clear
(roff == roff_max) (frshw < frshw min) SIG_FRESHWATER

roff: READ _FARM_RUNOFF_LEVEL I

Vs roff_max: farm_runoff level max = [8]m Yes
roff_min: farm_runoff_level min = [#m +
rpump:.  ACTUATE RETURN PUMP

Print: "Please refill
freshwater storage
tank”

Is there
Farm Runoff left?
(roff == roff_min)

Send

S5IG_FRESHWATER

Activate Return Pump

(rpump = true)
1 Back to Top }-..

il De-activate Return Pump - .
eTape eTape (rpump = false) // 2b. Manual Refilling of Freshwater Tank

MIOIE| |MIONE read freshwater level = mapAnalogRead (FRESHWATER_LEVEL PIN);
if (read_freshwater level < FRESHWATER_LEVEL MIN) {

[]
if (!error_state) {
Back to Top Serial.println("Please refill freshwater storage tank");
digitalWrite (SIG_FRESH_LED PIN, HIGH);

raisesignal (SIG_FRESHWATER) ;
error_state = L

e ™
B0

0

// 2a. Recyle Runoff Storage to Mixing Tank

read_farm_runoff level = mapAnalogRead (RUNCFF_LEVEL_PIN) ; }
: : if (read farm runoff level >= RUNOFF_LEVEL MAX) { } else {
if (error_ state) {
0 0 _— digitalWrite (RETURN_PUMP_PIN, sHY ; digite rite(SI G_FRESH_LED_PIN, LOW) ;
' = while (read farm runoff_level >= RUNOFF_LEVEL_MIN) { eReasslonaldeln RRESERATER:
= = = = = error_state = 0;

ay (500) ;

T S
ae

}

yitalWrite (RETURN PUMP PIN, LOW); }_ =
- - delay (1000 * SHORT WAIT_INTERVAL):

[T e T P T e e T ————

v (1000 * WAIT INTERVAL);

T T T T L e ey
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3. Nutrient Zone

A

3a. Manual Refill
Notifications

Not enough in
Nutrient Tank A?
(tankA < tnk_min)

Print: "Please refill
Mutrient Tank A"

Clear
SIG_TANK_A

Send
SIG_TANK_A

tankA: READ NUTRIENT TANK A LEVEL
tankB: READ NUTRIENT TANK B LEVEL
tankpH: READ PH_TANK_ LEVEL
tnk_min: nutrient _tank_level_min = fi] m

Mot enough in
Nutrient Tank B?
(tankB < tnk_rmin)

Send 4
SIG_TANK_ B

Clear Print: "Please refill

MNutrient Tank B"

SIG_TANK_B

Mot enough in pH Tank?
(tankpH < tnk_min)

Print: "Please refill
pH Tank”

Clear

Send

SIG_TANK_PH SIG_TANK_PH

read n

read nutrient tankB_level 0;
nkPH_level

read ta
({read_n
!
Serial

I’_

(er

¥

itrient_tankA _lev
or_state[0])

- ({"E

state|0]

state|[0])

al(slG

0;

ANE

NUTRIENT TANE_LEVEL MIN)

clearSignal (SIG_TANK_A);

error_

Serial

raisesi

(error
zlea
error _

{read_pH ta

state (0]

state|l]

nk_leavel
state[2]

)

("

raiseSignal (SIG '

error_

{
{error_

erE

state[2]

state(2])

state 2]

{
clearSignal (SIG_TANK_PH) ;

0:

utrient_tankB_level <
or state([l])

3 TANK

B}

(SIG_TANK_LED_PIN})

(51

= oA

G

TANE

LED PIN,

NUTRIENT _TANI

_LEVEL_MIN)

BR):




GROWTH ZONE , Sl ‘

4c. Record Ambient
Data

4b. Control Light

4a. Average Plant

Weight Intensity

+0-257f TRACK_PLANT WEIGHT 1 / { i
0.25 TRACK_PLANT WEIGHT 2 Alter Light Intensity 1 Alter Light Intensity 2
il _/ j bised an i b‘ised on 4 Ambient Temp stored into database
.‘_0.25{ TRACK PLANT WEIGHT 3 j} optim_Iight_intensity_1| | optim_light_intensity_2 (READ_AMBIENT_TEMP)
Webcam Livestream
--0-25—[ TRACK_PLANT WEIGHT 4 j (SHOW_WEBCAM_LIVESTREAM)

re——
pr— Pt
o e i
e s
Pt T
Average Plant Weight I L L I
(AVERAGE WEIGHT)
stored into database
Load Cell Combinator
Load Cell Amplifier
e, Eriieg
pr——— e

Ugper ighs Load el
Upper Lok Losi el Red Wire > A (WHITE)
e W > E-(BLACK)

Upper Rt Load ol
Uppar ek tosd Cal B viee > A-WHITE)
Red Wi > & (BUAC)

I

LowerLetLoad Gl e ight Louc Coll
Red Wi > As(GREEN) Rad W 5 4 ED)

Lower Latoad ol Lower Rt Load el
Rad Wira > A+ (GREEN) RedWire > £ (RED)

fritzing



5. Mixing Tank

MIXING TANK (1 , | |

Sa. Maimain
Acceplable Moding

Mgt READ MIXING TANK LEVEL
O T TR
megd M moong _lank_level_min

(gt < mangt_man)

Mot Enough—,

{mog > gt man
Too Much.

Hiwwr much wiher i n the

Mixing Tank?

T roft READ FARM RUNOFF LEVEL
roff_min: fam_runol!_level_min =[5 m

Adjust Supply Is there
FWay Vabve Farm Runoff kefr? o
(s3way) (rolf 5= rall_mn) ‘
exwl READ_EXCESS WATER LEVEL Yo l
ecwd_Mar Sacess water level max Trah READ EXCESS WATER LEVEL
X frsine_miry. Freshwasier_level_min = ] m

shway. ACTUATE SUPPLY JWAY VALVE

Farm Runoff Used Up

Is there Freshwater
len?
(irshw = frafw_min)

Send
S5IG_FRESHWATER

!

I5 the Farm Runoff used up
OR is the Mixing Tank fll?
(rotf < rolf_min OR

mxgt > gt )

Is Mixing Tank's Excess
‘Water gone QR is the Excess Water
Tank full?

-
(moegt > mugi_maoe OF Mixing Tank Full
exowl > eowl_max)
N':,M Audpust Supply
I-Way Vahe

eolier Activate Retum Pummp ($3neay)

' (ACTUATE RETURN PUMP
= true)
Activate Supply Pump
[ACTUATE SUPPLY PUMP | 5 second

= frue) delay

J L
De-activate Retum Pump
[ (ACTUATE RETURN PUMP
L = false)
De-activate Supply Pump ¥ Is the Freshwater used up
[ACTUATE_SUPPLY PUMP O is the Mixing Tank full?
= false) = (frshw < frshw_min OR B—
R | mxgt = mxgt_max)

Y

Heither
T

Activate Return Pump
[ACTUATE_RETURN_PUMP
= true)

]

'

De-activale Return Pump
E (ACTUATE RETURN_ PUMP
= false)




MIXING TANK (2

5 MIJIIIHJ Tank

Send
SIG_FRESHWATER

—

Sb. Maintain

wirec:
Wiree_max
Wirec_min:

Nutrient
Concentration 100 low
of 160 high?

Is there Freshwater
left?
{frshw > frshw_min)

frshw READ EXCESS WATER LEVEL
frshw min:  freshwater level min = (i m
Yai riway. ACTUATE RETURN IWAY VALVE

Adjust Retum

3-Way Valve
(r3way) [

5 second
delay

Activate Return Pump
Untl Freshwater is used

up DR Water Nutrient
Level is adequate

15 the
Fluid Nutrient Concentration not 100
high / low OR is the Freshwater used up? ither—,
(wirec_min < wirec < wirec_max OR
frshw < frshw_min)

Neither
T

Activate Return Pump
[(ACTUATE RETURN PUMP
= true)

De-activate Retum Pump

(ACTUATE RETURN PUMP
= false)

]

READ WATER EC
water EC_max
water EC_mmin

(weree < wtrec_ i)
T b

Open Nutrient
Tank A & B ports

Close pH Tank
port

tankA  READ NUTRIENT TANK A LEVEL
tankB  READ NUTRIENT TANK B LEVEL
trok_min: Putrient _tank_level_min = (4] m

15 the: Fluid
Nutrient Concentration at its
miax OF Tank ASB is empty?
(wirec > wirec_max OR
[tankA < tnk_mir
AND tankB < tnk_mun])

Activate Nutrient Pump
(ACTUATE NUTRIENT PUMP
= true)

—_—

De-activate Nutrient Pump
[ACTUATE_NUTRIENT _PUMP
= false)
_———
Activate Agitator
(ACTUATE AGITATOR
= true)

—

L]

De-activate Agitalor
(ACTUATE_AGITATOR
= false)

Maintain

o Fluid pH is oo basic?

Ve

Close Nutrient
Tank A & B ports

Open pH Tank
pon

Is the Fluid pH at its max QR
pH Tank is empty?
(wirph > wirph_max QR
tankpH < ink_min)

Neither

Activate Nutrient Pump
(ACTUATE NUTRIENT PUMP

= true)

dose
delay

De-activate Nutrient Pump
(ACTUATE NUTRIENT PUMP
= false)

Activate Agitator
(ACTUATE AGITATOR
= true)

De-activate Agitator
(ACTUATE AGITATOR
= false)

wirph READ WATER PH
wirph_mac walsr PH_max = ]

tankpH: READ PH TANK LEVEL
nk_mirs: netrient _tank_level_min = faf m




ADDITIONAL

INFORMATION

&, Alarm Board

Turm g LED for

SIG_EXCESS_WATER

Ga. Inbuitive Alarm
gingo Board

ST

I
SIG_EXCESS WATER
281?

{This should be implemenied
with intermupts despite the
polling logic below)

Turn gy LED fie

SIG_EXCESS_WATER

Turn ol LED far
SIG_FRESHWATER

Is
SIG_FRESHWATER
sot?

Turn gip LED foe
SIG_FRESHWATER

Turn off LED for

SIG_TANK_A

a—tNo—c” 15 5IG_TANK_ASBL7 e¥es—ee

Turn on LED for
SIGTANK A

Turn ot LED for
SIG_TANK B

Turn g LED for
SIG_TANK_B

Tumn gff LED for

SIG_TANK_PH

o 15 SIG_TANK_PH set?

Turn gi LED foe
SIG_TANK_PH

l

#import "variables.h"
ERR_LED PIN 13 //

WAIT_INTERVAL 60 // uns
SHORT_WAIT_INTERVAL 15

unset

SPRINKLER PIN &
: SPRINKLER_TIME_ON 5
> SPRINKLER_TIME_OFF 5

se"cn"]s, unset

e SUPPLY_PRESSURE_PIN A3
SUPPLY_PRESSURE_MIN 0 //

: SUPPLY_PREESURE MAX 1 //

e SUPPLY_PUMP_PIN 0 // unset
le read supply pressure 0.0;

EXCESS_LEVEL_PIN AD
EXCESS_LEVEL_MAX 0 // m ->
$IG_EXCESS_LED_PIN 13 //
SIG EXCESS 0

] rcad excess_water_level 0.0;
error_state = 0;

RUNOFF_LEVEL_PIN Al
RUNOFF_LEVEL_MIN 0
= RUNOFF_LEVEL MAX 0O /
RETURN_FUMP_PIN O //
read farm runoff _level 0.0;

ne FRESHWATER_LEVEL PIN AD // un
FRESHWATER_LEVEL_MIN 0 /

>

e SIG_FRESH_LED_PIN 13 // unset
SIG_FRESHWATER 1

e read_freshwater_level = 0.0;
error_state = 0;

ine NUTRIENT_TANK_LEVEL MIN 0

SIG_TANK_LED_PIN 13 //
SIG_TANK_A 2

SIG TANK B 3

ne SIG ‘I‘ANK PH 4
read_r'.ur_r1er.t_tank.\_level ]
read_nutrient_tankB_level 0.
read_pH_tank_level = 0.0;

=d ¢ error stat.c[] {0, 0, 0};

o

id raiseSignal {int
ff use wifi

id clearSignal {int
£ use wifi

pin) {
i{pin}, 0, 1023, O,

double mabhnalochadt
. ap {z g

(SPRINKLER PIN,
te (SPRINKLER_FIN,

(SUPPLY_PUMP_PIN, OU'
Write (SUPPLY_PUMP_PIN,

(SIG_EXCESS_LED_PIN,
2 {SIG_| EXCESS LED_| PIN

(RETURN_PUMP_EIN,
& (RETURN_PUMP_PIN,

‘ [SIG TANK_LED PIN, J
1 e {SIG_ TA'NK LED_PIN,

Sprinkler Valve
te (SPRINKLER_PIN,
SPRINKLER_TIME_ON);
v te (SPRINKLER_PIN, L
y (1000 * SPRINKLER_TIME_OFF)

1b. Mai

in Supply Lin
read_supply_pressure

mapAnalogRead (SUPPLY_PUMP_PIN) ;
if {read_supply pressure <

SUPPLY_PRESSURE_MIR) {

e (SUPPLY_PUMP_PIN,
:read _supply_pressure <
SUPBLY | PR]:.S‘SURI:. m\x! {

felay (500) ;

1
iigitalWrite (SUPPLY_PUMP_PIN, L

1y (1000 * WAIT_INTERVAL) ;

// lc. Empty Excess Water from Tank
read_excess_water_level
mapAnalagReadiEXCESS LEVEL ._PIN) s
i (rcad_excess_uar_er_lcvc].
EXCESS_LEVEL_MAX) |
if ('error_state} |{
Serial . println("Please empty
excess water storage tan

raiseSignal (SIG_EXCESS):
error_state 1;

e (SIG_EXCESS_LED_PIN,

terrar statE? {
e (5IG_EXCESS_LED PIN,

clearSignal (SIG_EXCESS) ;
error_state = 0;

INTERVAL);

1y (1000 * SHORT_WAIT

f{ 2a. Recyle R

read_farm_runoff_level
maphnal ogRead (RUNOFF_LEVEL PIN) ;
(read_farm_runoff_level >
_LEVEL_MAX) |

1 : (RETURN_PUME_PIN, H
:read farm_runoff_level >
RUNOFF__ L.EV"L _MIN) |

500)

iigitalWrite (RETURN_PUMP_PIN, I

read freshwater level

maphﬁa‘ogRead{FRFsrhmFR LEVEL_PIN) ;
({read_freshwater_lewvel <
FRESHWATER_LEVEL_MIN) {

if (lerror_. state} {

Serial. tln("Please refill

freshwater ='*raqr\ r1nk"r~
e (SIG_FRESH_LED_PIN,

raiseSignal (SIG_FRESHWATER) ;
error_state = 1;

lerror _state) {
te (SIG_FRESH_LED PIN,

Wy ;
clearSignal (SIG_FRESHWATER) ;
error_state = 0;
X
b
lelay (1000 * SHORT_WAIT_INTERVAL);

wal Ref No ications
read_nutrient_tankA_level o
read nutrient_tankB_level o;
le read_tankPH_level 0;
[read nutrient_tankh_level <
NUTRIENT TANK_LEVEL ML‘H {

1f (lerror state[0]} {

Serial.pr
A");
raiseSignal (SIG_TANK_A);
error_state[0] 1;

n("Please refill
Nutrient

if (erreor_state[0]} {
clearSignal (SIG_TANK_A) ;
error_state[0] 0;

if (read_nutrient_tankB_level <
NUTRIENT TANK_LEVEL_MIN) {
if (lerror_state[l]} {
Serial.pr n{"Flease refill
k B");
raisesignal (SIG_TANK_B) ;
error_state[l] 1;

(error_state[l]} {
clearSignal (SIG_TANK_B) ;
error_state[l] 0;

if (read_pH_tank_level <
NUTRIENT TANK_LEVEL_MIN) {
if (lerror_state[2]) |
Serial.print

Tank"};
raisesignal (SIG_TANK_PH);
error_state([2] 1:

lerror_state([2]} [
clearSignal (SIG_TANK_PH) ;
error_state[2] 0;

if ( (error_state[0] + error_state[l] +
error_state(2]) > 0 ) {
ig an error state somewhe
e LED
(SIG_TANK_LED_PIN}}

te (SIG_TANK_LED_PIN,

SIG_TANK_LED_PIN))
={SIG_TANK_LED PIN,

n{"Please refill pH

{

{



