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Passive
Default state entered upon power on, Clean complete, Brew complete or Reset command received

All valves = default positions;
Flow control valve = default position;
PWM off;
Pump off;
Heater off;

Translates and sends sensor Info (Background function, always running)

Must be in Passive state for WPS to function

If WPS_Button ==1
State = WPS;

Control over active recipe / config	*Do we only want to be able to change these while in 						Passive? Maybe we want the ability to adjust the hop timing 					mid brew, but would these sorts of changes potentially 						break our code...?
 
If brew
State = Safety Check;
 
Else if Clean
State = clean;

Else if Manual
	       State = Manual;



WPS
Run WPS routine;
State = Passive;


Clean
Accessible from "Passive" upon user request
Pause / resume functionality
Reset immediately sends to "passive state"
Pre fill or Fill from tap options
If tap, fill with xxL (Flow rate measurement)
Translates and sends sensor Info
 
Rinse
Pump water around system for X minutes and cycle valves to include all lines
On completion prompt user to move O/P hose to sink before draining
 
Pre-set Clean
Automatically inputs pre-set temperature, volume and times into the manual fields and sends command to micro.
 
Manual 
Multiple user configurable stages with volume, temperature and time inputs
Drain prompts sent to user at correct times
 
Return to "Passive" state upon completion


Manual
Accessible from "Passive" upon user request
Pause / resume functionality
Reset immediately sends to "passive state"

Inputs: Valve states, Desired flow %, Desired Temp, Pump on/off, Heater on/off, Heater power %, Timer, input volume, Update, Finish
If Update
	Set all control variables to user defined parameters;
	    If Time == Timer
		Set all control variables to default;
	Else If (flow rate volume = input volume && flow rate volume != 0)
		Set all control variables to default;
Else if Finish
	State = Passive;

Safety Check
Accessed once user presses "brew"

If (Main config == 01)
{
Kettle_Check = Total recipe volume < (Kettle volume - small safety margin constant)
Mash_Check = (Grain weight to volume conversion + mash water volume) < (Mash Tun 	volume - small safety margin constant)
}
Else
{
Kettle_Check = Total recipe volume < (Kettle volume - small safety margin constant)
Mash_Check = (Grain weight to volume conversion + mash water volume) < (Kettle 		volume - small safety margin constant)
}
If (Kettle_Check && Mash_Check) 
State = Mash;
Else 
Return Kettle_Check, Mash_Check;
State = Passive	//give appropriate error message


Mash
Accessed from "Safety Check" state
Pause / resume functionality
Reset immediately sends to "passive" state
 
Main Inputs: Main config, Volume, Strike temp, hose/prefilled
 
If Hose begin
Valve 1 -> external connection;
If Flow rate volume == mash volume
Valve 1 -> kettle;
End;
Else
Prompt user to fill kettle with recipe defined volume of water
 
Preheat and recirculate until "strike temp" reached and
prompt user to add water chemistry additions
 
If Main Config == 01
Valves -> mash tun;
Else
Prompt user to insert BIAB and grain
 
Stage inputs: Time, Temp, flow rate
 
Stage 1
.
.				Close valve 3 if float 1 == 0 at any stage
.				PID for flow rate...?
Stage n
 
Proceed to "sparge" state on completion


Sparge
Accessed from "Mash" State
Pause / resume functionality
Reset immediately sends to "passive" state
 
Inputs: Main Config, Tap / tank, Heating method, volume, temp
 
If Main Config == 11 //BIAB no sparge
State == boil;
 
Else
If Heating method == 0
Heater off;
Prompt user to add preheated water to sparge tank and make
Chemical adjustments;
Valve 1 -> external connection;
Pump on;
Flow Rate control valve = pre defined sprinkle setting;
If Flow rate volume == sparge volume
Pump off;
Valve 1 -> kettle;
Wait x time for mash tun / BIAB to drain; // hard coded time
State == boil;
 
Else If Tap
Prompt user to connect external connection to tap;
Pump off;
Valve 1 -> external connection;
Heater on max;
Flow Rate control valve adjusted to hit sparge temp;  // PID controlled
If Flow rate volume == sparge volume
Heater off;
Valve 1 -> kettle;
Wait x time for mash tun / BIAB to drain; // hard coded time
State == boil;
 
Else If tank
Prompt user to full tank and make water adjustments;
Valve 1 -> external connection;
Pump on;
Heater on max;
Flow Rate control valve adjusted to hit sparge temp;   // PID controlled
If Flow rate volume == sparge volume
Heater off;
Pump off;
Valve 1 -> kettle;
Wait x time for mash tun / BIAB to drain; // hard coded time
State == boil;


Boil
Accessed from "Mash" State
Pause / resume functionality
Reset immediately sends to "passive" state
 
Inputs: Time, adjunct time, Active cooling, water/wort
 
Valves -> kettle;
Pump on;
Flow rate control valve -> pre defined setting;
 
If time == adjunct1 time + 3 min
Prompt user to add adjunct1 in 3 min;
If time == adjunct1 time 
Prompt user to add adjunct1;
.
.
.
If time == adjunct n time + 3 min
Prompt user to add adjunct n in 3 min;
If time == adjunct n time 
Prompt user to add adjunct n;
 
If (time == 10 && Active cooling)
If Wort
Prompt user to configure for wort cooling;
Wait for user confirmation;
Open Valves to chiller and pump through to sterilise;
 
Else if water
Prompt user to configure for wort cooling and to insert chiller into boiling wort;
 
If time == boil time
Pump off;
Heater off;
State == Cooling;
 
 
Cooling
Accessed from "Boil" state
Pause / resume functionality
Reset immediately sends to "passive" state
 
Inputs: Target temp, Active cooing, Wort/water recirc
 
If Active cooling == 0
Prompt user "press to proceed to transfer stage"
Wait for user input;
State = Transfer;
 
Else If wort
Pump on;
If temp = target temp;
Pump off;
State == Transfer
Else if temp can not reach target temp
Error message;
If user confirmation
State = Transfer;
Else    //water
Prompt user to turn on tap;
If temp = target temp;
State == Transfer
Else if temp can not reach target temp
Error message;
If user confirmation
State = Transfer;
 
 
Transfer
Accessed from "Cooling Stage" state
Pause / resume functionality
Reset immediately sends to "passive" state
 
Inputs: Pumped transfer
 
If Pumped transfer = 0
State = Passive;   //brew complete
 
Else
Prompt user to configure the transfer;
Wait for user confirmation;
Pump on;			*Measure and display transferred volume?
If flow rate == 0
Pump off;
State = Passive; //brew complete
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