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1 // signal pin definitions
2 #define ROOM_T   A0
3 #define HEATER   13
4 #define OO        8
5 #define TM        9
6 #define PAUSE    10
7 #define UP       11
8 #define DOWN     12
9

10 //state definitions
11 #define OFF         0
12 #define TH          1
13 #define TEMP_TH     2
14 #define CLEAN       3
15 #define FORCE_HEAT  4
16

17 uint8_t state;
18 uint32_t ts_second; //timestamp variable to decrease countdown
19 uint16_t cs; //countdown, decreased every second
20 float tset;  // temperature setpoint
21 float tcurrent; // room temperature (measured at ROOM_T)
22 float tdelta = 0.2;
23

24 uint8_t OOstate, TMstate, PAUSEstate, UPstate, DOWNstate = LOW; //separate?
25 bool OOevt, TMevt, PAUSEevt, UPevt, DOWNevt;
26

27 void resetEvents(){
28   OOevt = false;
29   TMevt = false;
30   PAUSEevt = false;
31   UPevt = false;
32   DOWNevt = false;
33 }
34

35 void measure_temperature(){
36   //         -10.0 + (  [0-1023]   *    0.05 );
37   tcurrent = -10.0 + (analogRead(ROOM_T) * 0.05);
38 }
39

40 void setup() {
41   // put your setup code here, to run once:
42   Serial.begin(115200);
43   pinMode(HEATER, OUTPUT);
44   pinMode(OO, INPUT);
45   pinMode(TM, INPUT);
46   pinMode(PAUSE, INPUT);
47   pinMode(UP, INPUT);
48   pinMode(DOWN, INPUT);
49   digitalWrite(HEATER, LOW);
50   setState(OFF);
51   resetEvents();
52   tset = 18.0;
53   measure_temperature();
54   ts_second = millis();
55 }
56

57 void read_btns_make_evts(){
58   uint8_t temp_btn_state; //used locally to sample
59   
60   temp_btn_state = digitalRead(OO);                     //read input
61   if(temp_btn_state==LOW & OOstate==HIGH) OOevt = true; //catch release
62   OOstate = temp_btn_state;                             //updatae state
63   temp_btn_state = digitalRead(TM);
64   if(temp_btn_state==LOW & TMstate==HIGH) TMevt = true; 
65   TMstate = temp_btn_state; 
66   temp_btn_state = digitalRead(PAUSE);
67   if(temp_btn_state==LOW & PAUSEstate==HIGH) PAUSEevt = true;
68   PAUSEstate = temp_btn_state; 
69   temp_btn_state = digitalRead(UP);
70   if(temp_btn_state==LOW & UPstate==HIGH) UPevt = true; 
71   UPstate = temp_btn_state; 
72   temp_btn_state = digitalRead(DOWN);
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73   if(temp_btn_state==LOW & DOWNstate==HIGH) DOWNevt = true; 
74   DOWNstate = temp_btn_state; 
75 }
76

77 void eval_t(){
78   if(tcurrent >= tset + tdelta) digitalWrite(HEATER, LOW);
79   if(tcurrent <= tset - tdelta) digitalWrite(HEATER, HIGH);
80   // NOTE: for hysteresis, the HEATER state is demanded to OUT state
81   // e.g. when tset - tdelta < tcurrent < tset + tdelta
82 }
83

84 String str_states[] = {"OFF", "TH", "TEMP_TH", "CLEAN", "FORCE_HEAT"};
85

86 void setState(uint8_t new_state){
87   state = new_state;
88   Serial.println(str_states[new_state]);
89 }
90

91 void loop() {
92   // put your main code here, to run repeatedly:
93   read_btns_make_evts();
94

95   if(millis() > ts_second + 1000){
96     ts_second = millis(); //update timestamp for seconds
97     if(cs > 0) cs--;      // decrement counter if necessary
98     measure_temperature(); // every sec to avoid unneeded conversions, CHOICE!!!
99 //    Serial.print(tset);
100 //    Serial.print(",");
101 //    Serial.println(tcurrent);
102   }
103   
104   if(UPevt) tset = min(41.2, tset + 0.1);    //DISCUSS WHAT IS "WRONG" HERE
105   if(DOWNevt) tset = max(-10.0, tset - 0.1); //DISCUSS WHAT IS "WRONG" HERE
106

107   switch(state){
108     case OFF:
109       if(OOevt) setState(TH);
110       if(TMevt){
111         cs = 3600;
112         setState(TEMP_TH);
113       }
114       break;
115     case TH:
116       if(OOevt) setState(OFF);
117       if(TMevt){
118         cs = 3600;
119         setState(FORCE_HEAT);
120       }
121       if(PAUSEevt){
122         cs = 7200;
123         setState(CLEAN);
124       }
125       break;
126     case TEMP_TH:
127       if(cs==0 | TMevt | OOevt){ // ADDED transactions:  | TMevt | OOevt 
128         setState(OFF);
129       }
130       break;
131     case CLEAN:
132       if(cs==0 | PAUSEevt){ // ADDED transactions:  | PAUSEevt
133         setState(OFF);
134       }
135       break;
136     case FORCE_HEAT:
137       if(cs==0 | TMevt ){ // ADDED transactions:  | TMevt 
138         setState(TH);
139       }
140       if(OOevt ){ // ADDED transactions:  OOevt 
141         setState(OFF);
142       }
143       break;
144   }
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145

146   //reset all events: used and unused
147   resetEvents();
148

149   //apply OUTS, all here to readability
150   if((state==OFF) | (state==CLEAN)) digitalWrite(HEATER, LOW);
151   else if(state==FORCE_HEAT) digitalWrite(HEATER, HIGH);
152   else eval_t(); //TH and TEMP_TH
153   
154 }


