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// NANO-021, mgtt data to Googlesheet
//last update: 03/16/25, 12:50PM

#include <WiFiNINA.h> // WiFi support for Arduino Nano 33 IoT
#include <PubSubClient.h> // MQTT client library

// WiFi and MQTT settings

const char* ssid = "ENTER HERE"; // WiFi SSID

const char* password = "ENTER HERE"; // WiFi password

const char* mgtt server = "192.168.1.241"; // Local MQTT broker IP
const int mgtt port = 1883; // MQTT port

// MQTT Topics to subscribe to
const char* topicList[] = {
"mgtt.date2", "mgtt.time2", "mgtt.ecowittOA", "mgtt.burnerStatel2",
"mgtt.infraRedTemp Boiler",
"mgtt.hws boiler", "mgtt.hwr boiler",
"mgtt.zonel HWS", "mgtt.zone2 HWS", "mgtt.zone3 HWS",
"mgtt.spaceTemp.MBR", "mgtt.spaceTemp.LR", "spaceTemp/",
"mgtt.projTherms", "mgtt.projCost", "mgtt.solarRadiation", "mppt.pv2InWatts",
"pd.invInWatts", "pd.pv2ChargeWatts", "pd.wattsInSum", "pd.soc", "pd.wattsOutSum"
bi
const int numTopics = sizeof (topicList) / sizeof (topicList([0]); // Auto-calculate number
of topics

// Client instances

WiFiClient espClient; // Basic TCP client for MQTT
PubSubClient client (espClient); // MQTT client using espClient
WiFiSSLClient httpsClient; // Secure HTTPS client for Google Sheets

// Variables to hold incoming MQTT data
char dateMessage([1l2] = "00-00-0000";
char timeMessage[1l0] "00:00:00";
float outdoorAirTemp = 0.0;

char burnerStatus[10] = "OFF";

float infraredTemp = 0.0;

float hws boiler = 0.0;

float hwr boiler 0.0
float zonel HWS = 0
float zone2 HWS = 0
float zone3 HWS = 0.0;
float spaceTempMBR = 0.0;
float spaceTempLR = 0.0;
float spaceTemp?/
float projTherms
float projCost = 0.0;

’

’

.0
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’

’

0.0
0.0

float solarRadiation = 0.0;
float pv2InWatts = 0.0;
float invInWatts = 0.0;
float pv2ChargeWatts = 0.0;
float wattsInSum = 0.0;

float soc = 0.0;
float wattsOutSum = 0.0;

static unsigned long lastGoogleUpdate = 0; // Last time Google Sheets was updated
unsigned long updateInterval = 120000; // Update interval for Google Sheets
(2 min)

unsigned long lastWiFiOK = 0; // Tracks last known good WiFi

connection time

// Function: Ensure WiFi is connected or attempt to reconnect

void checkWiFiConnection () {
if (WiFi.status() != WL _CONNECTED) {
Serial.println("A WiFi lost. Forcing full reset...");
WiFi.end(); // Force WiFi chip reset

delay (1000) ;
WiFi.begin(ssid, password);



66 unsigned long startTime = millis();

67 while (WiFi.status() != WL CONNECTED && millis() - startTime < 10000) {
68 delay (500) ;

69 Serial.print(".");

70 }

71

72 if (WiFi.status () == WL CONNECTED) {

73 Serial.println("\n{M WiFi reconnected.");

74 } else {

75 Serial.println("\nX WiFi reconnection failed.");

76 }

77 }

78 }

79

80 // Function: Connect or reconnect to MQTT broker and resubscribe
81 void reconnectMQTT () {

82 if (!client.connected()) {

83 Serial.print ("Attempting MQTT connection...");

84 if (client.connect ("Arduino 021")) { // Unique client ID
85 Serial.println (" Connected!");

86 for (int i = 0; i < numTopics; i++) {

87 client.subscribe (topicList[i]);

88 Serial.print ("M Subscribed: ");

89 Serial.println(topicList[i]);

90 }

91 } else {

92 Serial.print ("X Failed, rc=");

93 Serial.print (client.state());

94 Serial.println(" - will retry later");

95 }

96 }

97 }

98

99 // Function: Handle incoming MQTT messages and update local variables

100 void callback(char* topic, byte* payload, unsigned int length) {
101 char message[length + 1];

102 memcpy (message, payload, length);

103 message[length] = '"\0';

104

105 Serial.print ("Received MQTT Message - Topic: ");

106 Serial.print (topic);

107 Serial.print (" | Message: ");

108 Serial.println (message);

109

110 // Match topic and store values

111 if (strcmp(topic, "mgtt.date2") == 0) {

112 strncpy (dateMessage, message, sizeof (dateMessage) - 1);
113 } else if (strcmp(topic, "mgtt.time2") == 0) {

114 strncpy (timeMessage, message, sizeof (timeMessage) - 1);
115 } else if (strcmp(topic, "mgtt.ecowittOA"™) == 0) {

116 outdoorAirTemp = atof (message);

117 } else if (strcmp(topic, "mgtt.burnerState2") == 0) {

118 strncpy (burnerStatus, message, sizeof (burnerStatus) - 1);
119 } else if (strcmp(topic, "mgtt.infraRedTemp Boiler") == 0) {
120 infraredTemp = atof (message);

121 } else if (strcmp(topic, "mgtt.hws boiler") == 0) {

122 hws boiler = atof (message);

123 } else if (strcmp(topic, "mgtt.hwr boiler") == 0) {

124 hwr boiler = atof (message);

125 } else if (strcmp(topic, "mgtt.zonel HWS") == 0) {

126 zonel HWS = atof (message);

127 } else if (strcmp(topic, "mgtt.zone2 HWS") == 0) {

128 zone2 HWS = atof (message);

129 } else if (strcmp(topic, "mgtt.zone3 HWS") == 0) {

130 zone3 HWS = atof (message);

131 } else if (strcmp(topic, "mgtt.spaceTemp.MBR") == 0) {

132 spaceTempMBR = atof (message) ;

133 } else if (strcmp(topic, "mgtt.spaceTemp.LR") == 0) {

134 spaceTempLR = atof (message) ;



135 } else if (strcmp(topic, "spaceTemp7") == 0) {

136 spaceTemp/7 = atof (message) ;

137 } else if (strcmp(topic, "mgtt.projTherms") == 0) {

138 projTherms = atof (message);

139 } else if (strcmp(topic, "mgtt.projCost") == 0) {

140 projCost = atof (message);

141 } else if (strcmp(topic, "mgtt.solarRadiation") == 0) {

142 solarRadiation = atof (message);

143 } else if (strcmp(topic, "mppt.pv2InWatts"™) == 0) {

144 pv2InWatts = atof (message);

145 } else if (strcmp(topic, "pd.invInWatts") == 0) {

146 invInWatts = atof (message);

147 } else if (strcmp(topic, "pd.pv2ChargeWatts") == 0) {

148 pv2ChargeWatts = atof (message) ;

149 } else if (strcmp(topic, "pd.wattsInSum") == 0) {

150 wattsInSum = atof (message) ;

151 } else if (strcmp (topic, "pd.soc") == 0) {

152 soc = atof (message);

153 } else if (strcmp(topic, "pd.wattsOutSum") == 0) {

154 wattsOutSum = atof (message) ;

155 } else {

156 Serial.println("A Unrecognized MQTT Topic Received!");
157 }

158 }

159

160 // Function: Send current sensor data to Google Sheets via HTTPS POST
161l void sendToGoogleSheet () {

162 if (WiFi.status() != WL _CONNECTED) {

163 Serial.println ("X WiFi not connected. Trying to reconnect...");
164 checkWiFiConnection() ;

165 if (WiFi.status() != WL _ CONNECTED) {

166 Serial.println ("X Still offline. Skipping send.");
167 return;

168 } else {

169 Serial.println (" Reconnected. Proceeding with send...");
170 }

171 }

172

173 Serial.print ("® sendToGoogleSheet () called at millis: ");
174 Serial.println(millis());

175

176 const char* host = "script.google.com";

177 int httpsPort = 443;

178

179 // Replace with your actual Google Apps Script endpoint URL
180 String url = "https://script.google.com/ENTER HERE";

181

182 httpsClient.stop(); // Clear any existing session

183 if (!'httpsClient.connect (host, httpsPort)) ({

184 Serial.println ("X HTTPS connection to Google Sheets failed.");
185 return;

186 }

187

188 // Construct JSON payload

189 String payload;

190 payload.reserve (512); // Reduce memory fragmentation

191 payload = "{";

192 payload += "\"date\":\"" + String(dateMessage) + "\",";

193 payload += "\"time\":\"" + String(timeMessage) + "\",";

194 payload += "\"OA\":" + String(outdoorAirTemp) + ",";

195 payload += "\"burnerStatus\":\"" + String(burnerStatus) + "\",";
196 payload += "\"infraredTemp\":" + String(infraredTemp) + ",";
197 payload += "\"hws boiler\":" + String(hws boiler) + ",";

198 payload += "\"hwr boiler\":" + String(hwr boiler) + ",";

199 payload += "\"zonel HWS\":" + String(zonel HWS) + ",";

200 payload += "\"zone2 HWS\":" + String(zone2 HWS) + ",";

201 payload += "\"zone3 HWS\":" + String(zone3 HWS) + ",";

202 payload += "\"spaceTempMBR\":" + String(spaceTempMBR) + ",";
203 payload += "\"spaceTempLR\":" + String(spaceTempLR) + ",";



204 payload += "\"spaceTemp7\":" + String(spaceTemp7) + ",";

205 payload += "\"projTherms\":" + String(projTherms) + ",";
206 payload += "\"projCost\":" + String(projCost) + ",";

207 payload += "\"solarRadiation\":" + String(solarRadiation) + ",";
208 payload += "\"pv2InWatts\":" + String(pv2InWatts) + ",";
209 payload += "\"invInWatts\":" + String(invInWatts) + ",";
210 payload += "\"pv2ChargeWatts\":" + String(pv2ChargeWatts) + ",";
211 payload += "\"wattsInSum\":" + String(wattsInSum) + ",";
212 payload += "\"soc\":" + String(soc) + ",";

213 payload += "\"wattsOutSum\":" + String(wattsOutSum) ;

214 payload += "}";

215

216 // Send HTTPS POST request

217 httpsClient.println ("POST " + url + " HTTP/1.1");

218 httpsClient.println("Host: script.google.com") ;

219 httpsClient.println ("Content-Type: application/json");
220 httpsClient.print ("Content-Length: ");

221 httpsClient.println(payload.length());

222 httpsClient.println();

223 httpsClient.println(payload) ;

224

225 Serial.println("g POST sent, awaiting response...");
226

227 // Wait for response (timeout in 3 sec)

228 unsigned long timeout = millis();

229 while (httpsClient.connected() && !'httpsClient.available()) {
230 if (millis() - timeout > 3000) {

231 Serial.println ("X Timeout waiting for Google response.");
232 httpsClient.stop();

233 return;

234 }

235 }

236

237 // Read response line-by-line

238 while (httpsClient.available()) {

239 String response = httpsClient.readStringUntil ('\n"');
240 Serial.println ("B Google Response: " + response);
241 }

242

243 Serial.println ("% Closing HTTPS session.");

244 httpsClient.stop();

245 }

246

247 // Arduino Setup: Connect to WiFi and MQTT
248 void setup () {

249 Serial.begin (115200);

250 delay (1000) ;

251 Serial.println("\n@® Starting Arduino Nano 33 IoT...");
252

253 WiFi.begin(ssid, password);

254 while (WiFi.status() != WL CONNECTED) {

255 delay (500);

256 Serial.print(".");

257 }

258 Serial.println("\nM WiFi connected!");

259

260 client.setServer (mgtt server, mgtt port);

261 client.setCallback(callback);

262 Serial.println("& MQTT client initialized");
263 }

264

265 // Arduino Loop: Maintain system, send data, and reconnect if needed
266 void loop () {

267 unsigned long currentMillis = millis();

268

269 // Check WiFi every 30 seconds

270 static unsigned long lastWiFiCheck = 0;

271 if (currentMillis - lastWiFiCheck >= 30000) {

272 checkWiFiConnection () ;



273 lastWiFiCheck = currentMillis;

274 }

275

276 // Reconnect MQTT every 10 seconds if needed

277 static unsigned long lastMQTTCheck = 0;

278 if (currentMillis - lastMQTTCheck >= 10000) {

279 reconnectMQTT () ;

280 lastMQTTCheck = currentMillis;

281 }

282

283 // Send to Google Sheets every updatelnterval

284 if (currentMillis - lastGoogleUpdate >= updatelnterval) ({
285 Serial.println(" & Time to send data to Google Sheets...");
286 sendToGoogleSheet () ;

287 lastGoogleUpdate = millis();

288 }

289

290 // Print heartbeat every 10 seconds

291 static unsigned long lastBeat = 0;

292 if (currentMillis - lastBeat > 10000) {

293 Serial.println("® Loop heartbeat alive...");

294 lastBeat = currentMillis;

295 }

296

297 // Watchdog: Restart if WiFi offline too long

298 static uint8 t previousWiFiStatus = WL IDLE STATUS;

299 uint8 t currentWiFiStatus = WiFi.status();

300 if (currentWiFiStatus == WL CONNECTED) ({

301 if (previousWiFiStatus != WL CONNECTED) ({

302 Serial.println ("8 WiFi reconnected — resetting lastWiFiOK timer");
303 }

304 lastWiFiOK = millis{();

305 }

306 previousWiFiStatus = currentWiFiStatus;

307

308 if (currentWiFiStatus != WL CONNECTED && millis() - lastWiFiOK > 600000) {
309 Serial.println("A WiFi offline for 10+ minutes — rebooting Nano...");
310 NVIC_ SystemReset(); // Perform a soft reboot

311 }

312

313 // Keep MQTT connection alive

314 client.loop();

315 }

316



