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[Z2Z e thermo loss from house 221 btus /hr-F thermo trans to slab 482 btu/hr-F slab to outside 16 btu/hr-F
3 specific heat of sheetrock and air 8239 btus/F thermo mass of slab 25,328 btuF slab to grd
q | house/outside
5 |Time temp temp deita heat loss® make up® air/air ~energy f/ energy ! clearness heatgain #of BTUsto “netheat tempof deltat btu slab to fan heat transfe btu slab change change
b inside oustsi temp Dbilus aircfhh  heatex house slab btus wood house gain btus  slab house-slab house cfm for fan outside slab house
/ 7 62 12 S0 -11.047 7,500 0 -270  -6,480 0% 0 0 0 -12.281 60 2 -965 0 0 768 025 -149 67
8 8 62 12 50 -11.047 7,500 ¥ -3037 6,447 100% 19,905 4 0 7470 59.75 2.25 -1085 4 0 768 024 091 629
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12 72 20 52 -11488 7,800 0 -1812 5489 120% 39,601 4 0 20,076 59.10 12.90 6225 4 0 627 000 244 7154
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Bluetooth LE Projects for Arduino,
Raspberry Pi, and Smartphones

Alasdair Allan, Don Coleman,
Sandeep Mistry
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© @ 50 Arduino - Software X Don

& C' () https://www.arduino.cc/en/Main/Software Jdw i1 @® C © ﬁ 6 0 =

w +|o|v|=]
Genuino
ARDUINO OUTSIDE USA

USA ONLY

Search the Arduino Website Q

Home Buy Download Products + Learning + Forum Support -+ Blog

DOWNLOAD ’ ENGLISH . ‘

Download the Arduino Software

Windows Installer

ARDUINO 1.6.8 Windows zIP file for non admin install
The open-source Arduino Software (IDE) makes it easy

to write code and upload it to the board. It runs on Mac OS X 10.7 Lion or newer
Windows, Mac OS X, and Linux. The environment is

written in Java and based on Processing and other Linux 32 bits

open-source software. Li _

This software can be used with any Arduino board. INUX 64 bits

Refer to the Getting Started page for Installation

instructions. Release Notes
Source Code
Checksums




© DHT | Arduino 1.6.8

DHT
#include "DHT.h"

#define DHTPIN 2
#define DHTTYPE DHTZ22

OHT dht(DHTPIN, DHTTYPE);

void setup() {
Serial.begin(9600);
dht.begin(Q);

}

void loop() {
delay(2000);

float temperature = dht.readTemperature(true); // Fahrenheit
float humidity = dht.readHumidity();

Serial.print(temperature);
Serial.print(" *F ");
Serial.printChumidity);
Serial.println(" %");



Serial Monitor m

v
#1nclude "DHT.h"

#define DHTPIN 2

f T
#defirg =' g /dev/cu.SLAB_USBtoUART

DHT dl |
68.54 *F 25.70 %

void (68.54 *F 25.70 %
Seri68.54 *F 25.70 %
dht

}

void |
del(¢

flot
Lot

Ser
Ser
Sert

'\ 1
- Autoscroll (V) 9600 baud (v

Sketch uses 231,993 bytes (53%) of program storage space. Maximum 1s 434,160
Global variables use 31,600 bytes (38%) of dynamic memory, leaving 50,320 byi

Generic ESP8266 Module, Serial, 80 MHz, 40MHz, DIO, 115200, 512K (64X SPIFFS), nodemcu, Disabled, None on /dev/cu.SLAB_USBtoUART




© ® @ data.sparkfun.com X Don

C https://data.sparkfun.com i el ¢ =

DATA.SPARKFUN.coM ©

data.sparkfun.com
a place

to push

your data.

Why are you building this?

We want to bring a dose of reality to the Internet of Create a free
Things hype. data.sparkfun.com is a free, robust data stream CREATE
service for use with all of your projects. The immediately at

underlying engine is open sourcc.e so if you don't data.sparkfun.com
want to use our servers you can install phant on the

server of your choice.

Wait, this is totally free? What's the catch? Explore all of | EXPLORE |



© © @ data.sparkfun.com - New = X oon

&~ C https://data.sparkfun.com/streams/make 10 C =

DATA.SPARKFUN.COM ©

Create a Data Stream

If you need more info about creating a stream, check out the stream
creation documentation.

Title*
Philly ETE

Description*

Temperature and Humidity from DHT22

Show in Public Stream List?*

© Visible Hidden

Fields*

Stream Alias

This will be used as an alias for your stream when sharing.

|
=



9 data.sparkfun.com - Strez X

https://data.sparkfun.com/streams

New Stream: Philly ETE
Temperature and Humidity from DHT22

SUCEY humidity | temp

Tags:

Public URL

http://data.sparkfun.com/streams/VG177q32EQSEb42pb0X

Public Key

VG177q32EQSEb42pb0OXA

Private Key

9YkJJbNaovUj6

Keep this key secret, and in a safe place. You will not be able to retrieve
it.

Delete Key

laznnv82Bqt6

Don
1 Q@ C ¢ = |

DATA.SPARKFUN.COM © ‘




@ @® Sensor - keys.h | Arduino 1.6.8

_

const char* ssid = "dc";
const char* password = "secret";

#define HOST "data.sparkfun.com"
int httpPort = 80;

// ETE

#define PUBLIC_KEY "VG177q32EQSEb42pbOXA™
#define PRIVATE_KEY "9YkJJbNa@vUj6Brwe543"
#define DELETE_KEY "laznnv82Bqt6GNdf899d"




#include <Phant.h>
#include <ESP&Z266W1iF1.h>

WiF1Client client;
Phant phant(HOST, PUBLIC_KEY, PRIVATE_KEY);

float temperature = dht.readTemperatue(true);
float humidity = dht.readHumidity();

phant.add("humidity"”, humidity);
phant.add("temp", temperature);

client.connect(HOST, httpPort)
client.print(phant.post());




void loop() {

float temperature = dht.readTemperature(true); // true == Fahrenheit
float humidity = dht.readHumidity(); 200 Idev/cu.SLABLUSBIOUART
Serial.print(temperature);
Serial.print(", "); ..
Serial.printlnChumidity); 192.168.1.2
©9.08, 25.80
phant.add("humidity", humidity);
phant.add("temp", temperature);

WiFiClient client;

if (!client.connect(HOST, httpPort)) {
Serial.println("connection failed");
return;

}

client.print(phant.post());
delay(10);

// Read all the lines of the reply from serv
while(client.available()){
String line = client.readStringUntil('\r');

Autoscroll Newline H 9600

Generic ESP8266 Module, Serlal, 80 MHz, 40MHz, DIO, 115200, 512K (64K SPIFFS), nodemcu, Disabled, None ¢



© ® » data.sparkfun.com - Strea £ Don

C https://data.sparkfun.com/ete td (D) = ¢ =

DATA.SPARKFUN.coM ©

Philly ETE  Temperature and Export to Analog.io

JSON CSV MySQL PostgreSQL Atom TAGS

100% (49.98 of 50 MB) remaining.

humidity temp timestamp
25.6000 68.3600 2016-04-10T03:38:52.794Z
25.5000 68.3600 2016-04-10T03:38:47.040Z
25.5000 68.3600 2016-04-10T03:38:41.352Z
25.4000 68.0000 2016-04-10T03:38:36.184Z
25.6000 68.3600 2016-04-10T03:38:31.482Z
25.5000 68.3600 2016-04-10T03:38:24.891Z
25.5000 68.1800 2016-04-10T03:38:19.221Z
25.5000 68.3600 2016-04-10T03:38:13.691Z
25.5000 68.3600 2016-04-10T03:38:07.981Z
25.5000 68.3600 2016-04-10T03:38:01.347Z
25.4000 68.0000 2016-04-10T03:37:55.622Z
25.5000 68.1800 2016-04-10T03:37:50.324Z




)

< @ data.sparkfun.com - Strez % =

& https://data.sparkfun.com/blue =D = ¢ —

DATA.SPARKFUN.cOM ©

Office Manage | Export to Analog.io

JSON CSV MySQL PostgreSQL Atom TAGS

97% (48.30 of 50 MB) remaining.

humidity

47.5000

47.5000

47.3000

47.4000

47.4000

47.4000

47.3000

47.2000

47.4000

47.2000

temp

51.9800
51.9800
52.1600
51.9800
52.1600
51.9800
52.1600
52.1600
52.1600

52.1600

timestamp

2016-03-19T03:55:35.801Z
2016-03-19T703:50:34.6804
2016-03-19T03:40:30.649Z
2016-03-19T03:35:29.710Z
2016-03-19T03:30:28.917Z
2016-03-19T03:25:28.365Z
2016-03-19T03:20:26.146Z
2016-03-19T03:15:25.191Z
2016-03-19T703:10:24.149Z

2016-03-19T03:00:19.827Z



® 'Y 0.0.0.0:8000/chart6.html X >

& & 0.0.0.0:8000/chart6.html T O = ¢ =
Humidity
S0 —— Humi...
48
46
44
42
4:00 AM 8:00 AM 12:00 PM 4:00 PM 8:00 PM 12:00 AM
Temperature
60.0 - Temp
7.5 \"v—/_,.__« Mar 18, 2016, 8:49:50 PM
55 0 Temp: 53.24
52.5 \M
50.0
4:00 AM 8:00 AM 12:00 PM 4:00 PM 8:00 PM 12:00 AM
Solar
200 — Solar
150
100
50
0 \—
4:00 AM 8:00 AM 12:00 PM 4:00 PM 8:00 PM 12:00 AM



[ 0.0.0.0:8000/chartd.html X Don
o e 0.0.0.0:8000/chart4.htm wlO A = ‘
Temperature
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MQTT



#include <ESP&8266W1iF1.h>
#1include <PubSub(Client.h>

WiF1Client espClient;
PubSubClient client(espClient);
client.setServer(mgtt_server, 1883);

void loop() {

client.loop();

float temp = dht.readTemperature(true);
client.publish("devices/ete/temperature", temp);




AR AN -~ e
(0 (=~ 5 -
o | - l . o
DN . B !

mwmmﬂ']yfﬁn

void loop() {

if (!client.connected()) {
reconnect();

¥

client.loop(); e /dev/cu.SLAB_USBtoUART

float temperature = dht.readTemperature(true); DHT22 S
e e ensor
float humidity = dht.readHumidity();
. . . . WiF1 connected
Serial.print(temperature);Serial.print(", "); 1;2 168 1e§ €

Serial.printlnChumidity); Attempting MQTT connection...connected

68.36, 25.10
68.36, 25.40
68.36, 25.40

delay(interval); 22'32’ gg.gg

}

publ1sh(TEMPERATURE_TOPIC, temperature);
publ1sh(HUMIDITY_TOPIC, humidity);

void publish(const char* topic, float value) {
String string = String(value, 1);
char buffer[5];
string.toCharArray(buffer, sizeof(buffer));
client.publish(topic, buffer); & Autoscroll Newline T

SINOC U UWOoOC O [ LS ) ’ (A S S ) Ll_y L9 T/ Vi 'Jl \Iyl A « LU uyx. ‘)}Ju\.\. . FIGAA Lnaan LD STy AUV lJy | ) .

Global variables use 32,441 bytes (39%) of dynamic memory, leaving 49,479 bytes for local variables. Maxi

Ceneric ESP8266 Module, Senal, 80 MHz, 40MHz, DIO, 115200, 512K (64K SPIFFS), nodemcu, Disabled, Non



® O, don — mosquitto_sub -t devices/ete/temperature — 69x22

Xvii~ don$ mosquitto_sub -t devices/ete/temperature
68.
68.
68.
68.
74.
72.
70.
69.
69.
69.

PR WWEFEPFRPRBAEANNN




. © don — mosquitto_sub -t devices/ete/humidity — 69x22

Xxvii:i~ don$ mosquitto_sub -t devices/ete/humidity
31.
30.
30.
30.
30.
29.
29.
29.

WU NSO R AN




don — mosquitto_sub -t # -d — 108x24

Xxvi:i~ don$ mosquitto_sub -t '#'
Client mosqsub/43838-xvi. local
Client mosqsub/43838-xvi. local
Client mosqsub/43838-xvi. local
Client mosqsub/43838-xvi. local
Subscribed (mid: 1): 0

Client mosqsub/43838-xvi. local
68.2

Client mosqsub/43838-xvi. local
25.4

Client mosqsub/43838-xvi. local
68.2

Client mosqsub/43838-xvi. local
26.0

Client mosqsub/43838-xvi. local
68.2

Client mosqsub/43838-xvi. local
25.4

-d

sending CONNECT

received CONNACK

sending SUBSCRIBE (Mid: 1, Topic: #, QoS: 0)

received SUBACK

received PUBLISH (d@, q@, r@, m@, 'devices/ete/temperature', ... (4 bytes))
received PUBLISH (d@, q@, r@, m@, 'devices/ete/humidity', ... (4 bytes))
received PUBLISH (d@, q@, r@, m@, 'devices/ete/temperature', ... (4 bytes))
received PUBLISH (d@, q@, r@, m@, 'devices/ete/humidity', ... (4 bytes))
received PUBLISH (d@, q@, r@, m@, 'devices/ete/temperature', ... (4 bytes))

received PUBLISH (d@, q@, r@, m@, 'devices/ete/humidity', ... (4 bytes))
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MKR1000 Temp and Hur

C https://www.hackster.io/doncoleman/mkr1000-temp-and-h lity 22ec
Projects Platforms Challenges Live Q

80.5
80.0

79.5 - /\\.

N
79.0 +
y : ! TP, | TR T e

13:58:00 13:59:00 14:00:00 14:01:00 14:02:00 14:03:00 14:04:00 14:0500 14:068:00 14:07:00

-
VIS
-

23 w
B i "'-. ’
L .‘ns )

—

MKR1000 Tenip and Humidity Sensor

i

© Apache-2.0
Send temperature and humidity data from an Arduino MKR1000 to Microsoft Azure.

data collection environmental sensing weather

92 VIEwWS O COMMENTS 2 RESPECTS



https://www.hackster.io/doncoleman/mkr1000-temp-and-humidity-sensor-8f22ed

3 Connect The Dots X  +

O localhost ‘ﬁf

Re2 Connect
“4{‘5’ "“Dots

Live Sensor Data

Select Sensor/R-PI:

» MKR1000
:
b4
E
>
» MKR1000

©
o
s
=
=
o
o
o
E
o
b
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® ¢ Particle (formerly Spark) | = %

C' [ https://www.particle.io

‘):(’ Particle STORE

BUILD DASHBOARD

Build your Internet of Things.

Particle is a prototype-to-production platform

for developing an Internet of Things p

GET STARTED WITH A DEV KIT

PROTOTYPE SCALE
Build a prototype in minutes Go from a single prototype to
with cloud-connected hardware millions of units with a cloud

develooment kits platform built to scale

roduct.

MANAGE \Vfo

Manage your products ir (@)
field: deploy firmware © .ct
data.and
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»- Particle Build X

& & https://build.particle.io/build/56¢c92b531ad86c6543001040

1

2 "Adafruit_DHT/Adafruit_DHT.h"

3

4

5 DHTPIN 5

o DHTTYPE DHTZ2Z2

(

8 int temperature;

9 int humidity;
10
11 DHT dht(DHTPIN, DHTTYPE);
12
13 - void setup() {
14 dht.begin();
15 }
16
17 - void loop() {
18
19 temperature - dht.getTempFarenheit();
20 humidity - dht.getHumidity(Q);
21
22
23 Spark.publish("temperature”, String(temperature) + " °F");
24 Spark.publish("humidity"”, StringChumidity) + "%");
25 delay(5*1000);
A

27 }



O ® »- Particle Dashboard | Builc X

K C https://dashboard.particle.io/user/logs o R ) P = ¢ =

E 'X' + NEW ORGANIZATION dJon.coleman@gma n v

B temperature ] humidity [} spark/flash/status - device came online spark/device/app-hash
| 10 =10
|
0 mn mmmm nil “l || I I I » I 0 LARRRRRNNiN |,
l 12:08:20 AM 12:09:20 AM 12:10:20 AM 12:11:20 AM 12:12:20 AM
|
EVENT NAME DATA PUBLISHED AT DEVICE
humidity 34% April 10th at 12:13:07 am aardvark_chicken
temperature 59 °F April 10th at 12:13:06 am aardvark_chicken
humidity 38% April 10th at 12:13:04 am rusty_badger
temperature 66 °F April 10th at 12:13:04 am rusty badger
humidity 34% April 10th at 12:12:59 am aardvark_chicken
l
temperature 59 °F April 10th at 12:12:59 am aardvark_chicken
I
| humidity 38% April 10th at 12:12:59 am rusty_badger
. '
: temperature 66 °F April 10th at 12:12:59 am rusty_badger
humidity 38% April 10th at 12:12:54 am rusty_badger



. Q don — node Jusr/local/bin/particle subscribe mine — 80x24

bit:~ don$ particle subscribe mine

Subscribing to all events from my personal stream (my devices only)

Listening to: /vl/devices/events

{"name":"temperature","data":"71 °F","tt1":"60","published_at":"2016-04-12T03:54
:27.735Z","coreid":"1d0031f001747343337363432" }

{"name" :"humidity","data":"56%","tt1":"60","published_at":"2016-04-12T03:54:27.7
75Z" ,"coreid":"1d003f001747343337363432" }

{"name":"temperature",'"data":"69 °F","tt1":"60","published_at":"2016-04-12T03:55
:09.538Z","coreid":"2d0033000947343337373738" }

{"name" :"humidity","data":"41%","tt1":"60","published_at":"2016-04-12T03:55:09.5
50Z","coreid":"2d0033000947343337373738" }

{"name":"temperature",'"data":"69 °F","tt1":"60","published_at":"2016-04-12T03:55
:10.712Z","coreid":"400037000547343233323032" }

{"name" :"humidity","data":"38%","tt1":"60","published_at":"2016-04-12T703:55:10.7
35Z","coreid":"400037000547343233323032" }
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temperature,location=office value=72 timestamp



curl -1 -XPOST \
'http://localhost:8086/write?db=farm" \
--data-binary 'temp,location=office value=72




%{}.ﬁlnﬂux Write Data Documentation

Query: SELECT value FROM temperature GROUP BY location LIMIT 3

Query Templates ~

temperature

time value
2015-12-26T720:58:28.26Z 73.22
2015-12-26T720:59:28.72Z 73.04
2015-12-26721:00:29.382Z 73.04

temperature

time value
2015-12-26T20:53:41.316Z /4.48
2015-12-26T720:54:41.7982 74.3

2015-12-26T721:04:49.2732Z 74.12

temperature

time value

2016-01-01T19:51:25.9742 73.58




FInflux

Query:. SELECT mean(value) FROM temperature WHERE time >

temperature

time

2016-04-05T00:00:00Z

2016-04-06T00:00:00Z

2016-04-07T00:00:00Z

2016-04-08T00:00:00Z

2016-04-09T00:00:00Z

2016-04-10T00:00:00Z

Write Data

Documentation

5d GROUP BY time(1d)

mean

51.783532219570255

51.18808035714228

50.61226966292149

49.98173913043446

50.01026256564181

52.32058823529411

Database: farm ~

Query Templates ~

e




det ) " T 'mplti L \ "1 ocat




- Iv (] Auto Refresh: 5m v (O Past30days v
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50
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30

12 Mar 14 Mar 16 Mar 18 Mar 20 Mar 22 Mar 24 Mar 26 Mar 28 Mar 30 Mar 01 Apr 03 Apr 05 Apr 07 Apr 09 Apr
8 SELECT sum(value)/500 + 20 FROM farm."default".solar WHERE tmpltime() GROUP BY time(2h) 0]
BUILDER E SELECT value FROM farm."default".temperature WHERE tmpltime() AND (location = 'office' OR location = 'slab') GI ﬁ
BUILDER g SELECT min FROM weather_history."default".temperature WHERE tmpltime() ﬂ

+ ADD QUERY
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Don Coleman
Chariot Solutions
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