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SInstitutul de Cercetare / Dezvoltare: -
Produse High-Tech pentru Dezvoltare Durabila PRO-DD

— O structura inovativa pentru cercetare avansata

— Green, Energy INdependent University Campus GENIUS
Faza 2 Faza 2 Faza 3

Zona de educatie Facilitati pentru student Cluster de cercetare
(Fonduri regionale) Fonduri guvernamentale Beneficiari directt si indirecti
siregionale) Transfer tehnologic

Faza 1
Institutul ICDT

(Fonduri structurale)

Faza 1

Parcul solar =
(Proiecte CD) =2—

1. Cercetare

2. Educatie

3. Transfer
tennologic
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Centrul de date GREEN

— Infrastructura proiectata si realizata este compusa dintr-un Centru de date §i
o platforma pentru cuprinderea in retea, monitorizare si facilitate
multimedia croita pentru un numar mare de utilizator1 din toate centrele de
cercetare din Institutul PRO-DD.

— Datorita adoptarii unei arhitecturi orientate pe servicii, viitoarecle dezvoltari
sunt posibile fara interventii majore, putandu-se adauga, configura si
reconfigura resurse in regim dinamic in functie de cate sunt necesare si
disponibile.

— Centrul de date Green are o arhitectura de tip cloud-computing bazata pe o
structura Blade, orientata pe servicii ce vor fi furnizate cercetatorilor din
Institut, profesorilor si studentilor din intreaga universitate, altor universitati
s1 organizatii diverse din regiunea noastra si din tara.

Page = 4



Page = 5

@ Numar de procesoare: 29

@ Numar de nuclee : 174

@ Memorie RAM: 1440 GB

@ Memorie video: 6 GB GDDR5
@ Capacitate de stocare: 28 TB

@ Putere de calcul: aprox. 1 TFlops

Caracteristicile echipamentelor din Centrul de date
GREEN




Smarter Buildings: Intelligent Distributed Workspace

Page

for Energy Efficiency in the GENIUS Campus -

N

Proiect IBM Share University Research, 2009-2012

Dezvoltarea unui model global pentru cladirile s1 spatiile de birour1 ale
Institutului de Cercetare-Dezvoltare ICDT-Pro-DD din Campusul GENIUS
al Universitatin Transilvania din Brasov

Propunerea s1 proiectarea unei arhitecturi distribuite de achizitie de date si
control bazat pe senzori fara fir, actuatori s1 retele de calcul pentru a furniza
o eficienta energetica crescuta, o securitate imbunatatita, o fiabilitate
ridicata si o mentenabilitate economica pentru toate cele 12 cladiri ale
Institutului

Conectarea multiplelor sisteme de control (iluminat, HVAC, surse de
energie electricd) s1 a multiplelor locatii - control la distanta via internet si
wirelees, alarmare si monitorizare a evenimentelor

Crearea facilitatilor de tratare a intregului Institut ca un laborator de studiere
a parametrilor constructiilor si instalatiilor in vederea proiectarii, realizarii si
testarii unor solutii de tip BMS — Building Management System



Etape inifiale

— stadiu actual

— determinarea celor mai utile solutii de implmentare a comunicatiei radio
(e.g. Wi-Fi, IRDA, Blueetoth, DASH 7, ZigBee)

— determinarea celor mai potriviti senzori pentru monitorizarea conditiilor de
mediu ambiant (ex. temperatura, umiditate relativa, punct de roua, monoxid
de carbon, dioxid de carbon, intensitate luminoasa). 3 aspecte au fost
considerate la analiza senzorilor: precizie, consum de energie Si cost

— testararea diferitor dispozitive de retea
— crearea de dispozitive de monitorizare si achizitie date, conectabile USB

— senzorii precisi de monoxid/dioxid ce carbon sunt scumpi (ex. o solutie de
cost redus ajunge la aprox. 2003)

— costul este proportional cu performanta senzorilor.
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Implementarea dispozitivului de retea

- S-aincercat o implementare de la zero

- majoritatea dispozitivelor comerciale sunt scumpe si nu prezinta un format general

- s-a dezvoltatat modulul de alimentare cu energie, cel de procesare si modulul radio

n -> concluzia: timp insuficient pentru a termina tot ce se dorea sa se realizeze,
asadar, s-a decis utilizarea unor platforme existente



Implementarea dispozitivului de retea

- noua solutie implementata presupunea utilizarea componentelor:
Arduino Pro Mini, XBee si a modulelor de extensie cu senzori

XBee
Series 2
Sensors board
) /
Arduino ®
Pro Mini »r}.\\.@
3 ¢ -y
4 ER - P 00000y % =
\ 3% A i .§%
/T\ Actuators board
Power
Supply
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Implementarea dispozitivului de retea

- urmatoarea solutie se bazeaza pe utilizarea platformei Seeeduino
Stalker v2, Xbee si a modulelor de extensie(prevazute cu senzori sau
elemente de actionare)

U.FL. RF Connector Chip Antenna
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Implementarea dispozitivului de retea

Radio Module Sensors Module Processing Power Supply
Module Module
()
Micro- Rechargeable
Antenna Sensors 1..n processor battery
Voltage
Memory regulator
Communication Adapt signals
interface circuits RTC Charge
controller
A
A
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Communication

Energy
Harvesting
Module

Solar panel
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Energy harvested



Implementarea dispozitivului de retea

- modul de extensie cu relee: permite comutarea alimentarii cu energie
a unor echipamente electrice externe (max. 10A)

- curentul consumat de acest modul de extensie este destul de ridicat
(40mA pentru fiecare releu)
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Implementarea dispozitivului de retea

- Modul de extensie cu senzori (care se bazeaza pe un format general):
- SHT71 (temperatura, umiditate relativa);
- Termistor (temperatura).

EXTENSION SHIELD

| 1~ XBee serial TX

2

3 — microSD card detection

4 — control microSD card power
5 - control XBee power

6

7

8 — debugging led

9 — shield identification

10 - shield identification

11 — shield identification

12 — detect XBee sleep mode
13 — control XBee sleep mode
GND

AREF




Implementarea retelel de senzori fara fir

- aproximativ 80 de noduri de retea




Implementarea retelel de senzori fara fir

- reteaua a fost distribuita initial intr-o sala de curs din Laboratorul L6
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Implementarea retelel de senzori fara fir

Noduri router

Nod
coordonator

|
[
B

Noduri
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Analize initiale
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Optimizari si procesari de date

» informatia este transmisa doar atunci cand apare o anumita diferenta de valori
fata de informatia transmisa anterior

245

24

Temperature [°C]
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Time
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Temperature [°C]
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Time



Arhitectura sistemuluil de monitorizare

Q. Q.
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- Driver 1
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. Driverm

DISTRIBUTIE SI STOCARE DATE

Client n



Sistem de monitorizare

- componentele software si conexiunile dintre acestea

O

Server & SERVER SERVICE
(WsnServerService) | | TCP/IP I
T
g 4 ¥ % | Listening Thread Listening Thread [ ¥
B e P& Client Driver e 3
N
~N
L] [] - v v
N
Processing data functions
WsnlLibrary
Z )
TCP/IP TCPIP E < | A 4
Ve DATABASE
/ \
\
—| >
Z \
Client Driver

(WsnClient) (WsnDriver)




Sistem de monitorizare

- Optimizarea bazei de date

- indecsi, statistici Partitioning Scheme
. RANGE FUNCTION TO
- proceduri stocate implementate Ao e ([FG1], [FG2), ... [F612])
cuMsSQL Express Edition pentru a VALUES “S’*
permite partitionarea bazei de date si
preluarea informatiilor Range File
7 — ' FGi
corespunzatoare January
- testele efectuate au demonstat Orders —
eficienta metodelor implementate <
T : : 1]01/01/03
- acestea pot fi aplicate cu usurinta si 2 lotm1os Rangs i
pentru alte tipuri de baze de date 3|01/02/03 r hmgar — |:I§2
401102103 ebruary
- ""--\..___‘_____'_,_,..-"
n|12131/03 ’ < >
|| Range File12
December FG12
'“hu..._‘_h__._'_,f-'"

Page = 21



Sistem de monitorizare— aplicatia Driver

{35! Wsn Driver - prqect: Institut PRO-DD
File | WSN  System Windows Help

Extended PAN ID: 00000000 00000017 Scan channels: FFFF Operating 16-bit PAN ID: 8450 Options ->
Operating PAN ID: 00000000 00000017 Operating channel: 14
Node type Address 16bits  Parent Address 64 bits Node identffier Fimware  Hardware Shield type Battery [V] Memory  Parameters AR Active
,’ coordinatornode 0000 Gu1 3A200 407762FA GATEWAY NODE 2140 1946
& end node 26D3 0000 3A200 4054F8B4 REMOTE 25A0 1942 none
\® end node B26B 0000 13;'*255 4’"“F90" ROBOT 2540 1942 none
fZendnode  [A353 [0000 [0013A20040695047 | TERMINAL 01 -— DT. 06/30/2012 1341:57. 7: 2757 C. RH: 3784 %. DP:1191C | [ |
\“ end node EB56 0000 0013A200 40 1F6C5 TERMINAL 03 25A0 1546 sht71 sensor
& end node C651 0000 0013A200 4071F723 TERMINAL 02 25A0 1546 sht71 sensor
\$ end node 300 0000 0013A200 4071F726 TERMINAL 04 29A0 1946 sht71 sensor 358 1159 DT: 05/30/2012 13:41:52, T: 20.47 °C., RH: 54.20 %, DP: 10.89 °C
< | 10 [ »
Wsn telegrams (=]} server telegrams =]
+ | @A
Date Time Telegram type F Z | ‘ Date Time Telegram type =
S T ; B nnc =1 i
05/30/2012 1641:58  Zigbee Transmt Status ((xBB) sliveryStatus 000 2| 1|[ 05/30/2012 164158 AddShieldSht11MeasurementResponsePackage L4
05/30/2012  16:41:58 ZgBes Transwrt Request ((x10) | DeliveryStatus 05/30/2012  16:41:58 AddShieldSht11MeasurementRequestPackage
55 39 fE‘Z 16:41:58 Zigbee Received Package (2¢50) 0x00 = Succsss; (01 = MAC ACK Faiure; 05/30/2012  16:41:54 AddShieldSht 11Measurement ResponsePackage
(500 Lisdis] iopbse T ) ~ || ©x02 = CCA Failure: (15 = Invaiid destin... | || | 05/30/2012  16:41:54  AddShieldSht11MeasurementRequestPackace ¥
Temperature Relative humidity Dew Point Date & time Temp[C]  RH[%  DP[C] Battery Voltage
50 100 50 05/30/2012 13:41:57 751 w19 e
05/30/2012 13:41:46 30.72 48.40 18.58 % 3'72
3 80 % 05/30/2012 13:41:35 N7B G778 2505 S 3% 1
ola q 05/30/2012 13:41:24 28.58 65.10 2232 > 34
o % P ™ = g p o % = 05/30/2012 13:41:13 041 5527 1113 33
] 4 = T N = PN | | 5022134102 04 B3 1M17 1:38PM 1:39PM 1:39PM 1:39PM
= = \ =2 \
= 14 = 40 - 2 14 - 05/30/2012 13:40:51 2043 55.31 117
= = D > e ® .
R e 05/30/2012 13:40:40 045 5547 1123 e
2 20 2 05/30/2012 13:40:29 043 555 1125 T 1640
05/30/2012 13:40:18 20.40 55.61 11.22 § 1230
-10 0 -10 s 820
= = = = = = === = = = = = = =
Lo aaocaa AN A A A o aoca = 410
£ 8% %= £ 835 % % £ 8% %= 0
A R e SIS AR A AR ER IR T AT 1:38PM 1:39PM 1:39PM 1:39PM

_L
«

Database server:  connected Network connection: opened -+ v Meonitering and control process: on ®) v



Sistem de monitorizare—reprogramare de la distanta

- procedura este necesara pentru a Erterth btoader applcaton
simplifica procesul de mentenanta '

Initialize the device

\]
0x0000 ; o
Open serial communication
Watchdog —N
\ Timeout?
Wait for any incoming telegram
Application Flash Section i Yis
— Parse the received telegram Start firmware application
o Update uC firmware ==
G4bits address (e 0013A200 4071F723 l
16bits address Ox CB51 Itis
Update Firmware ~— NO——
Firmware hex file areArduine \hex\End Node Firmware Arduino .cpp hex Telegram?
:100000000C9497000C34BFO00CI4BFO0OCI4BFO0SC |
:100010000C94BFO000CI4BFO00CI4BFO00CI4BFO0E4 YES
l :100020000C94BF000CI4BFO00CI4BF000CI4BFO054
:100030000C94BFO000CI4RFO00CI4RFO00CI4BFO044 X
:100040000C94731B0C94BF000C94661D0CI4RD1D96 Determine address and data bytes
:100050000C94BF000CI4BFO00CI4BFO00CI4BFO024
:100060000C94DF190C94BFO008000000BES22449D4 l
1000700012 3EABARARZABECDCCCCACSEN0000080DA
:10008000BEABARARAAIFO0000000BFO00000803F4D Read the Flash memory page
:10009000000000000008417803EB4387011330190D and store it in programming buffer
:1000R0000E3CC3BD4282AD2B3E62ECE276BEDISF3A i
) s Erase the Flash memory page
BOOt Hash Sechon Mo.lines: 1119 MNo. total bytes: 17880
OXOFFF Update process l
Mo. bytes updated: 10368 Update the programming buffer
Time elapsed: 00:41
I Estimated time: 01-10 l
i Write the Flash memory page
with data from programming buffer
. .
Page 23 Send back a response serial
h telegram as confirmation of update




Sistem de monitorizare—reprogramare de la distanta

- Solutie optimizata — utilizeaza un algoritm dedicat pentru reducerea
cantitatii de date transferate

r = = - ~
o' Update uC firmware by comparison - s Q

Identffier TERMINAL 25
B4bits address O« 0013A200 4071F7CF
16bits address O« AC28

[ Fimwares selection [ RMTD slgonthm }|

Page CSno. AOQ no. SOno. Resutt =ES Description “ 1| AO Description ! “ 1| SO Description
1 4676 128 14  |Initial: 149 bytes; RMTD: 42 bytes - : 1 (100, 127, 100, 127) 1 T.i=0.v=12) E 1 C.x=0.iy=0,1=66)
2 3212 128 1 Initial: 149 bytes; RMTD: 23 bytes - 2 (125, 126, 124, 125) 2 T.i=1,v=148) (] 2 (T.i=866v=44)
3 1028 128 25 Initial: 143 bytes; RMTD: 56 bytes - 3 (126. 126, 124, 124) 3 T.i=2.v=151) 3 (T.i=67,v=38)
4 105 128 13  Initial: 149 bytes; RMTD: 39 bytes - 4 (124, 126, 105, 107) 2 C.ix=0,iy=0/1=4) 4 (C.ix=92.iy =68.1=6)
5 1413 128 19  Initial: 149 bytes; RMTD: 47 bytes - =il & (125, 126, 105, 106) 5 (C,ix=0,iy=0,1=5) 5
= S22 $22 SR arnt P 6 (126, 126, 105, 105) 6 C.ix=0,iy=01=86) 6
Initial total bytes: 27195 New total bytes: 24350 Result %: 89.54 7 {126, 126, 103, 103) 7 C.x=0iy=01=7) 7
8 {126, 126, 95, 95) 8 C.ix=0iy=01=8) 8
eeZeeeZeieeZeeeZeeeZeeeZeeesleecsloecslecslrosloessluroclosslooclocclee ® g 5:125.125_91‘51: g ::C‘D(=C,'r“-'=C.|=3} g
10 (126, 126, 87. 87) 10 C.ix=0,iy=01=10) 10
1 (126, 126, 83, 83) 1 C.ix=0iy=0.1=11) 1 (C.ix=80,iy = 80,1=18)
12 (126,126, 71, 71) 12 C.ix=0,iy=0.1=12) 12 (T.i=98.v=125)
13 (126, 126, 63, 63) 13 C.ix=0,iy=0,1=13) 13 (T.i=99,v=236)
14 (126, 126, 59, 59) 14 C.ix=0,iy=01=14) 14 C.x=100.iy =100.1 = ...
| 115 {126, 126, 55, 55) 15 C.ix=0,iy=0,1=15)
J il I L 1 {126. 126, 51, 51) bl I [ (C.ix=0.ivy=0.1=16) =
Update process status I

No. bytes updated: 4736 Time elapsed: 00:13 Estimated time: 01:01

| Stop




Sistem de monitorizare— aplicatia Client

o' Wsn Client - projec-t‘: Institut PRO-DD E‘M

File ~Windows Help

Node type Node identfier Shield type Shield SHT71 measurements - TERMINAL 01
{7 coordinatornode  GATEWAY NODE = 2 2
& end node REMOTE none Temperature Date &tme Temp [C] RH[4]  DP[C] =
<® end node ROBOT none 273 05/25/2012 01:03:33 272 5898 1428
% end node TERMINAL 01 sht71 sensor e “qlmoo 05/25/2012 01:07:34 270 5901 14.27
@ end node TERMINAL 02 sht71 sensor i "”I [ 1o [Re ft 05/. 201:11:35 2259 59.30 14.24
$ end node TERMINAL 03 sht71 sensor £ 254 ”| e ?.P ~ ‘?. ?‘ RS U\l{au. ,.99 i ,i: 05, 201:15:36 2268 59.22 1431
& end node TERMINAL 04 sht71 sensor % 29 454 | Uy IR Vi8] Y *®Ta fllg &\ T? i g1 f 05, 201:19:37 243 53.70 1421 |z
> = HRIERNLEN VTN 4 VIMEL, Re [BE™N e |8 201:23:38 267 5916 1428
22.362 1 81 £ i 05 201:27:38 266 5931 1431
297 )| 4 ¥ 05 201:31:40 268 5922 1431
01:00 02:00 03:00 04:00 05:00 06:00 07:00 05/25/2012 01:35:41 2266 5528 1430
05/25/2012 01:39:42 2255 5966  14.30
- e 05/25/2012 01:43:43 259 5961 1433
Relative humidity
otiet 05/25/2012 01:47:44 241 6016 1430
: T 05/25/2012 01:51:45 255 5972 1432
60.306 3 - % 5t lh‘ﬁ = 05/25/2012 01:55:46 253 5981 4R
£ 59072 Ll T esBl Y Jle IR ML REY AR A LR 05/25/2012 01:59:47 250 5987 1431
Selected interval | custom v i T PR lﬁa‘u ‘_\d‘?g'.,, uq,m; I W i %% T oM 05/25/2012 02:03:48 262 5952 1433
S— 3 5968 —F—f—p e —y—— T THRIE S | 05/2572012020749 254 5960 14277
s/25/2002 O~ 59,304 _%"w] / : LRRY 05/25/2012 02:11:50 259 5973 1436
0000 A - [eye” 15, 02-15: 2 50 en 20 439
1.00:00AM B [°8 05/25/2012 02:15:51 250 6020 14
58.97 05/25/2012 02:19:52 240 6028 1432
5/25/2012 [@~v 01:00 02:00 03:00 04:00 05:00 06:00 07:00 0 12022353 2256 59.81 1435
TATER 0 12 02:27:54 247 5983 1427
74345AM G~
' 8 Dev: Point 0 1202:31:55 253 59.87 1434
Measurements @) shield 144 ¢R ? jq E‘ :gf;iizg gii Eggg E;i
14342 lv.o e dv. A ‘ U U339/ o) 39./ U
battery voltage R cal? | (ol AT I Q TR/ 112 02:43:58 g 60.08 5
5 1y voltag - e R A xcﬁ..‘ A ?Q,.a%o..l 0 1202:4358 249 6 14.3
*) available memory £ 14.284 o7y S S Bk S of ‘lbu.{ T 3 The )5/25/2012 02:47:59 2228 60.44 1425
S 122068 s /14 ' 05/25/2012 02:52:00 047 6004 18R
> ¢ ¢ & a [ VAN 05/25/2012 02:56:01 241 6016 1430
e 14.168 = wjﬂ% 05/25/2012 03:00:02 255 5969 1431
1411 Yy o 05/25/2012 03:04:03 257 5972 1434
01:00 02:00 03:00 04:00 05:00 06:00 07:00 05/25/2012 03:08:04 2243 60.01 14.28
05/25/2012 03:12:05 256 5975 1433 <

Number of records: 100 Export to CSV

Database server: connected g v



area software a dispozitivelor de retea

o ————— ——————————————————————— ———— i ——————————

NTALZATON
battery_capacity - 3000

101_current += curentUC.

RTC_modue_stadoy
CurrentR TG =
1ot_curment +« curentXBEE XE

101_currert 4= curertATC F

- 0,006 *tot_current + irtemupt_generated =
curentBM - 1000035 urrent +« currentVR,
ve have inbally an intemupt 101_current 4= currertBM, Batery Monit
fic_intemupt_generated =
xbee_irterpt_generated - 0 used_energy = used_energy + (fot_current * 0.001 )
wai_resporse = 0. battery_capacity - batlery_capaciy - (lot_current * 001 )

1T71,2 - term used_enery_CPU +. curentUC * 0.00

|
|
|
|
|
|
|
|
I frc_generae et
|
|
|
|
|
|
|
|

send.recarde -~ 0 \ /
/ e ' e i 0P
WO / \ R
\ o e e e e e
/ N
\
\
after ‘
Edge to |
Function :
o _imemupt generateds 0 |
Chart Ee call % :
3
s |
4 £ - ' I
- 2 ¥ 3 curentc. C_UART |
W 2 o Z 2 i . “ current TWI - .09
# & 5 & & & § o |
= = = = = = = E |
= § § § § § § § ;& it |
g = = = & & & c 8 ms
5 2 2 2 i 2 2 ] o clock e |
S B B 3 3 2 3 3 g [oee_irmemip_generated |
5 El El El 3 3 3 3 2/
(e |
export_data.mat |« rew Serones :
To File — i i AR |
P _generated |
i : I
Display |
|
Total current \ /
variation Cld (3 [ I I [ | [ — :
y
Total XBee BM CPU RTC Sensors  Veltage No. measurements /I
energy energy energy energy energy energy  Regulaior 7
energy e — ——



Implementare retea de senzori
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Sistem de automatizare KNX

User control for: Includes:
- lighting lamps - 24V voltage source
- heating - USB interface
- air ventilation - acting devices
- blinds / Light intensity and
- movable partition wall person presence sensor _\
[ |\:| ] J | [ ] I — 1]
| T i E—— | _
—! 6 @ g & KNX L4779 KNX g & L
access panel KNX access panel = =
SEy = controlul iluminat

= control incalzire
>_

aeeeeeean
aeeeesens
aeeeeeeee
. JOOO0O0000
aeeeeeess
aeeeesaas

i Y R . 1 . M

A

DAk S O

+ lemperalura setald pe o valoare minim&
« iluminat intrerupt
Jaluzele coborate

Neutilizare

A UHs,
R RGNS

+ iluminat constant

=
:6% = temperatura setatd pe o valoare prestabilita
)
%“s +  Jjaluzele ridicate

glass wall
(full heigh and weight)

VN apasare lasta «  iemperatura setata pe o valoare prestabilita
Prezentare .
Page . 28 / L L « iluminat intrerupt

» jaluzele coborate

movable partition

proiector

Prezentare

Ponor:
Nd ( prolector

‘—'—-—__-—-——"‘-‘

apisare tastd




Alte posibilitati de monitorizare

TEG (demisol)

Pret tablou monitorizare: 111,40 lei
Pret monitorizare consum energetic: 4010,38 lei
Pret monitorizare consum agent termic: 9556,28 lei

Pret monitorizare consum apa caldé-rece: 2137,80 lei PM210PG PM210PG PM210PG
1 Pret total: 15715,86 lei (demisol) (parter) (etaj)
= consumul de energie
electrica
Pret: 3804 lei
(promgosldlgidbus] Distribuitor agent termic
1 pret: 121,38 lei rincipal (demisol
= consumul de energie ’ pringipal (demisol)
- MBus
termica 220
Tablou
Monitorizare
Dn40 Dn65
= consumu I d e ap a DATA CENTER calor:-ifere pardgsealé
(stocare informatii) SIGURANTA
AUTOMATA
Mbus Pret: 9024,40 lei |  TF-STH
pret: 121,38 lei 2210V
CONVERTOR
i RS485 - RS232 3 . :
2 SIGURANTA
e AUTOMATA
CONVERTOR S
Rz Mbus - R$232 & SIGURANTA
T § AUTOMATA
TRANSFORMATOR " T
24VDC Mbus
pret: T64lei Pret: 2137,80 lei 22
Pret: 578,40 lei Reed |I {R‘*‘“
& Q
Dn40 Dn40
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Monitorizarea temperaturii din podea

Convertor
RS232 RSZ32-RS485 ICP DAS 6 RTD
% 17520 M7015

RS485

Sursa 24Vi2 54
MOR-60-24
ICP DAS 16 DO
M7045
RS232
Tablou spina (instalat la demisol)
e
ICP DAS 16 DO
] Sonatop Sursa 24V/2.5A
RS232-RS485 MDR-60-24
17520
[
ICP DAS 6 RTD
M 7015

RTD——|
RTD——

ICP DAS 16 DO |
M7045

[ RS
& I — ~ro—

81




Monitorizarea temperaturii din podea

= Temsresizion Drer e e IR R —

File System Help
Name Module ID Channel ID Moduletype  Channel type Description TBR Status Parameters
<:;-«__IZE_-I_ DT. 06/19/2012 19:21:09, T: 31.91 °C
\ temorezistenta 2 17 1 M7015 22. Platinum 100, o= 0.00385; 0 ~ 200 °C 5 enabled DT: 06/19/2012 19:21:08. T: 333 °C
U temorezistenta 3 17 2 M7015 22. Platinum 1L‘ , a=0.00385; 0 ~200 °C 5 enabled "19/2012 19:21:09, T: 35. 15 C
 temorezistenta 4 17 3 M7015 22. Platinum 1w. a=10.00385; 0~ 200 °C 5 enabled 012 19:21:09, T: 34.0
& temorezistenta 5 17 4 M7015 22. Platinum 100, o= 0.00385; 0 ~ 200 °C 5 enabled
O temorezistenta 6 17 5 M7015 22. Platinum 100, o= 0.00385; 0~ 200 °C 5 enabled
. temorezistenta 7 18 0 M7015 22. Platinum 100, o= 0.00385; 0 ~ 200 °C 120 disabled
O termorezistenta 8 18 1 M7015 22. Platinum 100, o= 0.00385; 0~ 200 °C 120 enabled communication emor!
o
T e Date & time Temp ['C]
06/15/2012 19:21:08 31.91
34 06/19/2012 19:21:04 3204
19/2012 19:20:59 3217
2012 19:20:54 3227
/2012 19:20:49 32.38
328 4012 19:20:44 3248
_o— — T S 3252
4 o__““’—u__o__“ 2012 19:20:33 3259
e——g 18/2012 19:20:28 3259
316 20:23 3247
o) y 9/2012 19:20:18 32.15
= ' 9/2012 19:20:13 3150
= 16/19/2012 19:20:08 30.65
> o 2 7 ik
204 / 11\»4012 19:20:03 2576
06/18/2012 19:19:57 29.78
" el el 06/15/2012 19:19:52 2578
06/18/2012 19:19:47 2578
06/19/2012 19:19:42 2578
&2 06/19/2012 19:18:37 29.80
06/19/2012 19:19:31 25.80
06/19/2012 19:19:26 23.81
28 0 2012 19:19:21 23.81
7:19PM 7:19PM TR 720PM 7:20PM 7:21PM CS!J 5"‘.4012 L =1

Serial connection: opened

v

Meonitering process: on

R4




Monitorizarea temperaturii din podea

Cu doar cativa senzori este dificil sa se obtina o precizie buna atunci
cand se doreste sa se realizeze o reprezentare grafica bidimensionala
a variatiel temperaturii
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Un alt tip de aplicatie

= program Parteneriate

= SMTSM - Proiectarea, Bk
Qezvoltarea Si . fans Afies) incicare
implementarea unui
sistem de monitorizare b
a turistilor in spatiile (9] ¢ ) Nod eoerdarieter
montane, in vederea a® © Nodfix de retea
cresterii gradului de 20 €3 Nod mobil de retea (turist)
siguranta a acestora si ® _ B Caloulator dedicat
oferirii de suport in caz r g
de necesitate ” O
o o
, | Enorgy O O ""“‘."
Radio Module Sensors Module Pf":l‘;:zsli:g P°‘::; ‘:“::P'V I Harvesting I T
((')) I Module I O 0] O
B Micro- Rechargeable
Antenna Sensors 1..n processor battery | Solar panel | ) o
or other @
Volt
Mnmory reguligce)r I h::/:rs?xwg | O O
Communication Adapt signals solutions
interface circuits RTC Charge | | O O
controller
g [ SS—— %)

.
. »
t i J G
‘

Communication Energy harvested



