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1. Giéi thiéu tong quat hé thong

Hé thdng quan tric tu dong giup ngudi sir dung giam sét, theo ddi cac chi
tidu chat luong khong khi, nuéc sach va canh béo ngap truc tuyén tir xa qua cong
thong tin dién tir (website) mot cach don gian va tryc quan nhat. Pong thoi, cung
cap thong tin thiét bi nhu: tinh trang ning lugng, trang thai hoat dong. . .gitip nguoi
st dung cha dong van hanh hiéu qua thiét bj.

Céc thiét bi quan tric tu dong do dac phan tich, luu trit di liéu tai chd va
truyén vé may chu theo thoi gian ldy mau duoc cai dat. Thiét bi c6 thé sir dung
dién ludi, nang lugng mat troi hoac két hop, du trit ning luong bang UPS hoic pin
tdy thudc vi tri lap dit cling nhu nhu cau sir dung.

NGUOI

DUNG CUOI

« Cam bién * Cosodur * Truy cap qua
« May tinh lidu trinh duyét
cong nghi¢p * API truy web
« Bo truyén xuat dit liéu » Tichhop
di liéu 4G . TirJh tgén ﬁfljr?l iggﬁal
* B nguon phén tich Ich
g J

Hinh 1. 1 — M6 hinh téng qudt hé thong
1.1. Giai phap quan tric chat lwong khong khi tu dong

Theo quy dinh vé chat luong tinh trang khdng khi xung quanh caa bo tai
nguyén moi trudng moi nhat, cac chi tiéu quan tric dé danh gia bao gom: luu
huynh dioxit (SO2), cacbon monoxit (CO), nito dioxit (NO2), 0zone (O3), Vi bui
10um (PMzo), vi bui 2.5um (PM2:)

Bang gidi han cac théng sé co ban danh gié tinh trang khong khi xung
quanh va giam sat tinh trang 6 nhiém khong khi theo quy chuan k§ thuat quéc gia
QCVN 05:2013/BTNMT.

Pon vi: Microgam trén mét khdi (ug/m?3)

Trung
R ; Trung Trung R Trung
i Thong so binh 1 gitr | binh 8 gié mg?&m binh nim
1 SO2 350 - 125 50
2 CO 30.000 10.000 - =
3 NO2 200 - 100 40
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4 O3 200 120 - -
5 | Téng bui lo leng 300 - 200 100
(TSP)
6 Bui PM1o - - 150 50
7 Bui PM25 - - 50 25
Ghi chi: dau ( - ) 1a khong quy dinh

Chi s6 chat luong khong khi trong quan sitc khoe duoc quy doi sang chi sb
AQI véi thang diém tir 0-500.

Bang chi s6 chat luong khong khi trong quan sirc khoe AQI

AQI PMqq (24 i) PMys (24 gid) NO, (24 gid) Os (8 gid) CO (8 gid) SO, (24 gid) NH; (24 gid) Pb (24 gid)

O nhigm vira phai (101-200) | 101-250 61-90 81-180 101-168  2.1-10 81-380 401-800 1.1-2.0
Kém (201-300) 251-350 91-120 181-280 169-208  10-17 381-800 801-1200 2.1-3.0

Thiét bi quan tric thu thap dir liéu méi trudng khong khi xung quanh va cho
phép nguoi dung theo dbi tinh trang chét lugng khong khi va dua ra canh bao
thdng qua cong thong tin dién tir website khi c6 ham lwong chat khong cho phép
vuot qua gidgi han quy dinh.

Co ché lam viéc:

Theo thoi gian 1dy mau cé dinh duoc cai dit thiét bi quan trac tu dong doc
dix liéu tir cac cam bién.

Qua trinh lay mau:

= Cam bién byi 1dy miu truc tiép bing bd 14y miu khong khi tir dau
cap, qua bd phan biy hoi nude di vao cam bién vi bui. Ddi véi cam
bién cac khi khac di qua bo loc bui va b?ly hoi nudec.

= Qua trinh 1dy mau duoc thuc thi khi may tinh cong nghiép goi yéu
cau cho cam bién

= Cam bién tra vé gia tri, may tinh cong nghiép phan tich, danh gia gia
tri va luu vao co so dir licu

= Dit liéu dugc luu trit va theo ddi tai chd qua céng VGA hodc qua
webserver tai ti bang dién thoai va may tinh, dong thoi duoc gdi vé
Cloud server.

= Hoan tit qué trinh 14y méu, cac cam bién roi vao trang thai ngu tiét
kiém nang lugng chd chu ki méi
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1.2. Thiét bi quan tric chat lweng khong khi

Cau tao thiét bi duoc thiét ké dé hoat dong véi dién ludi va két hop nang
lwong mit troi, két ndi pin du trix cho phép thiét bi hoat dong lién tuc khi mat dién
thoang qua hay ngudn ludi chiap chon dé bao vé cam bién rat d& anh huong néu
ngudn dién khdng 6n dinh

Charger Batteries
gid I —— [, & - ‘
> s 0D [}

Solar | #5#

=, ~ |

Controller

Power supply
Power supply module . ) |
) () cPrs ‘ BLE ] @ GPS ] [ Security ‘ @ Mcu

Il l Temperature

Humidy D <

Sensors

Hinh 1. 2 - M6 hinh thiét ké thiét bi quan trac khong khi

Céc thdng s6 ky thuat va chic nang co ban cua thiét bi quan trac khong khi

STT | CHUC NANG THONG SO GHI CHU
1 | Do céc chitiéu Theo tiéu chuan Co ban bao géom: COx,
y&u cau NO2, SOz, NO, CO, PM10,
. . PM2.5
2 Sai so Theo tiéu chuan <5%
3 Cach thirc 1ay | Qua b 1ay mau tich hop
mau ctia cam bién
4 Nhiét do hoat DPén 70 46 C
dong cua hé
thdng
5 Ngudn cap Pin mat troi 20Wp Két hop dién ludi
6 Pin luu trix Pin LipoFe4 12V/20Ah | CO thé du kha nang du trit
t6i da 5 ngay véi mirc do
cap nhat dit liéu 1 lan/gio.
7 | Kétnditruyén Ethernet hoic 4G Str dung SIM véi cac nha
thong mang trong nudc.
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8 | Téc do capnhat | Nhanh nhat 5 phat/lan | Mac dinh gai gid tri trung
dir liéu binh 30 phat/lan
9 | Luutritdiliéu | Luu dit liéu 24 thang Qua 6 cting SSD
lién tuc
10 | S61lugngcam | Hd trg dén 10 cam bién | Chirc nang do nhiét do va
bién hd tro giao tiép RS232 hoic dd6 Am duoc thiét ké du
RS485 va 1 cam bién | phong, sdn sang nang cap
giao tiép Analog cho 1 khi can thiét
ta do dac
11 Tu dién V6 nhua chiu nhiét 300Hx400Wx200D mm
ngoai troi, chdng nudc,
chbng bui
12 Phuong thc | Theo yéu cau, mic dinh | C6 kha ning mé rong thém
truyén dir liéu vé HTTP POST JSON cho cac phuong thic khac
trung tdm
13 | Piéu khién tir xa | Qua cong thong tin dién | Cai dat thoi gian lay mau
tor
Thong sb ki thuat cam bién: (Measurement method: Electrochemical
method)
CO Measurement range: 0~1000ppm
Sensitivity: 0~15 UVI
Accuracy: 0.03ppm
Overload: 2000ppm
NO Measurement range : 0~20ppm
Sensitivity : 0.001ppm
Accuracy : 0.001ppm
Overload : 50ppm
NO2 Measurement range : 0~20ppm
Sensitivity : 0.001ppm
Accuracy : 0.001ppm
Overload : 50ppm
SO2 Measurement range : 0~100ppm
Sensitivity : 0.001ppm

5|Page



Accuracy : 0.002ppm

Overload : 200pp

PM2.5

Measurement range : 0~1000ug/m2

Sensitivity : 0.3ug/m3

Accuracy : 15% or +10ug/m3

PM10

Measurement range : 0~1000ug/m2

Sensitivity : 0.3ug/m3

Accuracy : 15% or +10ug/m3

Air Humidity

Measurement methods: Capacitive

Measurement range: 0 ... 100% RH

Resolution: 0.1% RH

Sensor accuracy: + 2% RH

Air Temperature

Measurement methods : NTC

Measurement range : -40°C ... +60°C

Resolution : 0.1°C

Sensor accuracy : * 0.3°C

Kién trac thiét bi quan tric chat luong khong khi xung quanh gdm: bo sac,
bo chuyén mach nguon, cam bién, may tinh cong nghiép tich hgp module 4G.
Thiét bi ty dong gai dix lieu vé may chi qua mang di dong.

COMPACT WEATHER SENSOR
T N TN SERVER
~ ) [ emzs |/
( 4 i ) soz |
{_ KHONG KHi / BOLAY | | PMIO J |.‘
7 XUNG QUANH 5 MAU L L
| )
b —~ N N WEB R
() ( " mm
A | NO3 , |, o2 ' -
- 3 \ 9
’Q‘ 5O :'f_'_" '_'__.__/ — Ny ding
— NGUNG TN Ty
i/ v y
£ERR V() (m)
v S N HTTPS
B0
CHUYEN F 3
MACH \
MODBUS RTU \
[ ]
4G LTE
—> L 4 A

Ethernet

MAY TiNH CONG NGHIEP

<>

internet

Nguyén ly hoat dong

- Khing khi xung quanh duge &y vao cam bidgn qua b I&y mdu va bd ngung by loai bé hot nurre.

- Cém Dlén Hip g8t trong b compact weather sensar truydn ol B2y qua duémg RS485 chudn MODBUS RTU (baudrate: 19200bps, parity: none,
S10p bit: 1)

- My tinh cang nghip iy thap leu irlr o ligu, oudt gia trj i el qua webserver ti 1 (ot thé by cap qua man hinh VGA hode dign thoai may
tinih kit i tir xa) va buydn dir Beu vé may ch (hiips post json).

- Theri gian Iy mu 5 phid.
- Thi gian géd o B2u: gid trj rung binh 1 gitr theo gitr chiin (1:00 gab, 2:00 giv. 3:00 gity ... 24:00 gidr).

- N dung godi dir ligu vé gia b trung Dlnn 1 gity hao ghm cAc thing tin chinh: hang s do, két gua do. don vj do, thiv pian do, trang thai cla thist
bi do (dang do, higu chudn, bao B thié b).

- Thei gian: déng b thévi gian thire thee chudin qube 1& mai gitr Vigt Nam (GMT+7).

- Chare nang phin mém: rich xudt oF By theo hinh thic bdng bidy, bidu 63; quén 1y, hidn thj dir ligu (120 tram, hang sd, théi gian, dom v da,
odit qua G0 v trang i cia thiét B do (Jang do, Nigu chudn va bao 14 et biJ; linh 134N =0 sanh va bisn e 40 Béu (Hinh loén gis I Kn nhél,

TUF VAN THIET KE
CONG TY CO PHAN KHOA HOC CONG NGHE
BACH KHOA THANH PHO HO CHI MINH
(BKTECHS)
[Biia ch: s 268 Ly Thurtmg Kokt, Phustmg 14, Qudn
10, TR HA Chi Minh
[pidn theei: 028386516654 bidechs@hcmut edu.m

[Téng giam dbc: Bdu Viin Ngo
Thidst kik: K Mguydn Hodi Phong
3k tra: 15 Higuylin Minh Hiuy

Duy a0
Trién khai D& &n 45 thi théng minh (UFu tién tai
thanh phé Béng Xodi, Thi x3 Phuse Long va
Thj xi Binh Long)
(Gai méu:
Thué phin mém dé thi théng minh TP Béng
Xodi va TX Phuée Long

Hang myc. QUAN TRAC KHONG KHI

Tén bdn vé:

S0 B0 KIEN TROC THIET B| QUAN
TRAC CHAT LLFONG KHONG KHI

ribsd rivdit, gid i Irung"blnn 50 sanh kit qud o vid GOV, theo 03 va cinh bao tnec tuydn (ki qud So vuert gia i gidd han quy dinh tai GCVN,
gian doan trong tnuyén o B2u); qudn t hi thbng (tao va phan quyin cae tai khodn).

Date. 2020 [orwg N 5

[ Job Mo,

[Rev. 1.0

Hinh 1. 3 — So d6 kién triic thiét bi quan trdc chdt

luwong khong khi
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So dd dau ndi thiét bi

[ ] T—‘ 0 Of-9—=  NGUON
ADAPTER £ 2.
. 0 0 12vDGIsA Keét noi mang
220VAC cB1
PIN DU TRIF - Khéing dity: WIFL 4G LTE (1"Sim card slot, nhé mang viet nam géi cude
1GE DATANANG).
e e - G day: dual Intel 1211-AT Gigabit LAN, the 63 18 thidu 10Mbps.
. ] 0 | BOSACPIN
* 0 0, MPPT
PIN MAT cB2
TROU
CHONG SET LAN e
TRUYEN i ANG - TUF VAN THIET KE
— T ol Th_:";:w S CONG TY C PHAN HHOA HOC CONG NGHE
AN DDRSL 1600 4G el BACH KHOA THANH FHO HO CHI MINK
niér: S50 256G it (BRTECHS)
Bqll:ﬁmuép- 2"RE232, RSA85, AGILTE, Ethemet | rum [Pim chi. 56 268 L Thurtmyg Kiél, Prurtmg 14, Cudn
- " h " 10, TR HE Chi Minh
[Diéin thopi: 02838651664, bitechsEhcmut. sdu.m
Téng gism dbc: Biu Vin Ngo
Measwement method: Electrochemical method Tradt ki KEN Hodi P
. ——— t ki guydn hong
- £ g 2. 5 i - Measuresant range: 0~ LO0ppm
Théng so ky thuat cam bien tich hop e Sancitvity, DBEppm it tra: KS Nguaye Mink Huy
Accuracy, 0CAtigpm Do o
:uamﬂeﬂ melnn';. oo method Derlcad: Mipem Trién khai D& dn 45 thi théng mink (U tién tai
asureent renge: - 10000 thanh phé Déng Xoai, Thi x3 Phuéw Long va
co Sty 015 U1 Thi x Binh Long)
Acturtcy 003 | Massurament method EBectrodhenical meshad (Gai thdiu:
Crverioad: 2000ppm Weamsarement ranges 0~ e Thu phin mém db thi thing minh TP Bing
03 Sensamy 0001pem Xodi va TX Phuée Long
- Acouracy: 0.5pom
Messurmment method: Elecrochemical method
Mesaummant tange: 1}~ 2pan | | vl S0ggm Hang muyc. QUAN TRAC KHONG KHI
MO Sanstivity: 0.001ppm
Acpuracy, Q001ppm Measuremant mathod: lser ight seattering [ fan "
Duarbad: Blpam PMZS Measuremant arge: 0 1000ug/m2 Tén ban ve:
_ sereitiy: 0 3ug/m SO B0 BAU NOI TU QUAN TRAC CHAT
Meassrement method: Ekectrochemical method rouracy: L5W or +10ug/m3 LUNG KHONG KHI
Measurement poge: 0--20ppm Measuremant method: lzser Ight scastering [ fan
NOZ Sercitheity: 0.001pom PR10 Measurement ege: 0~ 1000ug'm2
aseuroyy GATppm seritvitg: 0 3ug/m3 Dt 2020 Jowg Na. 6
Crevrload s . racy: T+ 'm!
wriadi S0ppm Aeturacy: 15% or +10ugim3 Job Mo |Rcu. 0
So db bb tri thiét bi
, MAT TRUGC | == -
'« 300 >, [ ("
_____ : : 10 < 3 >
h
;%';
3
(8] 400 a0
N
P¥+ PV- BAT+ BAT- LDs LD-
\ x
12v1s8
TU VAN THIET KE
] CONG TY CO PHAN KHOA HOC CONG NGHE
I 1 l 1 140 mm BACH KHOA THANH PHO HO CHI MINH

JPIN LITHIUM
‘ 12V/20Ah

(BKTECHS)

i chi: 8 288 Lj Thurémg Kiit, Pharémg 14, Cudn
10, TP HA Chi Mirh

[pién thosi: 02838551664, bhimchag@ hemut edu.vm

[Téng gm déc: Bidu Viin Ngo

[Thiét ké: K5 Nguyén Hodi Phong

Kifim traa: K2 Nguyln Minkh Huy

k.

MAY TiNH
(COMG NGHIEP

Chi thich

- Do i do: mdimet (mm)
- CB1: 2P 240VHDAERA

- CB2: 2P 1000VDCHEA

Kich thwéc cam bién

A0 mm

D &n:

Trién khai D& in dé thi thang minh (LPu tién ti
thanh phé Béng Xoai, Thi x& Phudc Long va
i x3 Binh Lo

s thiu: ™ !
Thué phin mém d6 thj théng minh TP Béng
Xodi va TX Phudc Long

Hang muc. QUAN TRAC KHONG KHI

Tén ban wé:

50 00 B8O TRI THIET Bl TU QUAN
TRAC CHAT LUONG KHONG KHI

Db, 2020
| Job Ha.

[Dveg e 7
|Rew. 10
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1.3. Lap dit thuc té
Vi tri lap dat: quang truong 6-1, trung tdm hanh chinh thi xa Phudc Long

2. Cai dit ban dau hé thong

Hé thdng khi ban giao da duoc cai dit ban dau va van hanh ty dong, khi
ngudi ding mudn thay doi, thay thé thiét bi can phai cai dit ban dau lai thiét bi
thay thé.

2.1. Cai dat ta dién quan tric
Buwdc 1: Cai dat, cAu hinh cam bién
Cai dat ngudn, bus truyén dit liéu (day do: ngudn 12V, day den: ngudn 0V,
day vang: RS485A, day xanh: RS485B)

Cai dat cau hinh giao tiép Modbus qua duong truyén RS485, cau hinh cam
bién mic dinh: baudrate 19200bps, Data bit: 8, Stop bit: 1, Parity: No

Buwéc 2: Cai dat chuong trinh may tinh nhing

Cai dat chuong trinh thu thap dit liéu tai chd va hién thi ra man hinh LCD
HDMI

Cai dat chuong trinh giao tiép may chu tir xa qua mang 4G
Bwéc 3: Cai dit bo chuyén mach ngudn
Dau ndi ngudn pin mat troi, pin dy trir va dién ludi vao bo chuyén mach

Cai dat bo sac pin mat troi: sac MPPT, dién &p ngat sac cho pin LiFePo4 4S
12.6V, dién ap ngt tai 10.7V
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Budéc 4: Cai dat thiét bi bao vé
Cai dit CB dong ngét bao vé: DC (pin mit troi), AC (dién ludi)
Cai dat bo chéng sét lan truyén 1 pha.

2.2. Cai dit — cap nhap cam bién vao hé thong

M6 hinh ciu tric truyén dit liéu: dir liéu tir cam bién dugc may tinh cong
nghiép doc va luu trit tai thiét bi, dong thoi goi dén may chu (backend) qua
phuong thirc truyén HTTP, dinh dang Json

Embedded
computer

Sensors
Internet/ Http

RS485 Internet/ Http
Back End Applications
S Json Json

(<4

Linux app to
query data and
local database

1 cabinet

Buoc 1: Xac thyc ngudi dung véi tai khoan admin

Used by Users (not cabinets) for Authentication

d URI Payload/Response Format Description

POST /user/tokens UserCredentials / UserAuthentication Create new cabinet.
Request

curl --location --request POST 'https://api.iotsphere.io/environment-

monitoring-system/vl/5ae7fa/user/tokens' \
--header 'Content-Type: application/json' \
—-data-raw '{

"username": "N,

"password”: "N
3

Két qua tra vé token dé cap quyén thuc hién cac thao tac voi may chi
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Response

{
"username" : ”-" N
"token": "3ccc3caa648f6207eed3979edgd4l”,
"current_authority": "admin",
"status": "ok"
}
Buwdc 2: Tao ta dién, cap nhat thong tin, liét ké cac ta dién theo API duogc
cung cap
Method  URI :::r:::jmesponse Description
POST projects/{projectld}/cabinets/{cabinetid} Cabinet Create new cabinet.
el ?crjii:;:f::sgr:j}ectld}/cabinets?currentPage= If::;ii;:;ci[o]n, T
GET projects/{projectld}/cabinets/{cabinetid} Cabinet[ ] Get specific cabinet
PUT projects/{projectld}/cabinets/{cabinetid} Cabinet Update specific cabinet.

Cabinet record is marked as deleted

DELETE projects/{projectld}/cabinets/{cabinetid} (deleted=true)
eleted=true

Buwéc 3: Tao cc cac api-key cho thiét bi phuc vu két ndi véi may chu

URI Payload/Response Format Description
POST  projects/{projectld}/cabinets/{cabinetid}/apikey String Generates, stores and returns new api key
GET projects/{projectld}/cabinets/{cabinetld}/apikey String Get current api key

Két qua tra vé api-key cap quyén truy cap cho thiét bi

Response with apiKey

"data": "1fe92f31e%9a3alb36560365672al5e62",

"status": "ok"

3. V4n hanh hé théng quan tric
3.1. Phan mém quan ly hé thong

Phan mém quan ly hé thong quan trac chay trén nén tang web. Ngudi ding
c6 thé truy cap truc tiép qua duong dan duoc cung cap hoic théng qua cong théng
tin tich hop tai trung tdm 10C.

Puong dan hién tai trang web truy cap phan mém quan ly hé théng quan
trac, d6 phan giai man hinh thich hop (1366x768):
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http://172.104.57.244]/

Mic dinh nguoi ding c6 thé giam sat, theo ddi céc chi tiéu maoi truong theo
thoi gian thuc, lich st dir liéu, cac canh bao...

Trang tong quan thong ké cac thiét bi quan trac trong hé théng giam sat va
canh bao moi trudng. Tinh trang hoat dong céc thiét bi (hoat dong, mat két ndi,
canh béo), vi tri lap dat trén ban dd.

@Pelab @) He THONG GIAM SAT VA CANH BAO MOI TRUGNG

@ Téng quan =2 Giam st chat Iu

gng khong kh (O Giam sat chat lugng nudc /N Giam sat va canh bao ngap
08:45 AM  [RES e @ g -
Monday : N £ 7
24th May 2021 Map  Satellite L. Bu Chir O
Kdol K o}
Lang E
o o
Trang thai hoat dong 5P |
al Kor Bin
[oud]
i 9 )
:f . ' Dong Xq@ - &I‘“
-_‘S\A R = Fouka

Hinh 3. 1 — Trang tong quan

Dé theo ddi chat luong khong khi, ta chon thé: Giam sét chét luong khéng
khi. Tiép theo chon tu quan trac khdng khi can giam sat trong list cac ti quan tric
liét ké.

Trang thai hoat dong thiét bi duoc cap nhat ngay bén phai tén thiét bj bao
gom 3 trang thai: ON (dang hoat dong), OFF (mat két noi)
@©Pelab HE THONG GIAM SAT VA CANH BAO MOI TRUGNG
& T O it 4 i e o

Ta quan trac: Chi tiéu quan trac theo thai gian thyc

()  Thixa Phudc Long [ON] 372.12 / 30000 /200 38.86 /350 /200 20.5 /150 25.33 /50

Map  Satellite il )
Trung t&m Hanh chinh >

o €O (ug/m3) NOZ (pgim3) $02 (ugim3) 03 (ugim3) PMZ.6 (ugim3) PM10 (ug/m3)
Thi x& Phutc Long P

Biéu db lich sir quan trac

Biéu db dir liéu 1 ngay

0

g Ti .
. o

=X
LT L INRpRIpESR At
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Hinh 3. 2 — Trang gidm sdt chdt lwong khéng khi

Muc chi tiéu quan tric theo thai gian thuc thé hién dit liéu méi nhat, cai dat
mic dinh tan suat 1ay mau 1a 30 phat, néu hé thong kiém tra trong 30 phdt gan nhit
khdng co dir liéu s& bao thiét bi mat két ndi (OFF). Bang thoi, di liéu theo thoi
gian thuc mac dinh 1a 0.

Ngudng cho phép theo quy dinh duoc hién thi phia duéi gia tri theo thoi
gian thuc. Vi du: ndng d6 SOz = 38.86/350 (ug/m3), gia tri do dac theo thoi gian
thue 1a 38.86 (ug/m3) va ngudng cho phép 1a 350 (ug/m3)

Biéu dd lich str quan tric thé hién do thi c4c chi tiéu do dac theo thai gian,
vi di liéu kha nhiéu nén mic dinh gia tri thé hién trén d thi khoang 1 ngay bao
gom 48 diém do dac véi thoi gian ldy mau mat dinh 1a 30 phuit.

Nguoi dung thir 3 ¢6 thé truy xuat dir liéu thdng qua API hé thong dé tich
hop vao hé théng caa minh theo cach phi hop nhat déi véi dir liéu thu thap duoc
tir C&C tram quan trac.

Biéu do lich st quan trac:

Biéu do dir liéu 1 ngay

Nhigtdo ] 06 ém ] CO N02 ] s02 03 [JPm25 ] Pm10

Hinh 3. 3 — Biéu do gid tri theo déi theo thoi gian

Nguoi dung cd thé xem lich sir tirng chi tiéu quan tric cu thé bang cach
chon hoic tit xem ting chi tiéu
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Biéu dbd lich str quan trac:

29

27

26

25

24

23

Biéu dé dir liéu 1 ngay

Nhigtdo [ 8edm [ <o ne2 sz o3 [ rmes ]P0

Hinh 3. 4 — Lwa chon chi tiéu quan sdt theo thoi gian (nhiét do)

3.2. Quy trinh van hanh hé théng

3.2.1.

Bwéc 1: Kiém tra thiét bj quan tric

Kiém tra ddu ndi cam bién, vi tri va khong gian ldp dit cam bién phu
hop v6i yéu cau nha san xuat.

Kiém tra thiét bi dong cit, mach ngudn, mach chuyén doi ngudn, tinh
trang pin du trit

Kiém tra két ndi mang 4G

Buwdc 2: Péng dién cap nguon thiét bj

Pong CB ngudn AC trude.

Pong CB ngudn DC: cho pin mit troi (luu ¥ cai dat thong sé sac cho
pin LiFePo4 tuong trng trude khi dong dién)

Buwéc 3: Xem béo céo trang thai thiét bi

Khéi dong may tinh cong nghi¢p

Truy cap vao IP may tinh mang local hodc d¢au ndi man hinh VGA vao
thiét bi.

May tinh ty mo trinh duyét Web thé hién thong tin cam bién, tinh trang
két ndi cam bién, mang khong day, dir liéu doc tai chd.
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3.2.4.

Buéc 4: Xem tinh trang két noi, dir liéu truyén trén phan meém

M6 phan mém giam sat hé thong quan tric tir xa bang cach truy cap
duong dan duge cung cap qua may tinh (d6 phan giai hién thi tot nhat
1366x768)

Khoang 30 dit liéu dau tién s& dugc goi 1én may chi, phan mém hién
thi tinh trang két n6i va dir liéu tir thiét bi gai vé

Trinh duyét web tu dong cap nhat dit liéu lién tuc cho ngudi dung quan
sat theo thoi gian thuc.

3.3. Quy trinh bao tri, biao dudng hé théng qua website

Cam bién duing trong cong nghiép co thé hoat dong trong mdi truong khat
nghiét véi nhiét do, do am, khoi bui cao. Thong thuong theo khuyén céo hang
cung cap thiét bi cam bién, ta nén vé sinh va calib cam bién 12 thang 1 Ian tdy moi
truong lap dat. Hoac ngay khi néu c6 két qua dang ngo, khdng tin cay tir cam bién

doc Vé.
3.3.1.

Budéc 1: Thao cam bién, vé sinh

Cit dién hé thong

Thao chi tiét g4 cam bién

Vé sinh 1am sach cac dau do, bo loc bang khi nén, khong cham ding
vat nhon tac dong I1én bé mit cam bién

Budéc 2: Kiém tra lai tinh trang thiét bi

Kiém tra lai bé mit cac dau do cam bién

Pau dién cam bién, két ndi véi may tinh qua day chuyén USB sang
RS485 Modbus

Mo phan mém doc, ghi dir liéu qua modbus Baseblock ComTest Pro
for Modbus Device

Cau hinh phan mém doc dix liéu va calib ComTest Pro bao gom: dia chi
cong COM két ndi may tinh véi cam bién, téc 6 Modbus, dia chi cam
bién, function code modbus, sé byte doc va dia chi bat dau

Quy dinh frame doc dix liéu:

Address | Function| The The The The

code code | high low high low
byte byte off byte off byte off The low byte off The high byte of
of the the the the the
starting | starting| register| register] CRC-Comoutation| CRC-Comoutation
address| byte number| number| code codeh
01 03 00 00 00 04
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Vi du: doc gid tri khi CO

Cong COM str dung: COM10

Téc d6 truyén dir liéu: 19200bps

Data bits: 8 bit, Parity: None, Stop bit: 1
Dia chi thiét bi: 0x31 (mic dinh)
Function code: doc dir li€u 0x3

Dia chi thanh ghi doc: 5

S byte doc veé: 4

[2] Baseblock ComTest Pro for Modbus Devices — O
File Edit View Help
&7 Serial @ Ethernet
Step 1 Port Baud Rate Data Bits Parity Stop Bits Delay (ms) Timeout (ms) Echoback
Comt0  w| 19200 | [8Bits  w| [Nome  w| [1StopBit +| |5 100 RTS Control
Ld Reverse CRC
Device Command # Registers Function Loop Command
+' Read Holding Register(s) 2 3 @ ¥ Emor Checking
Step 2 Register Wiite Single Holding Register 6 al v Show Error Dialog
5 Wirite Holding Register(s) 4 6 [Fa)
Valid Response(s) Error Response(s) Timeout(s)
% Read Registers % Write Registers qQ, Raw Data 2 Data Log
001..016:/0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
017..032: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Step 3 033..048:|0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
049..064: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
065..080: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
081..096:|0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
097.112: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
113..125: 0 0 0 0 0 0 0 0 0 0 0 0 0
v Hexadecimal &3 Copy Data to Write Registers Copy Data to Log &
www baseblock com

Két qua tra vé ddi chiéu véi két qua phong thi nghiém hozc nong d6 mau chuan,
nham danh gia tinh trang cam bien, neéu sai so 16n tien hanh budc 3 calib lai thiet

bi

3.3.3. Budc 3: Calib lai cam bién

= Viéc calib thiét bi phu thudc vao miu thir, khuyén cdo nén calib dudi

sw huéng dan va hd tro tir cac trung tim do luong chuyén nghiép (nhu
trung tam Quatest 3...)

St dung mau thir chuan va tién hanh 1dy miu tir cam bién, khi moi
truong 6n dinh tién hanh calib theo yéu cau ciia nha san xuét

Quy dinh frame calib cam bién:
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Address | Function| The high Thelow | The high| The low The The
code code byte of | byte ofthe| byte of byte of number high
starting starting the the of bytes byte
address byte register | register of the
number | number register data
01 10 00 09 00 01 02 00
Vi du: calib dau do O3
— Cong COM str dung: COM10
— Toc do truyén dir liéu: 19200bps
— Data bits: 8 bit, Parity: None, Stop bit: 1
— Dia chi thiét bi: 0x31 (méac dinh)
— Function code: doc dir liéu 0x10
— Dia chi thanh ghi: 89
— SO byte ghi: 2
["%] Baseblock ComTest Pro for Modbus Devices — ]
File Edit View Help
&7 Serial @ Ethernet
Step 1 Port Baud Rate Qata Bits Parity Stop Bits Delay (ms) Timeout (ms) E_T_g"gzﬁrml
Com10 - 119200 ~| 8Bits ¥ | |None w| 1StopBit «| 5 100 Reverse CRC
Device Command # Registers Function Loop Command
49 Read Holding Register(s) 2 3 @ ¥ Emor Checking v
Step 2 Register + Write Single Holding Register 10 (9] ¥ Show Error Dialog
89 Write Holding Register(s) 2 10 3
Valid Response(s) Error Response(s) Timeout(s)
% Read Registers % Write Registers qQ, Raw Data 2 Data Log
001..016:\Dh 44h 0 0 0 0 0 0 0 0 0 0 0 0 0 0
017..032:0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Step 3 033..048: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
049..064: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
065..080:|0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
081..096: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
097.112:0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
113..1123: 0 0 0 0 0 0 0 0 0 0 0

www baseblock com
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4. Phu luc
4.1. Pia chi cac thanh ghi doc dir liéu

Address Name Data length Description
0 Device address 2 Bytes Read and write; Default address: 0x30
1 Baud rate value 2 Bytes Read and write; 4800, 9600, 19200. 38400
5 Air
temperature 2 bytes Read only; Unsigned integer; Expand ten times
3 Air humidity 2 bytes Read only; Unsigned integer; Expand ten times
5 cO 4 Bytes Read only; Unsigned integer; unit:ppb
6 SO2 2 Bytes Read only; Unsigned integer; unit:ppb
7 H2S 2 Bytes Read only; Unsigned integer; unit:ppb
8 NO2 2 Bytes Read only; Unsigned integer; unit:ppb
9 03 2 Bytes Read only; Unsigned integer; unit:ppb
10 NO 2 Bytes Read only; Unsigned integer; unit:ppb

4.2. Pia chi thanh ghi calib cam bién

80 CO coefficient 10 times larger, 10 means the original data multiplied by 1.0;
81 CO offset value For example, 12 means the original data plus 12ppb;
82 SO2 coefficient 10 times larger, 10 means the original data multiplied by 1.0;
83 SO2 offset value | For example, 12 means the original data plus 12ppb;
84 H2S coefficient 10 times larger, 10 means the original data multiplied by 1.0;
85 H2S offset value | For example, 12 means the original data plus 12ppb;

86 NO2 coefficient 10 times larger, 10 means the original data multiplied by 1.0;
87 NO?2 offset value | For example, 12 means the original data plus ppb;

88 O3 coefficient 10 times larger, 10 means the original data multiplied by 1.0;
89 O3 offset value For example, 12 means the original data plus 12ppb;

90 NO coefficient 10 times larger, 10 means the original data multiplied by 1.0;
91 NO oftset value For example, 12 means the original data plus 12ppb;
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4.3 Mot sé API truy xuit dir liéu tir may chi

API tu quan trac giao tiép voi may chu

Cabinet

POST /environment-monitoring-system/v1/:appld/projects/:projectld/cabinets

GET /environment-monitoring-system/v1/:appld/projects/:projectld/cabinets
GET /environment-monitoring-system/v1/:appld/projects/:projectld/cabinets/:cabinetld
POST /environment-monitoring-system/v1/:appld/projects/:projectid/cabinets/:cabinetld

DELETE /environment-monitoring-system/v1/:appld/projects/:projectld/cabinets/:cabinetld

POST /environment-monitoring-system/v1/:appld/projects/:projectid/cabinets/:cabinetld/config

GET /environment-monitoring-system/v1/:appld/projects/:projectld/cabinets/:cabinetld/config

Field

title

description

config

commands

apitoken

Type

Optional
String

Optional
String

Config[]

Command[]

String

Description

valid JSON string.
pending commands for cabinet

access token (hashed, salted?) used to provide access for
Cabine to this API
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Cabinet's Commands

HTTP Payload/Response L.
URI Description

Method Format

POST projects/{projectld}/cabinets/{cabinetid}/commands Command| ]

Cabinet report commands
status (see Command

. Completion status)
{status: String,

POST projects/{projectid}/cabinets/{cabinetid}/commands/{commandid}/ .
description?: any}
After status change command
no longer appear in Backend
responses for Cabinets
{config:
Confi See Reading Cabinet's
GET projects/{projectld}/cabinets/{cabinetld}/commands 9 Seading Labinets
commands : commands

Command|[ ]}

. . . . Remaove command with id
DELETE projects/{projectld}/cabinet/{cabinetld}/commands?{commandid}

=commanld
. 1 "
Cabinet's Config
HTTP Method URI Payload/Response Format Description
POST projects/{projectld}/cabinets/{cabinetld}/config Config
GET projects/{projectld}/cabinets/{cabinetid}/config Config
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