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Tém tit: Ung dung cdc thiét bi sir dung hé thong 10T tir ldu dd la néi dung nghién civu
ctia nhiéu nha khoa hoc ciing nhwr cong ty va tdp docn trén thé gici. Tan dung nén tang cua
cdc hé thong IOT [1]di truée nhu Blynk, ThingSpeak, Node-RED.v..v. hodic sik dung mdy tinh
néi bo dé dat lam mdy chu diéu khién cho thiét bi. T uy nhién déi voi cac san phdm dwoc s
dung va tich hop vao cdc hé théng canh bdo, an ninh, gidm sdt cé mang lwGi rong, hoat déng
can dp dung theo cdac quy chudn, tiéu chudn cé do bén cao va kha ndng hoat déng lién tuc
thi cdc thiét bi it c6 huwong nghién curu hodc trién khai. Dap lai nhu cau doé viéc dwa mot bién
thé cua thiét bi do dac thong s6 méi triong lién két véi hé thong bdo chay vira la gidi phdp
linh déng givip gia ting kha ndng twong tdc, van hanh va quan Iy hé thong bdo chay(2]. Thiét
bi do dac théng sé méi truong ciing di dwoc thir nghiém lién tuc ghi va xi Iy div liéu trong
nhiéu thang dé chitng minh kha ndng hoat déng on dinh va an toan. Két qua thong qua hé
thong bdo chdy cé thé tin dung dwoc hé thong mang cam bién [3] sin c6 nhw module bdo
khoi, module nhiét dé .v..v. dé ldy div liéu truec quan cho thiét bi do dac théng s6 moi truong
con doi voi hé thong bdo chdy la giai phdp linh dong giip gia ting kha ning twong tdc, vdn
hanh va quan 1y hé thong bdo chdy.

Tir khéa: Hé thong bdo chay, xir 1y nhanh, ddm chdy gia, canh béo chay, vi tri chdy, IOT, cam
bién, thu thdp dir liéu.

I. Pat van dé nhién téc do khong dong nghia véi kha

Céc hé théng thiét bi bao chay hién nang chinh xac cao. Pac biét trong cac

tai c6 uu diém hang dau ludn 12 kha ning truong hop chot bao chay bi ¢o tinh gat

canh bao chay nhanh, thong tin bao chay
duge dam bao truyén téi toan bd ngudi

dang sdng va lam viéc trong khu vuc. Tuy

* Truong Pai hoc M Ha Noi

xudng hozc cam bién bi 15i lam hé thdng
tu dong phét thong bao chay gay nhiéu
phién phirc khong déng c6 tao thanh hiéu
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ung dam chay gia. Khi c6 thong bao chay
bat budc ngudi diéu khién phai c6 mit
canh hé théng diéu khién trung tam cua bd
bao chay nhiam xac dinh duoc vi tri dang
bao chay ciing nhu phan doan dugc day co
phai dam chay that hay khong. Ung dung
san pham 10T vao céc hé théng bao chay
trong toa nha hodc trung tdm thuong mai
ludn la giai phap giap giam chi phi nhan
su va gia tang hiéu qua trong viéc xu ly
thong bao chay. Thiét bi IOT c6 thé gitip
doc dir liéu va dua ra vi tri dang bao chay
cling nhu dua ra cac quyét dinh ¢ nén tit
hé thdng chudng va loa phat thong béo
yéu cau roi khoi khu vuc. Diéu nay vira
gitip giam thiéu kha nang bao chay gia,
tang thém phan an tim cho ngudi sir dung
trong khu vuec.

II. Phuong phap, vat liéu nghién ciru:

2.1. Qud trinh va phwong phdp
nghién ciru

- Tim hiéu va phan tich Iy thuyét:
Thong qua viéc phan tich cac hang cung
cip hé théng bao chay, cac loai cam bién,
bo diéu khién trung tdm, cac nén tang 10T
nham dua ra cai nhin tong thé vé thiét bi
trung tdm va thiét bi phu tro.

- Tinh todn mo6 phong cac thuat toan
diéu khién: Nghién ctru nhiéu thuat toan,
thong sb cai dat c6 thé st dung, cac chic
nang diu vao, dau ra cho phép ta du doan
cac thuat toan diéu khién ma hé théng bao
chay va thiét bi IOT c¢6 thé dung trong qué
trinh hoat dong va van hanh.

- X4y dyung mé hinh thyc té dé kiém
chimg: Tao ra cic nguyén mau nham
nghién ctru san pham thuc t&. Két ndi
san pham nguyén mau tdi thiét bi diéu

khién hé thdng bao chay nhim xac dinh
va ching minh céc tinh hudng thuc té ¢o
thé xay ra nhdm kiém chung céc du doan
vé thuat toan diéu khién ciing nhu cac tinh
hudng khi xay ra bao dong.

2.2. Vit liéu nghién ciru

Dé tao ra cac module danh cho thiét
bi IOT ludn can t6i cac vat liéu, vat tu co
ban trong viéc thiét ké, lap rap va chay
mach dién tir. Ngoai ra san phdm ciing can
¢6 kha nang chiu dugc cac yéu td tac dong
clia moi truong nén c6 thé sir dung tdi cac
16p vo bao vé néu can thiét. Vat lidu linh

kién chinh bao gom:

- Cac bang mach PCB [4] (Printed
Circuit Board): dé lam vat liéu nén két ndi
céac linh kién, tao ra khung gin bang mach
vé6i vo hop ciing nhu gia tang tudi tho cho
thiét bi, chdng chay do c6 kha nang chiu

nhiét cao.

- V6 hop nhya: C6 kha ning chdng
nudc hoac bao vé bang mach va thiét bi
bén trong khoi cac tac dong ngoai luc va
thoi tiét. Ban than vo nhua cling dugc coi
nhu mot thanh phan cia thiét bi vai tinh

nang bao vé.

- Céc kim loai, chat ban dan: Bén
trong thiét bj s dung c6 mbi han chta
thanh phan thiéc. Cac chan cim, dau nbi
¢6 151 day kim loai. Céc cam bién sir dung
vat liéu hop kim hoic ban dan nham nhén
biét, bién ddi cac gia tri, thong s ctia moi

truong thanh gia tri dién.



IIL. Két qua va thao luin:

3.1. Mdiu thiét bi phén cieng ciia sin
phim 10T va hé théng bdo chdy Hochiki

3.1.1. Bé diéu khién cé kha nang két

noi voi cam bién va module dong ngat

Hinh 1. Bo diéu khién chinh

- Bo mach chinh: Lép bang mach dé
dugce thiét ké v6i nhiéu tu dién nham 6n
dinh dién ap, di kem cac céng két ndi véi
cac cong connector d& dang cho viéc cim
day. Trén bo nay con ¢ dén bao ngudn dé
xac dinh duong dién 3.3V va 5V. Thanh
phan con lai bao gdm hai module nho dé
chuyén dbi dién 4p DC — DC st dung IC
chinh la LM2576 va bo Nodemcu lam 16i
diéu khién chinh.

- Bo mach chinh dugc gin diy dan
sang cac module dé két ndi, truyén tai
dir liéu va ra lénh chép hanh cho cac
module khac

- Module Relay: Bugc xac dinh dé
nhan tin hiéu dang digital va cip ngudn tir
bo diéu khién chinh. Sir dung opto cach
ly quang chdng nhiéu va relay chiu dong
10A 250V dé st dung cho céc thiét bi chap
hanh ¢ cong suét 16n.
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Hinh 2. Bo diéu khién két noi véi cam

bién va module déng ngdt

- Cac cam bién: Str dung cam bién
nhiét d¢ (LM35 vdi tin hi¢u digital), cam
bién anh sang (Photoelectric sensor sir
dung tin hi¢u digital hodc analog), cam
bién tir hall (A3144 tin hiéu diu ra digital)
va cubi ciing 1a cam bién vat can ding cap
led thu va phat ra séng tia dai hdng ngoai.

Dbi v6i bo diéu khién c6 st dung
mot s6 cam bién va thiét bj dau ra chép
hanh san phim gitp tai tao lai hé thong
phan ctng cua thiét bi do dac tham s moi
truong va ciing 1a cac dang cam bién st
dung trong hé thdng thu thap va canh bao
chay ma céac hang thuong st dung. V& mit
truyén tai tin hiéu, bo nay cé thé két ndi
vao mang wifi dé truyén dan tin hiéu va
giao tiép v4i ngudi str dung gitp tiét kiém
chi phi va giam gia thanh khi khong can
thém cac module hién thi hodc nut bim
cai dat.Thong s6 k¥ thuat cia thanh phan
chinh duogc sir dung trong thiét bi duoc ghi
nhu bang dudi

STT Tén thiét bi h?;‘;ggg Dang tin hi¢u Chiie niing
1 |Nodemcu 5vDC | Analog /Digital | Diéu khién, xr ly, truyén dit liéu
2 |Module LM2596 3-35v DC | Analog /Digital | Ha ap, 6n ap cap dién toan mach
3 |[Module relay 5vDC | Analog /Digital | Dau ra dong mo thiét bi chap hanh
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STT Tén thiét bi hf;‘i';gl‘]’g Dang tin hi¢u Chiic niing
4 |Cam bién DHT11 3.3-5v DC | Analog /Digital | Xac dinh nhiét d§ va d6 am
5 |Module cam bién anh sang | 3.3-5v DC | Analog /Digital | Xac dinh cudng do sang
6 |Module cam bién tir 3.3-5v DC Digital | Xac dinh tir tinh
7 |Module cam bién vat can | 3.3-5v DC Analog /Digital | Xac dinh vt can, bui, khoi

Bdng 1. Théng s6 ky thudt co ban ciia cdc thanh phdn tao nén thiét bi

3.1.2. Hé thong bdo chdy Hochiki

La hé thdng béo chay duoc tin ding
va sur dung nhidu trong céc khu thuong
mai, toa nha van phong va co thé ca chung
cu. Bo san pham ctia Hochiki gdm nhiéu
module c¢6 thé mua rdi hodc theo goi,
thuan tién va dé dang trong viéc ghép ndi
v6i cac hé thong khac dé lien két thanh
mang cam bién 16n.

Hinh 3. Khu vuc lép dat hé thdng diéu
khién chita chdy cia Hochiki

- Th trung tdm bao chay va mét s6
thiét bi lién dong khac nam trén tudng,
chiu trach nhiém thong bao chay, ban do
gitp tim vi tri bao chay

- Ta server chtra thiét bj cua hé
thdng may chu, hé thong lién lac va mang
tin hiéu

- Tu phat loa toan bd khu vuc bén
trong ¢ chira bo khuéch dai va chia tin
hiéu am thanh téi tung khu vuc quan ly

- Trén tudng 1 hé thdng dau phun
v6i binh chita chay FM200 nhim giam

thiét hai cho thiét bi dién tr khi xay ra
chay, thay vi phun nudc s& xa khi dap tat
ngon ltra.

- Dau béo khdi ciing dugc lap dat trén
tran va duoc lién dong véi hé théng bao
chay nham thong bao c6 khéi trong phong

- _ ‘

Hinh 4. Hé thong diéu khién chita chdy
cua Hochiki

- Ta trung tdm bao chay (Fire Alarm
Control): Pugc tich hop bang diéu khién,
hé thdng lién dong béo chay véi cac khu
vue khac, str dung ic quy du phong trudng
hop xay ra chay khién hé thong mat dién.
Tu ndi téi cac cam bién nhu nhiét do, bao
khéi. Ngoai ra céc thanh phan nhu chudng,
nat gat chét bao dong hay dén khan cép,
thong bao chay qua loa ciing c6 thé lién
két cung.

- T trung tdm diéu khién hé thdng
chita chay (Extinguishant control): Chiu
trach nhi¢ém chira chay cho khu vuc, dugc
lién dong tGi cac hé théng nude, bom, cira
cudn chin gid, hé théng ctra thoat hiém.



- Hop béo tin hi¢u: Khi ¢ tin hi¢u
bao chdy, chudng reo va hop s& nhay den

canh bao.

Toan bo hé thdng nay da dugc lap
dat va dugce kiém nghiém dam bao an toan

phong chay chita chay. Do vy ca hé thong
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hién da chay 6n dinh va duoc lién két voi
nhau chat ché thong qua thir nghiém va
thuc té khi c6 bao dong. Mang cam bién
duoc lién két theo cac node véi nhau.
Puong cap ngudn ciing via 1a dudng
truyén nhan tin hiéu trong mang ludi cta
hé thdng hochiki.

I T ! Quat gi6 :

Module
diéu khién @
thiét bi

ngoai vi

Bén bao chay

)

diura Chuéng bao chay

Hinh 5. Mang luéi diéu khién dau ra va vao cua Hochiki

- Mang lu6i hé thong diéu khién cua
t0 trung tAm bao chay lién két véi cac cam
bién c6 thé thong qua cac dia chi hoac bd
module giam sat dé co thé xac dinh dia chi
va vi tri dang c¢6 bao dong

- Module dau vao vai cac tin hiéu cé
thé 1a chot gat, cac cam bien chua tich hop
dia chi

- Module dau ra vdi cac thiét bj co
thé 1a chuodng, den, loa phat thanh, coi ha.

3.2. Tich hop hé thong

3.2.1. Tich hop vé mdt phan cimng

Véi 16p vo bén ngoai di dugce lap
san hop chi can dua thém thiét bji vao
cung v6i chuéng va den chop da co tu
trude. Tich hop cong didu khién vao phan
chudng béo chay cta hé thdng, gitp nhan

dugc thong bao kip thoi khi ¢ chay, co
thé tam dimg phan chudng bao chay nhiam
duy tri thoi gian x 1y, giai quyét tin hiéu
thong bao chay trudce khi thong bao chay,
chudng, coi bao lan ra bén ngoai. Str dung
module relay dé dong ngit thong béo chay
ciing nhu tao tré , ting thém thoi gian cho
nguoi xu ly.

—————, P

Hinh 6. Giao dién diéu khién Wuyén nhdn
dit liéu bang Nodemcu
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Hinh 7. Gdn module relay véo dwong tin
hiéu tir bg diéu khién

Tin hiéu tir bo diéu khién truyén dén
hé thdng loa thong bao chay dugc truyén
va cach ly dé dam bao khong can nhiéu tin
hiéu nhung van dii dé diéu khién cling nhur
kiém soét tam thoi van d& cua loa thong
bao chay yéu cau di tan khoi khu vuc.
Néu khong str dung module dé cach ly
va tach tin hiéu trén duong truyén c6 thé
gy nhiéu, phat sinh thong bao chay hoic
chudng bao chay bat ngd do tin hiéu trén
dudng truyén bi nhiéu.

@ DO ANTOTNGHIP. x4+
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Mo rong chic ning cia bd diéu
khién, tich hop kha nang s dung dé bat
tat nhac sanh trong cac khu vuc can xu ly
ctia hé thong.

322 Két qua diéu khién voi
Nodemcu thong qua dia chi IP va Blynk

Khi sir dung mang ndi bo thi h¢
thdng c¢6 thé diéu khién thong qua dia chi
IP m6t cach thuan tién va dé dang. Mang
ndi bd ¢o tinh bao méat va an toan cao. Phu
hop véi cac mang dif liéu can dam bao an
toan trong thao tac va van hanh ciing nhu
truy xuat, diéu khién hé thong. Dé dam
bao tinh an toan, bao mat va on dinh thém
nita c6 thé ngit két ndi sir dung mang
khong day wifi c¢6 sin trén Nodemcu
chuyén sang két ndi qua cac module sir
dung ddy mang dé dam bao dudng truyén
thong sudt khong truc trdc hodc su dung
ca hai cuing lac tiy diéu kién [5].
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Hinh 9. Giao dién diéu khién truyén nhdn dir liéu bzﬁng Nodemcu

Puoc thiét ké dé vira truyén, nhan
va thong bao vé nhiét do, d6 am cling
nhu déng mé céc cong du ra. Nodemcu
v6i nhiém vu vira didu khién, vira 12 web
server trong mang ludi cd cac tinh nang
du dé st dung hodc ¢ thé nang cip qua
viéc 1ap trinh thém hay thay doi 15i diéu

khién [6][7]. Pugc didu khién thong qua
dia chi IP duoc thiét dat sin. Sir dung cac
cdu Iénh, ct phap don gian 1a c6 thé diéu
khién céc cbng clia relay bat hogc tit.
Blynk c6 rat nhiéu tng dung cho

diéu khién tir xa mot cach dé dang [8]. Pbi



v6i viée chay nén tang Blynk thi viéc két
nbi hé théng sir dung server cua Blynk,
truyén dir liéu vé nhiét do, do am, néng
d6 bui, néng do khi, cuong do sang.Van
két hop mot cong relay dé bat va tat. Thoi
gian phan hdi, do tré ctia may cha phy
thudc vao duong truyén mang va cdu hinh
phan ctng cua thiét bi cling nhu céc yéu
t6 khach quan va chu quan khac.Ngoai ra
cling ¢6 thé tu tao sever bang mad ngudn
m& ¢6 sin chi cAn mot may tinh cdu hinh
vira di dé lam may chu, do bao mat ciing
tang Ién cao do chi can mang ngi bo la cé
thé chay duoc.

1! LT -

n
0917

Thi Nam, 25 thang 6

Khéng c6 thang béo cii hon

Hinh 11. Bdo dong tir xa

Tich hop hé théng vao voi loa phat
nhac, chudng bao chay va bo diéu khién
bao chay trung tdm cho phép nguoi s
dung ngay ca khi & xa van co thé ngit
mot sé chirc ning cta hé thong va duoc
thong bao ngay lap tic khi chuong bao
chay reo.

Phan mém tuong thich ca voi hé
diéu hanh Android va 10S nén d& dang cai
dat cung nhiéu nat bam, chi bao d& dang
dé s dung va thao tic tranh nham lan
trong qua trinh xtr 1y su ¢6 cua cong trinh.
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3.3. Két qua va ddnh gid thuc
nghiém

Heé thdng hoat dong 6n dinh va tich
hop t6t khi st dung. Tuy rang c6 thé két
hop thém nhiéu chirc niang khac nhu doc
dir liéu truc tiép tir bo diéu khién trung
tam, giai ma dia chi, vi tri chinh x4c cta
noi dang ¢6 bao chay, ngoai ra c6 thé gin
camera theo ddi man hinh diéu khién. Khi
kiém thir cdm bién ctia thiét bi va cam
bién gdc ctia hé thdng bao chay thi ¢6 su
sai léch vé cac gia tri trong khoang 3-5%
do vay uu tién van nén ding cam bién cua
hé thdng bao chay. Song viéc tich hop qua
sdu, dong vao phan cbt 15i cta hé thdng
bao chay da hoan thién va dugc nghiém
thu s€ lam anh huodng téi don vi cho s
dung hé thdng dé nghién ctru, nén khong
tiép tuc dua cac giai phap sdu hon ma chi
dung o hién tai. Trén thi truong hién tai
chua c6 hé thong tich hop tuong tu hodc
néu ¢ chi dung lai & muc goi dién dén s
dién thoai ¢6 san dugc luu trong b tich
hop dé bao dong khi xay ra chay ma thoi.
Con dbi v6i hé thdng dap (g sau, rong vé
moi mat thi khong co6 tai liéu cong khai.

IV. Két luan

Viée két hop giira thiét bi do dac va
thu thap cac thong s6 moi truong bang
10T vao hé thdng béo chay tham chi nhiéu
hé thdng khac 14 hoan toan kha thi dem lai
do chinh xac cao. Tuy nhién vé quy trinh
kiém dinh rat kho dé co thé cho phép su
dung, tich hop cac hé théng IOT ma chua
dugc cdp phép kiém dinh vao hé thdng
thuong mai. Trén thi truong cling da cé
céc dang san phdm cia Siemens v6i dong
san pham Simatic iot dap (mg yéu ciu vé
tiéu chuan cong nghiép chic chin s& vuot
qua duoc cac bai kiém tra, kiém nghiém va
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kiém thir cua phap luat. Siemens 1a hing
16n va ¢6 bé day kinh nghiém nhiéu nim
ludn ¢6 nhidu san pham b tro kém theo
phﬁn mém dugc tich hop sin, cac b tich
hop di kém da dang. Piém yéu cua cac san
pham cong nghiép ma Siemens cung cip
lubn & gia thanh cao.Hy vong ring trong
tuong lai s& ¢6 nhiéu diéu luat, quy dinh
pht hop véi cac san phdm dugc thiét ké
dé tich hop vao cac hé théng bao dong,
an ninh qua d6 ciing diéu chinh duoc gia
thanh ctia cac hing cung cép san phdm vé
muc hop ly hon.

Loi cam on: Gui 10i cam on tdi cac
don vi trién khai va lap dat hé thdng bao
chdy toa nha, trung tdm thuong mai da
cho phép thir nghiém, tich hop hé thong
dé kiém nghiém kha nang van hanh. Ciing
xin gui 161 cam on téi cac ban quan ly da
ddng y chay, cai dat phan mém trong khi
thir nghiém dé dénh gia d6 nhay va kha
nang thyc tién ctia san pham

Tai liéu tham khdo

[1].  KutubuddinKazi,SayyadLiyakat, Blynk
IoT-Powered Water Pump-Based Smart
Farming ,https://www.researchgate.net/
publication/377931585_Blynk_IoT-
Powered Water Pump-Based Smart
Farming, February 2024

[2]. Kunver Arif Ali, Reena Singh,
Ritu Sharma, Mohd Shadab, Sadaf
Ahmed, Fire
https://www.researchgate.net/
publication/371171109_Fire Alarm_
Systems , May 2023

Alarm  Systems,

[3]. Phan Qudc Pho, Nguyén D Chién.
Gigo trinh cam bién; Nha xuét ban
Bach Khoa Ha Noi: Ha Noi, Viét Nam.

[4]. Per-Erik Tegehall, Impact of the
choice of solder composition, PCB

[5].

[6].

[7].

[8].

laminate, PCB stack-up and surface
finish on PCB on fatigue life of solder
joints,  https://www.researchgate.net/
publication/378803767 Impact_of
the choice of solder_composition_
PCB_laminate PCB_stack-up _and_
surface_finish on PCB_on_fatigue
life_of solder_joints , March 2024

Isha Potnis,Premanand P
Ghadekar,Shrinivas Gutte, Yash
Solanki, Acceleration of Browsing
by combining Ethernet and WiFi
Networks, https://www.researchgate.
net/publication/342584307 _
Acceleration_of Browsing by
combining_Ethernet_and WiFi_
Networks , September 2019

Paul Macheso; Sylvester Chisale;
Chisomo Daka; Nelson Dzupire; Justice
Mlatho; Didacienne Mukanyirigira,
Design of Standalone Asynchronous
ESP32 Web-Server for Temperature
and Humidity Monitoring, https://
ieeexplore.ieee.org/document/9441845
, March 2021

Shuvabrata Dey, Tulip Bera, Design
and Development of a Smart and
Multipurpose IoT Embedded System
Device Using ESP32 Microcontroller
https://ieeexplore.ieee.org/
document/10370327 ,

Tanishka Bhala, Alok Aggarwal,
Shalini  Aggarwal, Kshitij Garg,
Abhishek Gupta, Home Automation
System using Internet-of-Things &
Blynk App, https://ieeexplore.ieee.org/
document/10450120 , December 2023



87

INTEGRATED ENVIRONMENTAL MONITORING
DEVICE FOR IOT-BASED FIRE ALARM SYSTEMS

Tu Viet Hoang'

Abstract: The application of loT (Internet of Things) devices has long been a research
subject for many scientists, companies, and organizations worldwide. Leveraging existing
IoT platforms such as Blynk, ThingSpeak, and Node-RED or using on-premises computers
as control servers for devices has been explored extensively [1]. However, when it comes to
products integrated into wide-ranging alert, security, and monitoring systems that operate
continuously across extensive networks, there is limited research or deployment of such
devices. In response to this need, introducing a variant of environmental monitoring devices
linked to fire alarm systems provides a flexible solution to enhance interaction, operation,
and management of fire alarm systems [2]. These environmental monitoring devices have
continuously tested, recorded, and processed data over several months to demonstrate stable
and safe operation. The results obtained through the fire alarm system can utilize existing
sensor networks [3], including smoke detectors, temperature modules, and more, to provide
visual data for environmental monitoring devices. For fire alarm systems, this approach
enhances interaction, operation, and system management.

Keywords: Fire alarm system, rapid processing, simulated fire, fire alert, fire location, 10T,
sensors, data collection.
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