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LOI NOI DAU

Khi gas 1a mot ngudn ning luong rat quan trong va phd bién trong cudc sdng
hang ngay cua con ngudi. Tuy nhién, khi gas cling tiém an nhirg nguy co rat 16n
néu khong duoc str dung va quan 1y ding cach. Khi gas c6 thé bi ro ri do nhiéu
nguyén nhan khac nhau, nhu hu hong cta dng din, van, binh chira, hoic do su ¢b
cua nguoi si dung. Khi gas 10 ri khong chi giy hai cho strc khoe ctia con nguoi,
ma con c6 thé gy ra nhitng vu chay nd nghiém trong néu tiép xuc voi ngudn lia
hoac tia Itra dién.

Trong nhiing ndm gan day, v4i su phat trién ctia d6 thi héa, nhu cau vé nha &
clia con ngudi ngdy cang ting cao. Toa nha chung cu 1a mot hinh thirc nha ¢ phd
bién va tién loi cho nhiéu gia dinh. Tuy nhién, toa nha chung cu ciing 13 noi ¢6
nguy co cao xay ra cac vu 1o ri khi gas, do s6 lugng nguoi sir dung khi gas 10,
dién tich can ho nhd, va hé théng phat hién khi gas chua dugc dau tu va quan ly
t6t. Theo thong ké cua B6 Cong Thuong, trong nam 2022, dd ¢6 15 vu chay nd
do khi gas 10 ri trong cac toa nha chung cu trén ca nude, 1lam chét 12 nguoi va bi
thuong 37 ngudi. Pay 1a mot con sd dang bao dong va can duogc giai quyét nhanh
chong.

Véi mong mudn gép phan nang cao an toan cho cu dan trong cic toa nha
chung cu, em d3 thuc hién mot dd an khoa hoc k¥ thuat voi dé tai: CANH BAO
PHAT HIEN RO RI KHi GAS TRONG CHUNG CU" P 4n cua em nhim
muc tiéu thiét ké va ché tao mot hé thong phat hién khi gas doc lap, c6 thé bao vé
cho cu dan qua thiét bi thong minh ctia ho va dong mé cira so ty dong. Hé thong
ndy s& giup cu dan co thé phat hién va xt Iy khi gas ro ri mot cach kip thoi va an
toan, giam thiéu nguy co chay nd va bao vé sirc khoe va tai san cua ho.

Trong bao c4o ndy, em sé& trinh bay vé qua trinh nghién ciru, thiét ké va ché

tao hé thong phat hién khi gas doc 1ap cta ching t6i. Bao cdo dugc chia lam bon
phan chinh, bao gom:

- Phén 1: Gi6i thiéu vé dé tai, bao gém 1y do chon dé tai, muyc tiéu va nodi dung
ctia do an.

- Phan 2: Co s 1y thuyét, bao gdm cac kién thirc vé khi gas, cac nguyén nhan
va hau qua cua khi gas 10 ri, cac phuong phap phat hién khi gas hién nay, va céac
thiét bi sir dung trong hé théng phat hién khi gas doc 1ap cua ching t6i.

- Phan 3: Thiét ké va ché tao hé thong phat hién khi gas doc 1ap, bao gdm cac
budce thiét ké so d6 mach, lép rap cac linh kién, 1ap trinh ph?m mém, va kiém tra
hoat dong ctia hé thong.
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- Phan 4: Két luan va kién nghi, bao g@)m danh gia két qua dat dugc, nhan xét
wu nhuoc diém cta hé thong, va dé xudt cac hudng phat trién tiép theo ciia d6 an.

Em hy vong rang do an ctia chung t6i s& dong gép mot phan nhé vao viée cai
thién an toan cho cu dan trong céc toa nha chung cu, déng thoi 12 mot co hoi dé
em hoc héi va rén luyén ky nang nghién ctru khoa hoc va umg dung k¥ thuat.

Ninh Thuén, ngay...thang...nam 2024
Hoc sinh thuc hién

Nguyén Thi Thanh Nguyét

MA DU THI: PT.04.14 Trang 3



LOI CAM ON

Trude khi két thuc bao cao em xin dugc giri 10i cam on chan thanh dén tat ca
nhitng nguoi di gitip d& va hd trg em trong qua trinh thue hién do an nay.

PAu tién, emi xin cam on ban t6 chire cudc thi sang tao khoa hoc k¥ thuat danh
cho hoc sinh trung hoc nam hoc 2023 — 2024 da tao diéu kién cho em c6 co hoi
tham gia va trinh bay d6 4n cta em. Em ciing xin cam on céc ban giam khao da
danh thoi gian danh gia va gop v cho dd an ctia em. Em s tiép thu va hoan thién
dd 4n ctia em theo nhirng nhan xét va dé nghi ctia cac ban giam khéo.

Tiép theo, em xin cdm on gia dinh, ban be va nhirng ngudi da ung hd va dong
vién em trong suot qua trinh thuc hién d6 an. Su quan tam va dong vién cua cac
ban 1a nguén dong luc 16n lao cho em dé hoan thanh d6 an nay.

Mot lan nita, em xin chan thanh cam on tat ca nhitng ngudi da giap d& va hd
tro em. Em hy vong rang d6 an cua em s& dong gop mot phan nho vao viée cai
thién an toan cho cu déin trong cac toa nha chung cu, dong thoi 1a mot co hoi dé
em hoc héi va rén luyén ky nang nghién ctru khoa hoc va img dung k¥ thuat.

Em xin tran trong cam on!
Ninh Thuén, ngay...thang...nam 2024
Hoc sinh thue hién

Nguyén Thi Thanh Nguyét
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NHAN XET CUA PON VI CUQC THI

Ninh Thuan, ngay...thang...nam 2023
Pon vi cugc thi
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CHUONG 1: GIOI THIEU VE PE TAI
1.1. Gi6i thiéu vé van dé nghién ciru
- Chung cu dang 1a sy lya chon uu tién cua nhiéu gia dinh & thanh phé 16n dé 1a
noi dinh cu 1au dai va vun dép cho méai 4m cta minh. Tuy nhién, chung cu ciing
tiém an nhiéu nguy co chdy nd do ro ri khi gas, khoi, khi doc, ro dién, thiét ké
khong phu hop, hé théng phong chay chira chay yéu kém hay sy bat can cua ngudi
dan.

- Nhiing vu chdy chung cu xdy ra da gy ra nhitng hau qua dau long cho nguoi
dan, nhu vy chdy chung cu mini & Khuong Ha, quan Thanh Xuéan, Ha N1 vao
ngay 12/9/2023 1am 56 nguoi chét; hay vu chay chung cu Carina Plaza & quén 8,
TP.HCM vao ngay 23/3/2018 lam 13 nguoi thi€t mang va 28 nguoi bi thuong.

- Mot trong nhitng nguyén nhan chinh din dén nhitng vu chay chung cu 1a viéc
khéng duoc canh bao kip thdi cho ngudi dan va khong biét vi tri chinh xac dang
gip su cd dé cac don vi phong chay chita chay khi co su ¢b xay ra. Do do, viée
xay dung mot hé théng quan 1y toa nha khu chung cur ¢ thé phat hién va canh bao
cac tinh hudng nguy hiém 1a rat can thiét va thiét thuc.

- Sau nhiing vu chay ngoai nhitng con dau dén mat di ngudi than trong gia dinh
thi ngoai x3 hoi cling phai chiu nhitng anh hudéng ning né nhu: anh huong dén
moi trudng, thiét hai vé tai san va kinh té.

- Hinh 4nh nguoi cha mat con, chong mat vo hay tham chi ca gia dinh déu mat da
dé lai trong em mot cam xac dau budn tir viéc mat mac ngudi than chi boi nhimng
nguyén nhan cha quan khong c6 su bao trude. Tir nhitng diéu d6 da cho ¥ tuong
em vé mét HE THONG QUAN LY TOA NHA KHU CHUNG CU'’. Hé thong
danh cho ban quan 1y va cic phong trong chung cu, tir cic cam bién cta hé thong
s& dua thong tin s6 dién, nudc va quan trong nhét 13 trang thai nguy hiém cta cac
phong vé ban quan 1y nhu: chdy, o gas, o dién, nudc tran.... Tir ban quéan 1y s&
ndm dugc moi thong tin kip thoi, moi luc, moi noi dé tranh nhiing truong hop
dang tiéc xay ra.

- Tuy nhién vi trinh d6 ctia em chua dt dé hoan thién mot hé théng quan 1y toa
nha chung cu nén em hién tai sé mang dén cudc thi y tudng sang tao khoa hoc k¥
thuat véi dé an: CANH BAO PHAT HIEN RO Ri KHi GAS TRONG CHUNG
CU' 12 mot phan nho trong hé théng quan 1y.
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Hinh 1.1. Ro ri khi gas
- Trong toa nha chung cu: viéc phat hién va xir Iy khi gas ro ri 1a rat quan trong
dé bao vé an toan cho cu dan va tai san. Tuy nhién, hién nay, hau hét céc toa nha
chung cu déu sir dung hé thong phat hién khi gas trung tim, c6 nghia 1a khi c6
phat hién o ri, hé théng s& bao vé cho quan 1y toa nha dé xur 1y. Didu nay co thé
gay ra nhitng bat tién va nguy hiém cho cu dén, vi du nhu:

- Quan 1y toa nha ¢ thé khong c6 mit kip thoi dé xir 1y su cd.
- Quan 1y toa nha co thé khong biét chinh xéc vi tri cia ngudn 10 ri khi gas.

- Quan ly toa nha c6 thé khong c6 quyén truy cap vao can hé cua cu dan dé kiém
tra va khac phuc su co.

- Cu dan c6 thé khong biét dugc rang c6 khi gas ro i trong can ho ciia minh va
tiép tuc su dung cac thiét bi dién hodc lira.

1.2. Ly do chon dé tai

- Vi nhing 1y do trén, em d3 nghi ra mot ¥ tudng dé cai tién hé thdng phat hién
khi gas trong tda nha chung cu. Do 1a hé thong phat hién khi gas, khoi, khi doc
doc 1ap. Hé thong nay bao gdm cac cam bién phat hién khi gas, khéi, khi doc dugc
lép dat trong tirng can ho va két ndi voi mot thiét bi thong minh cta cu dan, vi du
nhu dién thoai, may tinh bang hodc déng hd thong minh. Khi c¢6 phat hién khi gas
r0 11, hé thong s& bao vé cho cur dan qua thiét bi thong minh cua ho, dong thoi tu
dong dong ma cira s6 clia can ho cho dén khi khong khi thong thoang. Nhu vay,
cu dan c6 thé biét duge tinh trang cia can ho cua minh va cé thé xur 1y su cd mot
cach nhanh chéng va an toan.

- Em chon d& tai nay vi em quan tdm dén vén dé an toan cho cu dan trong cac toa
nha cao tang. Em ciing mudn st dung cac cong nghé hién dai va pho bién dé giai
quyét vin dé nay mot cach sang tao va kha thi. Em hy vong rang dé tai cua em sé&
mang lai nhiéu 1oi ich cho cu dan trong toa nha chung cu, dac biét 1a trong viéc
phong ngira va xir Iy cac su ¢d 10 ri khi gas, khoi, khi doc.
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1.3. Muc tiéu va pham vi nghién ctru

- Muyc tiéu ctia d¢é tai 1a thiét ké va ché tao mot hé théng phat hién khi gas, khoi,
khi doc doc lap cho toa nha chung cu, ¢ kha ning bao vé cho cu dan qua thiét b
thong minh cua ho, ty dong dong mo clra s6 cta can ho cho dén khi khong khi
thong thoang, kich hoat céc thiét bi bao dong khi co su ¢b 10 ri khi gas

- Pham vi nghién ctru cua dé tai bao gom:

+ Nghién ctru ve cac loai khi gas co6 thé gay nguy hiém cho cu dan trong toa nha
chung cu, cac nguyén nhan va hau qua cua viéc ro ri khi gas.

+ Nghién ctru vé cac loai cam bién phat hién khi gas cac dac tinh va cach stir dung
cua chung.

+ Nghién ciru vé cac loai thiét bi thong minh c6 thé két ndi voi hé thong phat hién
khi gas cac giao thirc truyén thong khong day, cac Gmg dung trén thiét bi thong
minh.

+ Nghién ctru vé céc thiét bj bao dong, cach dong mé cira tyr dong, cach kich hoat
céc thiét bi bdo dong.

+ Thiét ké va ché tao mot hé thong phat hién khi gas doc 1ap cho toa nha chung
cu, bao gém cac bo phan chinh, nguyén ly hoat dong, so dd mach, bang gia thanh.

+Thir nghiém va danh gia hiéu qua caa hé thong phat hién khi gas doc 1ap, bao
gdm céc tiéu chi danh gia, phuong phap thir nghiém, két qua thir nghiém, nhan
xét va danh gia.

1.4. Phwong phap nghién ciru

- Phuong phép nghién ciru cta dé tai bao gom:

+ Phuong phap nghién ciru 1y thuyét: 13 phuong phap ding dé tim kiém, thu thap,
phan tich va té)ng hop céc tai liéu, sach bao, bdo cdo, luan van, v.v. lién quan dén
dé tai, nhdm nam viing cac kién thirc co ban va nang cao vé cac van dé nghién
clu.

+ Phuong phap nghién ctru thue nghiém: 1a phuong phap dung dé thiét ké va ché
tao hé thong phat hién khi gas, khoi, khi doc doc 1ap, thir nghiém va danh gia hiéu
qua cua hé thong, nham kiém tra tinh kha thi va do tin cay cua dé tai.

+ Phuong phéap nghién ciru tong hop: 13 phuong phap dung dé két hop cac két qua
nghién ctru 1y thuyét va thuc nghiém, nham dua ra nhimg két luan va kién nghi
cho dé tai.

1.5. Péng gép méi ciia dé tai
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- Thiét ké va ché tao mot hé thong phat hién khi gas doc 1ap, co thé bao vé cho cur
dan qua thiét bi thong minh cua ho, déng thot ty dong dong mo clra s6 ctia can ho
cho dén khi khong khi thong thoang khi c6 su ¢b. Hé thong nay khac biét véi cac
hé thdng phat hién khi gas trung tdm hién nay, vi n6 khong phu thudc vao quan 1y
tdoa nha hodc co quan chirc ning dé xt 1y su ¢6, ma cho phép cu dan tu chu va chi
dong trong viéc phat hién va xur 1y khi gas r0 ri va biét chinh xac vi tri dang ro ri
khi gas.

- Str dung cam bién khi gas MQ2 dé phat hién nong do khi gas trong khong khi.
Cam bién ndy c6 d6 nhay cao va co6 thé phat hién dugc nhiéu loai khi doc, chay
1n6 va khi 4m khoi, nhu CO, CO2, LPG, Methane va H2S. Cam bién nay ciing c6
gia thanh ré va dé dang lap dat va str dung.

- Str dung tng dung truc tuyén app Blynk, va co ché thu phat wifi cia ESP8266,
dé két ndi cam bién khi gas voi thiét bi thong minh ciia cu dan. Pidu nay gitip cho
hé thong phat hién khi gas doc 1ap c6 thé hoat dong on dinh va linh hoat, khong
bi gi6i han boi khoang cach hay day cap. dong thoi kich hoat cac thiét bi bao
dong, nhu co1, dén hoac loa. Ngoai ra, viéc sir dung thiét bi thong minh cua cu
dan lam thiét bi bao dong ciing gitip tiét kiém chi phi va ting tinh tién lgi cho
nguoi dung.

- Str dung moét quat hut dugc gén trén cira s6 hodc tran nha, dé hat khi gasrorira
ngoai va thay thé bang khong khi trong lanh. Quat hut s& dugc kich hoat bai cam
bién khi gas hodc bd diéu khién cira sb tu dong, dé tang hiéu qua thong gi6 va loai
bo khi gas nguy hiém.

1.6. Y nghia khoa hoc va thuec tién

- Y nghia khoa hoc: Dé tai cia em d3 dong gop nhiing kién thirc khoa hoc méi
vé cach thiét ké va ché tao mot hé thong phat hién khi gas doc 1ap cho toa nha
chung cu, c¢6 thé bao vé cho cu dan qua thiét bi thong minh cua ho, dong thoi tu
dong dong mé ctra s6 cua can ho cho dén khi khong khi thong thoang khi co su
cd. Pay 1a mot hé théng khac biét v6i cac hé théng phat hién khi gas trung tim
hién nay, vi n6 khong phu thudc vao quan 1y tda nha hodc co quan chirc ning dé
xtr Iy sur ¢b, ma cho phép cu dan tu chil va chi dong trong viéc phat hién va xir Iy
khi gas 10 ri va biét chinh x4c vi tri dang 1o ri khi gas. Nhitng kién thirc khoa hoc
m&i nay co thé tmg dung trong nhirng linh vue khac c6 lién quan dén an toan khi
gas, nhu nha mdy, xi nghi¢p, truong hoc, bénh vién, v.v. Pé tai ctia em da dua ra
nhitng giai phap sang tao va kha thi dé phat hién va xu 1y ro ri khi gas, khoi, khi
ddc trong chung cu, bang cach st dung cam bién khi gas MQ2, (mg dung truc
tuyén app Blynk, va co ché thu phat wifi cua ESP8266, dé két ndi cam bién khi
gas voi thiét bi thong minh ciia cu dan, dong thoi kich hoat céac thiét bi bao dong,
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nhu co1, deén hodc loa, va mot quat hat dugc gén trén cira s6 hodc trin nha, dé hat
khi gas 1o ri ra ngoai va thay thé bang khong khi trong lanh. Nhitng giai phap nay
c6 thé mé rong va cai tién thém bang cach tich hop thém cac cam bién khac dé
phat hién nhiét dg, do am, ap suit, v.v. hodc st dung céc thiét bi thong minh khac
nhu Google Home, Amazon Alexa, v.v. dé diéu khién hé théng bang giong noi
hoac ctr chi.

- Y nghia thye tién: Pé tai cia em di giai quyét duoc nhitng van dé thuc tién vé
an toan cho cu dan trong cac toa nha chung cu, dac biét la trong viéc phong ngura
va xtr 1y céc su ¢ 10 ri khi gas. Dé tai ctia em da gop phan ning cao chét luong
cudc song, stc khoe, tinh than ctia cu dan trong chung cu, bang cach giam thiéu
nguy co chay nd, v.v. do ro ri khi gas cling nhu ting cuong sy an tim, yén tinh,
thoai méi cho cu dan khi sir dung khi gas trong cin ho cta ho. Pé tai cia em ciing
da co6 nhiing tac dong tich cuc dén moi truong, kinh té, xa hoi, vin hoa, v.v. cua
dia phuong, qudc gia hay thé giéi, bang cach giam thiéu luong khi gas thai ra méi
truong, giam thiéu chi phi dién, gas, v.v. cho cu dan, giam thiéu thiét hai vé nguoi
va tai san do chay nd, ngd doc, v.v. do ro ri khi gas, khoi, khi doc, ciing nhu nang
cao nhan thirc va trach nhiém cta cu dan vé viéc sit dung khi gas an toan va bao
vé moi trudng. Dé tai ctia em co thé tmg dung duoc trong nhitg hoan canh khac
ngoai chung cu, nhu nha & thép t?mg, nha hang, khach san, v.v. noi cling c6 nhu
cau str dung khi gas va can phong ngira 10 ri khi gas.
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CHUONG 2: COSO LY THUYET

2.1. Khi gas

- Khi gas 13 mot loai nhién liéu duoc sir dung rong ri trong cudc séng hang ngay
cua con nguoi, dic bi¢t 1a trong viéc niu an, lam nong, chiéu sang va nhiéu muc
dich khéac. Khi gas c6 nhiéu loai khac nhau, nhung phd bién nhét 1a khi gas dang
16ng (LPG) va khi gas dang khi (CNG). Khi gas dang 1ong 1a mot hon hop cua
cac hydrocacbon nhe, chu yéu 13 propan va butan, dugc nén ¢ ap suit cao dé
chuyén thanh dang 16ng. Khi gas dang 16ng thuong dugc chira trong cac binh gas
c6 dung tich khac nhau, va dugc sir dung thong qua cac bép gas hoic binh néng
lanh. Khi gas dang khi 1a mot hdn hop ctia cac hydrocacbon nhe, cha yéu 1 metan,
duoc nén & ap sut cao dé chuyén thanh dang khi. Khi gas dang khi thudong duoc
chuyén t6i cac ho gia dinh hodc cong nghiép thong qua cac éng dan, va dugce sir
dung thong qua cac bép gas hodc may phat dién.

2.1. Ro ri khi gas

- Ro ri khi gas 1a hién tugng khi gas thoét ra khoi ng dan, van, binh chira hodc
cac thiét bi str dung khi gas do hu hong, 130 hoéa, sy ¢b hodc so suat ctia nguoi st
dung. RO ri khi gas 1a mot trong nhitng nguyén nhéan chinh giy ra cac vu chay nd
trong cac hd gia dinh hoac cong nghiép, dac bi¢t 1a trong cac tdoa nha chung cu,
noi c¢6 sb lugng nguoi sir dung khi gas 16n va dién tich can ho nho. Ro ri khi gas
khong chi gay hai cho strc khde ctia con nguodi, ma con gy ra nhitng hau qua
nghiém trong vé mit tai san va moi trudng.

2.3. Mot s6 nguyén nhén giy ra ro ri khi gas

- Hu hong cua céc thiét b sir dung khi gas, nhu bép gas, binh néng lanh, may phat
dién, v.v. Do qua trinh st dung lau dai, cac thiét bi nay co thé bi mon, ri sét, hong
hoc hodc bi tac dong boi cac yéu t6 bén ngoai, lam cho khi gas bi 10 ri ra ngoai.

- Su ¢6 ctia nguoi st dung khi gas, nhu quén tat van gas, quén dong chit nip binh
gas, quén kiém tra dudng ong gas, v.v. Do so suit, thiéu ¥ thirc hoic thiéu k§ ning
ctia ngudi st dung, khi gas ¢ thé bi ro ri do khéng dugc dong kin hoic khong
duoc kiém tra thuong xuyén.

2.4. Mt s6 hau qua gy ra béi ro ri khi gas

- Gay ngd doc cho con ngudi, khi khi gas ro ri vao khong khi va bi hit vao phdi.
Khi gas co thé gay kich tng dudng ho hap, dau dau, mét moi, budn ndn, hodc ngat
xiu. Néu khi gas ro ri nhiéu va lau, c6 thé gay tr vong do thiéu oxy.

- Gay chay nd cho cin ho, khi khi gas ro ri tiép xuc v6i ngudn lira hoic tia lira
dién. Khi gas c6 thé tao ra mot 16p khi dé chdy n6 khi hoa tron véi khong khi &
mot ty 1€ nhét dinh. Khi c6 nguén Ira hodc tia Itra dién, khi gas s€ bung chady hodc
nd manh, gay ra thiét hai 16n vé mit tai san va tinh mang.
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- Gay 6 nhiém méi trudng, khi khi gas ro ri vao khong khi va gdy hiéu trng nha
kinh. Khi gas 1a mot trong nhirng ngudn phat thai khi nha kinh, gop phan lam tang
nhiét d6 trai dat va thay d6i khi hau. Khi gas ciing gay hai cho ting ozon, 1am
giam kha ning bao vé trai dat khoi tia cuc tim.

2.5. Ciu tric h¢ thong diéu khién ding trong mé hinh canh bao phat hién ro
ri khi gas trong chung cw
- Thiét bi cam bién: duoc st dung dé do luong thong sb khi gas.

- Bo diéu khién trung tam: c6 nhi¢m vu thu thap dir liéu tir cam bién va dua ra quyét
dinh vé viéc diéu khién cac thiét bi khac trong hé thdng.

. Thiét bi diéu khién va thiét bi hién thi: bao gdm cac bd diéu khién va thiét bi hién
thi thong s6 ddi vai cac thiét bi nhu hé théng mo ctra ty dong, hé théng quat hat, hé, vv.
° Phan mém diéu khién: duoc cai dat trén bd diéu khién trung tam, c6 nhiém vu
1ap trinh cac quy tic diéu khién va giam sat hé théng.

J Mang két nbi: dé két ndi cac thanh phan lai voi nhau va quan 1y tir xa.

2.6. Thiét bi cam bién dung trong mé hinh

2.6.1 Cam bién khi gas MQ2

- Cam bién khi MQ2 13 mdt cam bién MOS (Metal Oxide Semiconductor) c6 thé
phat hién nong d6 LPG, Khoi, Ruou, Propane, Hydrogen, Methane va Carbon
Monoxide tir 200 d&én 10000 ppm!. Cam bién hoat dong trén 5V DC va tiéu thu
khoang 800mW2. Cam bién khi MQ2 hoat dong dwa trén nguyén ly phan tng hoa
hoc khi tiép xtic cac khi trong moi trudng. Nguyén tic hoat dong ctia né 1a khi cac
khi trong mdi truong nhu khi CO, khi LPG, khi methane, khi Hydro, khoi... tiép
xtc v6i phan tir bén trong cam bién, lam cho cac electron duoc giai phong vao
Thiéc Dioxide cho phép dong di¢n chay qua cam bién mot cach tu do.

Hinh 2.1. Cam bién khi gas MQ2
Thong S6 Ky thuat:

- Ngudn hoat dong: 5V

- Loai dir liéu: Analog
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- Pham vi phat hién rong

- Té¢ d6 phan hoi nhanh va d6 nhay cao
- Mach don gian

- On dinh khi st dung trong thoi gian dai

So d0 chan

Dén bao ngudn
Biéu chinh d6 nhay
—t+5V

= GND

== Digital Output
==Analog Output

Bén bao tin hiéu DO

Hinh 2.2. So' @ chan cam bién khi gas MQ2
2.7. BQ PIEU KHIEN TRUNG TAM DUNG TRONG NHA KiNH
2.7.1 Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102
Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102 1a mot kit phat trién dua trén
vi diéu khién Esp8266 véi tich hop sin Wifi gitip két ndi dé dang véi cac thiét bi thong
qua mang internet. N6 dugc st dung rong rai trong cac rng dung [oT (Internet of Things)
thong qua viéc két ndi cac thiét bi voi nhau va véi internet.

Hinh 2.3. Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102

% Thong s6 ky thuat Wifi ESP8266 NodeMCU Lua CP2102
e Tuong thich cac chudn Wifi: 802.11 b/g/n
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e HO tro: Wi-Fi Direct (P2P), soft-AP

e IC chinh: ESP8266

e Phién ban firmware: NodeMCU Lua

e  Chip nap va giao tiép UART: CP2102.

e  GPIO tuong thich hoan toan véi firmware Node MCU.
e  Cap ngudn: 5VDC MicroUSB hoic Vin.

e  GIPO giao tiép mirc 3.3VDC

e Tich hgp Led bao trang thai, nat Reset, Flash.

e Tuong thich hoan toan véi trinh bién dich Arduino.

e Kich thude: 25 x 50 mm

% So d6 chan Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102
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Hinh 2.4. So d6 chan Wifi ESP8266 NodeMCU Lua CP2102
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«» Nguyén ly hoat dong Wifi ESP8266 NodeMCU Lua CP2102

e Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102 dugc xay dung dua
trén vi diéu khién Espressif ESP8266EX. Day 1a mot module phd bién duoc sir dung
trong cac ung dung IoT, dugc thiét ké véi tich hop sin anten Wifi va nhiéu chirc ning
khac.

e Nguyén ly hoat dong ctua Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua
CP2102 14 dya trén vi diéu khién ESP8266EX véi tich hop sdn module Wifi va
module chuyén d6i USB-UART CP2102. Nguoi dung c6 thé lap trinh ESP8266 thong
qua cdc trinh bién dich nhu Arduino IDE hay Lua va nap chuong trinh vao board
thong qua cong USB.

e  Khi duogc nap chuong trinh, board s& cung cép cac chan GPIO da ning gitip két
ndi véi nhiéu loai module va thiét bi ngoai vi khac nhau nhu cac cdm bién, khoa dién
tir, dén LED, ... Ngudi dung 6 thé lap trinh dé diéu khién va thu thap dir liéu tir cac
thiét bi nay va guri 1én mang Internet thong qua Wifi.

e Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102 duoc tich hop dén
LED bao hi€u trang thai. Khi board hoat dong chinh xac, dén LED s€ chdp nhay dé
bao hiéu board dang chay dang 16 trinh. Khi c6 su ¢d xay ra, dén LED s& cho biét
thong tin chi ra 18i va nguoi dung c6 thé d& dang theo ddi trang thai hoat dong cia
board.

+¢ Chirc ning Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102

e Két ndi Wi-Fi: Kit nay dugc tich hop bd didu khién Wi-Fi ESP8266 cho phép két
ndi véi mang Wi-Fi va Internet dé truyén va nhan dur liéu.

e Giao dién ngoai vi: NodeMCU Lua cung cép céac giao dién ngoai vi nhu GPIO,
UART, 12C, SPI, ... dé két ndi va diéu khién céc thiét bi khac.

e Lap trinh d& dang: Kit nay st dung ngdn ngit 1ap trinh Lua va c6 mot cong dong
16n hd trg, giup cho viée lap trinh va diéu khién cac thiét bi dugc dé dang hon.

e (Cap nhat Firmware OTA: Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua
CP2102 hd trg cap nhat firmware (phan mém nhing) qua mang khong day.

e Daning: Kit ndy c6 thé dugc sir dung trong nhiéu tmg dung khac nhau nhu IoT,
diéu khién thiét bi gia dinh, ty d6ng héa nha théng minh, robot, va nhiéu hon nira.

e Tich hop cam bién: Kit ndy c6 thé dugc st dung dé két ndi véi cac cam bién nhu
cam bién nhiét do, d6 am, anh sang, ...va gitp do dac cac thong sb nay tir xa.

e Giao dién don gian: Kit RF Thu Phat Wifi ESP8266 NodeMCU Lua CP2102 ¢c6
giao dién don gian va d& sir dung. Vi viée st dung cac chuong trinh ndi tiéng nhu
Arduino IDE hoic PlatformIO, ngudi dung c6 thé d& dang 1ap trinh va diéu khién cac
thiét bi ctia minh.

2.8. Man hinh LCD 1602 kem module 12C

Man hinh LCD I2C 1a mét loai man hinh LCD (Liquid Crystal Display) duoc thiét ké
dé giao tiép v6i mot vi diéu khién (microcontroller) thong qua giao thic 12C (Inter-
Integrated Circuit). 12C 1a mot chuan giao tiép hai day, dugc st dung rong rai trong cac
mg dung dién tir nhu vi didu khién, cac module cam bién, va céc thiét bi dién tir khac.
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Hinh 2.5. Man hinh LCD 1602 kém module 12C
2.8.1. Théng s6 ky thuit man hinh LCD 1602 kém module 12C
e LCD 16%2 dugc str dung dé hién thi trang thai hodc cac thong s0.

e LCD 16x2 ¢6 16 chan trong d6 8 chan dit liéu (DO — D7) va 3 chan diéu khién

(RS, RW, EN).

e 5chén con lai dung dé cap ngudn va dén nén cho LCD 16x2.

e Céc chan diéu khién gitip ta d& dang ciu hinh LCD & ché d6 1énh hodc ché do

dir ligu.

e Chung con gitip ta cau hinh & ché d6 doc hodc ghi.
2.8.2. So' d6 chan man hinh LCD 1602 kém module 12C

o
c
=
B
9
»
%]
>
=

Hinh 2.6. So' @6 chan man hinh LCD 1602 kém module 12C
» Chi thich chi tiét chan man hinh LCD 1602 kém module 12C

e Chan I: GND
o Chan2:VCC

e Chdn 3: V0 (diéu chinh d¢ t6i)
o Chadn 4: RS (Register Select)
o Chdn 5: RW (Read Write)

e Chan 6: E (Enable)

e Chan 7-14: DO-D7 (Data)

D D A D e 4 e

15 Backlight Anode (+ve)
.. 16 Backligt Cathode (Ground)

= el ROl
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o Chan 15: A (Anode)

e Chan 16: K (Cathode)

Module 12C cho Arduino 1a mot thiét bi mé rong cho board Arduino dé thuc hién
giao tiép vdi cac thiét bi twong thich 12C thong qua giao thirc diéu khién 12C. Module
12C thudong duoc str dung dé mé rong chirc ning cua board Arduino va tang tinh linh
hoat cua board trong thuc hién cac ing dung nhung.

Hinh 2.7. Module 12C
< Chau thich chi tiét chan Module 12C

Chan SDA: Dir liéu dwdi giao thire 12C

Chén SCL: Chdn xung dong hé va la chan truyén tin hiéu dong ho 12C

Chén GND: Chén mat, néi véi Dat

Chén VCC: Nguén cdp, noi véi nguon cap 5V Arduino
% Thong s6 ky thuat Module 12C

Dién ap hoat dong: 2.5-6V DC.

Ho trg man hinh: LCD1602,1604,2004 (driver HD44780).

Giao tiép: 12C.

Dia chi mic dinh: 0X27 (c6 thé diéu chinh bang ngan mach chan A0/A1/A2).

Tich hop Jump chét dé cung cap dén cho LCD hoic ngat.

Tich hop bién tro xoay diéu chinh do tuong phan cho LCD.
% Nguyén ly hoat dgng man hinh LCD 1602 kem module 12C

e Khi mot Iénh giri dén module 12C dé hién thi mot ky tu trén man hinh, module
12C s& phén tich 1énh d6 va gui tin hiéu diéu khién (RS, RW, E) cung vdi dit liéu (DO-
D7) tuong tng dén man hinh LCD 1602.

e Man hinh LCD 1602 s& nhan va xu 1y tin hiéu diéu khién cung véi dir ligu, sau
d6 hién thi ky ty twong g 1én man hinh.

e Khi mot Iénh mdi gui dén, module 12C s€ guri tin hiéu x6a man hinh (Clear
Screen), sau doé ti€p tuc guri cac tin hiéu diéu khién va dir liéu mdéi d€ hién thi cac ky tw
moi.
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% Chirc nang man hinh LCD 1602 kém module 12C

e Hién thi vin ban: Man hinh LCD 1602 kém module 12C ¢6 kha nang hién thij céc
ky tu va chudi vin ban 1én man hinh. Vi diéu khién c6 thé giri 1énh dé hién thi vin ban
¢ vi tri va dinh dang tuy y trén man hinh.

e Hién thi biéu twong: Man hinh LCD 1602 kém module I12C c6 thé hién thi mot
s6 ky hiéu co ban nhu ky hiéu pin, dong hd, nhiét do, hién thi ON/OFF. Nhiing ky hi¢u
nay ciing co thé tiy chinh theo yéu ciu cua ngudi ding.

e Tuy chinh hién thi: Ngoai cac ky tu va biéu trong co ban, man hinh LCD 1602
kém module 12C con ¢6 thé hién thi cac ky tu ddc biét hodc logo riéng duge ngudi ding
tao ra.

2.9. Bang gi4 thanh cia hé théng phat hién khi gas, khoi, khi doc doc 1ap cho mot
can ho nhu sau:

Tén thiét bi S6 lwong Pon gia Thanh tién
Cam bién phat hién khi 1 20.000 dong 20.000 dong
gas MQ-2
Module Nodemcu IOT 1 80.000 dong 80.000 dong
ESP8266 CP2102
Quat hat 5V 1 30.000 dong 30.000 dong
Coi Chip 3-24vdc SEM 27 1 15.000 dong 15.000 dong
Coi bao dong
Man Hinh LCD 1602 1 50.000 dong 50.000 dong
Nt Nhan 2 Chan Vuéng 2 2.000 dong 4.000 dong
Den 6x6x5mm ( 1 Nut)
Tong cong 7 199.000 dong
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2.10. Két qua thir nghiém ciia hé thong phat hién khi gas, khéi, khi doc doc
1ap bao gom

- Két qué thir nghiém dd chinh xac: hé théng c6 thé do duoc n@)ng do khi gas, khoi, khi

doc chinh x4c, khong bi anh hudng boi cac yéu t nhidu, vi du nhu nhiét d6, d6 am, cac

khi khac, v.v. Nong d6 do duoc ciia hé thong gan bang véi ndong do thuc té, sai s6 nho

hon 10%. Hé thdng c¢6 d6 chinh xac cao.

- Két qua thir nghiém do on dinh: hé thong c6 thé duy tri dugc do nhay va d6 chinh xac
trong thoi gian dai, khong bi hao mon hodc 16i. Khong c6 su thay d6i nao vé do nhay va
do chinh xac cua hé théng sau mot thang, ba thang, sau thang, v.v. H¢ théng c6 dd 6n
dinh cao.

- Két qua thtr nghiém do an toan: hé théng 6 thé bao vé duge cu dan va tai san khi ¢
sur ¢6 10 i khi gas, khoi, khi doc. HE théng ¢6 thé bao vé cho cu dan qua thiét bi thong
minh, ngét nguén gas va dién, kich hoat cac thiét bi bao dong khi co néng do khi gas,
khoi, khi ddc cao, vi du nhu 25% LEL, 50 ppm CO, 100 ppm NH3, v.v. H¢ théng c6 do
an toan cao.

- Két qua tht nghiém 46 tién loi: hé théng 6 thé dé dang lép dat, st dung, bao tri va
stra chita. Hé thong khong gay phién nhiéu cho cu din va quan 1y toa nha. Hé thong c6
do tién loi cao.

2.11. Nhin xét va danh gia ciia hé thong phat hién khi gas, khéi, khi doc doc
1ap bao gom

- H¢ théng phat hién khi gas, khoi, khi doc doc 1ap 1a mot hé théng sang tao va

kha thi, c6 thé giai quyét dugc van dé an toan cho cu dan trong cac tda nha cao

tﬁng. Hé théng ¢4 nhiéu wu diém nhu do nhay cao, d chinh xéc cao, do on dinh

cao, d an toan cao, do tién loi cao, gia thanh hop 1y, co6 thé 4p dung rong rii cho

nhiéu loai toa nha khac nhau.

- H¢ théng cling c6 mQt s6 han ché nhu can phai lép dat cam bién, relay, thiét bi
béo ddng trong tirng cin ho, can phai cé thiét bi thong minh ctia cu dan dé nhan
canh bao, can phai c6 ngudn dién 6n dinh dé hoat dong, can phai thuong xuyén
kiém tra va thay thé pin cho cam bién, v.v.

- Tong két lai, hé théng phat hién khi gas, khoi, khi doc doc 1ap 1a mot dé tai co
nghia thuc tién cao, gop phan nang cao chat lwong cudc sdng va bao vé moi
truong. Dé tai ciing co tinh sang tao va kha thi, vi str dung cac cong nghé hién dai
va pho bién, co thé ap dung rong rai cho nhiéu loai toa nha khac nhau.
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CHUONG 3: NGHIEN CUU THU'C NGHIEM
3.1. PHAN MEM DIEU KHIEN DUNG TRONG MO HINH
3.1.1. Phin mém Arduino IDE

Phan mém diéu khién Arduino bao gdm 2 phan chinh: IDE Arduino va Firmware
Arduino.

» IDE Arduino:

- La phan mém lap trinh cho vi diéu khién Arduino, dugc cung cip boi nha san
xuat Arduino.

- IDE Arduino h trg nhiéu ngén ngir 1ap trinh nhu C, C++, va Wiring, day 1a ngon
ngit dugc thiét ké dic biét danh cho vi diéu khién Arduino.

- IDE Arduino cung cap giao dién db hoa dé sir dung dé thiét 1ap cac cdu hinh, viét
ma va bién dich chuong trinh cho vi diéu khién Arduino.

- IDE Arduino ciing c6 kha ning quan 1y thu vién va t6i vu héa mi ngudn, gitip
viét ma chay nhanh hon va tiét kiém tai nguyén hé thong.

» Firmware Arduino

- La mé ngudn duoc tai 1én bd nhé chuong trinh cta vi didu khién Arduino.

- Firmware Arduino cung cép cac thu vién hd trg cac chirc ning xir 1y tin hiéu va
hoat dong voi phan cimg cua vi diéu khién Arduino.

- Firmware Arduino thuong duoc viét bang ngdn ngit C hodc C++.

Pé diéu khién vi diéu khién Arduino, ngudi dung thudng st dung IDE Arduino dé
viét ma va 1ap trinh truc tiép trén nd, sau do tai 1én chuong trinh véo vi diéu khién. Viéc
nay duoc thyc hién thong qua cong Serial hodc USB, diéu nay giup tiét kiém céc cong
doan giai mi, ma héa va giao tiép tdc do cao.

Genuino

ARDUINO

AN OPEN PROJECT WRITTEN, DEBUGGED,

AND SUPPORTED BY ARDUINO.CC AND ad—

THE ARDUINO COMMUNITY WORLDWIDE \-..[4.. "‘YQ/’
T £

LEARN MORE ABOUT THE CONTRIBUTORS

of [CLIXECTIA on arduino.cc/credits

Initializing packages...

Hinh 3.1. Giao dién phan mém diéu khién Arduino
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IDE trong Arduino IDE 1a phan c6 nghia 1a md ngudn md, nghia 14 phan mém nay
mién phi ca vé phan tai vé 1an phan ban quyén: Ngudi dung c6 quyén sira doi, cai tién,
phat trién, nang cap theo mot s nguyén tic chung dugc nha phat hanh cho phép ma
khong can xin phép ai, diéu ma ho khong duoc phép lam ddi véi cac phan mém ngudn
dong.

Tuy 13 phin mém mi ngudén mé nhung kha ning bao mat thong tin cia Arduino
IDE 14 v6 cing tuyét voi, khi phat hién 18i nha phat hanh s& va né va cp nhat rat nhanh
khién thong tin cua ngudi dung khong bi mat hodc 10 ri ra bén ngoai.

3.1.2. Str dung ngon ngir l1ap trinh C/C++

Arduino IDE st dung ngdn ngit lap trinh C/C++ rat pho bién trong gi6i lap trinh.
Bit ky doan code nao cua C/C++ thi Arduino IDE déu c6 thé nhan dang, giup cac lap
trinh vién thuén tién trong viéc thiét ké chuong trinh 1ap cho cac bo mach Arduino.

ne PIN LED1 3
#define PIN LEDZ 4
#define PIN LED3 5
#define PIN _LED4 6

class Blinker {

private:

byte pinLED;

Invalid library found in C:\Users\Admin\Documents\Arduino\libraris

Hinh 3.2. Giao dién 1ap trinh ciia phin mém diéu khién Arduino

3.1.3. H§ tro 1ap trinh tét cho bo mach Arduino

Arduino c6 mdt module quan 1y bo mach, noi nguoi dung co thé chon bo mach ma
ho mudn lam viéc cung va c6 thé thay d6i bo mach thong qua Menu. Qué trinh stra d6i
lya chon ciing lién tyuc ty dong cip nhat dé cac dir liéu co san trong bo mach va dir li¢u
stra d61 ddng nhét v&i nhau. Bén canh d6, Arduino IDE ciing giup ban tim ra 15i tir code
ma ban biét giup ban stra 16i kip thoi tranh tinh trang bo mach Arduino lam viéc véi
code 16i qua lau dan dén hu hong hodc toe do xir 1y bi giam sut.
3.1.4. Thu vién hd trg phong phu

Arduino IDE tich hgp véi hon 700 thu vién, duoc viét va chia sé boi nha phat
hanh Arduino Software va thanh vién trong cong déng Arduino. Moi nguoi ¢6 thé tan
dung chiing cho dy 4n cia riéng minh ma khong cin phai bé ra bat ky chi phi nao.
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3.2. APP GIAM SAT VA PIEU KHIEN TREN PIEN THOAI DUNG TRONG MO
HINH

Blynk 1a mot nén tang IoT cho phép nguoi ding két ndi va diéu khién céc thiét bi
thong minh tir xa thong qua g dung di dong. Blynk cho phép ngudi dung tao céc ting
dung, diéu khién Arduino hoic ESP8266 mot cach dé dang va truc quan bang cach két
hop cac khéi dit liéu (widgets) dé tao ra cac giao dién diéu khién va giam sat tiy chinh.

ﬁ Gui yéu cau

Cap nhat trang thai

Hinh 3.3. M6 ta cach hoat dong ctiia Blynk

3.3. CAI PAT THU VIEN
% Thu viéen ESP8266
Dau tién phai cai phan mém Arduino rdi bat cai nay 1én Arduino IDE, sau d6
chon File trén thanh cong cu chon Preferences hoic nhén t6 hop

phim (Ctrl+Comma).
File| BHit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent

Sketchbook »
Examples »
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+S

PageSetup  Ctrl+Shift+P | output
Print Ctrl+P

I Preferences Ctrl+ Comma )
s input

Quit Ctrl+Q
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Hinh 3.4. Giao dién cai thw vién buée 1

Dé cho Arduino IDE c6 thé nhan board ESP8266 chung ta phai chén mot dudng
link vao 6 Additional Boards Manager URLs.

http://arduino.esp8266.com/stable/package esp8266com_index.json

[ settngs | Network| |
Sketchbook location:
C:\Users\CaoHung\Documents\Arduino
Editor language: System Default - (requires restart of Arduino)
Editor font size: 12
Interface scale: [¥] Automatic | 100 -~ % (requires restart of Arduino)
Theme: Default theme v | (requires restart of Arduino)
Show verbose output during: [| compilation [] upload
Compiler warnings: None v
[7] Display line numbers
[] Enable Code Folding
[¥] verify code after upload
[7] Use external editor
[¥] Aggressively cache compiled core
[¥] Check for updates on startup
[¥] Update sketch files to new extension on save (.pde -> .ino)
[¥] Save when verifying or uploading
Additional Boards Manager URLS: |htp://arduino.esp8266. com/stable/package_esp8266com_index.json
More preferences can be edited directly in the file
C:\Users\CaoHung\AppData\Local\Arduino 15\preferences. txt
(edit only when Arduino is not running)
x ] [ concel )

Hinh 3.5. Giao dién cai thw vién 2 buéc 2
Dén vao nhu hinh va nhan OK. Tiép theo ta cai thu vién ESP8266, vao Tools >
Board > Boards Manager

File Edit Sketch§Tools|[Help =
Auto Format Ctrl+T
Archive Sketch
PIR_Relayhun Fix Encoding & Reload
//define the Manage Libraries... Ctrl+Shift+I
:::: l;;];a}:( ;;3 Serial Monitor Ctrl+Shift+M
int Buzzer = Serial Plotter Ctrl+Shift+L

int LED = 12; Boards Manager...

WiFi101 / WiFiNINA Firmware Updater

void setup() I
//define th

Board: "Arduino Yin"

e (Rel
e (Buz
ninMnde (TEN

Port e
Get Board Info

Arduino AVR Boards
Arduino Yan

Arduino/Genuino Uno

Hinh 3.6. Giao dién cai thw vién budéc 3

MA DU THI: PT.04.14

Trang 27



Ctra s6 md 1én ta gd vao 6 tim kiém esp8266 dé tai danh muyc ciia cac Board vé.
Nhén Install nhu hinh dé tién hanh cai dat.

€9 Boards Manager 2
Type Al v | fesps256 |
esp8266 by ESP8266 Community &

Boards included in this package:

Generic ESP8266 Module, Generic ESP8285 Module, ESPDuino (ESP-13 Module), Adafruit Feather HUZZAH ESP8266, Invent One,
XinaBox CWO01, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0
(ESP-12E Module), Olimex MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SweetPea
ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12
Module), ThaiEasyElec's ESPino, WifInfo, Arduino, 4D Systems gen4 IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot,
Seeed Wio Link, ESPectro Core.

Online help

More info

250 vI Instal I

Hinh 3.7. Giao dién cai thw vién bwéc 4

3.4. THU VIEN BLYNK
Pé sir dung cac cau 1énh ctia Blynk ta can phai cai thu vién cho no, Tdi Blynk.zip.
Sau d6 vao Arduino IDE, click vao Sketch trén thanh cong cu chon
Include Library > Add .ZIP library...
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€D sketch_jan26a | Arduino 1.8.8

File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
Upload Using Programmer  Ctrl+Shift+U
Export compiled Binary Ctrl+Alt+S

Manage Libraries... Ctrl+Shift+|

Add .ZIP Library...

Show Sketch Folder Ctrl+K
} Include Library
Add File...
// put your main code here, to run repeate

Arduino Nano, ATmega3

Arduino libraries
Bridge

EEPROM

Esplora

Ethernet
Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

SD

SPI

Servo
SoftwareSerial

Hinh 3.8. Giao dién cai thw vién buéc 5

Truy cap vao thu myc ma ban da luu thu vién Blynk va chon file .zip vira tai vé

Name Date modified Type Size
Relay_Button_Blynk 26-Oct-22 11:51 AM File folder
Blynk.rar 26-Oct-22 1:36 PM WinRAR archive 532 KB
Hinh 3.9. Giao dién cai thw vién budc 6
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Néu Upload thanh céng Arduino IDE sé xuét hién thong bao Library add to your

libraries. Check Include library menu.

Arduino Nano, ATmega328P (Old Bootloader) on COM4

Hinh 3.10. Giao dién cai thw vién buéc 7

3.5. TAO TAI KHOAN VA THIET LAP APP BLYNK
Vi Blynk da go bo ung dung Blynk Legacy 1.0 trén ca App Store va CHPlay. Nén
hién tai chi c6 thé sir dung céc file apk dé cai cho dién thoai Android. Dién thoai
Iphone hién tai chwa cai dugc ing dung bang cach nay.
+» Tao tai khoan
Cai (mg dung vira tai vé mé (mg dung va tién hanh tao tai khoan thoi ndo.
Bwée 1: Chon Create New Account.

Hinh 3.11. Giao di¢n tao tai khoan va thiét lap App Blynk buéc 1

Buwde 2: Nhap thong tin tai khoan mail cua céac ban.
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hackanidea.net@gmail.com

Forgot password?

Hinh 3.12. Giao di¢n tao tai khoan va thiét 1ip App Blynk budéc 2

MA DU THI: PT.04.14 Trang 31



Budc 3: Cac ban chon nut tuy chon dé chuyén sang Custom Server, cai dat thong
s6 nhu duéi day va chon OK va cubi cing 1a LOG IN.

SERVER: blynk.hackanidea.net

PORT: 7443

Lk (@) cusTom

blynk.hackanidea.net 7443

Hinh 3.13. Giao dién tao tai khoan va thiét 1ap App Blynk bwéc 3
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Sau khi ding ky hoan thanh, cic ban nhin vao diu cong (+) New Project trén thanh
cong cu dé tién hanh tao Project méi.

<] Blynk B 0

+
New Project

28,
Community

Hinh 3.14. Giao di¢n tao tai khoan va thiét lap App Blynk budéc 4

Nhu vay, ban di tao tai khoan va thiét 1ap App Blynk thanh cong.
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@ Library Manager X

Type Al v Topic All v |
| Arduino Cloud Provider Examples

by Arduino Version 1.2.0 INSTALLED
Examples of how to connect various Arduino boards to cloud providers
More info

| Arduino Cloud Provider Examples

by Arduino Version 1.2.0 INSTALLED
Examples of how to connect various Arduino boards to cloud providers
More info

| Arduino Cloud Provider Examples

by Arduino Version 1.2.0 INSTALLED
Examples of how to connect various Arduino boards to cloud providers
More info

| Arduino Cloud Provider Examples

by Arduino Version 1.2.0 INSTALLED
Examples of how to connect various Arduino boards to cloud providers
More info

Comparison method violates its general contract!

Hinh 3.15. Giao di¢n thw vién phin mém diéu khién Arduino
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3.6. Giao dién don gian, dé sir dung

Arduino IDE c6 mdt giao dién don gian, dé sir dung gitip nguoi dung thuan tién hon
trong thao tac. Dudi ddy 1a mot sb tinh ning ndi bat chung ta thuong sir dung:

e Nt kiém tra chuong trinh (Verify): gitip do 16i phan code dinh truyén xudng bo
mach Arduino.

Hinh 3.16. Niit kiém tra chwong trinh
e Niit tii doan code vao bo mach Arduino (Upload): giip nhap doan code vao
bo mach Arduino.

Hinh 3.17. Nut tii doan code vao bo mach Arduino

e Vung lap trinh: nguoi ding sé viét chuong trinh tai khu vuc nay.
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void setup() {

// put your setup code here, to run once:

void loop() {
// put your main code here, to run repeatedly:

Hinh 3.18. Vung lap trinh phin mém diéu khién Arduino
e  Thanh Menu: gém nhiing thé chtrc ning nam trén cung nhu File, Edit, Sketch,
Tools, Help rat thong dung c¢6 ¢ hau hét cac chuong trinh nhap code khac.

File Edit Sketch Tools Help

Hinh 3.19. Thanh Menu phin mém diéu khién Arduino
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CHUONG 4: KET QUA NGHIEN CUU VA THAO LUAN
4.1. YEU CAU THIET KE MO HINH
- Céu tao ctia md hinh bao gdm:

+ Cam bién khi MQ2 1a mot cam bién MOS (Metal Oxide Semiconductor)
6 thé phat hién néng do LPG, Khoi, Rugu, Propane, Hydrogen, Methane va
Carbon Monoxide tir 200 ¢én 10000 ppm1. Cam bién hoat dong trén 5V DC va
tiéu thu khoang 800mW2. Cam bién khi MQ2 hoat dong dwa trén nguyén 1y
phan tmg hoa hoc khi tiép xtc cac khi trong méi truong. Nguyén tic hoat dong
cua no la khi céc khi trong méi truong nhu khi CO, khi LPG, khi methane, khi
Hydro, khéi... tiép xtic véi phan tir bén trong cam bién, lam cho cic electron
duoc giai phong vao Thiéc Dioxide cho phép dong dién chay qua cam bién mot
cach tu dol. Khi nong d¢ khi thay doi, dién tré ctia cam bién ciing thay d6i theo,
do d6 cam bién c6 thé cung cap mét tin hiéu analog twong tng véi ndong do khi.

+ NodeMCU ESP8266 1a mot bo mach vi diéu khién c6 tich hop Wi-Fi, dua
trén chip ESP8266 ctia Espressif3. NodeMCU c¢6 thé 1ap trinh bang ngén ngir
Lua hoic Arduino IDE4. NodeMCU c6 thé nhan va xir 1y cac tin hiéu analog va
digital tir cac cam bién va thiét bi ngoai vi, cling nhu gtri va nhan dit liéu qua
Wi-Fi5. Trong mach nay, NodeMCU c6 nhi€ém vu doc tin hi¢u analog tir cdm
bién khi MQ2, xir 1y va so sanh v&i ngudng an toan, kich hoat cac thiét bi canh
béo va diéu khién, va hién thi théng tin 1én man hinh LCD.

+ LCD I2C 16x2 13 mdt man hinh hién thi ky tw ¢6 16 cot va 2 hang, sir dung
giao tiép 12C (Inter-Integrated Circuit) dé két ndi voi vi didu khién6. LCD 12C
16x2 c6 thé hién thi cac ky tw ASCIL, sb, ky hiéu va do hoa don gian. LCD I2C
16x2 ¢6 thé diéu chinh d6 sang va do tuong phan ciia man hinh. Trong mach
ndy, LCD 12C 16x2 dugc sir dung dé hién thi mirc do khi gas, trang thai canh
bao, va cac thong tin khac cho nguoi dung.

+ Buzzer 13 mot thiét bi phat ra 4m thanh khi c6 dong dién chay qua né.
Buzzer c6 thé phat ra cac am thanh khéac nhau tuy thudc vao tan sb va do rong
xung cta dong dién. Buzzer c6 thé sir dung dé canh bao, bio dong, thong bao
hoic tao ra cac 4m thanh don gian. Trong mach nay, buzzer duoc sir dung dé
canh b4do am thanh khi phat hién ro ri khi gas.

+ Servo SGI2R 1a mot dong co servo cod thé quay 180 dg, c6 thé diéu khién
gbc quay bang tin hiéu xung. Servo SG92R c6 thé st dung dé diéu khién cac co
cAu co khi nhu canh tay robot, ctra, banh xe, canh may bay, v.v. Servo SG92R
c6 thé hoat dong trén dién 4p 4.8V dén 6V va c6 luc kéo tdi da 1a 2.5kg/cm.
Trong mach nay, servo SG92R dugc st dung dé tu dong m¢ cura thoat hiém khi
ro ri khi gas.

Céc phuy kién khac bao gdm: ngudn dién 5V, bién trd, tu dién, LED, nit nhan,
day ndi, v.v.
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MODE

DOOR
— |
Buzzer

.......

SVDC in NodeMCU ESP8266

SO PO PAU NOI PHAN CUNG

Hinh 4.1. So' @6 két ndi phan cirng
4.2. NGUYEN LY HOAT PONG CUA MO HINH

- Khi c6 khi gas trong mdi truong, cam bién khi MQ2 s& phan tng va cung cip
mot tin hi¢u analog cho NodeMCU qua chan AO.

- NodeMCU sé doc tin hiéu analog va chuyén d6i sang gia tri s6, sau d6 so sanh
v6i ngudng an toan da duoc 14p trinh. Néu gia tri s6 vuot qua ngudng an toan,
NodeMCU s& kich hoat cac thiét bi canh bao va diéu khién, ciing nhu giri thong
tin 1én LCD.

- NodeMCU s& guri mdt tin hi¢u digital cho buzzer qua chan D1, 1am cho buzzer
phét ra am thanh canh béo.

- NodeMCU s& gtri mot tin hi¢u xung cho servo SG92R qua chan D2, 1am cho
servo quay mot goc nhat dinh dé mé cira thoat hiém.

- NodeMCU s¢& guri mot tin hi¢u digital cho LED qua chan D3, lam cho LED
sang 1én dé bao hiéu ro ri khi gas.

- NodeMCU s¢ gui mdt tin hiéu 12C cho LCD 12C 16x2 qua chan D4 va D5,
1am cho LCD hién thi mirc do khi gas, trang thai canh béo, va cac thong tin khac.

- NodeMCU s€ nhan mot tin hiéu digital tir nut nhan qua chan D6, dé nguoi
dung c6 thé tat canh bao hodc diéu chinh céc thiét 1ap cta hé thong.

4.3. LAP TRINH CHUONG TRINH MO HINH
4.3.1 Chuwong trinh nap cho Kit RF Wifi ESP8266 NodeMCU Lua CP2102
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KHI_GAS_MQ2_SERVO_CB_LUAOK.ino  configForm.h  espConfig.h

dq; #include <Wire.h> //Thu vién giao tiép I2C
2 #include <LiquidCrystal_I2C.h> //Thu vién giao tiép LCD theo chuan I2C
3 LiquidCrystal_I2C lcd(@x3F,16,2); //Khai bao dia chi va thong tin LCD
4 #define DEBUG

5 #include "espConfig.h"

6 #include <Servo.h>

7 Servo myservo;

8 BlynkTimer timer;

9 int timerID1,timerID2;

10 float mq2_value;

11 int mucCanhbao=72;

12 int buzzer=DS8;

13 int ledMode = D7; //led hién thi ché d6 hoat ddng

14 int servopin=D6; // D2 Két néi servo

15 int button1=D3; // Bat tat ché ddé canh bao

16 int button2=D5; // Diéu khién clra

17 boolean buttonlState=HIGH;

18 boolean button2State=HIGH;

19 boolean runMode=1;//Bat/tat ché dé canh bao

20 boolean canhbaoState=0;

21 boolean cuaState=0;

22 boolean doorRun=0;

23 int open_pos = 990;

24 WidgetLED led(Ve);

25 #define KHIGAS V1

26 #define MUCCANHBAO V2

27 #define RUNMODE V3

28

#define TRANGTHAICB V4

Hinh 4.2. Chwong trinh nap cho Kit RF Wifi ESP8266 (1)

KHI_GAS_MQ2_SERVO_CB_LUAOK.ino  configForm.h  espConfig.h

29 #define SERVO V5

30

31 void setup() {

32 Serial.begin(115200);

33 delay(1e9);

34 pinMode (buttonl,INPUT_PULLUP);

35 pinMode (button2,INPUT_PULLUP);

36 pinMode(buzzer,OUTPUT);

37 digitalWrite(buzzer,LOW); //Tat buzzer

38 pinMode (ledMode,OUTPUT);

39 digitalWrite(ledMode,LOW);//Tat led mode

40 myservo.attach(servopin,500,2400);

41 myservo.detach();

42

43 Wire.begin();

44 Ted.Anit(); //Khéi tao LCD

45 led.clear(); //X6a man hinh

46 led.backlight(); //Bat dén nén cho LCD
47 lcd.setCursor(2,0); //Cét 2, dong ©

48 led.print("nguyet");

49 lcd.setCursor(e,1); //Cot @, dong tho 1
50 lcd.print("cau hinh blynk!");

51

52 espConfig.begin();

53 timerID1l = timer.setInterval(1000L,handleTimerID1);
54

Hinh 4.3. Chwong trinh nap cho Kit RF Wifi ESP8266 (2)
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KHI_GAS_MQ2_SERVO_CB_LUAOK.ino  configForm.h  espConfig.h

55 lcd.clear();

56 lcd.setCursor(0,0);

57 lcd.print("Gas Pe1:");

58 lcd.setCursor(0,1);

59 led.print("Window:");

6 }

61

62 void loop() {

63 espConfig.run();

64 app_loop();

65

66 void app_loop(){

67 digitalWrite(ledMode,runMode);

68 timer.run();

69 if(digitalRead(buttonl)==LOW){

70 if(buttonlState==HIGH){

71 buttonlState=LOW;

72 runMode=!runMode;

73 digitalWrite(ledMode,runMode);
74 Serial.println("Run mode: " + String(runMode));
75 Blynk.virtualWrite (RUNMODE, runMode);
76 delay(200);

7] }

78 Yelse{

79 buttonlState=HIGH;

80 }

81 if(digitalRead(button2)==LOW){

82 if(button2State==HIGH){

Hinh 4.4. Chwong trinh nap cho Kit RF Wifi ESP8266 (3)
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82 if(button2State==HIGH){

83 controlDoor();

84 Blynk.virtualWrite(SERVO,cuaState);
85 delay(200);

86 }

87 Yelse{

88 button2State=HIGH;

89 }

EL) if(doorRun==1){

91 controlDoor();

92 doorRun=0;

93 }

94 }

95 void handleTimerID1(){

96 if(led.getvalue()) {

97 led.off();

98 } else {

99 led.on();

100 }

1e1

102 int mgq2 = analogRead(A®);

103 float voltage = mq2 / 1024.8 * 5.8;
104 float ratio = voltage / 1.4;

105 mq2_value = 1000.0 * pow(10, ((logle(ratio) - 1.0278) / ©.6629));
106 / "MQ2: "+ ng2));
107 " o value,®)+"ppm");
108 lcd.setCursor(9,0);

109 lcd.print(String(mg2_value,®)+"ppm b 12
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lcd.setCursor(8,1);
if(cuaState==1){

lcd.print("Open ");
}else{

lcd.print(“Close");
}

Blynk.virtualWrite(KHIGAS,mq2_value);

if(runMode==1){
if(mq2_value>mucCanhbao){
if(canhbaoState==0){
canhbaoState=1;
Blynk.logEvent("canhbao", String("Canh bédo! Khi gas=
digitalWrite(buzzer,HIGH);
Blynk.virtualWrite(TRANGTHAICB,HIGH);
Serial.println("Pa bat canh bao!");
timerID2 = timer.setTimeout(60000L,handleTimerID2);
}
myservo.attach(servopin,500,2400);
delay(50);
if(cuaState==0){
for (int pos = open_pos; pos >= ©; pos -= 5) {
myservo.write(pos);
delay(®);
}
cuaState=1;
}
myservo.detach();

+ String(mq2_value)+"ppm vugt quad mic cho phép!"));
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137 myservo.detach();

138 Blynk.virtualWrite(SERVO,cuaState);
139 }else{

140 canhbaoState=0;

141 digitalWrite(buzzer,LOW);

142 Blynk.virtualWrite (TRANGTHAICB,LOW);
143 //Serial.println("Pa tat canh bao!");
144 }

145 }else{

146 digitalWrite(buzzer,LOW);

147 Blynk.virtualWrite(TRANGTHAICB,LOW);
148 //Serial.println("Pa tat canh bdo!");
149 canhbaoState=0;

150 }

151}

152 void handleTimerID2(){

153 canhbaoState=0;

154 if(mq2_value<mucCanhbao){

155 digitalWrite(buzzer,LOW);

156 Blynk.virtualWrite(TRANGTHAICB,LOW);
157 Serial.println("Pa tat canh béo!");
158 }

159}

166 BLYNK_CONNECTED() {

161 Blynk.syncVirtual (RUNMODE , MUCCANHBAO, SERVO) ;
162 }

163 BLYNK_WRITE(MUCCANHBAO) {

164 mucCanhbao = param.asInt();
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}

BLYNK_WRITE(RUNMODE) {
runMode = param.asInt();
digitalWrite(ledMode,runMode);

}

BLYNK_WRITE(SERVO){
cuaState = !param.asInt();
doorRun=1;

}

void controlDoor(){
myservo.attach(servopin,500,2400);
delay(50);
if(cuaState==1){
for (int pos = @; pos <= open_pos; pos += 5){
myservo.write(pos);
delay(®);
}
cuaState=0;
Yelse{
for (int pos = open_pos; pos >= ©; pos -= 5) {
myservo.write(pos);
delay(®);
}
cuaState=1;

}

myservo.detach();
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CHUONG 5: KIEN NGHI VA KET LUAN
5.1. Két luan:

- Hé thong phat hién khi gas, khoi, khi doc doc 1ap 13 mot hé théng sang tao
va kha thi, c6 thé giai quyét dugc van dé an toan cho cu dan trong cac tda nha cao
tﬁng. Hé théng ¢4 nhiéu wu diém nhu do nhay cao, d¢ chinh xéc cao, do 6n dinh
cao, d0 an toan cao, dg tién lgi cao, gia thanh hop ly, c6 thé ap dung rong rai cho
nhiéu loai toa nha khac nhau.

- Hé thong cling c6 mot sb han ché nhu can phai lap dat cam bién, relay, thiét
bi bao dong trong tirng cin hd, can phai c6 thiét bi thong minh ctia cur dan dé nhan
canh bao, can phai c6 ngudn dién 6n dinh dé hoat dong, can phai thudong xuyén
kiém tra va thay thé pin cho cam bién, v.v.

- Tong két lai, hé théng phat hién khi gas, khoi, khi doc doc lap 1a mot dé tai
c¢6 y nghia thuc tién cao, gop phan nang cao chat lugng cudc sdng va bao vé moi
truong. Dé tai ciing ¢o tinh sang tao va kha thi, vi str dung cac cong nghé hién dai
va pho bién, co thé ap dung rong rai cho nhiéu loai toa nha khac nhau.

5.2. Kién nghi:

Dé cai thién va hoan thién hé théng phat hién khi gas, khoi, khi doc doc lap,
t6i c6 mot sb kién nghi nhu sau:
- Tuyén truyén va phé bién hé théng phat hién khi gas, khoi, khi doc doc 1ap

cho cu din va quan 1y tda nha, dé ho c6 thé biét duoc loi ich va cach sir dung cta
hé thong, dong thdi gop ¥ va dong gdp cho viée cai thién va hoan thién hé thong.
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