LOI CAM ON

Loi dau tién, t6i xin gui 161 cam on sdu sic dén thdy PGS-TS Tran Dtc Tan da
huéng din, cung cap tai lidu, thiét bi va gitip d& hét sirc nhiét tinh cho tdi trong qué trinh
thuc hién va hoan thanh dé tai : “Nghién ctru, xAy dung hé do canh bao 6 nhiém khong
khi trong toa nha”.

T6i xin chan thanh cam on dén céc thay c6 khoa Dién Tir Vién Thong va cac ban
d3 giup d& va gop ¥ cho toi trong thoi gian qua dé ti c6 thé hoan thanh dé tai nay.

TOi ciling xin gui 10i cam on dén gia dinh, ban bé, nhitng nguoi luén quan tim va
tao diéu kién tdt nhat cho toi trong qué trinh hoc tap dé c6 thé hoan thanh khoa hoc nay
dang thoi han.

Ha Noi, ngay......thang.....nam 2016
Hoc vién cao hoc

Tran Tuin Thanh



LOI CAM POAN

T6i xin cam doan khoa luan “Nghién civu, xdy dung hé do cinh bdo 6 nhiém
khéng khi trong toa nha” 1a do thiy PGS.TS Tran D¢ Tén truc tiép hudng din. Céc nodi
dung nghién ciru, két qua trong luan vin ndy 1a trung thyc va chwa cong bd dudi bat ky
hinh thirc nao trudc day. Toi khong sao chép cac tai li€u hay cac cong trinh nghién ctru
ctia nguoi khac dé 1am luan vin nay.

Néu phat hién c6 bt ky su gian 14n ndo t6i xin hoan toan chiu trach nhiém vé noi
dung cua luan van.

Trong ludn vin nay, t6i da st dung mot sb tai liéu tham khao t6i s& néu ngudn goc
& danh muc Tai Liéu Tham khao.

Ha Noi, ngay  thang nam 2016
Hoc vién thuc hién

Tran Tu4n Thanh
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KY HIEU VIET TAT/ GIAI THICH Y NGHIA
Ki hiéu Y nghia

WHO World Health Organization / t6 chirc y té thé gidi.

EPI Environmental Performance Index / chi s6 ning luc quan 1y méi truong

AQI Air quality index / chi s6 chét lugng khong khi

WSN Wireless sensor networks / mang cam bién khong day

RF Radio frequency / tin sb v tuyén

MAC Media Access Control / diéu khién truy cdp méi trudng

MMSN Multi-Frequency Media Access Control / didu khién truy cdp moi trudng
da tan so

ID Identification / xac thuc

NTP Network Time Protocol / giao thirc dong bo thoi gian mang.

RBS Reference Broadcasts / dong bd hoa phét song tham khao

TPSN Timing-sync Protocol for Sensor Networks/ giao thirc dong bo thoi gian
cho mang cam bién.

FTSP Flooding Time Synchronization Protocol / giao thirc ddng b lut thoi gian

UART Universal Asynchronous Receive-Transmit / truyén nhan dir liu khong
dong bd
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LOI MO PAU

Ngay nay tinh trang 6 nhiém khong khi trén thé gidi va Viét Nam dang 13 van dé
dugc quan tim dic biét. O nhiém mai truong khong khi co tac dong xau dén st khoe con
ngudi, dic biét nd 1a tac nhin chu yéu gy ra cac bénh lién quan dén duong ho hip nhu:
viém hong, viém phé quan, viém phdi, ho... ngoai ra nd con day nhanh qua trinh ldo hoa
va gay ra cac bénh khac nhu suy nhugc than kinh, cac bénh vé tim mach va lam giam tudi
tho con nguoi.

Ngoai su tac dong t6i doi séng va sirc khoe con ngudi, 6 nhiém méi truong con
anh huong dén hé sinh thai ty nhién va 13 mét trong nhitng nguyén nhan giy nén bién ddi
khi hau toan céu, cic chit gdy 6 nhiém khong khi gay ra cc hién tuong ling dong va mua
axit, huy hoai hé sinh thai tu nhién, &nh hudng t61 cac cong trinh xdy dung va lam cho
nhiét do bé mat trai dat tang 1én dan toi hang loat tac dong xau téi moi trudong tu nhién.

O nhiém khong khi trong nha ciing & muc bao dong cao. Phan 16n thoi gian chiing
ta sdng va lam viéc trong nha,trong nhitng khu chung cu, van phong kin v6i nhiéu thiét bi
van phong c6 thé giy ra 6 nhiém, 13 tdc nhan giy ra tdi 50% bénh 1y cta con ngudi. Dé
nghién ctru mic d6 6 nhiém trong tda nha & nude ta - vién Khoa hoc K§ thuat Bao ho Lao
dong da thuc hién mdt nghién ctru nhiam do dac, danh gia cac thong s6 moi truong tai 6
van phong trong 4 tdoa nha ¢ ndi thanh Ha Noi voi dic diém 13 cac van phong déu co két
cAu kin, két qua nghién ctru da chi ra cho thdy néng do CO? trong khéng khi trung binh Ia
860ppm ( noi cao nhat 1a 940ppm) nong do Formaldehyde 1a 0,023 ppm(noi cao nhat 13
0,046ppm) ndng d6 ozone la 0,067ppm (cao nhét 13 0,091ppm)... Mic du chi khao sat 6
van phong nén chua thé danh gid mot cach chinh xac vé chét lugng khong khi nhung ciing
cung cip cho chung ta thong tin so bd vé chat luong khong khi trong céc toa nha.

O nhiém khong khi chinh 1a nguyén nhan gay bénh hang dau véi cac bénh vé ho
hép,ung thu...ti 1¢ t&r vong cao thir 4 sau cac bénh do thudc 14, ché d6 an uéng va cac bénh
do béo phi gay ra, theo cong bb cia WHO - nam 2012 ¢6 7 triéu ca tir vong lién quan t&i
6 nhiém khong khi trén toan cau. Trong d6 3.3 triéu ca tor vong bit ngudn tir 6 nhiém
trong nha, tip trung tai cic qudc gia ¢ thu nhap thap va trung binh & Pong Nam A va
Tay Thai Binh Duong.

Y nghia khoa hoc thue tién

Hién nay Viét Nam chua c6 tiéu chudn dé co thé danh gia chat lugng méi trudng
khong khi trong nha. Vi vay can c6 nhiing nghién ciru dé co thé tir d6 dwa ra cic tiéu
chuan vé chat luong khong khi trong nha, can cr vao d6 chung ta co thé danh gia mot
cach chinh xac chat lugng khong khi, tir d6 ¢ nhiing bién phap giai quyét cu thé dé han
ché dugc nhitng dnh hudng tiéu cuc do 6 nhiém khong khi giy ra d6i véi sirc khoe con
ngudi. Ngoai ra chiing ta ciing can c6 nhitng hé théng do dac mét cach dinh ky thudng
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xuyén va c6 kha ning canh bao t6i moi ngudi mot cach kip thoi, tranh nhitng su ¢b dang
tiéc co thé xay ra nhu vu viée ngd doc do khi doc & BigC Garden(14/3/2015).

Lu4n vin nay di xay dung duoc 1 hé thong hoan thién mang cam bién khong day &
d6 moi nit mang duoc tich hop cam bién nhiét do va cam bién do khi. Hé théng van ¢
thé hoat dong trong tinh hudng c6 sy ¢b dién (luan vin cho phép tinh toan ning luong tiéu
thu tir d6 tinh toan thoi gian sdng ctia mot nit mang). Dir lidu tir mang cam bién khong
day dugc dua 1én webserver ma & d6 ngudi quan tri co thé gidm sat an toan khong khi
trong tda nha & bat cir chd nao c6 thé truy cp internet. Hé thong di duoc trién khai thuc
nghiém cho két qua kha quan.



CHUONG 1. TONG QUAN VE O NHIEM KHONG KHIi

1.1 Tinh hinh 6 nhiém méi trwong khong khi

Véi tc do kinh té phat trién nhanh chong nhu hién nay ¢ nuéc ta thi hé luy kém
theo d6 1a tinh hinh 6 nhiém méi trudng cang nghiém trong do chwa ¢ s quan tam can
thiét toi tinh hinh méi truong mot cach dung mirc. Theo nghién ciru cua trung tm nghién
ctru MOi truong thudc Pai hoc Yale thuc hién bdo cdo thuong nién The Environmental
Performance Index (EPI) [4] dé danh gi4, xép hang cac qudc gia dya trén viéc thuc hién
cac chinh sach lién quan dén moi sinh- y té va chat luong hé sinh thai, nghién ciru gom
nhiéu thong s6 vé chat luong khong khi, nude,bién do6i khi hau... Theo béo céo ciia nim
2016 dua trén chi s6 EPI, Viét Nam dting & vi tri thdp, dimg thir 131/180 qudc gia duoc
khao sat.

Dic biét nhiéu khu cong nghiép & nudc ta chua dap tng duoc nhimng tiéu chuan vé
moi truong theo quy dinh. Do d6 tac dong xau va lam cho méi truong sinh thai & mot s6
dia phuong bi 6 nhiém nghiém trong, dién hinh nhu vu viéc xa thai & khu cdng nghiép
Formosa (Ha Tinh) duoc phét hién ngay 29/03/2016 gy ra nhidu hau qua ning né: hang
van ngu dan bo bién, c4c loai dong vat bién, cac loai ca chét hang loat, gay anh hudng
tryc tiép dén hon 100.000 nguoi do khéng c6 viéc lam on dinh, thu nhap thap va hon
170.000 nguoi phu thudc, thiét hai 16n vé kinh t& va 1am 6 nhiém mai truong nghiém
trong trong thoi gian dai.

o -

-

—_




Hinh 1. 1: O nhiém méi truong & Ha Tinh( Nguén: Internet)

Ngoai ra, v&i sy phuc hoi ciia cac lang nghé thu cong gilp giai quyét viéc lam tai
cac dia phwong thi di doi voi no 1a tinh trang 6 nhiém méi truong do céc lang nghé mang
lai ciing nghiém trong va can phai dugc giai quyét cap bach, 6 nhidm khong khi chu yéu
la do nhién liéu sir dung trong céc lang nghé la than, bui va céc loai khi doc do qué trinh
san xuat gay ra. Nudc ta c6 hang nghin lang nghé, trong d6 ¢ hang tram lang nghé truyén
thong, thu hit hon chuc triéu lao dong, bao gdm ca lao dong thudng xuyén va lao dong
khong thudng xuyén. Cac lang nghé duoc phan bé rong khip ca nudc, gay 6 nhidm moi
truong sinh thai anh huong truc tiép dén cudc séng, sinh hoat va sitc khoé ciia nhiing

-

Hinh 1. 2: O nhiém ¢ cdc lang nghé. ( Nguon: Internet)

Tai khu vuc Ha N@i, chi tinh trong khoang 4 thang dau nim 2016, chi sb chat
luong khong khi(AQI) & Ha Noi dao dong trong khoang tir 114 dén 388 1a mirc do nguy
hiém va anh huéng rat x4u toi stirc khoe con nguoi.
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Bdﬂg 1: Bdl’lg danh gid mitc dé AQI (Nguén: Internet)

Khodng gia tri AQI Cinh bio cho céng ddng vé chit hrgng méi trirong
0-50 Tt

51 - 100 Trung binh

101 - 150 Anh huéng x4au dén nhém nhay cam

151 - 200 Anh huéng xiu dén sirc khoe

201 - 300 Anh hudng rit xdu dén sirc khoe

301 - 500 Nguy hiém

Néu so sanh chi s nay véi Bac Kinh- thanh phd 6 nhiém nhét thé gisi 1a 119 dén
430 va & Singapore chi s AQI chi tir 48 dén 78 da cho ching ta thdy phan nao muc d6 6
nhiém nghiém trong & Ha Noi.

Theo co quan bao vé mdi trudng My, mic dd 6 nhiém khong khi trong nha thudng
cao gap 2 dén 5 lan so v4i & ngoai troi, trong d6 c6 cac chat giy 6 nhiém khong khi trong
nha nhu: khoi, khi ga, bui ....Nhiing chat doc hai nay 1a san pham cia cac thiét bi van
phong nhu may in,may photo, thiét bi dién dan dung nhu diéu hoa, til lanh, bép ga, v.v...

Vi vdy, dé tai nghién ctru va dénh gia hién trang 6 nhiém khong khi trong céac tda
nha 1a rat can thiét dé tir 46 c6 nhiing bién phap khic phuc giam thiéu 6 nhiém khong khi,
dong thdi cung cdp nhitng canh béo kip thoi dé gitip chung ta chii dong trong viée xir 1y,
di doi va nhiing bién phap khic phuc dé tranh thiét hai nang né.

1.2 Cac ngudn phat thai

Theo bao céo ciia Bo tai nguyén va méi truong [1], ngudn giy ra 6 nhiém khong
khi chi yéu 1a do cac hoat dong giao thong, phuong tién giao thong 1a ngudn phat thai
chinh anh huong 16n dén chit lugng khong khi, do qué trinh d6t nhién liéu dong co, qua
trinh hoat dong ctia cic phuong tién va do chét luong cua cic phuong tién gy ra, 1am gia
tang cac chat doc hai nhu : CO, Ox, SOz, VOCs, HC, Pb, bui... Nhu chung ta di biét, tc
dung cia cay xanh rat quan trong d6i vi méi truong khong khi, né ¢ kha ning hap thy
50% bui phong xa, hép thu hoi doc, bui dugc thai ra tir hoat dong cong nghi€p, dan sinh,
tuy nhién hién nay di¢n tich cay xanh tai cac khu do thi thép, do d6 chua thé hién dang vai
tro va tac dung d6i voi chit lvong khong khi tai cac khu vuce d6 thi, mic du dién tich ring
toan qubc c6 xu hudng ting nhung chét lugng ciia rimg lai giam dan din t6i ring chua
phat huy vai tro trong diéu hoa khi hau.
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Hinh 1. 3: O nhiém méi truong do cdc phwong tién giao thong(Nguon:Internet)

Nguyén nhan thir hai 1a do hoat dong san sudt cong nghiép, qua trinh khai thac,
cung tmg nguyén nhién liéu va tir cac cong doan san xuét ciing gay ra 6 nhiém khong khi
nghiém trong phat thai cac loai khi doc, co thé ké dén 1a cac nghanh khai thac- ché bién
than, san xuAt thép, san xuat vat liéu xay dung....

Hinh 1. 4: O nhiém méi truong do hoat dong san xudt céng nghiép (Nguon:Internet)

Hoat dong néng nghiép nhu ddt rom ra,chan nudi... va hoat dong ctia cac lang nghé
hay qua trinh sinh hoat ctia con nguoi va qua trinh xtr Iy chét thai cling 1a nguyén nhan
gdy nén 6 nhiém khong khi ¢ nudc ta.
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Hinh 1. 5: O nhiém méi truong do hoat dong san xudt néng nghiép (Nguon:Internet)

1.3 Tac hai ciia 6 nhiém khéng khi

O nhidm méi truong khéng khi ¢ tac dong xiu ddi véi sic khoé con ngudi dic
biét 12 gay ra cac bénh vé dudng hd hip: ho, viém hong... Theo théng ké ciia Bo Y té
trong nhitng ndm gan ddy, cac bénh vé duong ho hap co6 ty 1é mic cao nhéit trong toan
qudc, dic biét dbi v6i nhitng d6 thi 16n nhu Ha Noi, TP. Hd Chi Minh. Céc san pham tir
viéc dbt chay nhién liéu do cac phuong tién giao thong phat ra nhu CO, Pb, SO: ..., bui va
mot s6 kim loai doc khac 13 tic nhan tryc tiép gay ra cac bénh: viém nhiém dudng ho hép,
hen, lao, viém phé quan man, ung thu. Do anh hudng ciia 6 nhiém méi truong, stic khoe
con nguoi s& bi suy giam chirc ning cua phdi bi suy giam lam giam tudi tho cua con
nguoi.

Mirc d6 anh hudng cac chat 6 nhiém nay tiy thudc vao tinh trang stc khoe cia
tirng ngudi, ndng do loai chat va thoi gian tiép xuc véi moi trudng 6 nhiém.

Ngoai ra, 6 nhiém khong khi ciing gay anh hudng xu dén hé sinh thai, pha hay
céc hé sinh thai, mat da dang sinh hoc, n6 cling gay nén hiéu tng nha kinh, lam nhiét do
trai dat tang 1én, han han va bdo lut xay ra thuong xuyén va mirc d6 nghiém trong ngay
cang tang.
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CHUONG 2: CAC HE THONG PO O NHIEM KHONG KHIi

2.1. Cac phwong phap danh gia va du do4n 6 nhiém méi trweong khéng khi

Hién nay, tai Viét Nam ciing nhu trén thé gidi thudng sir dung hai phuong phap dé
danh gia va dy bao 6 nhiém méi trudng khong khi tai mot khu vuc mudn khao sat :

> Phuong phép thuc nghiém: khao sat, do dac tai nhiéu diém trén hién trudng
ciia mot ving sau d6 dua vao két qua thu duoc dé thdng ké, phan tich va danh gia chat
luong khong khi vung do.

> Phuong phap thong ké nira thuc nghiém: dung cic mo hinh toan hoc mo
phong va du bao su lan truyén cac chat 6 nhiém theo khong gian va thoi gian, sau d6 két
hop voi s6 liéu do dac thuc nghi¢m tai mot s6 diém dé kiém chtirng dd chinh xac cua mo
hinh. Trén co sé d6 ap dung mé hinh dé danh gia cho cac ving cé diéu kién tuong tu.

O nudc ta, sir dung phuong phap mé hinh héa 1a chii yéu, nguyén nhén 1a do mang
lu6i quan tric van con it, chua cung cap duge day di sd lidu dé phan tich va danh gia hién
trang moi truong va mirc 46 6 nhiém khong khi. Ngoai ra, két hop voi cac s6 lidu quan
trac thudng xuyén, sir dung md hinh tinh toan dé cho ra két qua nhanh, chinh x4c hon so
voi viée chi dua vao sb liéu do dac va quan tric dé danh gia. Trong d6 hai md hinh
Berliand va Sutton dugc st dung rat phd bién o nuéc ta dé danh gia mic do 6 nhiém
khéng khi.

Hé thong canh bao va gidm sat mirc dd 6 nhiém khong khi sir dung anh vé tinh 13
dé tai duoc nhoém nghién ctru cua truong Pai hoc Cong nghé PHQGHN nghién ctru va
phat trién thanh cong. Hé thong nay sir dung co so dit litu WebGIS, theo d6 c6 thé cung
cép thong tin vé mic d6 6 nhiém, cac chi sd vé & nhiém bui va mat d6 bui min trong
khong khi ¢ ting khu vue.

Thong qua viée tach dit liéu cho céac tinh thanh, hé thdng ndy gitp cung cip mot
nguén hinh anh téng quan mat do phan bd bui PM2.5 va AQI cho toan bd lanh thd Viét
Nam.

2.2.  Heé thong giam sat 6 nhiém khong khi dwa trén phan ing oxit thiéc [5]

Pay 1a hé thong str dung cam bién khi bang oxit kim loai tich hop trong mot thiét
bi rat nho tao thanh mot thiét bi phat hién khi 6 nhiém. Kém theo cdc mau khong khi bi 6
nhiém, c6 thé quan sat duoc cic phan ing ma tir 46 c6 thé phan tich dugc cic chat 6
nhiém trong do.

Hé thong nay sit dung mot cong cu phan tich co6 chira moét mang mong va mot
mang day cam bién khi bang oxit thiéc vi mdi phan tir dwgc gan trong mot ngin riéng
biét dugc hinh thanh trong mot bo mach nén khi. Trén bo mach nay, moét hé thong van
diéu khién ludng khi duoc thiét 1ap dé diéu khién ludng khdng khi bi 6 nhidm chay qua
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dén budng cam bién, hodc ngin khong cho khong khi chdy qua, khong khi bi 6 nhiém s&
dugc 14y mau vao trong budng cam bién.

Cam bién khi oxit thiéc duoc dung dé phat hién cac chat gdy 6 nhiém khéng khi,
c6 do nhay véi cac chit khi 6 nhidm, cac chat khi gdy 6 nhidém khac nhau tac dong véi
oxit thiéc 12 khac nhau, do day hodc mong ctia mang cam bién ciing anh hudng toi két qua
do dac khi gay 6 nhiém.

2.2.1 Céu triic hé thong cam bién
CAu tric hé théng duoc thiét ké nhu sau:

Purging
Gas

Micro Reactor I:
Thin Film Sensor prd

Polluted Air

Micro Reactor II: »od

Thick Film Sensor

Calibration
Gas

Hinh 2. 1: So' d6 hé thong cam bién [5]

Dé giir cho kich thudc ctia hé théng giam sat nho, mirc tiéu thu caa bo loc khi va
hiéu chuan khi duoc luu trir trong hé thdng phai duogc gitt & mirc thap, kich thudc cua
budng do va hé théng dng dan phai duge giam thiéu, khéi luong cia cac thiét bi ndi bo rat
nho. Vi cac cam bién hoat dong binh thuong duge dién ra trong mot khong gian khong
gidi han thi cac phan tir 6 nhidm trong khong gian tu do s& dugc bo sung boi su khuéch
tan trong khong khi,con cac cam bién hoat dong trong budng nhé bi gidi han boi kich
thude ciia khong khi 1dy miu, cac khi 6 nhiém nay s& giam theo thoi gian, tin hiéu cam
bién bi gian doan phu thudc vao thoi gian. Pac diém ndi bat cua hé théng nay la:

e 6 kha niang hiéu chuan lap di lap lai
e cO kha nang thu thap phan tich thong tin tr phan Ung can ki¢t khi trong
budng phan ung siéu nho.

Vé nguyén tdc, cac budc mod ta & trén co thé duge thuc hién bﬁng cach ap dung
silicon-k¥ thuat vi co. K¥ thuat nhu vay khong chi cho phép san xuét cic thanh phan cam
bién thu nho ma con cho phép cic bo mach khi nén c6 chira cac budng phan ng siéu nho
6 c4c thanh phan cam bién co6 thé dugc dit trong d6. CAc bo mach chu duoc gin van va
céc bom siéu nho can thiét dé diéu khién ludng khi qua hé thong cam bién. Bang céach sir
dung loai mang moéng bang oxit thiéc dé thyc hién cac thi nghiém, ngudi ta da tién hanh
phat hién cac khi 6 nhiém don 1¢ va phat hién thanh phan hdn hop khi 6 nhiém.
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2.2.2 Cdc budc chudn bi
Trude khi tién hanh thi nghiém tién hanh do cac thong sd bao gém 6 budc sau:
Bang 2: Cac buoc do truoc thi nghiém [5].

Bwéc | Thoi gian(phiit) | Chirc ndng | Khi thir nghiém Piéu kién ludng
1 60 hiéu chinh | hon hop khi am | ludng khi cd dinh 500 sccm
2 90 hdn hop khi am khong c6 ludng khi
3 20 hdn hop khi 4am | ludng cb dinh 500 sccm/phut
4 30 do thuc té khi 6 nhiém ludng khi ¢b dinh 500 sccm
5 90 khi 6 nhiém khong c6 ludng khi
6 20 hdn hop khi am |  ludng khi ¢6 dinh 500 sccm

Cac budc trén duge chia thanh hai nhom véi 3 bude thude 1 nhém: nhom dau tién
qua mdt chu ky hiéu chudn, nhom thir hai thong qua chu ky phan tich thuc té. Nném dau
tién tién hanh thiét 1ap cac diéu kién luéng khi khong doi va diéu kién khong cé ludng
chay qua dé lam co s6. Cac dir liéu do duoc duoc dung dé tham chiéu cho cac tin hiéu
ludng cd dinh va khong c6 ludng duoc tao ra trong chu ky do dém sau.

Quan sat cac tin hi€u phu thudc thoi gian dugc tao boi chu ky trude hiéu chuén.
Trong mdi chu ky nay, mot ludng khong khi ¢ d6 am 30% cung cép cho hé théng cam
bién. Pau tién, mot ludng khi lién tuc s& chay qua budng cam bién, cac cam bién hoat
dong dudi cac diéu kién binh thuong, nghia 12 voi cac phan tir va cac bé mit duoc chuyén
d6i trong phan tmg phat hién khi 6 nhiém s& duoc bd sung lién tuc. Bude tiép theo, nguoi
ta ngat ludng khi nay bang cach sir dung van dong ngat cua budng cam bién. Trong diéu
kién khong c6 ludng khi, bat ki phan tir khi nao dugc chuyén doi boi cac phan tng phat
hién khi 6 nhiém s& khong duoc bod sung nita do d ngat ludng khi vao budng cam bién.
Sau d6 lai cho ludng khong khi chay vao budng cam bién dé xem su phuc hoi cua tin hiéu
cam bién vao gia tri khong d6i cia ludng khi.
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Hinh 2. 2: Tin hiéu 16i ra chudn trong méi truong khéng khi sach [5].

Pay 14 tin hiéu tiéu chuan trong mdi truong khong khi khong 6 nhiém, duge ding
dé so sanh vé6i khong khi ¢6 cac chat 6 nhiém.
2.2.3 Phat hié¢n khi O3

Sau khi chay hiéu chuéan theo cac budc chuan bi trén, ngudi ta cho 40ppb khi O3
vao budng cam bién, khi d6 dién tro ctia cam bién s& ting nhanh. Sau d6, ngat ludng khi
vao, dién tré cta cam bién s& giam (budc 5), khi 6 nhiém s& phan ung hét v&i cam bién
kim loai, sau d6 con lai ludng khong khi sach nhu ¢ budc 2 cia chu ky hiéu chuan trudc
thi nghiém.
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s ! I | 1Iv v —T=200°C | VL
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Hinh 2. 3: Tin hiéu 16i ra trong méi truong khéng khi ¢é khi O3 [5].
Ngoai ra, bang cach quan sat tin hiéu 15 ra, nguoi ta c6 thé phat hién cac khi gay 6

nhiém khéc trong khong khi:

5
4.5 1 <+—— calibration 4 NO2pg— No flow NO2 —»
4
— )
3.5 4 T
E A 2ppm NO2
= 34 l
=
2o
w
2'5 | ( /_’-
2
1.5 A 2ppm NO2 I
l T T T T

2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

time [s)

Hinh 2. 4: Phat hién 2ppm khi NO2 ¢ nhiét dé 400°C [5].

45
rl-— calibration — <« NO —P¢——10 flow NO ——,
4+ '
A 50 ppm NO
S
= | \J
]
20
A NOZI
2 —_
15+
1 } } } f f f t i

2000 4000 6000 8000 10000 12000 14000 16000 13000
time [s]

Hinh 2. 5: Phat hién 50ppm khi NO & nhiét do 400°C [5].
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Hinh 2. 6:Phat hién 100ppm khi CO ¢ nhiét do 400°C [5].
5
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35+
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Hinh 2. 7:Phdt hién 1% khi CHa ¢ nhiét dé 400°C [5].

Ciing bang phuong phap diéu khién ludng khi c¢6 dinh va ngit ludng khi, nguoi ta

cling c6 thé phat hién hdn hop cac khi gay 6 nhiém
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Hinh 2. 8:Phdt hién khi NO2 va Os trong mau thir khi gdy 6 nhiém [5].

Phuong phap st dung cic yéu t6 cam bién khi str dung oxit kim loai dé phat hién
cac khi gay 6 nhiém, khong gidng nhu cac mang cam bién khi oxit kim loai thong thuong
chu yéu cung cdp mot mau nhu mot thong tin dau ra, phuong phap nay tiép can tdi cach
sir dung cic cam bién nhu mot cong cu phéan tich. Mot sé han ché ciia phuong phap can
cai thién:

e Do nhay thap ddi véi NO dudi cac diéu kién khong co ludng khi. Bién phap
dé cai thién la dung budng phan ung ki nudc hodc cac birc ngin duge sdy nong dé ngin
su hinh thanh phan Gmg cta axit trén bé mit mang cam bién. Ngoai ra, co thé ché tao ra
cac budng phan tmg c6 thé chira cac cam bién d6 4m va cam bién pH c6 ich cho viéc phan
tich khi NO.

e Cac buéng cam bién ché tao nho hon, cac cam bién ¢ thé hoat dong & nhiét
dd cao hon, tdc do phan tich tang lén do do6 tang tdc do léy mau, cé thé giam sat duogc
ndéng d6 khi. Budng cam bién nhé hon dé giam dién tich va khéi luong trong bo mach, do
d6 giam kich thudc thiét bi phat hién khi 6 nhiém.

e Phat trién tinh ning ty kiém tra dé dam bao cam bién hoat dong dung trong

truong hop nong do chat 6 nhiém thay doi.
2.3.  H@ thong giam sat khi O; qua dién thoai [6]
2.3.1 Céu tric phin cirng
Hé théng nay bao gdbm 4 phan:

e 1 di¢n thoai thong minh

e b chuyén d6i USB-RS232

e cam bién khi Os
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e ngudn nang lugng

f* USB-RS232
translator

Crise eveer

Hinh 2. 9: Hé thong gidm sdt khi Os qua dién thoai HTC [6]

Hé thdng nay str dung cam bién MiCS-OZ-47 dé phat hién néng do khi O3 trong
khong khi dua trén tré khang do duoc cua 16p cam bién oxit thiéc. Puong truyén két ndi
v6i dién thoai hd tro USB (HTC Hero) qua cong chuyén d6i s& duoc truyén qua giao dién
RS232-TTL véi thiét bi cam bién khi Os.

Thiét bi cam bién sir dung ngudn ning luong riéng, khong ding chung véi ngudn
cua dién thoai. Voi nguén nang luong ti€u thy cua cac thiét bi phﬁn cung da dugc tinh
toan thi hé thong nay co thé sir dung trong 50 gid, tinh trung binh mdi ngay hoat dong tiéu
thy 1.7 gid thi hé thong nay c6 thé giam sat xap xi 1 thang.

2.3.2 Cdu triic phin mém

Hé thong x4y dung trén nén tang hé diéu hanh Android. Do HTC khéng hd tro ché
d6 USB nén lua chon kernel CyanogenMod, Android khéng cung cip API dé doc va viét
dir lidu cho cong serial do d6 dung 1 tng dung dé két ndi giita dién thoai va thiét bi cam
bién O3 c6 giao dién nhu sau:
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Hinh 2. 10: Giao dién phan mém [6]

Ung dung cho phép cai dat, do dac, hiéu chinh cam bién hodc upload cac gia tri do
dac Ién may chu .

¥ wl B 218
Ozone: 24.3 ppb

50" Interval it/ Bl 06-01-2012 _-..4: 1-2012 Resistance: 35 kOhm
: Temperature: 26.6 C

Temp. coefficient K o Humidity: 34 %
0.025 ' 00 m 10 min GPS latitude:

GPS longitude:

Calibration param. a0 sensor Callbration Ozone Measurements

e

Calibration param. a1

——

Dzone [ppb]
&

0
0
]
0.0
0

Debug mode o

14:05:47 14:09 14:12:31  14:15:53

Resistance @ 25°C [kChm]

1112 13 13 1414 15 15 16 1.7

Reliable Ozone Measurement [ppb] save to file off Auto update on
AD 0 41:0.019 5 6
Calibrate Sensor Store Calibration

Hinh 2. 11:Phdn mém gidm sdt nong dé khi Oz qua dién thoqi [6]

Céc gia tri do dac dugc cip nhat lién tuc theo thoi gian cai dat, nong do khi O3 s&
duoc tinh toan va hién thi trén man hinh, cac vi tri va thoi gian do s€¢ duoc luu vao thé
nhé trén dién thoai va dugc tai 1én may chu dé phuc vu cho vi¢e xu ly va hién thi. Céc dix
liéu sau khi thu thap duoc co thé dugc dung dé xay dyng mot ban do vé néng dd chat khi
gy 6 nhiém trong mot khu vuc, tir d6 cho phép ngudi ding c¢é cai nhin truc quan vé diéu
kién khong khi tai khu vyc minh quan tam.
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CHUONG 3: NGHIEN CUU PHAT TRIEN PHAN CUNG CUA HE
PO DUA TREN TiCH HQP CAM BIEN PO KHi CACBON
MONOXIT(CO)

3.1 Giédi thi¢u chung

Nhiém doc khi Cacbon Monoxit (CO) 1a mot nhiém ddc thudng gip phai, kha ning
bi nhiém khi CO rat d& gip tai cac nha may, cic kho hang, cic moé than, trong niu nudng
hodc do chay nha....

Tdc hai ciia khi CO(Cacbon oxit) 2]

CO la mot khi khong mau, khong mui, khong vi, nhe hon khong khi, it tan trong
nudce va khong bi hip phu boi than hoat tinh.

CO dugc sinh ra tir cac chét hitu co bi dbt chay khong hoan toan tao ra nhiéu CO,
nhu than, gidy, xing, dau, khi d6t ... hodc trong nganh coéng nghiép gang- thép, sit duoc
luyén trong cac 10 cao cung véi than cdc, da voi va mot sé chat khac. Ching ciing duoc
sinh ra tir san xuat khi d6t tir than d4 va co trong thanh phan khi thai cia cac dong co
nhién liéu.

CO c6 phan tmg manh véi hong cau trong mau va tao ra cacboxy hemoglobin
(COHDb) ngén can sy van chuyén 02 dén céc té bao, cac md cia co thé. Ham luong COHb
trong mau c6 thé 1am bang ching cho muc do 6 nhiém khi cacbon oxit trong khong khi
xung quanh. Haim luong COHb trong mau tir 2-5% bét dau c6 dau hiéu anh huong dén hé
than kinh trung wong, ham lugng tir 10-20% céc chic ning hoat dong cta cac co quan
khac nhau trong co thé bi ton thuong, néu ham luong ting dén >60% tuong Gmg voi ndng
d6 khi CO trong khong khi = 1000ppm tinh mang gip nguy hiém va s& dan dén tir vong.

Do d9, ta s& xay dung hé thong phat hién 6 nhiém khi CO sir dung mang cam bién
khong day trong c4c toa nha, van phong c6 thé giam sat khi CO dé dua ra canh béo khi
mirc CO vuot qua mirc cho phép dé co nhing hanh dong hop 1y nham giam thiéu tac hai
ctia khi doc ddi v6i ngudi sdng va lam viée trong cic vin phong, toa nha.

Dé xay dung hé thong mang cam bién khong day giam sat thong sé nong do khi
CO trong toa nha, ta xay dung hé théng theo so dd mang hinh sao, bao gdm cac thanh
phan:

e Mot Coordinator: dé diéu phdi mang va duy tri cau hinh mang. Pay la
module Zigbee duogc cAu hinh 1am Coordinator, n6 duoc két ndi véi may tinh dé thyc hién
chtrc ning theo yéu ciu ctia ngudi sir dung, nhan va truyén dit liéu gitta cac nit cam bién
v6i may tinh qua mang Zigbee.

e Cac nut cam bién: 1a cac nut cam bién néng do khi CO duoc dat tai cac vi tri
can giam sat.
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Hé théng duoc xay dung trén nén tang mang cam bién khong diy va cic module
két ndi v&i nhau; chirc nang va dac tinh cua cic thanh phﬁn tao nén hé théng nay s€ dugc
gi6i thiéu trong phan tiép theo.
3.2Co sé xdy dung h¢ thong
3.2.1 Mang cam bién khong diy (WSN) [7]

3211 Gioi thiéu

Mang cam bién khong day 1a mot tdp hop cac ndt c6 to chirc trong mang. Mang Sir
dung cac cam bién dé tu dong giam sat cac diéu kién vat chat hay moi truong nhu nhiét
d6, do m, ap suat [13-15]... Céc dir liéu thu dugc s& dugc truyén qua mang khdng day t6i

trung tam xir Iy. Mdi n{t trong mang c6 kha nang xir Iy ( mot hay nhiéu vi xir Iy, CPUs
hay DSP chips), c6 thé chira nhiéu loai bd nhd( chuong trinh, dit liéu va bo nhé flash),
chtra cac bd cam bién va cic bd truyén dong, mot bo nhan song RF ( thong thuong 14

anten da hudng), mot bd ngudn (ic quy,pin mat troi...). Mot hé thong co thé chia 1.000
toi 10.000 nat.

@ Nit dinh tuyén

Hinh 3. 1: Mang cam bién khong day[T]
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Céc module phan mém trong mang cam bién khong day bao gdm 3 module gbc:

. Thu thap dit liéu: module nay dugc phat trién dé cung cap kha ning thu thap
dir liéu tir cAc cam bién twong ty va cam bién k§ thuat sd.

. Xt 1y dit liéu: trong cac ung dung giam sat yéu cau phai 14p ké hoach su
kién va quan 1y bo dém ciia mdi nut dé tranh mét dir liéu va sy kién. Cac module xir 1y dir
liéu 1a mot thanh ph?m cdt 16i cho viée xir ly tat ca cac dir liéu vao ra tir cic cam bién va
truyén t6i mang cam bién khong ddy twong tmg cua ching. Cac module thiét 1ap lich thuc
hién 3 chirc nang co ban:

o Ly mau dit liéu tir cam bién: cung cip kénh két ndi hiéu qua giira
cac cam bién va nit cam bién khong day. N6 ¢ kha ning ldy mau va thu thap dir
liéu cam bién trong st dung xac dinh ti 1¢ inter-sampling. Sau d6, dit li¢u dugc
guri t61 module quéan 1y bd dém.

o Tu phuc hdi: Module nay dugc thiét ké va thyc hién quan 1y phuc hoi
c4c nUt cam bién. Chire nang phuc hoi nit cung cap trang thai ciia ngudn bén trong
nit cam bién, trang thai cta pin.

o Tiét kiém ning luong: Module nay duogc thiét ké dé cung cap co ché
tiét kiém pin cho cac nut cam bién. N6 duoc thyc hién bang cach tich hop ché do
chuyén d6i trang thai trong nit cam bién, nhu ché do “sleep” va “active”.

. Truyén dit lidu: Chitc ning nay cung cip phuong thirc va thuat toan dé dinh
tuyén va quan 1y cau hinh trong mang cam bién khong day, duogc thuc hién boi cac thuat
toan dinh tuyén va cac phuong phap dong bo thoi gian.

Hau hét cac hé thong dugc nghién ciru trong qua khir 13 hé thong c6 ddy, khong bi
gidi han ngudn nang luong va khong theo thdi gian thuc, co giao dién sir dung va sb
luong ngudn 1a ¢ dinh, mdi ndt trong hé théng rit quan trong va duoc dit doc 1ap véi
nhau. Nguoc lai, v6i cdc mang cam bién khong day thi cac hé thong 13 khong day, c6
nguodn ning luong bi gidi han, thoi gian thuc, st dung cam bién va co cdu chdp hanh nhu
cac giao di¢n, sb lugng ngué)n khong ¢b dinh, vi tri dit chiém vai tro quan trong, nhiéu
mang cam bién khong day ciing st dung cac thiét bi cong suat thap.
3.2.1.2 MAC

Giao thic MAC cho mang cam bién khong diy yéu cau tiéu thu it niang luong,
tranh xung dot, ma va bd nhd co kich thudc nhd, cé hiéu qua véi mdt iing dung don va
chiu duogc sy thay doi tan sb vo tuyén va cac diéu kién mang.

Hién nay da c6 nhitng hé thong hd tro cac mang cam bién khong day da kénh.
Trong cac hé thong nay can thiét mo rong cic giao thirc MAC cho hé théng MAC da
kénh, mot trong nhitng giao thirc nhu thé 1a MMSN. Cac giao thirc nay phai hd tro tat ca
cac tinh ning cd trong cac giao thirc nhu B-MAC, dong thoi ciing phai gan cac tan sd cho
mdi 1an truyén. Do do, cac giao thitc MAC da tan sd bao gdm 2 giai doan: gan kénh va
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diéu khién truy cap. Nhitng wu diém cia cac giao thitc MAC da kénh la cung cap kénh
truyén 16n cho cac goi tin 16n hon trong méi trudng ngay ca trong moi trudng ¢4 nhidu.
3.2.13 Pinh tuyén

Dbi véi WSN, thuong trién khai trong mot mang adhoc, dinh tuyén théng thuong
bt dau bang cach tim cac nit 1an can. Cac nit gui tin nhan (cac go6i) xung quanh nd va
xdy dung bang cac nit 1an can véi nd. Bang nay chira thong tin tdi thiéu ID va vi tri ctia
cac nit 1an cdn, c6 nghia 1a cac nlt phai biét vi tri cta ndt trude khi kham pha ndt 1an cin.
Thong tin khac trong bang ndy bao gdm ning luong con lai, d6 tré qua ndt d6 va uée tinh
chat luong lién két.

Khi xay dung duoc bang, hau hét cac thuat toan dinh tuyén WSN guri cac tin nhin
tur vi tri ngué)n té1 dia chi dich dua trén toa do dia 1y, khong phai theo ID. Mt thuat toan
dinh tuyén dic trung d6 14 Geographic Forwarding. Trong thuat toan Geographic
Forwarding, mot nit xac dinh duoc vi tri ctia ndé va mdt message ma nd dugc dinh tuyén
s& chira dia chi ciia dich. NGt ndy sau d6 c6 thé tinh toan n(t 1an cin nao c6 hudng ngan
nhat dén dich bang cach sir dung cong thirc tinh khoang cach tir dia 1y. Sau d6 chuyén cac
tin nhin t6i hop tiép theo. Trong cac bién thé cua thuat toan Geographic Forwarding, mot
n{t ciing c6 thé 1dy thong tin do tré, do tin cay cta lién két va ngudn ning luong con lai.

Mot mé hinh dinh tuyén quan trong khac cho mang WSN 1a huéng khuéch tan.
Giai phap nay tich hop dinh tuyén, truy van va tip hop dit liéu. Doc theo 10 tuyén tir
ngudn dén dich, dir liéu ¢ thé dugc tong hop. Dir lidu ciing c6 thé di qua nhiéu tuyén
khac nhau 1am ting sy 6n dinh ctia dinh tuyén.
Ngoai nhirng van dé co ban ctia dinh tuyén WSN, ¢6 nhiéu van dé quan trong khéc
can chu y d6 la:
¢ Do tin cay
e Tich hop ché do wake/sleep theo lich
e Unicast, multicast va anycast semantics
e Thoi gian thuce
e Tinh di dong
¢ Dung do
e Bao mat
e Tic nghén
3.2.1.4 Vi tri dat nat
Vi tri dat nat dé xac dinh vi tri dia 1y ciia mdi ndt trong hé thong. Vi tri dat nat 1a
mot trong nhitng van dé cin ban nhét va 12 vin dé khé khin phai duoc giai quyét trong
mang WSN.
Hau hét cac giai phap cho viéc dinh vi trong mang WSN 1a range-based hoic
range-free. So d6 range-based str dung nhiéu k¥ thuat dé xac dinh khoang cach giita cac
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nGt va sau d6 tinh toan vi tri sir dung nguyén 1y hinh hoc. Pé xac dinh khoang cach,
phuong phap thudng duoc st dung 13 thém phan ctmg dé phat hién su chénh 1éch thoi
gian dén cua 4m thanh va séng radio. Su khac biét nay c6 thé chuyén ddi thanh khoang
cach co thé do dugc. Trong so do range-free cac khoang cach khong duge xac dinh truc
tiép ma dung phuong phap dém cac hop, khoang cach giira cac nit duge ude tinh bang
khoang cach trung binh mdi hop va sau d6 str dung nguyén 1y hinh hoc dé tinh toan vi tri.
Céc giai phap range-free khong chinh xac nhu giai phap range-based va thudng yéu cau
nhiéu message hon. Tuy nhién giai phap nay khong yéu cdu mé rong phan ctng trén moi
nat.
3.2.1.5 Pong bd thoi gian

Viéc dong b thoi gian 1a rt quan trong vi nhiéu 1y do. Khi mét su kién xay ra trong
mang WSN, phai biét né xay ra khi ndo va ¢ dau. Giao thic NTP dugc sir dung dé dong
bd cac déng hd hodc Internet khong phu hop vé1 mang WSN, viéc dat GPS trén mdi nut
cling qua ton kém. Do d6 phat trién céc giao thic dong bo thoi gian cho WSN 1a RBS,
TPSN va FTSP.
3.2.1.6 Quan ly nang lugng

Véi yéu cau thiét bi c6 tudi tho cao hon, nhiéu nghién ciru da duoc thyc hién dé
tang tudi tho thiét bj ma van dap tmg dugc cic chic ning can thiét. O cap do phan clng
c6 thé thém céc pin ning lugng mit trdi hodc ning luong gid. Hodc c6 thé nang cép cac
pin néu cau tric phan cimg cho phép. Cai thién mach dién va vi diéu khién. Hau hét cac
nén tang phan cimg déu cho phép thiét bi hoat dong & nhiéu ché do tiét kiém dién(off,
idle, on) cho mdi thanh phan cua thiét bi( mdi sensor, radio, vi diéu khién). Bang cach nay
tai mot thoi diém cu thé thi chi c6 cac thanh phan duoc yéu cau mdi hoat dong do d6 lam
tang tudi tho cua pin.

Cac giai phap ¢ cap do phan mém, quan Iy ngudn dién dugc dat muc tidu giam
thiéu truyén thong tir truyén dir liéu va tao lich sleep/wake-up cho cac nit hodc cac thanh
phan cu thé cta cac n(t. Giam thiéu sd luong message ciing 13 van dé can thiét.

3.2.2 Module DRF1605H va anten [9]
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Hinh 3. 2: Module DRF1605H (Nguon : Internet)

Module DRF1605H 1a module giao tiép khong day theo giao thirc Zigbee, dua trén
chip CC2530F256 chay theo tiéu chuan Zigbee2007/PRO, c6 day du tinh ning cua giao
thirc Zigbee.

Module DRF1605H giao tiép thong qua giao dién UART (TX & RX), truyén ning
lugng cao nén khoang cach truyén cé thé dat téi 1.6 km. Mot s6 tinh chét cia module:

e Sir dung dién ap tr 2.6 ~ 3.6V
e Giao tiép UART vdi cac toc do truyén: 9600bps, 19200bps, 38400bps,
57600bps, 115200bps.
e C6 thé chinh tan s song tir 2405 MHz — 2480 MHz (mdi buéc 5 MHz).
e Dong tiéu tén: giri 120mA (tdi da), trung binh 80mA; nhan 45mA (t6i da);
ché d6 cho 40mA(t6i da).
e D§ nhay: -110dBm
C6 hai phuong phap truyén: truyén transparent va truyén diém-diém.
a) Ti ruyén transparent
Néu byte dau tién khong phai 1a 0xFE,0xFD,0xFC thi dit liéu ty dong truyén kiéu
transparent. Dit liéu dugc truyén qua cong ndi tiép vao Coordinator s& tir dong duoc giri
di tat ca cdc nat. Mot nat nhan duoc dit lidu tir céng ndi tiép s€ truyén s€ tu dong duoc
gui cho Coordinator.
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Hinh 3. 3: Truyén dir liéu tir Coordinator téi cdc nat [9].
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Hinh 3. 4: Truyén dir liéu tir n(t t6i Coordinator [9]

Thoi gian truyén dir liéu:

Bang 3. 1: Thoi gian truyén dir liéu kiéu transparent [9].

Huéng truyén Chiéu dai goi dir liéu Thoi gian truyén nhanh nhat
16 Bytes 20ms
32 Bytes 20ms
N e . 64 Bytes 20ms
Tur Nut t61 Coordinator 128 Bytes 50ms
256 Bytes 200ms
>256 Bytes Khong truyén duogc
. . N 16 Bytes 100ms
Tur Coordinator tg1 NUt 32 Bytes 100ms
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64 Bytes 100ms
128 Bytes 200ms
256 Bytes 500ms
>256 Bytes Khong truyén dugc

b) Truyén diém- diém

Pinh dang dir li€u gui[9]: (OxFD)+ chiéu dai dit liéu+dia chi dich+di li¢u(lén téi 32
bytes)

FD | Length || Target Address Data

|\ Equals data section length of data J

Dinh dang dit liéu nhan[9]: Nhan tat ca dit liéu tir thiét bi giri va thém 2 bytes dia chi
ngudn vao cudi

FD ‘ Length ” Target Address Data Source Address

L n

Truyén dit liéu kiéu diém- diém c6 thé duoc guri gitta bat ky cac diém nao trong mang ké
ca khi Coordinator mat ngudn, truyén kiéu diém diém ciing c6 thé duoc thyc hién giita
c4c nut . Néu dia chi dich 1a OxFF OXFF thi dir liéu s& truyén t4i tat ca cac ndt trong mang;
néu dia chi dich 1a 0x00 0x00 thi dir liéu s& truyén té1 Coordinator.

3.2.3 Thiét bi cam bién MQ-7[8]

Equals data section length of data

Hinh 3. 5: Cdm bién MO-7[8].

Pic tinh cua cam bién MQ-7 1a d¢ nhay cao v6i khi CO, c6 do 6n dinh va tudi tho
cao. N6 thuong duoc dung dé phat hién khi CO, dung trong nha va trong nganh cong
nghiép.

a) Pdc diém ky thuat
Trong diéu kién chuédn, cam bién MQ-7 ¢6 cac dic diém sau:
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Bdng 3. 2: Pic diém ctia cam bién MQ-7 [8].

Ky hiéu Tén thong sO Diéu kién ky thuét Ghi chu
Ve Mach ap 5V+0.1 AC hoic DC
Vi (H) Dién 4p siy(cao) 5V+0.1 AC hoic DC
Vh (L) Dién ap sdy(thap) 1.4v+0.1 AC hoic DC
Ry Tro tai
Ru Tro khang siy 330+5%

Th (H) Thoi gian siy(cao) 60+1 seconds
Th(L) Thoi gian say(thap) 90+1 seconds
PH bién nang ti€u thu ~350mW

Cau trac cua cam bién khi MQ-7 nhu sau:

Hinh 3. 6: Cdu triic ciia cam bién MQ-T[8].

N6 bao gdbm AL203 va 16p cam bién SnO, do dong dién va cudn sdy duge cb dinh
trong mot 16p vo bang nhua va thép khong gi. Cudn sdy cung cap diéu kién can thiét dé
céc thiét bi cam bién lam viée. Céac thanh phén ciia cam bién MQ-7 nhu sau:

1- Lop cam bién khi : SnO;

2- Dién cuc: Au

3- Day dién cuc: Pt

4- Cudn sdy: Ni-Cr alloy

5- Ong bang gém : Al,O3

6- Chong no: thép khong gi

7- Vong kep: Bong ma Niken

8- Nhura co sd:nhua tong hop bakelite
9- Ong pin: Pong ma Niken

Mach do luong cua thiét bi cam bién MQ-7 dugc chia 1am 2 phan: cudn sdy co
chtrc ning diéu khién theo chu ky cip dién ap khac nhau trong mdi 60s va 90s(cong suit
tiéu thy 350mW), phan thir hai 12 phan cam bién khi CO, n6 c6 thé cho két qua chinh xac
vé su thay doi dién trd bé mat ciia cam bién.
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Hinh 3. 7: So' d6 cdu tao MO-T[8]
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Hinh 3. 8: Ddc diém dg nhay cia cam bién MO-7 véi cdc loai khi [8]

-Nhiét do: 20°C
-Do 4m:65%
-Mat do 02:21%
-RL=10kQ

-RL: dién tré6 cam
bién & 100ppm CO
trong moi truong khi

sach
- Rs: dién tré6 cam
bién & cac mat do

khi khac nhau
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i +— 33%RH 100ppm CO trong méi
1.2 —m— 85%RH
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Hinh 3. 9 :Su phu thudc cia MQ-7 vao nhiét dé va do am [8]

Pién tré bé mat Rs cua cam bién thu duoc thong qua tin hi¢u dién ap 16i ra cta tré khang
RL nhu sau:

Rs\RL = (Vc-VRL) / VRL (@)
Vi mach tin hiéu 16i ra & hinh 3.7 ta ¢6 tin hiéu Ri do duogc & 16i ra nhu sau:
In 100ppmCO . In air

In air

MM NN

Hinh 3. 10: Chu ky diéu khién dién dp cho cuén sdy [8]

Khi di chuyén thiét bi cam bién tir trong moi trudng khong khi sach sang moi
truong khong khi co ton tai khi CO, tin hiéu 18i ra do duoc trong hai giai doan
sdy(khoang 2.5 phut tir dién ap cao xudng dién ap thap). Lop cam bién cua thiét bi cam
bién khi MQ-7 dugc tao bdi chat SnOz , n6 ¢6 tinh on dinh rat cao, tudi tho cé thé 1én toi
S nam.

b) Piéu chinh dp nhay

Gia tri dién tré cia MQ-7 thay ddi vai cac loai, cac néng dd khi khac nhau, vi vay
khi sir dung cac thanh phan nay chung ta phai thay d6i d6 nhay. V&i nong do khi 200ppm
CO duoc khuyén nghi hiéu chinh dién trd cia tai vao khoang 10kQ (5kQ+40kQ) .
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Khi do gia tri chinh x4c, diém canh bao khi nén xem xét thém sy anh huéng cia
cac thanh phan nhiét d6 va do 4m. Piéu chinh do nhay:
a. Két ndi cam bién vao mach cua ing dung
b. Bat ngudn, giit nhiét do trong khoang thoi gian hon 48h
c. Diéu chinh tro khang cua tai RL cho dén khi ¢6 duge gia tri tin hiéu, 1a phan hoi
ctia ndng d6 khi CO sau thoi gian 90s
d. Diéu chinh tré khang khac cua tai RL cho dén khi nhan duoc gia tri tin hiéu, 1a
phan hdi ctua ndng d6 khi CO sau thoi gian 60s.
3.2.4 Arduino UNO R3[11]

Hinh 3. 11: Board Arduino UNO R3[11]

Arduino UNO 13 mét bang mach dung dé 1ap trinh rat pho bién, dugc gidi thiéu
lan dau tién vao nam 2005 va phat trién cho dén nay vé6i nhiéu dong Arduino: Arduino
Serial, Arduino USB, Arduino Extreme, Arduino NG (Nuova Generazione), Arduino
Diecimila, Arduino Duemilanove, Arduino UNO, hién nay n6 di phat trién t6i thé hé thu
3(R3). Arduino Uno R3 [a mot trong nhitng phién ban dugc st dung rong rai nho chi phi
thip va tinh linh dong cta né. Do Arduino c6 tinh md vé phan cing, chinh vi vy ban
than Arduino Uno R3 ciing c6 nhitng bién thé ctua dé phu hop cho nhiéu ddi twong khac
nhau, nguoi ta c6 thé thay d6i mot s6 thanh phan co chirc ning twong tu dé giam gia thanh
san xuit board nay

Ta sit dung vi diéu khién ATmegal28[3] tich hop trén board Arduino UNO R3, vi
diéu khién Atmegal28 c6 nhiing tinh ning:

e ROM: 128 Kbytes

e SRAM: 4Kbytes

e EEPROM:4 Kbytes

e 64 thanh ghi I/O

e 160 thanh ghi vao ra m¢ rong

e 32 thanh ghi da muc dich
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e 2 b0 dinh thoi 8 bit

e 2 b0 dinh thoi 16 bit

e B0 dinh thoi watchdog

e B0 dao dong ndi RC tan s6 1/2/4/8 MHz

e ADC 8 kénh

e 2 kénh PWM 8 bit

e 6 kénh PWM c6 thé 1ap trinh thay d6i d6 phén giai tir 2-16bit
e B0 so sanh tuong tu co thé Iya chon ngod ra
e 2 khbi USART lap trinh dugc

e Khdi truyén nhan nbi tiép SPI

e Khébi giao tiép nbi tiép 2 day TWI

e HOJ tro bootloader

e 6 ché do tiét kiém nang luong

e Dién thé: 4.5+5.5V

Ngoai ra, Atmegal28 c6 kha ning mo rong két ndi voi 6 chan tin hiéu analog, 13
chan tin hiéu s6 cho cic chitc ning giao tiép thong dung hién nay nhu I/O,
UART,SPI,12C,PWM.
3.2.5 Nguon ning lwong sir dung

- Do hé théng giam sat trong toa nha nén c6 thé sir dung ngudn dién ap xoay chiéu
dé hoat dong lién tyc, ngu@)n pin ICR18650H-1S3P dugc st dung nhu ngu@)n du phong
trong truong hop mat dién ap xoay chiéu.

ICR18650H-1S3P
Rechargeable Lithium-ion Battery

Norminal Voltage: 3.7V
Norminal Capacity: 6600mAh

A WARNING:
Do o

Hinh 3. 12: Pin

e Diénap 3,7V
¢ Dung lugng dinh muc :6600mAbh.
e Mat dd nang luong cao
e Hiéu suit an toan
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e Hiéu suét luu trit cao va ty 1€ tu xa thép
e Hoat dong ¢ dai nhiét 6 rong : -20°C ~ +60°C.
3.3 Xay dung hé thong
Tir cac module phan cing trén, ta tién hanh két nbi cic module voi nhau dé xay
dung Coordinator va cac nut cam bién

Hinh 3. 14: Hinh dnh thuc té cia cdc nit cam bién

St dung phan mém Arduino dé cau hinh cho hé théng hoat dong guri va nhan di
liéu tir Coordinator.
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So dd mang két ndi cua hé théng dugce trién khai theo mé hinh sao, do wu diém
don gian, dé trién khai, dé dang thém hodc bét cac niit cam bién trong mé hinh.

Hinh 3. 15: So' d6 mang két noi hé thong
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So dd toa nha duge st dung dé xay dung hé théng nhu sau:(san tﬁng 6 va téng 7 nha E3-DPai hoc Cong nghé- Dai hoc
Quéc Gia Ha Noi, san ting 6 cach san ting 7 chiéu cao 1a 3m)
Vi tri va khoang céch tir Coordinator téi cac vi tri dat nat cam bién.

Vitis Vi tri 1 Vit 2 ]
] 'T' A
Vitrid ?40-1m"————-____ 4.1m 12.1m
88m B 27.7m“'-_-___——-=_-.___?é/
. / Coordinator
amt— |
- — p13m
Vitri 6 3-_"‘ Vi viS(saM 20m
8.8 m
l Y

— 56 m -—

Hinh 3. 16: Khodng cdach giita Coordinator va cdc vi tri dét NGt cam bién
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Do dic tinh cua khi CO 1a nhe hon khong khi nén cac vi tri dit nut cam bién sé&
dugc gin 18n trén tran nha. Vi tri 1ap dat Coordinator va cac nit trén thuc té:

Hinh 3. 17: Vi tri Coordinator

Hinh3.18: Vitri 1

39



Hinh 3. 19: Vi tri 2

Hinh 3. 20: Vi tri 3(san tang 6)
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Hinh 3. 21: Vi tri 4

Hinh3.22: Vitri 5
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Hinh 3. 23: Vi tri 6
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Cac thong s6 do duoc : do dic tinh cia cam bién MQ-7 nén phai bat ngudn cho thiét bi
cam bién trude khi tién hanh do 1a 2h.
Sau khi do ta thu dugc két qua va hién thi qua trinh duyét web nhu sau:

Bdng 3. 3: Két qua do dac tai vi tri 1

17/09/2016 10:07:.01
From  17/09/2016

33 18 81 171092016 10:06:02
To 18/09/2016 33 18 8 17/09/2016 10:05:01
33 18 8 171092016 10:04:01

33 13 82 17/09/2016 10:03:02

33 17 171092016 10:02:02

33 185 82 17/09/2016 10:01:01

33 SR 17/09/2016 10:00.02

33 185 82 17/09/2016 09:59.02

33 18 83 17/09/2016 09:53.02

Bdng 3. 4 : Két qua do dac tai vi tri 2

Node [633 7 I S Y TS

17/08/2016 10:08:01
From  17/09/2016

85 20 81 17/09/2016 10:07:01
To 18/09/2016 85 20 81 17/09/2016 10:06:02
85 20 81 17/09/2016 10:05:01

85 20 82 17/05/2016 10:04:02

85 19 8 17/09/2016 10:03:02

85 19 82 17/09/2016 10:02:01

85 19 82 17/09/2016 10:01:01

85 19 8 17/09/2016 10:00:02

87 19 82 17/09/2016 09:58:01

Bang 3.5 : Két qua do dac tai vi tri 3

Node [F657 I T Y T S

17/08/2016 10:02:01
From  17/09/2016

57 29 81 17/09/2016 10:08:01
To 18/09/2016 57 29 81 17/09/2016 10:07:01
57 29 81 17/09/2016 10:06:02

57 29 82 17/09/2016 10:05:01

57 29 82 17/09/2016 10:04:01

57 29 82 17/09/2016 10:03:01

57 30 81 17/09/2016 10:02:02

61 30 81 17/09/2016 10:01:02

61 30 81 17/09/2016 10:00:01
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Bdng 3. 6 : Két qua do dac tai vi tri 4

Node [63T 7 I S T S

17/08/2016 10:25:01
From  17/09/2016

31 28 80 17/09/2016 10:24:01
To 18/09/2016 31 28 80 170942016 10:23:01
31 28 80 17/09/2016 10:22:02

31 28 82 17/09/2016 10:21:01

31 28 82 17/09/2016 10:20:01

31 28 82 17/09/2016 10:19:01

31 28 82 17/09/2016 10:18:02

31 27 82 17/09/2016 10:17:02

33 27 82 17/09/2016 10:16:01

Bdng 3. 7: Két qua do dac tai vi tri 5

Node [F637 7 e e ol __ime

T 30 17/08/2016 10:26:01
83 30 81 17/08/2016 10:25:01

To 18/09/2016 83 30 8l 17/08/2016 10:24:02
83 30 81 17/08/2016 10:23:01

85 30 82 17/09/2016 10:22:01

85 29 82 17/08/2016 10:21:02

85 29 82 17/08/2016 10:20:01

85 29 81 17/08/2016 10:19:02

85 29 81 17/03/2016 10:18:02

85 29 81 17/08/2016 10:17:02

Bdng 3. 8: Két qua do dac tai vi tri 6

1740572016 10:27:01
From  17/09/2016

57 29 82 17/08/2016 10:26:02
To 18/09/2016 57 29 82 17/09/2016 10:25:02
57 30 82 17/09/2016 10:24:01

57 30 83 17/09/2016 10:23.02

57 30 83 17/08/2016 10:22:02

57 30 83 17/08/2016 10:21:01

57 30 83 17/08/2016 10:20:02

57 30 83 17/08/2016 10:13:01

57 30 83 17/08/2016 10:18:01
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Vitri 1

|

9:58:02  9:59:02 10:00:02 10:01:01 10:02:02 10:03:02 10:04:01 10:05:01 10:06:02 10:07:01

=P em==Nhi¢t ) ===KhiCO

Do thi 1: Su thay déi cac thong 6 tai vitri 1

Vi tri 2

9:59:01 10:00:02 10:01:01 10:02:01 10:03:02 10:04:02 10:05:01 10:06:02 10:07:01 10:08:01

e Pi) e Nhigt 4 ===Khi CO

Do thi 2: Su thay doi cdc thong 0 tai vi tri 2
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Vi tri 3

10:00:01 10:01:02 10:02:02 10:03:01 10:04:.01 10:05:01 10:06:02 10:07:01 10:08:01 10:09:01

=P em==Nhi¢t ) ===KhiCO

Do thi 3: Sw thay déi cac thong 6 tai vi tri 3

Vitri4

10:16:01 10:17:02 10:18:02 10:19:01 10:20:01 10:21:01 10:22:02 10:23:01 10:24:01 10:25:01

e Pi) e Nhigt 4 ===Khi CO

Do thi 4: Sw thay doi cdc thong 0 tai vi tri 4
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Vi tri 5

10:17:02 10:18:02 10:19:02 10:20:01 10:21:02 10:22:02 10:23:01 10:24:02 10:25:01 10:26:01

=P em==Nhi¢t ) ===KhiCO

Do thi 5: Sw thay doi cdc thong $O tai vi tri 5

Vi tri 6

|

10:18:01 10:19:01 10:20:02 10:21:01 10:22:02 10:23:02 10:24:01 10:25:02 10:26:02 10:27:01

e P em==Nhit ) ===KhiCO

Do thi 6: Su thay doi cac thong sé tai vi tri 6
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a) Tilé truyén div liéu

Bdng 3. 9: Ty 1é truyén dir liéu

Tén thiét bi Dir lidu truyén | Dit liéu nhan duoc | Ti 1é truyén di liéu
50 50 100%
Vi1 100 100 100%
, Lo 150 150 100%
( Céch Coordinator 4.1m) 200 200 100%
250 250 100%
50 49 98%
Vitio 100 98 08%
, LHin 150 148 99%
( Céch Coordinator 12.1m) 200 197 99%
250 247 99%
50 46 92%
Vi 166 3stn thie 6 100 95 95%
] 1tr1 -sgn tang 150 143 95%
( Céch Coordinator 21.3m) 200 190 95%
250 238 95%
50 45 90%
Vit 4 100 94 94%
(Céch Coorldtirrlmtor 27.7m) 150 141 94%
200 187 94%
250 233 93%
50 44 88%
Vit s 100 94 94%
( Céch Coorldtirrlmtor 40.1m) 150 140 93%
200 186 93%
250 230 92%
50 44 88%
Vit 100 92 92%
( Céch Coolr:jrilnator 44m) 150 138 92%
200 180 90%
250 225 90%

b) Tinh toan céng sudt tiéu thu

C4c nit sir dung ngudn 6600 mAh, dién ap ra 3,7V
Cong suat: P=U.I= 3,7 x 6600=24420 mWh

Mbt nat cam bién bao g@)m module DRF1605H, vi diéu khién, 1 cam bién khi
MQ-7 va 1 cam bién nhiét 6 LM35

Thiét bi Dong Pitn 4
1€ 1 1€n a
* Hoat dong Cho e ap
ri: toi da 120mA
Module DRF1605H |50 1 @ | 40mA 3,3V
trung binh 80mA
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nhén: toi da 45mA

Vi diéu khién Atmegal28

(ATmegal28/L Datasheet — Atmel 17mA 8mA 3,3V
page-319)
. - murc dién ap 5V: 152mA 60s — 5V
Cam bién khi MQ-7 j
am bien khi MQ _ mitc dién ap 1,4V: 42mA 90s —1,4V
Cam bién nhiét do LM35 10mA 3,3V

- Cong suat ctia Module DRF1605H:
e Ché d6 giri: 80mA * 3,3V = 264mW
e Ché d6 nhan: 45mA * 3,3V = 148,5mW
o Ché dd cho: 40mA * 3,3V = 132mW
- Cong suét cua Vi diéu khién Atmegal28
e Ché d6 hoat dong: 17mA * 3,3V = 56,1mW
o Ché do cho: 8mA * 3,3V = 26,4mW
- Cong suat ciia cam bién khi MQ-7:
e Muc dién 4p 5V: 152mA * 5V = 760mW
e Muc dién ap 1,4V: 42mA * 1,4V = 59mW
- Cong suét ctia cam bién nhiét do LM35:
10mA * 3,3V = 33mW

- Ché d6 hoat dong: nut cam bién giao tiép voi Coordinator bao gém qua trinh
truyén va nhan dit liéu, vi diéu khién Atmegal28, cam bién khi MQ-7, cam bién nhiét
do LM35.

- Ché d¢ cho: cong suat ciia module DRF1605H (¢ ché do cho), vi diéu khién
Atmegal28, cam bién khi MQ-7, cam bién nhiét d6 LM35 & ché do hoat dong.

Hé thdng thiét 1ap cach 1 phat(ché d6 cho) sau d6 truyén dit 1iéu mot 1an .

- Tong thoi gian truyén dit liéu tir nat cam bién téi Coordinator = thoi gian nhan
1énh tir Coordinator + thoi gian xir 1y cac 1énh + thoi gian truyén.

- Thoi gian nhéan 1énh tir Coordinator: Coordinator giri 1 chudi lénh gém 10 ky
tu twong dwong 110 bits voi toc d6 9600 bps téi nut cam bién dé ndt bit dau qua trinh
truyén 1a 110/9600 = 0,011s.

- Thoi gian xtr 1y cac 1énh duoc tinh dua trén téc do vi xur Iy (8MHz) va sb
lugng cau Iénh dugc viét trong code, thoi gian xur 1y cac 1énh ~0,5s.

- Thot gian truyén: tdc do baudrate 13 9600 bps, 1 chudi dir liéu c6 50 ky tu
tuong duong 50x11bits = 550bits. Thoi gian truyén dir liéu 12 550/9600 = 0,057s.

- Thoi gian nhan 1 chudi = thoi gian coordinator giri (0,011s) + thoi gian xtr 1y
cac 1énh(0,5s) + thoi gian truyén (0,0575)=0,568s
- Cong suat tiéu thu caa cam bién MQ-7 & murc dién ap 5V la:

760mW * 60/3600 = 12,7mWh.

- Cong suat tiéu thu ca cam bién MQ-7 & murc dién ap 1,4V la:

59mW * 90/3600 = 1,475mWh

- Cong suat tiéu thy cua cam bién LM35 1a 33mWh
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- Cong suat tiéu thu caa Coordinator trong qué trinh gui dir liéu 1a:
264mW * 0,057s/3600 = 0,004mWh.

- Cong suat tiéu thu cua Coordinator trong qué trinh nhan dir liéu 1a:
148,5mW * 0,568/3600 = 0,022mWh.

- Cong suat tiéu thu cua module DRF1605H ¢ ché do cho la:

132mW * 60/3600 = 2,2mWh
- Cong suat tiéu thy cta nut cam bién 1a:

(0,004 +0,022) + 2,2 + (12,7 + 1,475) + 33 = 49,401mWh
S 1an truyén dir liéu 1a:

24420 mWh/ 49,401 mWh= 494 lan
Thuec té, pin khong thé nap va st dung 100% dung luong cta nd, vi thé trude khi pin
giam xudng téi 25% can phai nap lai pin dé str dung, do d6 pin thuc té chi s dung
75% dung lugng cua no.

Tubi tho cta niit cam bién s& bang :

494 1an * (0,568seconds + 60seconds)/3600 * (100%-25%)= 6,233 h
Nhu vay, trong truong hop mat dién khong thé dung ngudn dién ap xoay chiéu thi hé
thong co thé sir dung trong 6,233 h bang pin du phong.

Véi két qua thu duge cho thay hé thong ta xay dung cing véi cac phuwong phap
phat hién chat giy 6 nhiém khong khi c6 thé 4p dung dé giam sat 6 nhiém khi CO
trong toa nha, van phong, cac vi tri dit khong bi gidi han do moi trudng truyén dit liéu
la khdng day. Ngoai ra, c6 thé thay doi cac loai cam bién khi 6 nhiém khac tich hop
trong phan cting cta hé thong, ta co thé giam sat va phat hién nhiéu khi gay 6 nhiém
khac nhau.
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KET LUAN

Sau khi hoan thanh luan vin nay, qua qua trinh nghién ctru va xay dung dugc hé thong
do, canh bao 6 nhiém khong khi trong toa nha sir dung cam bién khi CO qua mang
cam bién khong ddy, em d3 thu dugc nhitng két qua nhu sau:

+ Tim hiéu nguyén 1y cam bién do khi va tich hop da cam bién dung VDK.

+ Thiét 1ap két ndi cac nut cam bién dé hinh thanh mot mang cam bién khong day.

+ Thyec hién truyén thong két ndi dit liéu tir mang cam bién dé co thé quan 1y, canh bao
dung webserver.

+ Lam chu bai toan ning luong (khi mat dién luéi).

Dit liéu tir mang cam bién khong diy duoc dua 1én webserver ma & do nguoi
quan tri c6 thé giam sat an toan khong khi trong toa nha & bat ¢t chd nao co thé truy
cap internet. Hé thong di duoc trién khai thuc nghiém cho két qua kha quan. Ta thiy
V6i uu diém don gian, kha ning md rong cua hé thong nay, nho d6 ting tinh kha thi
trong viéc dua hé thong vao trong tda nha dé giam sat chat luong khong khi véi chi phi
phu hop véi yéu cau ciia khach hang.

Chung ta c6 thé phat trién hé théng nay nhu viéc thém cac nit cam bién tai
nhiéu vi tri can thiét hoic tich hop thém céc cam bién khi doc nhu CO2, NO2, cam bién
nhiét do, d6 4m.... nhu vay s& gop phan canh bao cho moi ngudi khi c6 tinh hudng
nguy hiém xay ra dé c6 nhimg phan tng kip thoi, nho d6 1am ting chat luong cudc
song ctia moi ngudi trong toa nha, vin phong.
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PHU LUC: CODE CAU HINH COORDINATOR
// Gui du lieu toi Coordinator va nhan du lieu tu Coordinator
#include <math.h>
char incomingByte[50],data[50];
char income;

unsigned int count=0;

String NodeName = "nodel"; // thay doi tuong ung voi tung node
String node = "1";

int i=0,j=0;

unsigned int gas=1,temp=1,bat=0;

int LM35 = AQ; // cam bien LM35

int MQ7 = Al; // cam bien MQ7

void setup() {
Serial.begin(38400);
Il MQ7 control
pinMode(7,0UTPUT); // dieu khien che do 5V
pinMode(8,0UTPUT); // dieu khien che do 1.4V
/I Set Interup
cli();
/* Reset Timer/Counterl */
TCCR1A =0;
TCCR1B =0;
TIMSK1 =0;
/* Setup Timer/Counterl */
TCCRI1B |= (1 << CS11) | (1 << CS10); [/ prescale = 64
TCNTL1 = 40536;
TIMSK1 = (1 << TOIEL); I/ Overflow interrupt enable
sei(); // Enable Globle Interupt
Serial.printIn("ok Timer");

}

void loop() {

//senddata();

//Serial.printin();

// delay(1000);

if (Serial.available() > 0) {
income = Serial.read();
incomingByte[i] = income;
i++;

/I Serial.printin(income);
if(income=="#"){
for(j=0;j<i-1;j++){
data[j] = incomingByte[j];
}
i=0;
j=0:

/I Serial.print("l received: ");

/I Serial.printin(data);
if((String)data==NodeName){
senddata(node);

}
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}

unsigned int temp_func(){

unsigned int value,i;

for (i=0;i<10;i++){

value += analogRead(A0)*34/100;}
return value/10;

}

unsigned int gas_func(){

unsigned int value,i;

for (i=0;i<10;i++){

value += pow(100.468*(1023/analogRead(A1)-1),(-143/100));
}

return value/10;

}

unsigned int battery(){

unsigned int value,i;

for (i=0;i<10;i++){

value += (analogRead(A3)*4.9/1023 -2.5)*100/1.7;
¥

return value/10;
void senddata(String node){

Serial.print(node);
Serial.print(":");
Serial.print(gas);
Serial.print(*:");
Serial.print(temp);
Serial.print(*:");
Serial.print(bat);
Serial.print(*:");
//Serial.print("ok");
Serial.print("#");
Serial.flush();

¥

ISR (TIMER1_OVF_vect)
{
TCNT1 = 40536;
count=count+1;
if(count>=0&&count<600){ // che do 5V
digitalWrite(8,LOW);
delay(50);
digitalWrite(7,HIGH);
}
else if(count>=600&&count<2500){ // che do 1.4V
digitalWrite(7,LOW);
delay(50);
digitalWrite(8,HIGH);
}
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else if(count>=2500){ // doc gia tri
digitalWrite(8,LOW);
delay(50);
digitalWrite(7,HIGH);
gas = gas_func();
temp = temp_func();
bat = battery();
delay(100);

count=0;

¥

else{}
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