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TOM TAT
Hién nay, van nan chdy riing dang la van dé nghiém trong trén toan thé gidi va
de doa dén su song con ngudi. Céc thiét bi canh bo chay ring thung cd gia thanh
cao. Ngudi giam sat ¢6 thé khdng dugc chii dong trong viéc theo ddi dién tich ring
¢an gidm sat. Mat nhiéu thai gian trong viéc quan Iy dugc khu riing,... Do véy,
nhém tac gia da nghién ctiu mdt hé thdng riéng dé gidi quyét céc van dé trén.
Tirkhéa: Chdy ring, qudn ly rimg, gidm sdt chdy ring.

ABSTRACT

Currently, the problem of wildfire is a serious problem worldwide and
threatens human life. Wildfire alarm devices are often expensive. Supervisors
may not be active in monitoring the forest area to be monitored. It takes a long
time to manage the forest, etc. Therefore, the authors have researched a
separate system to solve the above problems.
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1. GIGI THIEU

Chay rung la mét trong nhung hién tugng thién tai gay
tén théat to I6n vé kinh té va moi trudng sinh thai. N6 tiéu diét
gan nhu toan bd dong vat, thuc vat trong vung bi chay, phat
thai vao khi quyén, khéi lugng 16n khéi bui cuing véi nhiing
khi gay hiéu Uung nha kinh nhu CO, CO,, NO, SO.... Chdy ruing
la moét trong nhiing nguyén nhan quan trong lam gia tang
qua trinh bién d6i khi hau trai dat va cac thién tai hién nay.
Mdc du phuong tién va phuong phap phong chdy chira chay
riing ngay cang hién dai, nhung chay rimg van khéng ngiing
xay ra, thdm chi ngay cd & nhing nudc phat trién nhat.
Phong chlta chdy rung dang dugc xem la mot trong nhiing
nhiém vu cap bach cta thé gigi néi chung, ciing nhu Viét
Nam noi riéng nham muc dich bao vé cac ngudn tai nguyén
thién nhién, bdo vé méi trudng. Tuy nhién déi vai Viét Nam
thi viéc nay van con han ché vé viéc ap dung trong thuc té.
Nhoém tac gia tién hanh nghién ctiu ché tao thiét bi canh bao
chay riing va két hgp vai viéc st dung nang lugng xanh véi
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chi phi ché tao thap nhat va két cau don gian nhat nhung
mang lai hiéu qua cao nhat.
2. NOI DUNG NGHIEN CUU
2.1. Tinh toan vi tri dat cac hop du bao chay riing

Theo Pham Ngoc Hung da 4p dung phuong phap téng
hgp clia V.G. Nesterov trén co s& nghién ctu cai tién hé s6
diéu chinh K theo lugng mua ngay a dé tinh toan va xay
dung bao chay rung nhu sau:

n
P = k-z Ti13.Di13
i=1

Trong do:

P - Chi tiéu téng hop danh gia nguy co chay ring

T3 - Nhiét do khong khi luc 13h

D5 -Dé chénh léch bao hoa dd 8m khéng khiluc 13h (mb)
n - S6 ngay mua hodc khong mua < 5mm

k - Hé s6 diéu chinh theo lugng ngay a (k = 0 khia = 5mm,
k=1 khia <5mm)

Sau khi tién hanh do dac tinh toan, tinh chi tiéu P, nha
nghién ctu chay riing ctia FAO. AN. Cooper tién hanh nhan
thém vdi hé sé gié trung binh dugc do & thai diém 13h & d6
cao 10 - 12m so véi mat dat:

® TOC d0 gio tir 0 dén 4km/h: P x 1
® TOc d0 gio tir 5 dén 15km/h: Px 1.5
® T6c d6 gio tir 16 dén 25km/h: P x 2

® T6c d6 gio I6n hon 25km/h: P x3

Tu tinh toan thuc nghiém cda cac nha khoa hoc, c6 thé
thay chi s6 chi tiéu P cho céc chi thi theo mau chénh léch tu
4000 dén trén 30000 tuong Ung véi téc dé gid & cac do cao
tUr 10 - 15m. TU day, ta co thé rai hop den ng véi s6 liéu co
san nhusau:

- Kich thudc hop: 160x90x40mm

- Pau béao khoi SS-168: d6 cao nhat 20m

- Cam bién nhiét d6 vai dudng kinh dau do 6mm

Ta c6 thé dit hdop den & d6 cao 15m so véi mat dat dé
tuong Ung vdi cac cdp chay ring theo tiing nhom, bén
canh d6 dé co thé lay téc dd gi6 (ing vai nghién clu tinh
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toan Cooper. VGi dién tich bé mat rimng bao phu trung binh
ta sé rdi 50m mot tram hop den.
2.2, Tinh toan lua chon thiét bi

2.2.1. Tinh todn nguén

DE& d3m bao yéu cau cb thé hoat dong 24/24 cho thiét bi
cdnh béo thi tdm pin ning lugng mat tr&i phai da 16n dé ¢
thé sac cho nguén pin cells. V6i dong sac trung binh la
700mA, ma can cung cap sac cho 2 qua pin cell ICR 18650
3,7V véi téng dién ap 1a 7,4V. Ta c6 cong thiic sac pin nhu sau:

7= Join t
Isac
Trong do:

T - Thai gian sac;

Q,, - Dung lugng tiéu chuan cta pin, mAh;

I, - DONg cuc dai d€ sac cho pin, A;

t, - Thai gian dé 8n dinh, bang 0,5.

Vay d6i véi 2 qua pin cells ICR (2200mAh) dé dap tng
dugc yéu cau lam viéc 24/24 thi thai gian sac xa can dap
Ung 1a ¢ thé.

2.2.2. Lua chon khéi thiét bi ngoai vi

a) Vi diéu khién Arduino NANO Atmega328P

- 14 chan digital I/0 (trong d6 c6 6 chan dugc st dung
dé tao ra xung PWM).

- 2 ngat ngoai: chan 5 (interrupt 0), chan 6 (interrupt 1).

- 8 chan vao analog (tir AQ dén A7). Bugc st dung dé do
dién ap tuong tu trong khodng tir OV dén 5V.

- 1 thach anh vdi tan sé dao déng 16MHz.
- 1 c8ng két ndi USB mini.
- Giao tiép 12C: s&r dung chan A4 (SDA) va A5 (SCL).

- C8ng serial giao ti€p v&i phan cing: chan 1 (TX-
truyén dt liéu), chan 2 (RX- nhan dir liéu).

- 1 chan reset: hoat ddng & muc thap (chan 28).

- Kich thudc nho, thuan tién trong viéc lap dat. Téc do
truyén cao, thuan tién cho viéc st dung.

Hinh 1. NANO Atmega 328P

b) Bdu bdo khéi SS-168

Thong s6 ki thuat:

- Khodng cach phat hién: 20m?.

- Kiéu bao chéy: Coi bao va dén nhay.

- Dong dién tiéu thu: 10pA & ché dé binh thudng; 20 -
50mA & ché d6 canh bao

- Nhiét dé hoat déng: 5°C ~ 50°C, d6 4m: 10% ~ 90%
- Cuong d6 am bao: 85dB
- Nguén cap: DC 9V (Pin 9V).

Hinh 2. Dau bao khdi S5-168

¢) Cam bién nhiét d6 DS18B20 ddy

Thong s6 ki thuéat

- Nguén: 3 - 5,5V Dai do nhiét do: -55 - 125°C

- Sai $6: +/- 0,5°C khi do & dai-10 - 85°C

- D6 phan giai: ngudi dung c6 thé chon tir 9 - 12 bits

- Chuén giao ti€p: 1-Wire (1 day).

- Thai gian chuyén déi nhiét dé t6i da: 750ms (khi chon
do phan gidi 12bit).

- Ong thép khong gi (chéng 4m, nudc) dudng kinh
6mm, dai 50mm.

- Budng kinh dau do: 6mm.

- Chiéu dai day: Tmm.

Hinh 3. CGdm bién nhiét do
d) Module sac pin TP4056 IC bao vé

Hinh 4. Mach sac pin TP4056
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Thong s6 ki thuat:

- Pién ap vao: 5VDC.

- C8ng Sac MicroUSB (C8ng sac dién thoai théng dung
hién nay).

- Dién dp sac: 4.2V

- Dong sac t6i da: 1A

- Bao vé xa dén dién ap: 2.5V (Tranh lam can Pin)

- Bdo vé xa qua dong: 3A
3. XAY DUNG MO HINH

3.1. Xay dung phan ciing

Dé& c6 thé xay dung dugc phan ciing, ching ta can hai
phan mach main chinh. Main ch (main_me) day la phan
chinh dé céc tin hiéu dugc rai trén bé mat dién tich ring
trao d6i qua, nhan tin hiéu tu cac sim khac qua arduino
nano atmega 328P. Main con (main_child) day la cdc mach
phan ciing dugc dat trong hop den va rai trén dién tich bé
mat riing, d€ cé thé nhan biét tin hiéu canh bao chay cho
main cha.

3.1.1. Mach chi

Mach chd dugc dat trong phong lam viéc, noi nguoi
gidm sat hoat dong. Vi vay, c6 thé thdy mach chd bao géom:

- Giao tiép Sim 800L (sim chu)

- Vi diéu khién arduino nano atmega 328P
- Nguén

- Canh bao

- LCD

- M&rongl/O

Hinh 5. Mach chd
Kich thuéc mach: 90x110 (mm)
3.1.2. Mach con

Mach con hay con la mach dugc dat trong hép den, do
c8u trac mach dugc dé trong hop va rai khap bé mat dién
tich riing. Vi vay thiét ké mach can phai phu hop véi hop
dugc dung Bén canh @6, con la phan st dung ngudn nang
lugng mat trdi. Vi vay, chung ta co6 thé thdy mach bao gém:
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- Vi diéu khién arduino nano atmega 328P
- Nguén sim 800L

- Nguén cam bién khoi

- Nguén nang lugng mat trgi

- Nguén cdm bién nhiét do

Hinh 6. Mach con
Kich thudc mach: 60x90 (mm)
3.2. M6 hinh hoan chinh
M6 hinh hoan thién sau khi thiét k&, ché tao nhu hinh 7.

Hinh 7. M hinh sau khi hoan thién
3.3. Két qua nghién ctu

Nghién ctu phan vung, cdnh bdo chay rung si dung
nang lugng mat troi da budc dau hoan thién va dap ung
dugc yéu cau dé ra. Sdn phdm ché tao dugc c6 mot s6 uu
nhugc diém nhu sau:

- Uu diém

+ Mo hinh va mach nho gon, phu hgp véi viéc hoc tap
va nghién cuu.

+ Chi phi dau tu cho mé hinh thap nhung dem lai hiéu
qua cao.

- Nhugc diém: Cac thiét bj trong mé hinh van con dang
lam th céng, néu la thd cong va sé lugng 16n thi sé cé
nhung tac dong ctia may cho mo hinh hoan thién hon.
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4, KETLUAN

Hién nay, dac biét trong céng nghiép 4.0 cac day truyén
san xuat doi hoi tinh chuyén mén héa rat cao nén viéc ting
dung tu ddng hoa vao trong san xuét sé rat phat trién theo
nhiéu huéng hién dai. Dua trén tinh hinh d6 nhém ching
em da dinh hudng phat trién cho mé hinh dé cé thé bam
sat dugc nhu cau cla thi trudng thong qua:

- C6 thé két hop vdi viéc st dung wifi dé dua 1én web,
sever riéng giup ngudi kiém soat linh hoat hon.

- Nghién ctiu thém vé van dé du doan chay rung, vi dé
tai chi dap uing dugc yéu cau phan viing va canh bao.

- M& rédng hop den : C6 thé st dung vao cac tda nha, phd
bién trong di s6ng xa hoi.
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