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TOM TAT

Cac van dé vé ho hdp dang ngay cang tré nén kha ph bién. Trén thuc t€, ai
cling c6 nguy co mdc phai cac bénh lay qua dutng ho hap, tir tré em, thanh nién
dén nhiing ngudi cao tudi. Nhiing can bénh nay gay anh huéng khdng nhé dén
cac hoat ddng héng ngay ciing nhu chat lugng cudc séng cda bénh nhan. Dién
hinh la bénh Covid dang dién ra trén toan thé gidi.

Tir khod: Ho hdp, dai dich Covid-19.

ABSTRACT

Breathing problems are becoming quite common. In fact, everyone is at risk
of respiratory diseases, from children and young people to the elderly. These
diseases have a significant impact on the daily activities as well as the quality of
life of the patient. Typically, covid is happening all over the world.
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KY HIEU

Ky hiéu Pon vi Y nghia

I W/m? Cudng d6 am thanh

L, dB Cudng do am thanh

p Pa Ap suat khong khi
1. GIGI THIEU

Dau nam 2020, dai dich Covid-19 lan nhanh trén toan
thé gidi. TS chuc Y té Thé gidgi (WHO) da dua ra cdnh bao vé
tinh trang thi€u hut va tang gia déi véi cac thiét bi bao vé,
ngan ngula sy lay lan dich Covid-19, déng thai yéu cau cac
nudGc tang 40% san lugng san xudt cac dung cu, thiét bi bao
hoy té.

M4dy thé dong vai trd quan trong trong viéc duy tri su
s6ng cho bénh nhan khi kha nang tu thé cda ho bi han ché
hodc kha nang tu thé tam thai bi mat di. Day la diéu kiém
tién quyét dé ctru séng va phuc héi stc khée cho ngudi
bénh.
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Nghién ctu, thi€t k€ mé hinh may trg thd cho bénh
nhan mac bénh vé hé hap déng gép mot phan nhé trong
céng cudc chéng dai dich Covid-19.

2. PHUONG PHAP VA NOI DUNG NGHIEN CUU
2.1. Tinh toan nhip thé cGa con nguci

Thaé la hoat ddng hé hap cé y nghia vo cung quan trong
gilp duy tri su séng clia co thé. Nhip th binh thudng & cac
I¢a tudi khac nhau la khac nhau. Duéi day 1a nhip thé binh
thuding chia theo do tudi.

- Tré so sinh: Nhip thé binh thudng dao déng tir 30 - 60
lan/phut

- Tré tU 6 thang tudi: Nhip thé binh thudng dao dong tu
30 - 50 lan/phut

- Tré 2 tudi: Nhip thé binh thudng dao déng tir 25 - 32
lan/phut

- Tré tUr 6 — 12 tudi: Nhip thé dao déng tu 20 - 30
lan/phut

- Tré vi thanh nién: Nhip thd binh thudng dao déng tu
16 - 19 lan/phat

- Ngudi I6n: Nhip thé dao dong tir 16 - 20 lan/phut.

Cac yéu té anh hudng téi nhip thé con ngudi gom:

- Van doéng, luyén tap thé thao, thiéu mau.

- Con dau, tac dung clia thudc giam dau, an than, gay
mé, thubc gian phé quan lam giam tan so tho.

2.2. Tinh toan lua chon thiét bi

2.2.1. Tinh todn nguén

§0 CONG SUAT MOSFET

Hinh 1. Ngudn t6 ong
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DPé dam bdo yéu cau cé thé hoat dong 24/24 cho thiét
bi thi s& dung nguén t8 ong chuyén d&i muc dién ap 220
VAC sang 12 VDC dé cap nguén cho hé théng.

2.2.2. Lua chon khéi thiét bi ngoai vi

a) Vi diéu khién Arduino NANO Atmega328P

- 14 chan digital 1/0 (trong d6 cé 6 chan dugc st dung
dé tao ra xung PWM).

- 2 ngét ngoai: chéan 5 (interrupt 0), chan 6 (interrupt 1)

- 8 chan vao analog (tir A0 dén A7). Bugc st dung dé do
dién ap tuong tu trong khodng tir OV dén 5V, 1 thach anh
V@i tan s6 dao dong 16 MHz, 1 c8ng két nGi USB mini.

- Giao tiép 12C: s&r dung chan A4 (SDA) va A5 (SCL)

- C8ng serial giao ti€p vai phan cing: chan 1 (TX-
truyén dit liéu), chan 2 (RX- nhan di liéu), 1 chan reset: hoat
dong & muc thap (chan 28) Kich thudc nho, thuan tién
trong viéc lap dat. T6c d6 truyén cao, thudn tién cho viéc s
dung.

Analog - AD
Analog — AL
NEEENERTT Analog - AZ
EEEERCTTIN Anslog - A3
Analog — A&
Analog - AS
Analog - AB
Analog ~ A7

Hinh 2. NANO Atmega 328P

b) Driver dong co budc

- Driver diéu khién dong co budc 2DM542 JMC |a driver
dong co budc 2 pha ki thuat s6 dua trén chip ARM. Do
phan dai vi budc va dong ra dugc 1ap trinh. N6 cé thuat
toan diéu khién tién tién, nén déng co chay mugt ma va
c6 momen xo0an toi uu.

Hinh 3. Driver Step Motor
Tinh ndng dic diém chinh
- Céch ly quang dau vao va tuong thich véi 5V hodc 24V

- 15 d6 phan giai lua chon trong s6 thap phan va nhi
phan, |1én dén 25,600 budc/vong
- Driver 2DM542 hoat ddng én dinh, tudi tho cao.

¢) Béng co budc

Thong s6 ki thuat

- bong co budc thuc chat la mot dong co dong bod
dung dé bién déi cac tin hiéu diéu khién dudi dang cac
xung dién rdi rac ké ti€p nhau thanh cac chuyén dong goc
quay hodc cac chuyén dong cla rd to va c6 kha nang c8
dinh ré to vao nhing vi tri can thiét.

Hinh 4. Ddng ca budc

d) Bo béng Ambu

Thong sé ki thuat:

- Van gidm éap

- Than béng

- Budng dan vao ndi khi quan bénh nhan
- Ong néi Oxy

- Tudi dung Oxy du

5 VNan giam ap

i Py
= A Tai dyng Oxy dlr&

Duwimg din vae ndi
khi guin bénh nhin

Ong nbi Oxy [—=3

Hinh 5. Bong y t&€ Ambu
e) Cam bién dp sudt

Hinh 6. Cdm bién ap sudt
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Cam bién ap suat déng vai trd quan trong trong viéc,
gidm séat ap sudt khi tha va cadnh béo khi dudng tha bi ro ri Soe
va khéng dat ap suat khi nhu da cai dat. Biz0ss

f) Coi bdo dm thanh lién tuc

IC m&

Coi bdo dm thanh lién tuc kich thudc nho gon, khi cap
dién sé kéu tit kha to véi cudng do 85dB, duoc sit dung dé
tao am thanh trong cac hé théng bao déng, bao khach,...

Hinh 8. Hinh anh PCB & ché d6 xem 3D

Mach dugc thiét ké nhd ngon, gitp két ndi phan xu li
‘ L . trung tam véi khéi cdng suat mot cach dé dang tién lgi
Hinh 7. Coi bao dm thanh lién tuc hon

2.2.3. Xdy dung luu dé thudt todn 3.2. Mé hinh hoan chinh

- i 75t na din vio [B8
r néi khi quan
! bénh nhin
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| Docnit nhan |(—| Khéi tao l
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h) >9 En=!mn Vart i e B T
Nhip thé 5 u>9> l Hinh 9. M6 hinh sau khi hoan thién
. r—Ll _ K Zsm :a . Uu dié’m
|E= ; ) suat . o
\—j ) - M6 hinh cua dé tai khéng qua Ién, du dé nghién cuiu
l vé co ché hoat dong cla thiét bi, mang tinh dinh huéng
cao cho cac san phdm sau nay, Mé hinh hoat déng 6n dinh,
Tinh bim xung " van hanh dung nguyén ly ban dau dé ra
thelganbep - C6 y nghia vé quan ly luu lugng khi khi giam sat dugc

bang hé théng Winform, LCD c6 thé quan sat dugc qua
trinh van hanh ctia hé théng quéa bop trong may dé diéu
chinh hé théng cho phu hagp.

Diéu khién kep

Han ché

- Dién &p cép tu Pin cling c6 thé bi dnh hudng dén hoat
dong ctia mach
- Viéc duy tni diéu khién clng c6 thé bi gian doan béi

3. XAY DUNG MO HINH cac yéu t6 lam nhiéu, dan dén hé théng hoat déng khong
3.1. Xay dung phan ciing én dinh.

Sau khi d vé dugc mach nguyén Ii nhu phan trén tién 4. KET LUAN VA HUGNG PHAT TRIEN
hanh sép xép linh kién va di day, cudi cuing ta dugc mach Nghién ctu, thiét ké mo hinh may trg thd cho bénh
PCB hoan chinh & trén phan mém Altium. nhan méc bénh vé hé hap da phan nao hoan thién, van
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hanh va dap ung dugc nhu cau trg thd cho bénh nhan. Dé
nghién ctiu nay phat trién hon trong thsi gian téi can tich
hgp thém bd gidm sat nang luong trén may dé kiém soat
tét hon; T6i uu héa trong lugng may, tinh giam céc chi tiét
thira, dé thuan Igi hon trong qua trinh st dung; Tich hap
|OT, diéu khién va gidm sat thém nhiéu chiic nang, cong
nghé cao, xay dung mé hinh nho gon, t6i uu va hiéu suat
cao hon; Co6 thé dua vao san xuat cong nghiép s6 lugng I6n
dé cai tién, gidm gia thanh san xuat.
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