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Tom tat

Mot dai dich truyén nhlém v6i tac nhan la virus SARS-CoV-2 dang di2n ra trén pham vi todn ciu da gy nén nhiing
thiét hai vo cling to 16n vé nguoi va kinh té. Vi mong mudn gop mot phan cong sic vao cong cude phong chéng dich
bénh, tac gia da thiét ké va ché tao mot thiét bi huéng dan rira tay ding cach theo khuyén céo ciia Bo Y té véi céc chirc
nang: huéng dan rira tay dung cach bang giong néi, dua ra canh béo nhac nhé khi nguoi sir dung 1am sai quy trinh. Tac
gia da lp dat 4 thiét bi hudéng dan ria tay ¢ co so 120 Hoang Minh Thao cta Truong Pai hoc Duy Tan dé huéng dan
sinh vién rira tay dung cach. Két qua thir nghiém cho thay thiét bi hoat dong hiéu qua, gitp nhiéu sinh vién nim duoc
quy trinh rira tay dung cach, qua d6 bao vé ban than va han ché nhitng lay lan dich bénh.

Tur khéa: Thiét bi rira tay; COVID-19; rira tay diing cach; phong chdng virus SARS-CoV-2.

Abstract

An infectious pandemic with the agent of the SARS-CoV-2 virus is happening on a global scale, causing immense
economic and human losses. With the desire to contribute a small effort to the prevention of epidemics, the authors have
designed and manufactured a device to properly guide hand washing as recommended by the Ministry of Health with
the following functions: instructions for proper hand washing, warning alert for wrong process. The authors have
installed four devices of hand-washing instructions at 120 - Hoang Minh Thao campus of Duy Tan University guide
students to wash their hands properly. Experimental results show that the devices effectively help many students
understand the appropriate handwashing process, thereby protecting themselves and preventing disease spread..

Keywords: Hand washing equipment; COVID-19; wash hands the right way; Virus SARS-CoV-2.

1. Giéi thiéu c6 1.097 ca nhiém va 35 ngudi tir vong (theo

Tinh dén ngay 4/10/2020, di c6 35.695.735  trang tin vé dich bénh dwong hé hip cép covid-
ca nhidm va 1.045.920 ca tir vong trén thé gi¢i 19 ctia Bo Y t€) [1]. Dich bénh khong nhimg
do nhiém virus SARS-CoV-2. Trong d6, Viét Nam  gay thiét hai vé nguoi ma con giy ra nhiéu tac
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dong tidu cuc 1én nén kinh té thé gioi. Viét
Nam ciing bi anh hudéng nghiém trong do su
bung phat cua dich bénh, nhét 13 vé kinh té. Cac
nganh cong nghiép tu nhan bj thiéu hut ngudn
nguyén liéu cung tng va ddi mit v6i nguy co
dung san Xuét [2]. Nhiing thiét hai do dich bénh
gdy ra 1a vo cung to 16n va s& con tiép tuc cho
dén khi ching ta tim dugc vaccine dé tiéu diét
loai virus nay. Theo T chirc Y té& Thé giéi
(WHO), chi mdt dong tac rua tay sach da lam
giam t6i 35% kha nang 1ay truyén vi khuan [3].
Boi vi d6i ban tay 1a bo phan linh hoat nhat trén
co thé con ngudi. No tiép xuc voi rat nhiéu tha
tir 46 an, dat cat, dong vat hay don gian 1a tay
nam cira, nat diéu khién thang mady... Trudc
tinh hinh dai dich COVID-19, Bo Y té khuyén
cdo thuong xuyén rira tay voi xa phong, dung
dich rua tay nhanh va nudc sach hodc dung
dich rira tay c6 con 1a bién phap phong ngira
don gian nhung hiéu qua gitip han ché kha ning
lay lan dich bénh [3].

Theo [4], nhom tac gia thugc Phong Thi
nghiém trong diém Cong nghé Mico-Nano
thudc Truong Pai hoc Cong nghé, Pai hoc
Quéc gia Ha Noi da ché tao ra mot thiét bi co
kha niang nhic nhé moi nguoi rira tay khi dén
gan thiét bi va thiét bi nay ciing ty dong phun
dung dich sat khuan khi dua tay vao budng sat
khuén. Theo [5], Bénh vién Dai hoc Y - Duoc
Thanh phd H6 Chi Minh d giéi thiéu mot thiét
bi “May sat khuan tay ty dong tai Bénh vién
Nhi Dong 17 dé ngudi dan ra vao bénh vién
thue hién viée sat khuan tay. Viéc lap dat thiét
bi nay da gitp cho bénh vién tiét kiém dugc
luong dung dich sat khuan nhiéu lan so véi xit
bang tay thong thuong.

Hay theo [6], Samuel Ejiko va cong su cua
minh di trinh bay mot thiét ké mdy ria tay
khong tiép xuc tay gia ré khoang “100$”. May
tuong tac voi nguoi dung thong qua vi¢e dap
ban chan dé lay nudc va dung dich rira tay, qua
d6 han ché viéc tiép xtic cua doi ban tay véi

nhimmg vat xung quanh. Co thé thiy ring, co
nhiéu san phdm nghién ctru quan tim dén viéc
sat khuan tay bang dung dich sat khuén, tuy
nhién viéc rira tay dang cach bing xa phong
ciing 14 mot phuong phép vo cing hiéu qua (néu
thuc hién ding theo quy trinh rira tay ma B Y
té [3]) lai chua c6 ai quan tAm va nghién ctru.

Hinh 1: Quy trinh rira tay 6 budc ctia Bo Y té
(ncov.moh.gov.vn)
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Hinh 2: Thiét bi huéng dan rira tay dung cach.

Bai bao trinh bay mot thiét ké may hudng
dan rira tay dung cach theo quy trinh khuyén
céo clia BO Y té. Bén canh d6 may c6 kha ning
dua ra nhitng nhic nhd, canh bao khi nguoi sir
dung thuc hién vi¢c rira tay sai quy trinh nay.
Thiét bi bao gdm mét voi nudce ty dong duogc
két ndi v6i mot hop dung dung dich rira tay co
gin cac thiét bi diéu khién.

Chtic ning cua thiét bj bao gom:

e Huéng dan ngudi ding rira tay ding
quy trinh ting budc theo huéng dan
ctaBO Y té.

e Luong dung dich xa phong lay ra 3ml -
Sml.

e Dua ra nhic nho khi nguoi dung chwa
1am w6t tay ma da 14y xa phong.

e Pua ra nhic nho khi nguoi ding lam
w6t tay ma khong lay xa phong.

e Nhic nhé khi nguoi dung thuc hién thao
tac nao d6 qua lau so voi binh thuong.
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2. Thiét ké hé thong
2.1. Thiét ké co khi

Thiét bi duoc chia 1am hai phan chinh: phan
hop dung dung dich rira tay va phan voi nudc
tu dong. Phan voi nude tac gia sit dung & day la
voi nude cam tng TP-20934 dé tan dung cam
bién c6 sin bén trong ciing nhu giit dugc tinh
thim my sang trong cho khu vuc gin thiét bi.
Thong s6 cta voi dugce chi ra nhu trong Bang 1.

Phéan hop dung dung dich rira tay duoc thiét
ké véi kich thude rong 170mm, dai 250mm va
cao 108mm, stir dung vat liéu inox 304 khong ri
dé tao tham my va do bén cho san pham. Bén
trong hdp bao gdm: Binh dung dung dich, co
ciu ga cam bién, co cAu ga dong co bom dinh
lugng, co cau ga mach, co ciu gé loa.
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Hinh 3: Kich thudc hop dung dung dich.

Binh dung dung dich ciling duogc ché tao
bang vat liéu inox 304 dé chong ri sét. Binh
duge thiét ké hinh try tron véi kich thudc
duong kinh 90mm dai 135mm. Dung tich xa
phong ma thiét bi c6 thé chira s& dugc tinh theo
cong thuc sau:

V =mrih 1)

Trong d6 = = 3.14159 13 hing sb, va r 1 ban
kinh cia binh (r= 45mm), h 1a chiéu cao
(7 = 135mm).

Thay céc tham s vao cong thirc trén ta duoc
luong dung dich ma thiét bi c6 thé chira 1a:

V=3.14=x45x135 = 858833 mm?’

Dé dé dang cho viéc thém xa phong khi hét,
nhom tac gia di thiét ké phan tiép nhién licu
ngay & trén thiét bi va diu ra cia xa phong s&
nam bén dudi nhu Hinh 4.
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Hinh 4: Chi tiét mat trén va mt dudi cua hop.

Bang 1: Thong s6 voi nude cam bién TP-20934.

Ngudn sir dung 6 VDC
Pham vi cam bién 10cm - 30cm
Ap suit cho phép 0.5 Bar - 8 Bar
Nhiét do cho phép Nho hon 45 d6 C
Chuan kétndi | G (1/2)” - Day ndi 21 mm
Van téc chay <0.15I/s

O day, thiét ké binh dung dung dich & phia
trén va dau ra nam ¢ dudi nén dé tranh tinh
trang dung dich nhé giot do 4p lyc cia dung
dich xa phong gdy ra, nhém tac gia chon sur
dung bom nhu dong Kamoer véi thiét ké dan
dong bang ba banh xe bén trong. Viéc sir dung
dong co nay con gitp viéc dinh lugng dung
dich xa phong ra chinh xac hon thong qua s6
vong quay cua dong co.
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Hinh 5: Bom nhu dong (Hshop.vn).
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Bang 2: Thong sé bom nhu dong Komoer.

Nguon st dung 12 VDC
Cong suat 5W
Luu lwgng bom | 5.2ml/phat ~ 90ml/phat
Chat liéu ong dan Silicon
Nhiét d6 hoat dong <40d6C
Trong luong 110g
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2.2. H¢ théng diéu khién va chwong trinh
Duya vao yéu cau chirc ning dua ra, nhom tac
gia da thiet ké h¢ thong diéu khién nhu Hinh 6.
Xu 1y trung tam 14 Atmega 328, mdt bg vi dieu
khién 8 bit dua trén kién trac RISC, bd nhd
chuong trinh 32KB ISP flash c6 thé ghi x6a
hang nghin lan, 1IKB EEPROM, mét by nhd
RAM v6 cung 16n trong thé gidi vi xur ly 8 bit
(2KB SRAM).
Thong s6 chinh Atmega328P-PU:

e Kién triic: AVR 8bit

e Xung nhip 16n nhat: 20Mhz

e B0 nh¢ chuong trinh (FLASH): 32KB

e B nho EEPROM: 1KB

e BO nhd RAM: 2KB

e Dién 4p hoat dong rong: 1.8V - 5.5V

e Sb timer: 3 timer gdm 2 timer 8-bit va

1 timer 16-bit
e SO kénh xung PWM: 6 kénh (1timer 2

kénh)
ey
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Hinh 6: H¢ thong diéu khién cua thiét bi.

NGUON 6VDC

)
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v

Hoat dong cia may dugc mo ta nhu so dd &
Hinh 7 va duoc dién ta nhu sau: Khi c6 nguoi
dua tay vao ving cam bién cua voi nude, nudc
s& tr dong chay ra dé lam u6t ban tay. Dong
thoi thiét bi s& phat giong noéi dé chao ciing nhu
huéng din budc tiép theo cho ngudi sir dung
“hdy liy xa phong”. Sau khi nhic “hdy ldy xa
phong” thiét bi s& tinh thoi gian, néu qua 5 gidy
ma khéng thiy nguoi st dung dua tay vao ving
cam bién xa phong ¢ dudi hop dung dich thi
thiét bi s& nhac thém hai 1an nita. Trong trudng
hop nguoi st dung dua tay vao phia dudi hop
dung dich dé lay xa phong ding theo hudng
dan, nho vao cam bién nhan dang dé phat hién
ban tay di dua vao vi tri liy xa phong, luc nay
dong co bom s& hoat dong dé bom khoang 5ml
dung dich nudc rtra tay. Sau khi bom dung
dich, thiét bi s& tiép tuc hudéng “cha déu hai

2 (13

long ban tay vao nhau”, “cha mu ban tay nay
1én mu ban tay kia”. Thoi gian dé thuc hién
thao tac nay khoang 15 gidy. Néu trong khoang
thot gian chua du 15 ma nguoi su dung da dua
tay xubéng voi nuéc dé rira sach xa phong thi
thiét bi s& canh bao “hdy cha that ky dé xa
phong lan déu”. Sau khi hét 15 giay, thiét bi
tiép tuc hudng dan ngudi st dung ria tay lai
v6i nude sach va lam kho tay. Két thuc quy
trinh 1a 161 cdm on.
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Hinh 7: Thuét toan chuong trinh

3. Két qua thir nghiém

Nhom téc gia da gan thiét bi ¢ vi tri ria tay
thudc tang 4 khu D - co so Hoa Khanh Nam dé
thir nghiém. Bang viéc dua tay vao cac vi tri
cam bién dé kiém tra kha ning nhan dang, ciing
nhu kiém tra luong xa phong dugc bom ra trong
100 lan thir, nhom tac gia di kiém chung duoc
rang kha ning nhan dién ciia cdc cam bién déu
t6t. Luong dung dich lay ra trung binh 13 5ml
dap tng dang yéu cau ban dau. Nhom tac gia
ciing tién hanh thir nghiém céc chirc ning chinh:
huéng dan ria tay dung theo quy trinh va canh
bao khi rtra tay sai quy trinh theo nhu Bang 3.

Bang 3: Két qua thir nghiém.

Tén thir nghiém §o Ke}
lan | qua

Nhan dang tay lay nuéc 100 | 100%
Nhan dang tay lay xa phong 100 | 100%
Lu:gng 5ml xa phong ra sai s6 cho 100 | 100%
phéep 0.5ml
Hudng dan rira tay dung quy trinh | 100 | 100%
CNan}l ba\o kh} chua lam w6t tay ma 50 | 100%
da lay xa phong
I(ianh\bao‘lam uot tay ma khong 50 | 100%
ay xa phong
Nhéc nho khi ldy xa phong rdi di. | 50 | 100%

Cac thir nghiém trén Bang 3 cho thay cac
thiét bi hoat dong tét va dat yéu cu ban dau.
Nhom tac gia di lip dat 4 thiét bi nay & co s&
120 Hoang Minh Thao: Khu A, khu B va khu C
cho sinh vién str dung.

Vi tri Iip dat thiét bi

Hinh 9: Thiét bi l4p dat thuc té tai khu A.

May van hoat dong 6n dinh vé&i cac chuc
ning duoc thiét 1ap dé hudng din va nhic nho
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sinh vién rira tay diing cach. S& mat khoang 30
gidy dé nguoi dung c6 thé rira tay sach theo
dung quy trinh ciia Bo Y té. C6 thé noi, thiét ké
ctia thiét bi 14 twong dbi phu hop, gon gang khi
gan vao cac vi tri rira tay cong cong.
4. Két luan va huéng phat trién

Bai bao nay di mo ta viéc thiét ké va ché tao
thiét bi c6 kha ning hudng din ria tay dung
cach theo quy trinh ciia Bo Y té. Thiét bi da
dugc 1dp dat ¢ co sé 120 Hoang Minh Thao va
cho thay hiéu qua khi huéng din dugc nhiéu
sinh vién nim dugc quy trinh rira tay ding cach
dé bao vé ban than va han ché lay lan dich bénh.

Thay d6i thiét ké dé gin thém phan lam kho
ban tay sau khi rua tay xong s€ 1a hudng phat
trién cia nhom tac gia cho thiét bi nay. S& rat
hiéu qua néu thiét bi nay dugc ap dung dé sir
dung trong cac truong mau gido va trudng tiéu
hoc. Khi dé cac em nho s€ dugc rén luyén dé
hinh thanh thoéi quen rua tay dung cach. Qua do
bao vé ban than khoi nhimng cin bénh truyén
nhiém co thé méc phai do ban tay khong sach.
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