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TOM TAT

Hién nay, vi khudn va virus van dang la méi de doa 16m doi voi sive khée ciia con nguwoi trén
toan thé giéi. Cdc bénh ldy nhiém do vi khudn va virus da va dang gdy ra nhiéu thiét hai vé mdt sirc
khée va kinh té, dic biét la dai dich Covid-19 dang dién ra trén toan cau. Trén thé gioi, Covid-19
da gdy ra hang triéu ca nhiém va hang tram ngan ca tir vong. Cdc bénh ldy nhiém khdc nhw sot xudt
huyét, viém ndo Nhdt Ban, viém gan B va C va lao van dang gdy ra nhiing tac déng dang ké doi véi
sike khde ciia nguoi dan. Vi vdy, viéc phong chong ldy nhiém bang cdc bién phdp khir trimg va khir
khudn dang tré thanh mét gidi phdp quan trong trong viéc doi phd véi cac bénh lay nhiém nay, giip

giam thiéu toi da nguy co ldy nhiém va dam bdo an toan cho sirc khoe cong dong.
Tir khéa: Khir khudn; Covid-19; Vi khudn; Sitc khoe.
ABSTRACT

Currently, bacteria and viruses remain a major threat to human health worldwide. Infectious
diseases caused by bacteria and viruses have inflicted significant health and economic damages,
especially the ongoing global pandemic of Covid-19. Covid-19 has resulted in millions of infections
and hundreds of thousands of deaths worldwide. Other infectious diseases such as dengue fever,
Japanese encephalitis, hepatitis B and C, and tuberculosis continue to have significant impacts on
people's health. Therefore, infection prevention through disinfection and sanitation measures has
become a crucial solution in combating these infectious diseases, aiming to minimize the risk of

transmission and ensure the safety of public health.
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1. GIOI THIEU

Hién nay, vi khuan va virus dang 1a mdi
de doa 16n ddi vai strc khoe clia con nguoi trén
toan thé giéi. Cac bénh lay nhiém do vi khudn
va virus di va dang gy ra nhiéu thiét hai vé mat
strc khoe, kinh té dic biét 1a dai dich Covid-19
dang dién ra trén toan ciu.

Trén thé gii, Covid-19 di gy ra hang
triéu ca nhiém va hang trim ngan ca tir vong.
Tai Viét Nam, mic du da c6 nhiing nd luc dang
ké trong viéc kiém soat va phong chéng, tuy
nhién van con ton tai nguy co cao vé su lay
lan ctia Covid-19. Ngoai ra, cic bénh 1y nhiém
khéac nhu sét xuat huyét, viém nao Nhat Ban,
viém gan B va C va lao van dang gay ra nhiing
tac dong dang ké d6i véi stc khoe cua nguoi
dan.

Vi vay, viéc sir dung céc thiét bi va cong
nghé khir khuan c6 thé giup giam thiéu t6i da
nguy co ldy nhiém va ddm bdo an toan cho sirc
khoe cong dong.

Trén thé gi6i hién dang c6 bén phuong
phap khir khuan duoc st dung phd bién. Do 1a
khir khuan bang khi ozone, khir khuan bang tia
UV, khir khuan bang nhiét va khir khuan bang
dung dich sat khuan. C6 rat nhiéu thiét bi va
hé théng duoc ché tao nhim tiéu diét vi khuin
hiéu qua nhu: hé thong tich hop khir tring tay
va dé gidy, dép, budng khir khuan quéan 4o toan
than cho cong nhan,... Cac hé théng, thiét bi
trén str dung mot hodc két hop hai, ba phuong
phap trong bon phuong phép khtr khuan pho
bién ké trén.

Pé t6i uu hoa kha ning khir khuan va
giam thiéu sy lay lan ctia vi khuan va virus,
chung t6i da tich hop ca bon phuong phap khir
khuén vao thiét bi ctia minh. Diéu nay tao ra

mot sy sang tao va ddi méi vuot troi, mang dén
hiéu qua trong viéc tiéu diét nhiéu loai vi khuan
ton tai ¢ trong khong khi va bé mat dd vat thuoc
pham vi khir khuan.

Véi mdi loai vi khuan c6 tinh chat va
doc lyc riéng biét, viéc s dung ca bon phuong
phap khir khuan dam bao hiéu qua khir khuan
t6i vu nhat. Kha niang két hop ca bén phuong
phap giup dbi phoé hiéu qua vé6i sy bién doi va
da dang ctia vi khuan. Sau khi khao sat, nghién
ctru va tinh toan, nhém nghién ctru da dua ra
mot giai phap khir khuan hiéu qua, hd tro trong
viéc giam thiéu téi vu kha ning lay lan cua vi
khuén, bao vé strc khoe cong déng.

2. PHUONG PHAP NGHIEN CUU
2.1. Khir khuin bang khi ozone

Phuong phéap khtr khudn bang ozone 1a
phuong phap st dung khi ozone dé tiéu diét vi
khuan, virus va cac tac nhan gy bénh khéc.

[1] Té bao vi khuan chira trén 95% cac
nguyén t6 C, H, O, N tao thanh cac dai phan tu
hitu co (protein) ¢ ciu trac khong gian phirc
tap. Thanh phan va cong thirc hoa hoc cta vi
khuan gan ’dl'mg nhu sau: C.H O,N. Ozone
tuong tac rat manh véi cac phan tir hitu co,
trude hét pha huy vo té bao, xdm nhap vao té
bao va nhan té bao. Cac phan mg 6-xy hoa
xay ra, két qua 1a cac lién két giita C va H, O,
N bi pha huy tirc 1a pha hay cau trac protein,
bién protein thanh cac hop chit don gian hon
va cudi cung 1a cac hop chat vo co (cac chat
khoang). Qua trinh 6-xy héa chat hitu co, bién
chung thanh chét vo co goi 1a qua trinh khoang
hoa. Phuong trinh khoang héa vi khuan co thé
viét nhu sau:

CHON, +0, —CO,+HO+NO+H,S+N,...
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Ngudng ozone cho phép & mot sé mdi
truong trong khong khi [2]:

Tay ué khong khi 0.02 — 0.04ppm
Khtr mui khong khi 0.03 — 0.06ppm
Khtr trung khong khi 0.05 - 0.08ppm
Dung cu phau thuat 0.05 - 0.06ppm
Kho bao quan 0.03 — 0.05ppm

Theo khuyén cdo ctia Vién Qudc gia vé
Stic khoe va An toan Nghé nghiép My, nong do
ozone trong khong khi khong duogc vugt qua
0,10 ppm tai bét cir thoi diém nao.

2.2. Khir khuin bing tia cwe tim (UV)

[3] Khtr tring bang tia cuc tim (UV) 1a
str dung cac bude song thich hop ctia no dé pha
huy c4u tric phan tir cia DNA hoic RNA trong
cac té bao ciia vi sinh vat, gdy tc ché cac té bao
tai sinh. Tia cuc tim hap thu vao trong cac DNA
va gy ra cac bién doi hoa hoc, 1am mat chirc
nang tu stra chira cta té bao, dan dén cai chét
ctia vi khuan.

Cong nghé khtr tring bang tia cuc tim
dua trén cong nghé y hoc va quang dong hoc
hién dai. N6 sit dung anh sang cuc tim dai
UV-C c¢6 hi€u qua cao, cuong do cao dé chiéu
xa cac thuc phém, chét long nham tiéu diét truc
tiép céc virus, vi khun va cac mam bénh. Pic
biét tia UV-C budc séong 100nm dén 280nm
c6 tac dung diét khuan, tiét tring virus va nam
mdc rat manh.

Trong phuong phap nay, tia UV dugc
su dung voi mot muc do nang luong va tan so
cu thé dé pha huy vi khuan, virus.

2.3. Khir khuin bang dung dich

Dung dich rira tay 1 mot chit 1ong chtra
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céc hoat chét co kha nang diét khuén va loai bo
vi khuan trén tay nguoi. Nguyén 1y diét khuan
ctia dung dich rira tay 13 hoat dong co ché héa
hoc, thuong str dung cac hoat chat nhu con,
triethylamine oxide, cloramin B, chlorhexidine
gluconate hodc cac chit khac. Cac hoat chit
nay c6 tac dung khur tring bang cach tan cong
vao cac thanh phan cta vi khuan: mang té bao,
protein va axit nucleic, gy ra sy phd v va giét
chét vi khuan. Ngoai ra, dung dich rira tay con
c6 kha nang loai bo bui béan, ddu m& va mo hoi,
giip lam sach tay va ngan ngura sy lay lan cua
cac bénh truyén nhiém.

Dung dich c6 kha nang tiéu diét hodc
giam s luong vi khuan va virus. Muc d6 tiéu
diét phu thudc vao loai dung dich, ndng do, thoi
gian tiép xtic, diéu kién méi truong.

2.4. Khir khuan bang nhiét

[4] Phuong phap khir khudn bang nhiét
hoat dong bang cach sir dung nhiét do dé giét
chét cac loai vi sinh vét co trong mot vat licu
hodc mdi truong nao do.

Phuong phép khir khudn bang nhiét
thuong dugc st dung dé tiéu diét cac vi sinh
vat c6 trong cac loai vat liéu nhu: thuc phém,
dung cuy té ... Néng dd cua vi sinh vat can tiéu
diét c6 thé khac nhau, vi vay nhiét d6 can duoc
diéu chinh dé dam bao chung bi tiéu diét hoan
toan.

3. MOT SO TiNH TOAN, THIET KE CAC
BQ PHAN

3.1. Tinh toan cdng suit may tao Ozone

Méy tao ozone cung cip khi O, cho 02
vi tri 1an luot: budng trén va 01 budng dudi.



NGHIEN CU'U - TRAO PO

Theo khuyén céo ctia Vién Qudc gia vé
Strc khoe va An toan Nghé nghiép My, ndng do
ozone trong khong khi khong dugc vugt qua
0,1 ppm tai bét ctr thoi diém nao.

Ta c6 bang sau:

Vi tri Thé tich (m?) | ol gian
mo van
Budng trén 0,036 30s

Ta c6 cong thire chuyén doi [5]:

7,284 ppm = 12,8 g/m?
= 0,1 ppm = 0,176 g/m’

+ Khéi luong 0O, can c6 & budng trén dé
dat ndng d6 0,1 ppm la

m = 0,176.0,036 = 0,0063 (g)

= Cong sudt tinh toan ciia may Ozone:

m  0,0063
Pp=—=——"

- =0.00021 (g/s) = 0.756 (g/h)

+ O budng dudi, khir khuan bang cach
phun truc tiép 1én tay trong thoi gian ngan
5-10s s€ khong anh huong dén da.

Ta chon cong suét cho may tao O, la 1(g/h).
3.2. Thiét ké két ciu hé thong

+ Budng trén: Khir khuan bang 0,, tia
UV;

+ Buodng dudi: Khir khuin bang o,,
dung dich, nhiét;

+ H¢ khung d&: Hop inox 30x30x4 mm.

Hinh 1. Thiét ké hé thong tich hop khir khudn noi
cong cong

3.3. Thiét ké co cAu mé nip budng trén

bé glam thiéu tdi da kha ning lay lan
ctia vi khuan, chung t6i han ché viéc tiép xtic
qua da, phd bién nhat 14 tay nguoi.

O day, nhom nghlen ctru sir dung co cdu
dap chan dé mé nap budng thay vi dung tay, co
cau gom cac thanh thép 30x3 mm (rdng x day)
lién két gitra cac khép quay nhu hinh duéi:

Hinh 2. Thiét ké 3D hé thong chan dap
nap buong trén

Hinh 3. Hinh anh 3D hé thong cap khi O

3
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H¢ thong dng cung cap khi tr may tao O,
cho budng tren sir dung 6ng nhwa @6 ciing véi
cac loai cut nbi nhanh, dam bao phan tan 0, di
khiap thé tich cta budng.

3.4. Biéu d6 va quy trinh hoat dong ciia hé
thong
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Hinh 4. Biéu dé hoat dong cua hé théng

Dy trinh sir dyung
H¢E théng tich hep khir khudn d6 ci nhin
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Hinh 5. Quy trinh sir dung hé thong
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4. MO PHONG, KIEM TRA PO BEN HE
KHUNG PO CUA HE THONG

H¢ khung str dung cac thanh hdp inox
304 kich thude 30x30x4 mm.

Str dung phan mém Solidwork 2019 [6]
dé tinh khéi luong cua cac bo phan, sau do dat
tai trong 1én h¢ khung d& so bo nhu sau:

B¢ phén T4ai trong
Buéng trén va buéng dudi vat liéu
inox 304 >3ke
T dién, may Ozone, quat hut, 6k
may say, dén UV £
Hé théng day dién, 6ng nudc, cac Sk
thiét bi dién, cam bién &
Tong tai trong so bd 66kg

Pé chic chin dam bao dd bén cho
khung dd, ta lay tai trong ma hé khung d& phai
chiu la: 80 (kg), trong duong 800 (N).

a) Kiém tra chuyén vi cia hé khung d&

Hinh 6. Két qua mé phong chuyén vi ciia hé
khung do

+ Cho két qua chuyén vi max theo
phuong thang ding cia h¢ khung do la:

0,975mm.
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b) Kiém tra @ng sut ciia hé khung d&

Hinh 7. Két qua mé phong iimg sudt hé khung dé

Ung suat 1on Ilhé'lt h¢ khung d co the 206 Mpa
chiu duoc

Ung suat lén nhle he'khung do dang 63 Mpa
phai chiu

¢) Kiém tra hé s6 an toan hé khung d&

Hinh 8. Két qua mé phong tinh todn hé sé an toan
hé khung do

+ Hé sb an toan tinh toan FOS = 3,3 >
3 thoa man, hop ly, tiét kiém duoc chi phi vat
liu.
5.KET QUA

5.1. H¢ thong

- Dai nghién ciru, thiét ké va ché tao
mot hé thong tich hop khir khuan do dung

ca nhan tai noi cong cong nhu nha ga, san
bay, bénh vi¢n,... v6i kich thude téng thé 1a
900x400x900 mm. H¢ théng su dung co cAu hé
thanh dé mé nap budng trén nham tdi wu, han
ché viéc tiép xuc bang tay khi st dung, phong
tranh kha nang lay lan ctia mam bénh.

- Mb phong bén hé théng khung d&
bang phan mém Solidwork 2019 va dat dwoc
két qua t6i wu khi sir dung hop inox 30x30x4
mm.

- Pia xay dung biéu d6 hoat dong, so
d6 hoat dong, chu trinh sir dung ctia hé thong
nham don gian héa trong viéc str dung hé thong
d6i v6i ngudi dung.

Trong thoi gian t61, nhdm nghién ctru sé
tap trung vao cai tién hé thong theo hudng tng
dung cong ngh¢ thong tin, dung tri tu¢ nhan tao
Al vao viéc tu dong hoa qua trinh khir khuén,
gitip qué trinh khir khuan tré nén ty dong va
khong can thao tac thi cong, nham han ché tdi
vu kha ning lay lan virus, vi khuan qua con
duong tiép xuc.

Hinh 9. Hinh anh thiét ké 3D hé thong
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Hinh 10. Hé thong tich hop khir khudn do ding cd
nhan noi cong cong dang dwoc thi nghiém tai Pai
hoc Bach Khoa Ha Néi

6. KET LUAN

C6 thé noi rang véi thoi dai hién nay,
stc khoe con nguoi dugc dat Ién hang dau. Mot
trong sb cac tac nhan gdy bénh cho con ngudi
dang bao dong d6 1a virus, vi khuan.

Hé théng tich hop khtr khuan d6 dung
c4 nhan 1a mot giai phap hiéu qua dé phong
ngtra vi khuan, virus va cac tic nhan gdy bénh
khac trong khong khi va trén bé mit d6 dung
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v6i kha nang khir khuan bang bon phuong phap
phd bién hién nay.

Véi su két hop cua ca bdn phuong phap
nay, hé thong tich hop khir khuan do dung ca
nhan tai nha ga, san bay, bénh vién,... dem lai
hiéu qua tdi da trong viéc phong tranh céc vi
khuan va virus, gitip giam thiéu nguy co lay
nhiém va bao vé strc khoe cho cong déng.*ﬁ*
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