#®
@

DAI HOC
PHONG CHAY CHOA CHAY

—_—

»

ok o P
SN

ALK

NN

TAP CHi PHONG CHAY VA CHUA CHAY PIEN TU’
JOURNAL OF FIRE ONLINE

A

P DNGCHAY, .
T tIyRCHAY

e-ISSN: 3093-3595

Ngay nhan bai: 05/3/2026; Ngay tham dinh: 16/4/2026; Ngay duyét dang: 17/4/2026.

NGHIEN CUU XAY DUNG BO KY HIEU GIAO TIEP
BANG TAY VE TINH TRANG SU DUNG MAT NA
PHONG POC CACHLY

Trung t&4, ThS PO HOA
Khoa Chira chdy va cizu ngn, cizu hg, Truong Pai hoc PCCC
Thwong ta, TS PAO ANH TUAN

Phé truong Khoa Chéza chay va ciu ngn, cizu hg, Trueong Pai hoc PCCC
*T4c gia lién hé: Pao Anh Tuan (Email: daotuanpccc@gmail.com)

Tém tit: Bai bdo da xdy dung hé thong ky hiéu giao tiép bang tay vé tinh trang sir dung mdt na phong

doc cach ly trén co so ké thira kinh nghiém quo”'c 1é tir cdc linh vue ¢6 dac thi twong déng nhw lan bién va cac

nguyén tac khi xdy dwng ky hiéu ngén ngit ciia ngwoi khiém thinh. Bai viét la két qua nghién civu ciia dé tai

cdp co s6, md s6 SNV.2024.T06.80.

Tir khoa: ky hiéu tay, mat na phong doc cach ly, méi truong khoi, khi déc, hoat dong chita chay, ciru

nan, ciru ho.

Abstract: The article presents the development of hand signal system for communicating the usage

status of self-contained breathing apparatus, drawing on international experience from fields with similar
operational characteristics, such as scuba diving, as well as principles used in the development of sign
languages for the deaf. This paper presents results from an institutional level research project, code:

SNV.2024.706.80.

Keywords: hand signals, self-contained breathing apparatus (SCBA), smoke and toxic gas environment,

firefighting and rescue operations.

1. Pit van dé

Trong hoat dong chira chdy, ctru nan, ctru hg bén
trong cong trinh, méi truong nhiu khoi, khi doc, nhiét do
cao tao ra thach thire 16n ddi véi an toan ciia can b, chién
s§ va hiéu qua trién khai doi hinh. Trong bdi canh do, viéc
trao d6i thong tin hai chiéu giita cac chién sy, giita cac
chién s§ véi t trudng va td trudng véi chi huy 1a didu kién
can dé thong nhat hanh dong, rat ngan thoi gian phan g,
Tuy nhién, khi chién sy st dung mat na phong doc cach
ly, giao tiép bang 10i bi suy giam boi mat trim, tiéng tho,
tiéng On hién trudng va cac han ché thiét bi lién lac; dong
thoi khoi, anh sang yéu 1am giam thi giac khién viée truyén
dat nhanh va chinh xac tré nén kho khan.

Trén thé gidi va tai Viét Nam, nhiéu luc lugng
va t chirc da chuan hoa cac hé thng tin hiéu, ky hiéu
truc quan nhim bao dam truyén dat ménh 1énh trong
diéu kién 10i n6i khong hiéu qua; cic hé thong nay
cung cép gia tri tham khao quan trong cho viéc thiét ké
bd ky hiéu phu hop véi diéu kién hoat dong cua luc
luong chira chdy va ctru nan, ciru hg Viét Nam. O trong
nudc, du di c6 mot s6 cong trinh dé cap ky hiéu tay
trong chira chay, ctru nan, ctru hd, nhung nhin chung
chua c6 nghién ctru chuyén sau, c6 hé théng vé bo ky
hiéu giao tiép trong moi trudng nhidu khoi, khi doc.

Do d6, viéc thiét ké bo ky hiéu giao tiép khi sir
dung mat na phong doc cach ly trong moi truong khoi,
khi doc dong vai tro quan trong va cip bach.
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2. Tinh hinh sir dung ky hiéu giao tiép bang
tay khi str dung mat na phong dgc loai cach ly

Phan tich sd liéu théng ké cia Cuc Canh sat
Phong chay, chira chay va ctru nan, ctru ho, trong 05
nam (tor 2021 — 2025) [1], loai hinh xay ra chay xay
ra ¢ nhiéu loai hinh co s&, phuong tién giao thong
khac nhau. Trong d6, s vu chay xay ra ddi voi loai
hinh nha & don 1¢, nha & két hop kinh doanh, nha
chung cu, kho, co s san xuét, kinh doanh chiém ty
trong 16n trong téng sd vu chdy qua cac nim, dao
dong tir khoang 80% dén gan 88%. Trén co s& phan
tich loai hinh xdy ra chay, c6 thé nhan théy luc luong
chita chdy va ctru nan, ctru hd chu yéu phai hoat dong
d6i v6i cac dam chdy xay ra bén trong nha, cong trinh.
Pam chay trong ludn tiém an nhiéu mdi nguy hiém
cho céan bo, chién s¥ chira chay, ctru nan, ctru h. Céc
mbi nguy hiém nay co thé do nhiét d6 cao, ciu kién
xdy dung bén trong cong trinh sup do gy ra va dic
biét 1a luodn tich tu va lan truyén nhanh khoi, khi doc
lam suy gidm manh kha nidng quan sat, dinh huéng.
Thyec tién hoat dong trong moi trudng nhiéu khoi, khi
doc cho théy giao tiép cua lyc lugng chiu tic dong
dong thoi tir: yéu t6 dam chay (khoi day, anh sang
yéu, nén nhiéu), viéc hoat dong cua céc phuong tién,
thiét bi va tiéng on, va yéu tb trang bi bao hd ca nhan.
Trong do, mdt na phong ddc cach ly vua la thiét bi
bao vé séng con, nhung ciing 1 rao can giao tiép: mit
tram 1am han ché truong nhin, can tré lién lac bang
giong ndi; tiéng thé trong mat trim va tiéng on hién
truong lam gidam kha nang nghe, trong khi khoi che
khudt chi tiét nho khién ky hiéu dé bi hiéu sai.

Khi thyc hién nhiém vy, ngoai 101 noi, viéc
truyén dat thong tin con thuc hién qua cac tin hiéu
truc quan, tin hiéu 4m thanh quy uéc va giao tiép bang
tiép xtic/xuc giac trong trudng hop tim nhin qua kém.

Tin hiéu am thanh (coi1, kéng, loa, tin hi¢u tur
phuong tién) thuong hitu ich dé phat 1énh mang tinh
déng loat nhu tap Kkét, dung, rut lui hoac canh bao
nguy co chung. Tuy nhién, tin hiéu 4m thanh dé b 1an
trong nén 6n hodc kho xac dinh hudng phat trong
khong gian phtrc tap nhiéu phong, nhiéu tang, vi vy
chi nén chuin héa mét sd tin hiéu it nhung rd nghia,
tranh lam dung gay nhiéu.

Tin hiéu tryc quan co thé 1a st dung dén pin,
den ca nhan theo quy udc, hodc céc tin hi¢u tay, canh
tay. Hiéu qua cua tin hiéu truyc quan phu thude vao
diéu kién tam nhin: khoi day 1am giam d6 twong phan
va che khuét chuyén dong; mat na va tu thé bo thép
lam thu hep truong nhin, khién tin hiéu dé bj bo sot.
Vi thé, khi ap dung tin hi¢u tryc quan can uvu tién cac
dong tac c6 bién dg 16n, thyc hién trong vung nguc,
vai, giit ¢ thoi gian va lap lai hop 1y dé ting kha ning
nhén biét. Thuc té trong chira chdy, clru nan, ctru hd
tai ddm chay, can bo, chién sy thuong st dung cac
bang dén chiéu sang ca nhan, hoic ky hiéu bang tay
co ban da duge dao tao, hudn luyén nhu: ky hi¢u "chi

sZnon

y", "dung hoat dong", "to1 day"....

Thuc té trong chita chdy, ctru nan, ctru ho tai
dam chay, can bg, chién sy thuong sir dung cic bang
dén chiéu sang ca nhan, hodc mot sb ky hiéu bang tay
co ban d3 duge dao tao, huin luyén nhu ky hi¢u "cha
¥", "ding ra nuéc", "t6i day".... Ngoai ra, khi tam
nhin suy giam nghiém trong, cac chién syz st dung
day dan hudng dé trao do6i thdng tin hodc co thé sir
dung giao tiép xtic gidc nhu mot kénh dy phong nhu
cham, v4 nhe theo quy udc, dan tay. Hinh thurc nay c6
gia tri trong cac tinh hudng "khong thé nhin thay"
nhung can truyén dat thong tin tdi thiéu dé giir lién
két doi hinh va bao d¢am an toan. Tuy nhién, luong
thong tin theo cac hinh thirc dugc str dung trong thuc
té chua nhiéu, nhiéu thong tin v& tinh hinh, dic diém
dam chay chwa c6 quy dinh dé thyc hién.

3. X4y dung bd ky hiéu vé tinh trang mit na
phong doc cach ly

Mit na phong doc cach ly 1a thiét bi bao vé thiét
yéu nhit cho tinh mang va strc khoe ctia can bo, chién
sy khi tryc tiép di mat véi moi truong khoi, khi doc.
Viéc trao doi thong tin vé lugng khi con lai, ap suét
binh khi hay cac truc trac cua thiét bi dong vai tro then
chét trong viéc quyét dinh tiép tuc thuc hién nhiém vu
hay rat lui an toan. Nhom ky hiéu nay dugc xay dung
dua trén sy ké thira kinh nghi¢m quéc té tr cac linh
vue ¢o dic thu twong doéng nhu lin bién, gitp céc
thanh vién trong to giam sat chit ch& tinh trang an
toan cua nhau, dam bao tinh mang cho luc luong thuc
hién nhiém vu. B6 ky hiéu dugc thiét ké theo hudng
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dong tac ty nhién, bién do du 16n, dé nhan biét khi - Cach thuc hién: Pua ban tay phai 1én vi tri
tam nhin han ché; han ché dong tac ngon tay do nguoi  dudi cam; 10ng ban tay up xudng dudi. Di chuyén ban
st dung thuong mang gang day, deo mat na va binh tay phai sang phai khoang 20 cm. Lap lai dong tac nay
thd. Khi van hanh, ap dung co ché xac nhdn hai chiéu 3 1an (xem hinh 2).

(ra ky hiéu — phan hdi méi hanh dong) va chuén hoa
vi trf thue hién trong ving nhin tét (ngang nguc dén
ngang vai), bao dam truyén dat rd rang trong diéu kién
khoi day, anh sang yéu.

Bo ky hiéu nay st dung trong diéu kién 4nh
sang con cho phép viéc quan sat ¢6 thé thuc hién va
nhin thdy duoc

B0 ky hi¢u vé tinh trang su dung mat na phong
doc cach ly duge xdy dung bao gdm:

*Con bao nhiéu khi trong binh chira ciia by mat
na phong ddc cach ly

- Trudng hop ap dung: Khi mudn biét luong khi

con lai trong binh chira ciia mat na phong doc cach ly.

- Cach thyc hién: Pua hai tay 1én ngang nguc; Hinh 2: Het khi.
ban tay trai mo, long ban tay ngura 1€n trén; bay tay *Con it khi trong binh chira cua b mat na
phai ném, dudi thing ngén trd va ngén giita sao cho Phong doc cach ly
hai ngon nay khép sat nhau. Pua 2 ngoén nay cham - Trudng hop ap dung: Khi lugng khi trong binh
vao gitra long ban tay trai (xem hinh 1). chira cua by mét na phong doc cach ly con it.

- Céch thyc hién: Dua ban tay phai lén ngang

, # ) . .
7 2 4’ nguc; cang tay song song véi mat dat; ban tay nam,
Gip vio trong. Di chuyén ban tay phai vé phia cam 10
cm, roi lai dua vé vi trf cii; lap lai dong tac nay 3 lan

(xem hinh 3).

A

Hinh 1: Con bao nhiéu khi?

Viéc hdi lugng khi con lai trong binh chtra cua
ddng doi c6 thé thuc hién bang 2 ky hiéu sau: ky hiéu
1 "anh/chi/céai nay"; ky hi¢u 2 "con bao nhiéu khi".

*Hét khi trong binh chira ctia bd mit na phong
doc cach ly

- Truong hop ap dung: Khi khong con khi
trong binh chira ciia b mat na phong ddc cach ly. Hinh 3: Con it khi.
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*Cép khi cho t6i *Kiém tra ap ké ctia bd mit na phong doc cach ly
- Trudng hop 4p dung: Khi mubn cap khi phuc - Trudng hop ap dung: Khi mudn dong doi kiém
vu cho viéc ho hép. tra ap ké cia bd mat na phong doc cach ly.
- Cach thyc hién: Pua ban tay phai 1én cham vao van - Cach thyc hién: Dua tay trai Ién cAm ap ké cua

nhu cau tho, sau d6 dua ban tay doi ra phia truée 10 bd mit na phong doc cach ly trong long ban tay. Ngon
cm. Lip lai dong tac ndy 3 1an (xem hinh 4). tro tay phai chi vao mat ap ké (xem hinh 6).

"

Hinh 6: Kiém tra ap ké.
*Ap suét khi trong binh (hién thi trén mat ap ké
cua thiét bi)
Thong tin vé s6 do ap suét khi trong binh chira

Hinh 4: Cdp khi cho téi.
*Thay binh khi
- Truong hop ap dung: Khi muén thay binh
khi cua bd mat na phong doc cach ly.
- Céach thyc hién: Budc 1, thuc hién ky hi¢u
"thay". Budc 2, tay phéi chi vao binh khi (xem hinh 5).
Ky hiéu nay c6 thé ap dung cho viéc thay cac
bd phén khac cua bd mat na phong doc céach ly.

ctia b mat na phong doc cach ly duoc thé hién thong
qua céac ky hiéu vé con s6 (xem hinh 7).

o]
200 bar

»

Hinh 5: Thay binh khi. 190 bar 180 bar
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110 bar
80 bar 70 bar 60 bar

50 bar
Hinh 7: Ap sudt khi trong binh.
*Mat trum bi ro khi

- Truong hop ap dung: Khi mat trum ctia bd mat

na phong doc cach ly c6 van dé va bi ro khi.
- Céch thyuc hién: Budce 1, thyc hién ky hiéu "co
van dé". Budc 2, dua ban tay phai 1én ngang mép duéi

kinh ctia mit trim; ban tay phai nim, ngén tré dudi
théng cham vao mép dudi kinh ciia mat trum; dua
ngoén tro di chuyén 1én mép trén kinh cua mat traim
(xem hinh 8).

Hinh 8: Mat trum bi ro khi.
*Kinh mat tram bi mo

- Truong hop ap dung: Khi mét trum cta bd
mat na phong doc céch ly bi mo.

- Céch thyuc hién: Budc 1, thyce hién ky hiéu
"co van d&". Bude 2, dua ban tay phai 1én ngang
kinh ctia mit triim; ban tay phai ndm, ngén tré dudi
thang cham vao mép trén kinh mit trim; dua ngon
tr6 di chuyén qua lai theo mép trén kinh cta mt
trum; 1dp lai dong tac nay 3 lan (xem hinh 9).

A

b

Hinh 9: Kinh mat trum bi mo.
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*Mot s6 cha ¥ khi sir dung bd ky hiéu:

- Tét ca cac ky hiéu uu tién sir dung tay phai.

- M6t ky hiéu 1a mot y nghia, mot hanh dong chudn.

- Chién sy dua ra ky hiéu phai ¢ vi tri c¢6 cac
diéu kién quan sét tot. Chi sir dung trong trudng hop
du 4nh sang. Trong khoi day, can tién gan hon, chdm
hon va lap lai, cho xac nhan.

- Trudce khi dua ra ky hiéu, can chéc chan da thu
hut dwoc su cha y ctia chién sy can truyén dat thong tin;

- Dua ra tin hiéu cho dén khi chién sy tiép nhan
dua ra ky hi¢u tiép nhén;

- Chién sy nhan dugc tin hiéu, néu d3 1o phai
dua ra ky hiéu tiép nhan dé dép lai.

4. Két luén

Bai bao da dé xut va phat trién mot hudng tiép
can hé théng dé xdy dung bo ky hiéu giao tiép bang
tay cho lyc luong chita chdy va ctru nan, ctru h khi
su dung mat na phong doc cach ly trong moéi truong
nhiéu khoi, khi doc. Viéc xdy dung hé théng ky hiéu
nay cung cap nén tang dé chuan hoa giao tiép phi
ngon ngir trong hoat dong c6 nguy co cao, gop phan
nang cao phdi hop ddi hinh, giam do tré truyén dat
ménh 1énh va tang cuong an toan khi lam viéc trong
modi truong khoi, khi doc.m
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