\/-_’
R

BAI HOC
PHONG CHAY CNOA CHAY

—_—

ALK #

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

1

; gﬁnucnév.
A CHAY

> > ——

e-ISSN: 3093-3595

Ngay nhan bai: 16/4/2026; Ngay tham dinh: 13/5/2026; Ngay duyét dang: 03/6/2026.

KHAI THAC SU DUNG THIET BI PHUN NUOC
PHAN TAN CHUA CHAY CHO KHU VUC
KHONG GIAN KIN, KHO TIEP CAN

Thuong ta, ThS VU THI THU NGUYET
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Tom tdt: Thiét bi phun nwéc phan tan chiza chay cho khu vic khong gian kin, kho tiép cdn diroc

nghién ciru, thiét ké, ché tgo thanh cong theo nhiém vy khoa hoc va céng nghé cdp co s¢ ma sé
SCN.2023.706.04 tai Truwong Pai hoc Phong chay chita chdy. Pdy la thiét bi phun chuyén dung véi phan
dau phun 6 thé tw xoay khi dong nwée di qua, dé tao ra man swong nwéc 360° bao phu: toan bé khdng gian
khu viec xdy ra chay, gilp giam bic xa nhiéz trieée khi lue lirong chiza chay tiép cdn. Bai viét tdp trung vao
khai thac si dung thiét bj trong cdc giai doan khéc nhau cia qué trinh chiza chdy nham t6i wu héa khd ning
ddp tat dam chay.

Tir khoa: thiét bi phun nwéc phan tan, chiza chay, khong gian kho tiép can.

Abstract: A water-dispersing fire suppression device for confined and hard-to-access spaces has
been successfully researched, designed, and fabricated under the grassroots-level science and technology
project, ID: SCN.2023.T06.04, at the University of Fire Fighting and Prevention. This specialized device
features a nozzle assembly capable of autonomous rotation driven by hydraulic flow, generating a 360°
water mist curtain that covers the entire fire compartment. This mechanism effectively attenuates thermal
radiation prior to the intervention of fire brigades. This article focuses on the operational use of the device

at different stages of the firefighting process to optimize fire suppression effectiveness.
Keywords: water dispersion device, suppression, hard-to-access spaces.

1. Pat van dé

Cac dam chay trong khong gian kin, khéng
gian hep nhu ham, tang ngam, kho kin, container...
c6 dic diém nhiét do cao, tich tu lugng 16n khoi va
khi ddc, nguy co
backdraft/flashover cao, trong khi kha nang tiép can

xdy ra hién tuong
truc tiép cua lyc lugng chira chay bi han ché. bé
chita cac dam chay do, luc lugng chita chay trén thé
gidi hién nay thudng st dung cac phuong tién, thiét
bi nhu robot chita chdy, voi phun phan tan
(distributor nozzle), voi phun xuyén thiu (piercing
nozzle), thiét bi phun swong 4p luc cao (high-
pressure fog lance).

Tai Viét Nam hién nay, phuong tién lyc lugng
chita chay sir dung khi chita cdc dam chay xay ra
trong khong gian kin, kho tiép can 1a robot chira
chay. Robot chira chay c6 nhiéu vu diém nhu kha
nang chiu nhié¢t cao; c6 thé di chuyén sau va chinh
xéc vao khu vuc chay; 1am viéc t6t trong moi truong
khoi bui day dac, thiéu oxy, tam nhin gidi han....
Tuy nhién, robot chita chay lai bi han ché vé kha
ning co dong khi dia hinh khong bang phing, nhiéu
cAu kién sap d6 can 16i khién robot c6 thé bi ket, 14t
hodc khong vuot qua duge chudng ngai vat.... Ngoai
ra, robot chita chay c6 gia thanh rat cao cung chi phi
bao tri, sira chita, nang cp 16n nén kho trién khai dai
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tra, vi vay robot chira chay thuong chi dugc trang bi
cho luc lugng chira chdy tai mot sb don vi. Dé tang
cudng phuong tién, thiét bi chita chay cho luc luong
chita chay tai Viét nam thiét bi phun nudc phan tan
duoc nghién ctru, ché tao nham hd tro luc luong
chira chay khi xtr 1y cac dam chay xay ra trong khong
gian kin, kho tiép can.

Thiét bi gdm 3 thanh phan co ban: dau phun
phan tan; éng dan va tay khoa (Hinh 1), trong d6 bd

phan chinh 13 dau phun phan tan.
1

Hinh 1: Thiét bi phun nuée phén tan sir dung chita chéy trong
khu viee khdng gian kin, khé tiép can.
1 — Pau phun phan tan; 2 — Ong dan; 3 — Tay khda
- Pau phun (Hinh 2) dugc thiét ké v6i 9 voi
phun c¢6 duong kinh 16 phun mdi voi 6 mm bb tri 1éch
g6c, trong d6 3 voi phun dit trén chu vi ctia mit phang
quay va nghiéng mot goc 60° so véi tiép tuyén cua
mit phang quay tron, 3 voi phun tai vi tri giita nira
trén huéng 1én mot goc 45° so v6i phuong thang
dtng, 3 voi phun tai vi tri gitta nira dudi huéng xudng
mot goc 45° so véi phuong thang dimg. Khi duoc cap
nude, dong tia tir cac vOi phun tao ap luc khién dau
phun xoay tron véi toe do cao, nude phan tan trén mot
pham vi rong tao thanh man swong nudc dang hinh
cau bao phu khéng gian kin gilp 1am mat, giam bt
xa nhiét trude khi luc lugng chita chay tiép can truc
tiép vao dam chay.

Hinh 2: Ddu phun phan tan.

- Ong dén duoc thiét ké dé két ndi giira voi cap
nuée chita chay v6i dau phun, giup dua dau phun vao
sdu trong khu vuc xay ra chay. Ong dan c6 thé théo lip
nhanh chéng véi lién két ren ¢ dau ndi v6i dau phun
va lién két ngam & dau ndi voi voi chita chay.

- Tay khoa diéu khién thiét bi phun cho phép
ngudi st dung mé hodc ngit dong, diéu chinh ting
hoac giam luu luong tur tir, tranh hién tugng nudc va
(dac biét khi khoa van)

2. Khai thac sir dung thiét bi phun phén tin
chira chay khu vue khong gian kin, khé tiép cin

2.1. Trwong hop sw dung

Thiét bi duoc sir dung véi cac dam chay ding
chét chira chay 1a nudc (cac chat khi tiép xtic v6i nude
khong giy ra chay nd, ngon lira lan truyén rong). Viéc
str dung thiét bi chi yéu phu thudc vao khong gian
chay, phat huy hiéu qua tét & giai doan chay ban dau
va giai doan dam chay da phat trién.

- Giai doan chay ban dau: O giai doan nay, thiét
bi phun nudc phéan tan phat huy hiéu qua chira chay
t6t nhat. Muc tiéu st dung thiét bi trong giai doan nay
la ngdn dam chdy lan rong. Trong khong gian kin, san
pham chay mang nhiét 6 cao tich tu trén mat phang
can bang ap suat. Khi thiét bi 1am viéc, nudc duoc
phan tan vao khong gian khu vuc xdy ra chay, hoi
nuéc hip thu nhiét nhanh lam gian doan qua trinh birc
xa nhiét, diéu nay giip ngan chdn hién tuong
Flashover c6 thé xay ra voi dam chdy trong khong
gian kin. Pong thoi, khi can pha d& cau kién bao
quanh dé dua thiét bi vao, viéc tiép can khu vuc xay
ra chay & giai doan chay ban dau ciing dé dang, thuan
tién hon. Dién tich can pha d& chi can vira di dé dua
thiét bi vao trong nham han ché oxy tran vao khong
gian ddm chay. Luu lugng nudc st dung trong giai
doan nay khong can qua 16n, c6 thé str dung voi D50
dé cap cho thiét bi va phun theo dot dé tranh gay hu
hai tai san bén trong. Do & giai doan ban dau, dam
chay chua phat trién manh, khi st dung thiét bi phun
phan tan nén giit kin khong gian dé hoi nudc 1lam ngat
trong khdng gian chay sé dat hiéu qua cao.

- Giai doan dam chay phat trién: O giai doan
nay can dung thiét bi véi luu luong tdi da dé hap thu
lugng nhiét 16n tich tu trong khong gian kin. Khi su
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dung thiét bj phan tan nudc vao dam chay, nude gip
nhiét do cao s& chuyén thanh hoi va gidn nd gap hang
nghin 1an thé tich ban dau. Luong hoi nuée khong 16
nay s& chiém chd cua oxy giup dép tit dam chay
nhanh hon. Tuy nhién, do khong gian kin, sy gian n¢
hoi nudc lai tao ra ap suat day khoi va ltra qua cac khe
hé néu c6. Ngoai ra, ngay tai vi tri pha d& dé dua thiét
bi vao, Ira va san phém chay co thé bi phun nguoc lai
nhu mot ludng lira va nhiét. Vi vay, ngudi pha d phai
duoc mic day du do bao ho PPE, deo mit na SCBA
va tranh dung truc dién. Tuyét d6i khong cti sat mit
vao vi tri vira pha do. Luu y, voi ddm chay da phat
trién manh, chi str dung thiét bi phun phéan tan khi lyc
luong chita chay khong thé vao truc tiép bang duong
ctra chinh; can ngin khong cho burc xa nhiét cao 1am
chéy lan sang khu vuc xung quanh va tuyét doi khong
str dung khi ¢6 ngudi méc ket bén trong, vi lugng hoi
nudce sinh ra ¢ giai doan nay s€ gay bong ngay lap tic
cho nan nhan.

Nhu viy, ¢ giai doan ddm chay ban dau, thiét bi
phun nuéc phén tan c6 thé sir dung nhu miii tin cong
chinh, giup dap tit hoan toan ddam chay néu thiét bi
dugc dua vao dang vi tri xuét phat chay. O giai doan
dam chdy da phat trién, thiét bi phun phan tan chi sir
dung & mili hd trg m& dudng, gitip giam nhiét o bén
trong xudng muc ma con ngudi co thé chiu dung
duoc, dé luc lugng chira chay truc tiép 6 thé sir dung
thiét bi cam tay vao chira chay.

2.2. Cdc buoc sw dung

- Panh gia dic diém kién trac khu vyc khong
gian kho tiép can nhu vat liéu bao quanh (lién quan
dén cong tac pha d&), dam bao an toan cho nguoi thuc
hién ph4 d&, dua thiét bi vao trong; diéu kién thong
gi6 (dé tranh diém pha d& bat loi khién dam chay co
thé chay manh hon do dugc cung cip thém oxy tir bén
ngoai); hudng gio. .. tir d6 lua chon vi tri phu hop dé
c6 thé dua thiét bi vao trong. Vi tri phu hop 1a cic vi
tri ma thiét bi co thé tiép can gan nhat v6i khu vuc
xay ra chay (vi tri ngon ltra); c6 diém tua dé dat dng
dan va thiét bi; vi tri thuan loi dé trién khai dugc
duong voi cip nudc téi thiét bi. Uu tién cc vi tri trén
cao va c6 thé phun thing ding tir trén xudng; hodc vi
tri da c6 khe ho (c6 khoi thoat ra). Ngoai ra vi tri nay

phai c6 khong gian, diém tua dé dat thiét bi hodc vi
tri dam bao an toan cho chién sy truc tiép chita chay
bang thiét bj phun phan tan c6 thé dimg duoc dé trién
khai thiét bi.

- Tai vi tri da chon, tién hanh pha d& két cdu
bao che véi kich thuéce du dé dua thiét bi vao trong.
C6 thé tan dung céc vi tri c6 16 mé trude dé dua thiét
bi vao (nhu: qua cta 1y sang, 18 gio, vi tri dit quat
thong gio...).

Hinh 3: Pua thiét bi vao qua vi tri ddt quat thong gio.

- Pua 6ng dan da gén voi phun phén tan vao trong
khu vuc chay

- Neo 6ng chéc chén, 6n dinh néu khong thé dam
bao ¢o vi tri cho ngudi gitt dng. Trudng hop luc luong
chita chay phai giit ng c6 dinh bang tay, can cht ¥ an
toan do 6ng rung lic manh khi lam viéc.

- Két ndi dng dan thiét bi véi voi chita chay.

- Mé& khoa, van hanh bom dé cép nudce toi thiét
bi phun.

Hinh 4: Thiét bi phun nuée phén tan hoat dong trong khu vuee
khéng gian kin, khé tiép cdn
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2.3. Lwu y khi sir dung

- Nudc phun ra tir thiét bj phun phan tan van c6
thé dan dién. Do d6 ngudi st dung truc tiép can sir dung
dd bao hd dam bao an toan.

- Phai ndm rd cac dic tinh k¥ thuét cua thiét bi dé
st dung ding muc dich, yéu cau va diéu kién thuc té
chién dau.

- Phai dam bao 6ng dan va thiét bi duoc neo/giir
chic chan true khi phun.

- Sau khi st dung phai vé sinh thiét bi sach sg,
dam bao khong c6 vat la (da dam, vira xay dung...) roi
vao thiét bi, dic biét 1a khe giita vong bi va than voi
phun. Kiém tra tinh trang cta thiét bj dé dam bao thiét
bi van 1am viéc binh thudng, sau d6 dit thiét bi tai khu
vuc quy dinh.

2.4. Bio qudn, bdo dwéng thiét bi

- Bit chit cac bo phan, dau nbi giita thiét bi phun
va 6ng ndi.

- Vé sinh, 1am sach bé mit cac chi tiét (15 phun,
tay khoa...). St dung khan mém hodc chdi co nhe
nhang dé loai bo bui ban trén bé mat. Tranh sir dung cac
dung cu kim loai ¢ thé 1am xudc hodc hong thiét bi.
Sau khi sir dung, thiét bi can duoc lau kho dé tranh bi gi
sét vé sau.

- Khong tu y thao roi vong bi do vong bi la bo
phan rit quan trong ca thiét bi phun phéan tan. Viéc théo
101 vong bi phai dugc thyc hién boi ngudi co hiéu biét
vé thiét bi vi thio vong bi khong ding k¥ thuat c6 thé
gy hong hodc 1am mat d6 chinh xac ctia vong bi, khién
thiét bi mat can bang khi quay.

- St dung m& boi tron vong bi voi luong vira du.
MG boi tron gitp giam ma st va tang do tron muot cho
vong bi khi dau phun quay. Viéc boi qua nhiéu md boi
tron s& gay tich tu bui ban, néu str dung qua it lai khéng
da hi¢u qua boi tron.

- Bao quan thiét bi noi kho rao, tranh 4m mdc,
tranh anh nang truc tiép chiéu qua 1au vao thiét bi. Nhiét
d6 cao tir 4nh nang khién diu m& bdi tron vong bi bi
kho di, lam giam hiéu qua bao v¢ vong bi.

- Quan sat va léng nghe khi thiét bi hoat dong;
chu ¥ cac dau hiéu bat thudng nhu xut hién tiéng kéu
la, rung lic manh hon thong thudng. Pay 1a ddu hiéu

can kiém tra lai d6 can béng cua thiét bi, d6 sach cua
vong bi....

- Khi thiét bi c6 ddu hiéu bi mon (vong bi...) can
thay méi dé thiét bi hoat dong 6n dinh va tiét kiém chi
phi vé 1au dai.

- Thiét bi c6 thé duoc trang bi theo xe chira chay.
Trén xe c6 khoang phuong ti¢n thong nhau (nhu xe
Renault — EMPL...) thiét bj phun nu6c phan tan c6 thé
dat trong khoang phuong tién, noi dat lang phun bot boi
s6 no thap (khoang nay thudong co chiéu dai trung binh
15-1.8m).

3. Két luin

Thiét bi phun nudc phan tan c6 kha ning tng
dung cao trong cong tac chita chay tai cac khu vuc
khong gian kin, kho tiép can, gitip chita chay ma khong
can tiép can tryc tiép khu vuc nguy hiém chay. Tuy
nhién, hiéu qua cta thiét bi phu thudc vao viéc nhan
dinh dung giai doan chay va su phdi hop giita viéc danh
gid, lya chon vi tri dua thiét bi vao khu vyc xay ra chay,
phun nudc va thong gio. Viéc 1am chu thiét bj nay gitp
giam thiéu rui ro sap d6 cong trinh va ting ty 1é thanh
cong khi chira cac dam chay phurc tap nhu trong khong
gian kin, kho tiép can.m
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