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Ung dung cong cu unity dé xdy dung phan mém mé phéng
va xac dinh dién tich dam chay theo thoi gian
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Abstract: This article aims to propose the development of software to calculate the area of a fire
using the Unity tool. Building this software will provide a simulation and calculation tool for the
determination of area of a fire in a room without the need for complex experiments. Additionally, the
software enables the calculation of the fire area at various times to assess resource requirements for
firefighting and rescue operations, as well as to evaluate the fire's progression.
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1. Mé diu

O Viét Nam, trong cac phuong an chita chay va
clru nan ctru hd, cac bai tap vé chién thuat chita chay
can phai xac dinh dién tich d4m chay & cac thoi diém
tr d6 dé tinh toan xac dinh luc lugong, phuong tién
chita chdy va ctru nan ctu han.

2. N¢i dung nghién ctru
2.1. Thuee trang vé cdc phan mém mé phéng dim
chdy dang c6 trong nwéc va trén thé gidi.

Hién nay, mot sb ph?m mém c6 thé st dung dé
mod phong qué trinh phat trién cua dam chay trong
nhu: FDS(Fire Dynamics Simulator): FDS c6 thé
mo phong va tinh toan hau hét cac thong s6 cua dam
chay, tuy nhién phan mém viéc sir dung con gip
nhiéu khoé khan do dir liéu dau vao hoan toan nhép
liéu dudi dang cac tép van ban voi cAu trac 1énh phtc
tap. Viéc st dung doi hoi phai c6 chuyén moén va trinh
d6 cao vé& may tinh, 1ap trinh. Dé st dung FDS don
gian hon thi cAn mua ban quyén cic phan mém hd tro
nhu Pyrosim v&i chi phi tir 30 dén 80 triéu cho 1 may
tinh str dung. [3]

COMSOL MULTIPHYSICS: Chuong trinh
Comsol duya trén phan mém FEMLAB. FEMLAB la
mot phan mém moé phong cac hién tugng vat 1y da
dang, str dung FEM dé giai quyét cac mé hinh duoc
xay dung. Trong Comsol viéc mo phong cac hién
tuong trao ddi nhiét va cac hién tuong di chuyén cua
dong chat khi dugc tach riéng thanh 2 module riéng
biét, trong khi d6 qua trinh chay 1a qué trinh tong
hop cua 2 hién tugng trén nén st dung Comsol cho
viéc md phong dam chay va cac thong s cua dam
chay gip kho khan trong viéc két hop 2 module trén.

Ngoai ra Comsol dugc ban véi gid kha cao (tur 40
dén 100 triéu VND) va phai c6 méy tinh véi cau hinh
manh méi co thé su dung duoc.[4]

Hién nay tai nudc ta méi chi c6 cac phin mém
xay dung lai m6 hinh ctia ddm chay dudi dang 3D,
2D dé c6 thé quan sat theo doi duwdi dang cdc video,
chua c6 phan mém mé phong va tinh toan dién tich
dam chay,...

2.2. Lwa chon cong cu ldp trinh Truwong Dai hoc
PCcCC

Céc phan mém néu trén sir dung phuong phap
tinh khong gidng véi cac phuong phap dugc day va
hoc ¢ Truong Pai hoc PCCC. Do dd6, khi ap dung
cac phin mém nay vao cong tic giang day va cong
tac xay dung phuong 4n chita chay thi gap nhidu kho
khin vé két qua tinh toan, kinh phi, vé yéu cau phan
ctg hé thdng may tinh ciing nhu sy lién quan t6i cac
bai toan trong mon hoc. Do vay dé xay dung phan
mém mo phong tinh toan can sir dung cac cong cu c6
kha ning 1ap trinh md phong, don gian dé dung, dé
tiép can. Qua nghién ctru, nhom nghién ctru dé xuét
sir dung cong cu 1ap trinh Unity dé xdy dung phan
mém. [3]

Unity c6 mdi trudng phat trién phan mém d6 hoa
tich hop, cung cap mot hé thong toan dién cho cac
1ap trinh vién, tir soan thao ma ngudn, xay dung cong
cu tu dong hoa dén trinh stra 16i. Do duoc hudng dén
ddng thoi ca 1ap trinh vién khong chuyén va chuyén
nghiép, nén Unity kha dé sir dung. Hon nita, day la
mot trong nhiing cong cu phd bién nhat trén thé gioi,
nguoi ding c¢6 thé dé dang tim kiém kinh nghiém sir
dung cuia céc 1ap trinh vién di trudce.
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Hinh 2.1. Giao dié¢n Unity

* Chu thich:

Scene (1) Noi ma phin mém s& dugc xiy dung

Hierarchy (2) | Danh sach cac Game Object trong scene

Inspector (3) | Nhiing thiét 1ap, thanh phin, thudc tinh cia dbi
tuong (hodc Asset) dang duogc chon

Game (4) Cira s§ xem trude, né chi hoat dong trong ché do
“Play” (Preview - xem trudc)

Project (5) Danh sach cac Assets cua du an, dugc vi nhu thu
vién cua du an.

2.3. Xay dung phan mém
2.3.1. Thudt toan tinh toan dién tich dam chay

a. Tham s6 dau vao

- Kich thuéc cua cin phong: chiéu dai D, chiéu
rong R (m)

- Vi tri ngon lra.

- Van tdc chay lan ciia ngon lira theo chét chay:
v (m/phut)

b. Nguyén tdc tinh todn

- Ban d4u ngon lira lan ra cac hudng theo hinh
tron. Khi ngon lira cham 2 mép twdng ddi dién nhau
s& phat trién thanh hinh chit nhat.

- Trong 10 phat dau tién, ngon lira chay lan voi

. 1 .
van toc v, = Ev. Tu phut tha 10 tr¢ di, ngon 1tra chay

lan v6i van toc v.

c. Cac buoc tinh toan

Buée I: Xac dinh thoi gian tir hé thong t (s) va
quéng dudng ngon Itra phat trién r (m).

Trong 10 phut dau tién ngon ltra chay lan vé&i van

A ] 1 .y N X A A R
toc bang ) gia tri ban dau nén ta thyc hién kiém tra:
. . S
- Néu t < 600 s, van toc chay lan bang ) gia tri

ban dau v, = %v va quing dudng ngon lira phat trién

duogcla r = lv.z'
2

-Néu 1> 600 s, van toc chay lan bang gié trj ban
dau v va quang duong ngon lira phat trién dugc la

= %v.600 +v.(7 — 600)
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Buoc 2: Xac dinh khoang cach.

Xac dinh khoang cach tir vi tri ngon Itra to1 4 buc
tudng X, X,, X,, X, (nhu hinh v&) véi x, +x, =D va
X, +x, = R

Bzmc 3: Xac dinh dién tich ngon lira phat trién
theo hinh tron.

Tim khoang cach bé nhét, gia sir x,. Ngon lira
phat trién dén hinh tron ban kinh X,.

Dién tich ngon Iua duogc tlnh theo cong thuc
S, =mr’ véi0<r<x,

Bude 4: Xac dinh dién tich ngon lira phat trién
thanh hinh tron khong toan ven va hinh chit nhat.

Tim khoang cach bé thar 2. x, >x,

Truong hop 1: Néu khoang cach be thtr 2 1a x,
(hodc x,) thi ngon Itra phat trién dén hinh tron khong
toan ven ban kinh r cho dén khi r = x, .Trong thoi
dlemnayx <r<x,

- Thoi diém nay, ta c6 thé chia lam 3 giai doan
phat trién ctia ngon lira :

+ Giai doan 1 khix, <r<x,

Trong giai doan nay dién tich cua ngon ltra tinh
bang cong thic

arccos(x‘]
S =zr|l-— "2
‘ 180

+ Giai doan 2 khi x, <r<./x” +x,

Trong giai doan nay dién tich ngon lira tinh bang
cong thuc

arccos[ j + arccos( j
S =ar*|1- r ™ r + X1 =X+ x4 =]
+ Giai dogn 3 khi V3 % <7 <X.%,

Trong giai doan nay dién tich ngon lira tinh bang
cong thuc

+x,4R - x

arccos L+ arccos 2490
S =xr*|1- r
360
+ 1 2 2 1 2 2
+X, X, Exmlr - X, +§x3. =X,

- Néu ngon lira phat trién dén r = x, hodc r = x,
thi tlep theo ngon ltra s& phat trién theo hll’lh chir nhat
cho dén khi chiém toan bo dién tich can phong, khi
d6 dién tich ngon Itra sé€ tinh nhu sau:
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+Néu X, <X,

Trong truong hop nay, dién tich ngon Itra tinh
béng cong thirc

S, =0 +x,)(x, +7)

+Néu X, > X,

Trong truong hop nay, dién tich ngon ltra tinh
bang cong thic

S =(x, +x)(x, +7r)

Trwong hop 1: Néu X, <X, , X, khi do ngon
lira s& phat trién hinh tron khong toan ven ban kinh
r t6i khir=x, .

Trong giai doan nay dién tich ngon ltra tinh bang
cong thic

| Bat dau

" _m—’[l : zm:t:os[—]}r . ﬁ

A

/’\

. >
Dnlgi 4 trl 2 xl<x_,<xz ~ 0/<r
Eg=x
X3 wn ) \ 4t 3/ ) \\nu;m1<x4<xz/»:&
> ~
I /
o
P ™S

P B
- .
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arccos(—‘]
B
S =art|l-——— |+xJr' =x

180

Sau d6 ngon Iira s& phat trién thanh hinh chir nhat
vé hai phia.

Khong mét tong quat, ta gia sir X, <X,

Trong giai doan nay dién tich ngon lu:a tinh bang
cong thire S = +x,).2r

Khi ngon lira phat trién hét 1 bén tuong sé tiép tuc
phat trién thanh hinh chi nhat vé phia con lai cho dén
khi chiém toan bd dién tich cin phong

S, =(x, +x,)(x, +7r)

d. So @6 thuat toan

o Timvix; 1abénhit [~  x=Rx;

Léy thai gian ©

sx9<—<
/'
2
P i ——_—
\ i oW
S, = e 7 Sc<DR ( Kt m.—.f)
// 4

,T\/M\< r=sqrt (xll‘rx_:ﬁ\/ amm{ 3 ]
N /’/’ BT
. 3
. —~|S =(X,+X,)(X;+T1)
/<n 58, = (X, +X,).2r
N A
=4 B A
P sq/l't (x12+x32) <1\-‘\ 4 g \\ I
i o~ ——— S =+ x)(x, +1) ]
: N >
R > d
N
BT ;3—|sc = (X + X)X +1) |
arccos L + arccos 22 + 90
Sc—m"[l— L 0 ]+x x+—x, P —x2 +—x”r -x;

X,
arccos( )+ arCCOS( j
r
S, =mr’| 1

- T + X541 —x2 +x, PP - %2

Hinh 2.2. Luu do thudt todn tinh dién tich dam chay

2.2. Sir dung Unity dé ldp trinh mé phong va tinh
todn dién tich ciia dam chdy xdy ra trong phong
Qué trinh xay dung phan bang Unity trai qua cac
budce chinh sau:
Buée I: Sir dung cong cu 2D trong Unity dé xay
dung giao dién nhép kich thudc can phong. Sau d6
thiét 14p tén bién cho cac 6 nhap dir liéu: chiéu cao,

chiéu dai, chiéu rong, cac kich thudc cua cira. Thuc
hién viét ma ngudn dé ldy vé dit liéu cho cac bién va
kiém tra sy hop 1y cua dit liéu

Bude 2: St dung cong cu v& 3D dé dung cin
phong trong giao dién 3D, vdi kich thudc can phong
duoc lién két véi cac bién & bude 1.

Budce 3: Pua giao dién 3D cua can phong vao
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giao dién chinh, bd sung thém cac déi trong dd hoa:
giao dién 2D céc hinh chiéu cua can phong, cac nit
bam, nat chon chat chay, ntt chay mo phong, cac déi
tuong lién quan dén ngon lra, khoi, ...

Bude 4: Gén thong tin cho cac ddi twong trén
giao dién.

Bude 5: M6 phan viét code ciia Unity dé viét cac
thao tac xur Iy lién quan dén cac tdi twong va viét
thudt toan da xay dung trong muc 2.1

Budc 6: Bién dich toan bd ma nguén, cac ddi
twong d6 hoa thanh phian mém bang cong cu Build
trong Unity.

2.3. Cai dgt sit dung phan mém

Sau khi Unity bién dich, dong goéi toan by cac
thanh phan cta phdn mém thanh 1 ban hoan chinh
toan bo phén mém s& chira trong mot thu muc. bé
chay phan mém chi can sao chép thu myc chira cac
tép tin ctia phan mém vao may tinh chay hé diéu hanh
Windows va 4n chudt vao file FireSimulate.exe.

~

Name

FireSimulate_Data
MaonoBleedingEdge
@ FireSimulate.exe
UnityCrashHandler64.exe
[ UnityPlayerdll

Hinh 2.7. Hinh thw muc chira phan mém

Yéu cau tdi thiéu dé may tinh c6 thé chay dwoc ph
an mém nhu sau:

- Hé didu hanh: Windows 10,
Netframework ban 4.0

- CPU: 2Ghz 2 Core

- Ram 4G

- HDD: 120GB

- Man hinh d6 phan giai 1380x720
2.4. Sir dung phan mém

Xac dinh dién tich ddm chay c6 so dd nhu hinh vé
tai thoi diém 3 phut, 7 phut va 12 phut, 19 phut biét
rang van toc chay lan 1 0,25m/phiit.

Bai giai theo tinh toan:

Trong 3 phut dau, ngon lira chay lan véi véan toc
bang 0,125 m/phut. Khoang cach lan truyén la: R® =
3x0,125 =0,375m

bam chay c6 dang hinh tron, dién tich la:

S} =3,14x(0,375)* = 0,441 m>

Sau 7 phut, khoang cach lan truyén la:
=7x0,125=0,875m

bam chdy c6 dang hinh tron, dién tich la:

S!=3,14x(0,875)’ = 2,4 m’

cO cai san
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Sau 12 phut, khoang cach lan truyén la

R2=2x0,25+125=1,75m

Luc nay dam chdy da cham tuong Sm va cé dang
nhu sau:

Dién tich la:

arccos(m)
SE= 71,75} 1-————2 22 | 411,755 -1
180

=8,234m?

Sau 19 phut, khoang cach lan truyén la: R =
9x0,25 + 1,25 =3,5m

Do 3,5m> 3m nén lic nay dam chay da cham 2
bén tuong 10m nén s& phat trién dang hinh chit nhat.

DPam chay lan truyén c6 dang nhu sau:

Dién tich 1a: S)’=5x (3,5+1) =22,5 m’

2.5 Chay mé phong va tinh todn bang phin mém

Thuc hién thao tac trén phén mém vdi kich thude
can phong 5 x 10m, chat chay gd voi van toc chaylan
0,25m/phut twong duong 0,004416m/phut.

Qua qua trinh chay mo6 phéng va tinh toan bang
phén mém cho thdy sy tuong dong giﬁ’a két qua cua
phan mém va phu(mg phép tinh truyen thong Két
quéa ciia phan mém ngoai dién tich dam chay c6 thé
cho phép nhin truc quan hinh &nh mo6 phéng su phat
trién lién tuc cua dam chay theo thoi gian. Tur d6 hd
trg tot hon cho viéc giang day vé dam chay trong
phong.

3. Két luin

Noi dung bai béo da trinh bay cac két qua tom tat
viéc nghién ciru xay dung ph?m mém xéc dinh dién
tich dam chay tmg dung cong cu Unity. Phin mém
duoc xay dung cho phép mo phong va tinh toan dién
tich & cac thoi diém v6i dam chay bén trong phong
phu vu cho cong tac 1ap va thuc tp phuong an chira
chay va ctru nan ctru ho trong thyc té dong thoi 1a
cong cu hitu ich phy vu cho cong tic gidng day va
hoc tap ddi voi mén hoc Co s6 1y héa qua trinh phat
trién va dap tit dam chay; Nhitng vin dé co ban cta
chién thuét chira chay trong Truong Pai hoc PCCC.
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