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Chwong 1. CAN CU THIET KE
Bang 1:
TT Tiéu chuin thiét ké

QCVNO06:2022/BXD sta
doi 1-2023

Quy chuan k¥ thuat qudc gia vé an toan chay cho nha

va cong trinh.

11602-1)

2  TCVN 6379 - 2024 Thiét bi chita chay- Tru nudc chita chay

3 TCVN 2622:1995 Phong chdng chay cho nha va cong trinh - Yéu cau
thiét ké.

4 TCVN 7568-14: 2025 Hé thong bao chay — phan 14: Thiét ké, 1ap dat cac hé
théng bao chay cho nha va cong trinh

5 TCVN4513—1988 CAp nudc bén trong - Tiéu chuén thiét ké.

6 TCVN7336: 2021 Phong chay chita chdy - Hé théng chita chiy bing
nude, bot - Yéu cau thiét ké va 1ap dit.

7  TCVN 3890:2023 Phuong tién phong chay va chita chdy cho nha va cong
trinh, trang bi, b tri.

8 QCVNI10:2025/BCA Quy chuin k¥ thut qudc gia vé trang bi, b tri phuong
tién phong chay, chira chay, ctru nan, ciru hd cho nha
va cong trinh.

10 TCVN 13456:2022 Phong chdy chita chdy - Phuong tién chiéu sang su cb
va chi dan thoat nan — Yéu cau thiét ké, lép dat

11 | TCVN 7435-1:2004 (ISO Binh chira chay xach tay va xe ddy chita chiy — Phan 1

11602-1) lwa chon b tri.
12 TCVN 7435-2:2004 (ISO Binh chita chay xach tay va xe ddy chita chay — Phan 2

Kiém tra va bdo dudng.
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13 TCVN 7161-9:2024 Hé théng chita chay khi — tinh chat vat 1y va thiét ké
hé thdng — Phan 9: Khi chira chay HFC-227EA

14 QCVN 01:2021/BXD Quy chuin k¥ thuat qudc gia vé quy hoach xay dung.

15  TCVN 5687:2024 Thong gi6, diéu hoa khong khi - Tiéu chuan thiét ké.

16 Tiéu chuan tham khao Céc tiéu chuan NFPA, VdS cua My va Chau Au d6i

v6i hé théng bao chay, chira chay.

Tiéu chudn NFPA 2001, EN chirng nhéan chat luong
UL, ULC, FM.

Tiéu chuan NFPA 520 phién ban 2010 cua hiép hoi
PCCC Hoa ky
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Chwong2. QUY MO VA PHUONG AN THIET KE

2.1. Quy mo6 dy an:

Cong trinh gdm 02 nha:

- Xdy méi nha hoc Iy thuyét két hop nha hoc thé chat:

X4y méi nha hoc 1y thuyét két hop nha hoc thé chat c6 quy mo 5 tang dién tich xay dung
1.400m2, tong dién tich san khoang 3.500 m2, chiéu cao Pccc khoang 16,7m trong d6 khéi
hoc 1y thuyét gdm 20 phong hoc 1y thuyét 3 phong hoc ghép, phong thu vién hoc sinh, thu
vién gido vién, phong thu thu, phong y té va 3 phong nghi giao vién.

Khdi hoc thé chat gém san tap da nang, san khéu di dong, khu vuc thay dd vé sinh va 1
khéan dai nhoé nam trén khu vuc thay dd. Dién tich 730m?2.

- Xay moi nha thyc hanh:

Xay méi r}hé Thuc hanh ¢6 quy mé 5 tﬁn‘g dién t’ich xay dung 630m2 téng dién tich san
2.376m2, chiéu cao Pccc khoang 17,85m. Tang 1 bo tri 2 phong hoc thuc hanh b moén co
khi, hé thong kho phuc vu phong gido vién va khu v¢ sinh cho hoc sinh. Phong thyc hanh
thiét ké c6 do cao thong 2 téng két hop V(’)’i’téng két hop véi tang 2 ddm bao cho viéc hoc ,
tap, giang day, quan sat. Cac tang 3, 4, 5 bo tri cac phong thuc hanh Dién tr, May mac, Nau
an co cac phong kho, phong nghi gido vién va khu v€ sinh tirng tang.

* Mot s6 yéu ciu dam bio an toan pece

Tai trong nén duong, bai d6 cho xe chita chay t6i thiéu chju dugc tai trong 40 tan,
duong cho xe chita chay rong ti thiéu 3.5m, chiéu cao cong khong thap hon 4.5m. Cong
trinh dam bao cho xe chita chay tiép can tdi thiéu 02 mit ciia cong trinh.

Gié6i han chiu ltra cac ciu kién.

Tudng ngin chay gidi han chiu lira toi thiéu 150 phut.

Cira di ctra s6, cong ¢ tudng ngan chay chiu Itra tbi thiéu 60 phit.

Viéch ngin chay chiu lira tbi thiéu 45 phut.

San chdng chdy cuia nha c6 bac chiu lira I, chiu ltra i thiéu 90 phut

Céc truc k¥ thuat sau khi 1ap hoan thién hé thong cac 16 ho phai duoc bit kin bang vat
liéu ngan chay c6 hon chiu ltra toi thiéu 90 phit.

B§ mén phong chdy, chita chdy gom cdc hé thong sau:

- Hé thong bao chdy ty dong.

- Hé thong chita chay Sprinkler két hop hong chita chay vach tudng.

- Hé thdng dén exit va dén chiéu sang su cb.

- Binh chira chay xach tay, ndi quy, ti€u I¢nh.



- Hé théng chita chay khi.
2.2. Phuong 4n thiét ké:
2.2.1. Hé théng bao chay tw dong:

Hé théng bao chay duoc thiét ké cho du 4n 1a hé thdng bao chay dia chi. Pay 1a hé
thdng bao chay thong minh c6 kha ning bao chinh xéac vi tri dang c6 su ¢d chay hoic sy ¢b
16i trong hé théng.

Thiét ké tu trung tdm bao chay cho dy an nhur sau:

+1 ta trung tAm bao chay 02 loop dit trong phong bao vé dé bao chay cho toan bo du
an.

Céc thiét bi chinh trong hé thdng bao chay gém: Dau bao chay, nat 4n bao chdy bang
tay, cdi, dén bao chay, hé thong day din lién két tin hiéu.

S6 lugng dau bao dya vao tiéu chuan 7568-14: 2025 va phai dam bao khong vuot quéa
thong sd trong catalog ciia hing san xuét.

S6 luong dau bao phai dam bao kiém soat hét dién tich can bao vé va phai dam bao
khoang cach giita cac dau béo va khoang cach giita dau bao dén tudng dam bao theo tiéu
chuan. Cau truc ctia hé théng béo chay tu dong trong cong trinh nhu sau:

2.2.1.1. Tu trung tam bao chay:

Tu trung tdm bao chay 1a noi cung cap ning lwong cho dau bao va céc thiét bi trong hé
théng hoat dong, ti c6 chirc nang chinh:

Nhan tin hiéu tir ddu bao chdy tu dong va phét tin hiéu bao dong chay chi thi noi xay
ra chay.

Co6 thé truyén tin hiéu phat hién chdy qua thiét bi truyén tin hiéu dén noi nhn tin bo
chay hoic/va dén cac thiét bi phong chay, chira chay tu dong.

Kiém tra sy 1am viéc binh thuong cua hé théng, chi thi sy ¢d cta hé théng nhu dut
day, chap mach....

Co thé tu dong diéu khién su hoat dong cua cac thiét bi ngoai vi khéc.

Ngoai cac chirc nang chinh trén tu con c6 kha nang hién thi cac thong tin nhu nhiét
do, néng do khoi, ty dong thay ddi ngudng tac dong cua dau béo.. ..

Tu phai c6 kha niang phat 4m thanh bao chay khac bao 1i.

Khoang cach giira cac trung tdm bao chay va trdn nha lam bang vat liéu chay khong

duoc nhd hon 1,0m.



Ta trung tAm bao chay duoc lap dit trén tudng v6i do cao phu hop dé cho ngudi van
hanh dé& dang thao tac nhung phai dam bao cach san hoan thién tir 0,8 dén 1,8m.
Tu dugc dat & noi co6 nguoi truc 24/24h.
2.2.1.2. Cac dau bao chay khéi.
Cac dau bao chay khéi quang duoc trang bi cho cac khu vuc hanh lang, phong ngi,
phong phu trg, phong k¥ thuat ,...
Dién tich bao vé ddi véi dau bao chay khoi, khoang cach tdi da giita cac dau bao chay

khoi voi nhau va giita dau bao chdy khéi véi tudng nha phai duoc thiét ké theo hinh sau:

5,1 10,2 10,2 51

2.2.1.3. Céc dau bao chay nhiét:

Tat ca cac dau bao nhiét thuong dugc ndi voi ti trung tAm bao chdy thong qua hé
thong day dan tin hiéu. Cac diu bao nhiét gia ting dung dé nhan biét sy gia ting nhiét do
mot cach nhanh chong trong khu vuce duogc lép dat. Cac dau bao nhiét ¢d dinh duoc thiét ké
dé nhan biét khi nhiét d6 qua ngudng cho phép.

Dién tich bao vé d6i voi dau bao chay nhiét, khoang cach tdi da giita cac ddu bao chay

nhiét voi nhau va giita dau bao chay nhiét v6i tuong nha phai dugc thiét ké theo hinh sau:
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2.2.1.4. Niit 4n va chudng két hop dén bao chay:

Cong trinh duoc trang bi nat 4n bao chay dia chi tai cac khu vyc hanh lang, trén 16i
thoat nan. Khi c¢6 chay xay ra ma chua du ngudng tac dong ciia dau bao ma c6 ai 6 quan
sat thay dam chay c6 thé chu dong an nat 4n bao chay nay dé tii trung tim bao dong cho moi
nguoi cung biét 1 dang co chay.

Viéc bb tri nat an bao chay dam bao khoang cach giita 2 nat 4n bao chay khong vuot
qué 45m va khoang cach nit nhan dén moi 16i ra ciia gian phong khong qua 30m. Nt an
bao chay duoc lép dat trén twdong cach san hoan thién tir 1,4+0,2m.

Tai mdi vi tri nat 4n duoc bd tri thém coi két hop dén bao chay dé phat ra tin hiéu canh
bao chay kip thoi khi c6 su ¢ chay xay ra.

2.2.1.5. DAy dan tin hiéu:

Day dan tin hiéu phai 13 loai cé tiét dién phu hop véi tiéu chuan Viét Nam 7568-
14:2025. Loai day phai c6 tiét dién mat cat toi thiéu 0,75mm?.

Thiét ké sir dung day tin hiéu nhu sau:

Dy tin hiéu cho cac dau bao chdy, nut 4n st dung day tin hiéu chdng chay, chdng
nhiéu 2x1.5mm?,

Day cap ngudn cho module, chudng dén str dung diy chdng chay 2x1.5mm?.

Toan bo day tin hiéu, diy cap ngudn duoc ludn trong éng bao vé day PVC co duong

kinh D20 hozc D25 tuy thudc vao tiét dién day tin hiéu cu thé.



2.2.1.6. Ngudn cép

Ngudn cip cho ti trung tim bio chay phai c6 2 ngudn doc 1ap. Mot ngudn dién chinh
220V AC va mot ngudn du phong 24V DC. Ngudn 220V AC phai duogc cap trude cau dao
téng cia tdoa nha. Ngudn nay c6 tinh chit doc 14p va duoc wu tién twong tu nhu ngudn cp
cho may bom chita chday. Mot ngudn du phong 24V DC lay tir 4c quy du phong, 4c quy nay
phai c6 dung lugng du phong du cho ti trung tdm bao chay hoat dong lién tuc trong 24h &
ché do thuong tryc va 1h & ché do bao dong.

2.2.1.7. Tiép dat bao vé:

Trong TCVN 4756-1989 “Quy pham ndi dit va ndi khong cac thiét bi dién” khong
quy dinh viéc bat budc phai ndi dat, ndi khong cho cac thiét bi dién sir dung dién ap dén
380V. Tuy nhién, can cé su tiép dit dé bao vé ti trung tdm bao chay va hé théng bao chay
tu dong, phai tuan theo nhiing khuyén co cta nha san xuét thiét bi.

2.2.2. Hé thong chira chay bang nwéc Sprinkler tich hgp véi h¢ thong hong nuéc
vach tuwong.
2.2.2.1. Hé thong bom:

Hé thong bom cap nude chira chay nhu sau:

Cum bom (Lap dit trong phong bom chita chay tai ting ham): Cung cép nudc chira
chay tu dong Sprinkler két hop hong nuéc chira chay vach tuong.

Cum bom c6 3 may bom, trong d6 c6 1 bom chita chdy chinh dong co di¢n, 1 may
bom dy phong dong co Diesel ¢o cac thong sé bang véi may bom chinh va 1 may bom bu
ap luc. (May bom bu 4p luc dong co dién s& 1am nhiém vu duy tri ap luc trong hé thong
duong dng ludn & murc d6 cho phép, du ap luc dé dam bao phuc vu cong tac chita chay & bt
clr vi tri nao trong cong trinh).

Doi voi tat ca cac may bom chita chay phai duoc chay thir, kiém tra bao dudng theo
dinh ky it nhat 1 1an/ thang.

2.2.2.2. Ngudn cép dién cho hé thng bom chira chay.

Du 4n c¢6 may phat dién du phong dam bao cong suit cho may bom chita chay hoat
dong ngay ca khi mit ngudn dién ludi 380V AC.

Hé théng dién cip cho may bom chira chay dam bao 2 ngudn dién doc 1ap, 1 ngudn
dién 380V AC d4u trudce cdu dao tdng cla cong trinh. 1 ngudn con lai ddu tir may phat dién
du phong. Ngudn dién cdp cho may bom dam bao nguyén tic khi mit ngudn chinh thi ty

dong chuyén sang ngudn may phat du phong.



2.2.2.3. Tu diéu khién tram bom chira chay:

Tu diéu khién céac may bom chira chdy dugc cAu tao dé hoat dong diéu khién & 2 ché
dd, ché do tu dong va ché do béng tay. O ché do tu dong tu s€ diéu khién cac may bom chira
chay théng qua tin hiéu tir cac cong tic ap sudt dit & tram bom chita chay. Ché do bang tay
s& 4n nut ON/ OFF trén ta diéu khién bom .thiét ké ta diéu khién theo QCVNO02: 2020 mdi
bom chita chay s& c6 mot ti didu khién riéng.

2.2.2.4. Binh ap luc cho tram bom chira chay:

Binh ap luc dugc dit trong tram bom chita chady nham 6n dinh ap suat trong hé thong.
Binh 4p luc s& tu dong bu lai phan ap luc b tén hao trong mot giéi han cho phép ma khong
can phai khéi dong may bom bu 4p. Binh 4ap luc nay s& gitp ning tudi tho ciia may bom bu
ap rat nhidu. mdi cum bom lip dit 01 binh ap lyc c6 dung tich 1a 100L.

2.2.2.5. Cong tic ap suit 2 nguwdng:

Cong tic ap suat 2 ngudng dugc lap dat vao duong 6ng day ciia may bom & trong tram
bom chira chay hodc tai dau ra cua binh ap luc, mdi 1 bom duoc diéu khién boi 1 cong tic
ap suat. Cong tic ndy co ngudng tac dong trén va ngudng tac dong dudi. Ngudng tac dong
bén dudi s& giri tin hidu vé ti didu khién khi ap suat trong duong ong tut dén gia tri dinh
san, tu diéu khién s& khoi dong may bom chita chay tuong mg. Ngudng tac dong phia trén
s& ra 1énh ngimg hoat dong ctia may bom chira chay twong tng khi ap suat trong duong 6ng
tang qua cao va c6 thé gdy mét an toan.

2.2.2.6. Cac bd van kiém soat Sprinkler (Alarm valve):

Bo van kiém soat, day 1a bd van chuyén dung st dung cho hé théng Sprinkler va hé
thong chita chay vach tudng trong hé théng chira chay.

Van bao dong dugc lap dat phia truéc mdi phan ving Sprinkler va hong vach tuong.
Day 1a van bao dong kiéu u6t. Van nay s& phat ra 4m thanh bao dong khi c6 dong nudc chay
qua ndé nén goi la van bao dong.

2.2.2.7. Cong tic dong chay:

Cong tic dong chay dugc lip dat trén duong éng & dau vao mdi ting, phia sau van
chin tong cua tang d6. Cong tic dong chay duogc lién két véi hé théng bao chay tu dong dé
thong bao cho hé thdng bio chay biét duoc & ting nao dang c6 dong nude chay trong dng.

Tir d6 biét dugce tang d6 dang c6 hoat déng chira chay dién ra.
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2.2.2.8. Khép ndi mém chéng rung:

Khép ndi mém chdng rung duoc 1ap dit ngay tai 2 dau ctia miy bom. Trong qué trinh
hoat dong ciia bom, luc khoi dong cling nhu luc dung thudng tao ra mot sy rung dong rat
16n. Khép nbéi mém chdng rung sé& giup bao vé dudng dng tranh duge nhiing tac dong x4u tir
viéc rung dong trén gdy ra. Cac khop ndi mém chdng rung duoc lip dit tai tit ca cac may
bom.

2.2.2.9. Van mét chiéu:

Van mét chiéu duoc lap dat tai dau day ciia cac may bom chita chdy. Cac van lip &
may bom chira chay va ¢ dudng tiép nudce tir tru tiép nude chira chay giup chdng hdi nguoc
ap sut tir duong dng vao may bom.

2.2.2.10. Van chin kém cong tic giam sat:

Van chin kém cong tic gidm sat dugc lip dit dau duong dng cp nude chira chay cua
timg khu vuc. Van chin c¢6 2 myc dich, dau tién dung dé khéa chin hé thong khi can thiét,
con cong tac giam sat dugce két ndi v6i hé thong bao chay tu dong dé gia sat trang thai bat
thudng cta cac van. Vi dy, van chin & nhimg vi tri nay binh thuong s& & ché d6 thudng mo,
néu ai d6 dong van lai thi hé thong béo chay s& biét dugc ngay va s& co bién phap dé mo
van ra, tra lai ché do hoat dong binh thuong.

2.2.2.11. Van chin thong thwong:

Van chan trudc déng ho do ap luc, van chén trudc cac cong tac ap suét, van chin trude
binh ap luc, van chin trén dudng x4 ap & céc tang. ..

2.2.2.12. Pong hé do ap hwc:

DPong hd do ap luc dé giam sat ap sudt trong duong dng tai cac vi tri bom chira chay .
Hé théng duoc trang bi 3 dong hd do ap luc & mdi cyum bom chita chay.

2.2.2.13. Tru tiép nuwéc chira chay va tru chira chiy ngoai nha:

Tru tiép nude tir xe chita chay duoc thiét ké trong cong trinh véi muc dich. Trudng
hop méay bom chita chdy, vi mot Iy do nao d6 khong hoat dong hoic bé nude chita chay bi
hét nudc thi try tiép nude chita chay duge diu ndi truc tiép vao hé thdng duong dng cap
nudc chira chdy cua cong trinh cho phép xe chita chdy cua luc lugng chira chay chuyén
nghiép d4u thing vao va cap nude truc tiép chita chay trong dudng bng.

Tru chita chdy ngoai nha c6 muc dich dé chita chay hé théng ngoai nha , ngoai ra ciing

dung dé cac xe chita chay chuyén nghiép lay nude khi can thiét.
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2.2.2.14. Piu phun chira chay:

Céc khu vuc phong hoc, hanh lang... st dung dau phun Sprinkler k=5.6. D4i véi dau phun
lap dudi tran gia st dung dau phun quay xudng, nhirng khu vyc khong c6 tran gia sir dung
dau phun quay 1én

Dau sprinkler 1ap dit vuéng goc véi mit phang tran (méi). Khoang cach tbi da giira dau
phun 14 4m. Khoang céach giira diu phun dén tuong bang 1/2 khoang cach giita cac dau
phun. Khoang cach giita cac sprinkler va tuong dé& chay khong vuot qua 1,2 m. Mot sd
truong hop do kién tric va my quan co thé trung hop véi vi tri dén chiéu sang c6 thé dich
chuyén sang phia bén canh dén chiéu sang nhung khong vuot qué tiéu chuan. Cac dam tran
(mai) 1am bang vit liéu kho chay va vat liéu chay co cac phan nhd ra c6 chiéu cao trén 0,2m
va tran (mai) 1am bang vat liéu khé chay c6 cac phan nhé ra cao hon 0,32m thi cac sprinkler
duoc bé tri gitta cac dam, vi kéo va cac ciu trac xay dung khac. Khoang cach gitta cac dau
phun nude chita chay va mat phang tran (mai) khong duoc 16n hon 0,3m va khong dugc nho
hon 0,08m. Mot sb truong hop do kién tric va my quan c6 thé tring hop véi vi tri dén chiéu
sang co thé dich chuyén sang phi bén canh dén chiéu sang nhung khong vuot qua tiéu
chuan.

(Céc dau phun Sprinkler dwoc ldp dit ¢ cdc khu vue dwoe thé hién trén ban vé)

2.2.2.15. Hong nudc chira chay vach tuwong:

Hong nuéc chita chay vach tudng bao gdm van chin chuyén dung, khép ndi loai D50
theo TCVN 5739-1993, tit ca cic bd phén trén tich hop trong mot hop dung phuong tién
chita chay chung. Cac hong nudc chita chay vach tuong duogce trang bi trong cong trinh duoc
thé hi¢n trén ban ve.

Tu dung phuong tién chita chay gém c6: 2 van goc chita chay c6 duong kinh van D50,
2 cudn voi chira chay D50 dai 20m, 2 b lang phun nudc chira chay D50/13.

Ban kinh hong chita chay dam béo tai bat ky diém nao trong toa nha ciing phai c¢6 2
hong phun t61, ap Iyc cac hong dam bao chiéu cao cot nude dic >6m. Can ct vao kién tric
thue té cta cong trinh ta bd tri dam bao cac dam chay & bat ky khu vire ndo trong cong trinh
déu duoc phun nudc dap tat, ban kinh hoat dong dén 26m.

Hong nudc chira chay duoc bd tri bén trong nha canh 16i ra vao, cau thang, hanh lang,

noi d& nhin thay, d& sir dung. Cac hong dugc thiét ké dam bao bat ky diém nao cua cong
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trinh ciing dugc voi vuon t6i. Cac Hong nude chira chay vach tudng duoc bd tri trong cong
trinh vo1 mat do bao vé€ nhu tinh toan ¢ trén.

Tam hong nudc duoc bd tri & d6 cao 1,25m so v&i mit san, mdi vi tri hong c6 1 bd nodi
quy tiéu I¢énh PCCC.

2.2.2.16. Hé théng dudng dng cAp nudc chira chay:

T4t ca cac mach cap nudc chita chay chinh déu duoc ndi mach vong hodc 2 dudng cap
nude dén dé dam bao mdi diém trén dudng dng chinh déu co 2 dudng cap dén.

Céc duong dng cap nude tir 25mm dén 50mm 14 6ng thép ndi bang phuwong phap mang
song .

Céc 6ng c6 duong kinh trén 65 dén 200mm 1a 6ng thép ndi bang phuong phap han.

2.2.2.17. Binh xach tay, nfi quy tiéu Iénh

Tat ca cac khu vuc ¢6 nguy hiém vé chay ké ca nhiing noi da duoc trang bi hé thong
chira chdy phai trang bi binh chita chay xach tay.

Binh chira chdy phai ddm bdao tinh ndng va ciu tao duoc duy dinh tai TCVN 7026
(ISO 7165) va TCVN 7027 (ISO 11601).

Tinh toan trang bi, bd tri binh chita chdy trén co s& dinh murc trang bi binh chira chay
va khoang cach di chuyén thyc té tir vi tri dé binh chita chay dén diém xa nhat can bao vé
duoc quy dinh tai QCVN10:2025/BCA

Phai c¢6 sb lugng binh chita chay du trir khong it hon 10% tong s6 binh dé trang bi thay
thé khi can thiét

Binh x4ch tay 1a phuong tién chita chay ban dau khi méi phat hién duoc dam chay,
ngudi ta dung binh chita chy xach tay dé phun vao dam chay ngin cach dam chay véi oxy
(02) ngoai moi trudng xung quanh dé dap tit dam chdy. Cac binh MT3, MFZLS, chi dap tat
duogc cac ddm chay nhd ( mdi hinh thanh) do dé nd chi dugc dung lam phuong tién chira
chay ban du, néu dam chay khong tit ma tiép tuc phat trién 16n thi phai dwa ngay hé théng

cha dao vao dé chira chay.
Hé thdng cac binh chita chay xach tay:

Thiét bi chita chay ban dau st dung cho cong trinh gdm hai loai 13: Binh chita chay

bang khi CO2 va binh bt chira chdy ABC — MFZLS.

+ Binh khi chita chay CO2
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CO2 1a loai khi khong mau, khong mui, khong dan dién dugce nén trong binh véi ap
sudt cao (120 at) do vy CO2 duoc chuyén tir thé khi sang thé 16ng (hod 1ong). Khi chita
chay ta xach binh téi khu vuc dang chay hudng loa phun vao gdc lira, rat chét him, bop van
mo vit, khi CO2 s& thoat ra ngoai chuyén tir thé 16ng sang thé tuyét thanh khi phun vao dam

chira chay.

Tac dung chita chay cta khi CO2 1a: Lam giam ndng do 6xy trong khong khi xudng
dudi ndng d6 duy tri su chay, dong thoi khi CO2 & dang tuyét ban khi con c6 tac dung 1am
lanh chit chay.

St dung khi CO2 dé chita chay cac dam chay thiét bi dién c6 dién ap dudi 1000V,

chat rin, xdng dau, cac thiét bi dién va dién tir nhw may vi tinh, may photocopy v.v
+ Binh bot chira chay:

Bot chira chay 1a chat khong ddc va khong dan dién, c6 hiéu qua chira chdy cao nén

dugc sir dung rong rai dé chira chay cac dam chay chét ran, long, khi, thiét bi dién.

Khi phun b6t vao dam chay s€ cé su hoa tron co hoc gitta bot voi ngon Itra, khi do6
bot chira chay sé& chiém thé tich cta oxy giam xudng dudi ndng do duy tri su chay. Mit khac
khi chiu tdc dung cia nhiét d cao bot s€ bi nébng chdy va tao ra trén bé mit chat chay mot
mang mong ngin khong cho 6xy tiép xtc vdi chat chay, dong thoi kim ham cac diéu kién
tac dong anh hudng dén sy chay dé dap tit dam chdy. Tuy nhién bot chira chay co tinh chit
an mon cao chinh vi thé khong nén ding bot dé chira chay cac thiét bi dién tir, may vi tinh
¢6 d6 chinh xac cao.

Lap dat cac Noi quy, tiéu 1énh PCCC ¢ tai cac vi tri thich hop va noi dit binh chira

chay dé moi ngudi chdp hanh cac yéu cau quy dinh an toan PCCC va biét cach xt 1y tinh
hudng khi c6 chay xay ra.

Thong s6 ky thuat chinh cta binh bot chita chay:

e Chat chira chdy : bot ABC

e Dung tich : 8kg

e Vit liéu ché tao v6 binh béng thép

e Nhiét d6 mdi truong: - 200C -:- +550C
Thong s6 ky thuat chinh cta binh khi CO2 chita chay:
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e Chét chita chdy : khi CO2

e Dung tich : 3kg

e Vatliéu ché tao vo binh  : bang thép

e Nhié¢t do moi truong: -200C -:- +550C

2.2.2.18. H¢ thong chiva chdy khi FM200:
- Hé théng canh bao va chita chdy tu dong bang khi sach HFC-227ea (FM-200) c6
nhiém vu tu ddng x4c dinh dugce ddm chay, canh bao chdy, phan tich loai tru dé han
ché dén muc thép nhat truong hop x4 khi khi bdo dong gid va tu dong kich hoat
chita chay bang khi sach trong truong hop xay chay; thoi gian xa khi dé dap tat
hoan toan dam chay tir 7 dén 10 giay.
- Chat khi chita chay HFC-227ea (FM-200) dugc sir dung khong anh huong dén
thiét bi ciing nhu con ngudi trong phong, khéng anh huéng dén méi trudng va dé
dang bao dudng.
- Luong khi chita chdy dugc tinh toan thiét ké theo TCVN7161-9:2022, ndng d6
thiét ké chat chita chay HFC-227ea (FM-200) tir 7.9% dén 9% theo Bang 4
TCVN7161-9:2022 cho cac loai dam chay khac nhau.
- Thiét k& hé théng sir dung ta bao chay co chirc ning diéu khién xa khi chuyén
dung cho muc dich phat hién dam chay va diéu khién xa khi chira chay.
- Céc dau canh bao chay sir dung dau do khoi quang va dau do nhiét gia ting.
Khong gian trong khu vuc bao vé dugc thiét ké b tri cac dau do nhiét va cac dau
dod khoi sao cho tai diém bét ki déu ndm trong pham vi giam sat boi it nhat 1 dau do
khoi va dau do nhiét.
- S6 lugng cac dau bao chay duoc bd tri theo khoang cach dam bao theo yéu ciu
TCVN 7568-14:2025.
- Cac nut nhin chtc ning xa khi, tam dimg xa khi duoc b tri gan cira ra vao dé
thuan tién cho thao tac trong qué trinh st dung.

2.2.2.19. Tinh todn heong chdt chita chdy bang khi HFC-227ea (FM-200)

- Co s0 tinh toan thiét ké:
+ Can ctr diéu TCVN 7161-1 va TCVN 7161-9 : 2022 Lugng chit chita chay HFC-
227ea (FM-200) can thiét cho chira chay 1a.
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+ Ap dung cong thirc :
(=—)
100-C

Y
Trong do6: s
m - La khdi lugng chat chita chay tinh bang kilogam hoic Lb dé tao ra ndng do chi dinh
o nhiét d6 quy dinh trén toan bo thé tich nguy hiém thuc ctia khu vuc can chita chay.
V= L*R*C : 1a thé tich nguy hiém thuc (m?).D6 1a thé tich bao kin ctia khu vuc chira
chay trir di két cau ¢ dinh ma chat chira chay khong tham qua.
S : La thé tich riéng (kg/m®), thé tich riéng ctua hoi HFC-227ea (FM-200) qué nhiét & ap
suit 1,013 bar dugc tinh bang cong thirc: S =k + koT
T: 1a nhiét d6 (°C), d6 1a nhiét do thiét ké trong ving nguy hiém thuc.
ki=0,1269
ko =10,000513
C : 12 ndng d6 (%), d6 1a ndng do thé tich cia HFC-227ea (FM-200) trong khong khi &
nhiét do chi dinh va ap suat 1,013 bar tuyét ddi.
Co s0 lya chon ndng do thiét ké hé thdng (C %): nong do duoc tinh theo Can cir vao
chirc ning, tinh chét cic phong can chita chay:
+ Pam chay loai A: Nong d6 chita chay C = 7.9%
+ Pam chay loai B: Nong d6 chira chay C = 9%
+ Pam chay loai HA: Nong d6 chita chay C = 8.5%
Béng tinh hé thong chita chay khi:
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BANG TiNH CH(PA CHAY KHi HFC-227ea Binh treo SMS

Lwong chat
Théng tin phong, khu vie chiva chay chiva chay can Hé thong binh chia chay
thiét
Khoi Khéi
e Ry 2y A a A A 24 A ~ A . N 0, 2 A
STT S‘o Chidu cao| Dién tich The‘tlch T.hiehchx Thé tich thye qu:g d? Nhu?t do Thshch Lwong cr}at chira|So I‘ulqng an|B|nh lvong THénap | luong CAa.sa’u Tor]gso
phong phong |chiém cho thiet ke | phong | riéng chay binh Ap luc nap 1 n khixa | binh
binh ¢
v,, ¢
o {A=LW|Vi=aH] V2 |V=Vely| C | T | s |m=2(5)
(m) (m? mj (m?) (m) % ’c (m¥kg) (kg) Binh Lit-Bar (kg) (kg/L) (kg) %
1 |Phong ky thudt dién ting 1 1.00 4.03 380 15.31 0.00 15.31 85 20.0 | 0.1372 10.4 1 SMS-15L-25bar| 11 0.733| 11.0 8.97 1
2 |Phong ky thudt dién ting 23,4,5. 400 373 380 1417 0.00 1417 85 20.0 | 0.1372 9.6 1 SMS-15L-25bar| 10 0.667 | 10.0 8.82 4
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2.2.2.20. Hoat djng ciia hé thong khi cé chdy

-Hé théng duoc thiét ké, lép dat va cai dat 1ap trinh sao cho chi kich hoat qua trinh
chita chay khi c6 2 tin hiéu tir hé thdng canh bao (1 dau do nhiét va 1 dau do khoi)
trong cung mdt khu vyc bao vé bao chay déng thoi.

- Su tac dong khi c6 mot tin hiéu (dau do khoi hodc dau do nhiét) kich hoat, hé théng
canh bao hoat dong nhu sau:
+ Thong bao trén man hinh hién thi ctia t canh bao chay vi tri ctia dau do / kénh bao
chay dang kich hoat.
+ T béo chdy xuat tin hi¢u canh bao 1 dén ti diéu khién chira chay.
+ Tu diéu khién chita chay xuat tin hiéu canh bao cho nhan vién truc giam sat hé thng.
+ Tu diéu khién chita chay cung cap tin hiéu bao dong lién tuc bang chudng tai khu vuc
c6 dau do kich hoat, dén chdp va dén canh bao di tan trong khu vuc dau do kich hoat
sang nham canh bio moi ngudi c6 mit trong phong so tan ra khoi phong ngay.
+ Thyc hién cac chirc ning diéu khién can thiét, nhu ngit ngudn khéa cira, dimg hé
théng HVAC (néu cd)

- Su tac dong khi c6 2 tin hiéu (ddu do khoéi va dau do nhiét) kich hoat, hé thdng canh
bao hoat dong:
+ Théng bao trén man hinh hién thi cta ta canh bao chay vi tri ciia cac ddu do kénh bao
chay dang bi kich hoat.
+ Tu diéu khién chita chay xut tin hiéu bao dong lién tuc bang coi dén bao xa khi va
bang dén canh bao xa khi chira chay cdm vao.
+ Tu diéu khién chita chay kich hoat thoi gian tré cai dit. Chat chita chay s& xa khi két
thic thoi gian tré trir khi nhin nat tam dung xa khi trong thdi gian dém ngugc. Khi nha
nat nhan tam dirng mot khoang thoi gian tré cai dat dugc thém vao trude khi xa khi.
+ Khi x4 khi tin hiéu canh bao tir cong tic ap lyc trén dudng 6ng s& giri vé ti didu khién.
- Hoat dong chira chdy bang tay:

+ Hé théng c6 kha nang kich hoat béng tay tai khu vuc dugc bao vé. Hoat dong cua
nat nhin x4 bang tay s& lam xudt hién trang thai bao dong trén ti didu khién va xuét tin
hiéu kich hoat chita chay ngay lap tirc, bo qua thoi gian tré, dong thoi bé qua moi tac

dong cta nat an tam dung xa.
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2.2.2.21. Cdc thanh phan chinh ciia hé thong
- Thiét ké hé thong bao goém:
+ Phan canh bao va diéu khién xa khi:
+ Tu diéu khién chira chay
+ Pau do khoi quang thuong
+ Pau do nhiét cb dinh thudng
+ Nt 4n x4/ tam dimg xa khi
+ Hé théng canh bao (chudng, coi dén, dén chdp, bang canh béo di tan/ cim vao)
-Hé¢ théng binh khi chita chay va phu kién:
+ Binh chira khi chira chay HFC-227ea (FM-200)
+ Pong hd ap luc kém tiép diém giam sat
+ Ong mém xa khi DN40 kém van mét chiéu
+ Ong mém xa khi DN50 kém van mét chiéu
+ Pau phun xa khi chira chay.
+ Van di¢n tir (sir dung cho binh khi don)
+ Van mot chiéu 8A
+ Van x4 khi an toan
+ Van x4 ap an toan 20A
+ Ong g6p binh khi HFC-227ea (FM-200)
+ Van kich hoat bang khi / bang tay cho binh HFC-227ea (FM-200)

+ Pén canh bao xa khi
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III. YEU CAU KY THUAT CAC THIET BI CUA HE THONG

3.1. Yéu cau chung

. - Pé dam bao tinh hoat dong 6n dinh, an toan cta hé théng chira chay khi
HFC-227¢a (FM-200), yéu cau dam bao cac yéu cau sau:

) + Hé thdng duogc tinh toan duong 6ng va ddu phun bang phan mém cua nha
san xuat dé trinh bang tinh kém theo ho so thiét ké.

. + H¢ théng dugc cung cép df‘)ng bo bao gém t6i thiéu: binh khi, phu kién hé

thdng, dng gdp binh khi, ctra x4 ap cho phong chita chay.

o 3.2. Yéu cau ky thudt binh va khi chita chay:
. - Chat chita chdy HFC-227ca

(FM-200) dugc nap trong cac binh tai
ap luc 42 bar tai 21 d6 C. Binh chtra
phai dugc ché tao biang thép duc.

o - Binh chtra khi phai dugc tich
hop dong ho do 4p dé cé thé kiém tra
bang mat thuong, phai dugc giam sat
bang dién thong qua cong tic thip ép,
c¢6 kha ning kich hoat hé thdng khi ap

suat giam. Binh chua ciing dugc thiét

ké sao cho co thé dap tng dugc kha

nang gian nd qué ap do nhiét do gay ra.

3.3 Dong ho dap luc kem tiép diém giam sat

- Dong hd hién thi va giam sat ap luc trong binh va gui tin hiéu giam sat khi binh khi
bi 10 din téi tut 4p. Pong hd do ap suat bourdon tich hop kém tiép diém giam sat. Pong
hé cho phép giam sét truc quan bang cach kiém tra dong hd, dong thoi co thé giam sat tir
xa qua tiép diém khong dién ap.

- Mt ap suét giam sat duoc cai dat trude va danh dau béng chi thi mau do trén mat

dong ho tai muc ap lyc gidm 5% so voi ap suat lam vi€e tiéu chuan.
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3.4. Ong mém xd khi DN40 kém van mét chiéu

- Ong mém xa khi DN40 kém van mét chiéu duoc sir dung dé két ndi binh
chtra FM-200 loai 40L, 82.5L vé6i hé dudng dng xa hodc éng gbop cac binh khi. Ong
mém xa khi DN40 két ni ren & hai dau.

- ()ng mém xa khi DN40 dugc han kém véi van mot chiéu. Khi ¢ hai binh
khi tro 1én két ndi cung dng gop, bat bude phai sir dung van mot chiéu theo quy dinh
tai diéu 6.2.4.4 TCVN 7161-1. Van mét chiéu s& ngin viéc that thoat khi chira chay
tir ong gop khi hé thong kich hoat trong khi ¢6 binh khi ndo d6 dang dugc thao dé

bao tri.

3.5. Ong mém xd khi DN50 kém van mét chiéu

- Ong mém x4 khi DN50 kém van mot chiéu duoc sir dung dé két ndi binh
chira FM-200 loai 140L, 180L véi hé duong 6ng xa hodc 6ng gop céc binh khi. Ong
mém xa khi DN50 két ndi ren & hai dau.

- Ong mém xa khi DN50 duoc han kém véi van mot chiéu. Khi ¢ hai binh
khi tro 1én két ndi cung dng gop, bat bude phai sir dung van mot chiéu theo quy dinh
tai diéu 6.2.4.4 TCVN 7161-1. Van mét chiéu s& ngin viéc that thoat khi chira chay
tir ong gop khi hé thong kich hoat trong khi ¢6 binh khi ndo d6 dang dugc thao dé
bdo tri.

3.6.Dau phun xa khi

- Céc dau phun xa khi duogc sir dung dé xa khi chita chay vao trong khu vuc

bao vé voi do déng nhét cao nhit dé dat dugc hiéu qua chira chay.
Pau phun x4 khi c6 hai loai v6i cac kich ¢& khac nhau, mdi loai phu hop véi cac vi
tri 1ap dat khac nhau. Pau phun xa khi loai 360° xa khi déu trong mit phang hinh tron
360°. Pau phun xa khi loai 180° x4 khi theo dang mdt nira hinh tron. Pau phun loai
180° thudng dugc lip doc theo tudng trong khi dau phun loai 360° duoc 1dp trén trin
¢ gitra khu vuc bao vé.

3.11. Van xa khi an toan

- Van xa khi an toan DN8 duoc str dung dé xa ap suat c6 thé tich tu trong
duong khi kich hoat néu c6 mot luwong ro ri rat nho tr binh kich hoat. Thong thuong,

khi c6 su ro khi nhé dan téi khi ro vao duong kich hoat s& tich tu lai, khi 4p suét tang
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1én, cac van dau binh c6 thé bi kich hoat ngoai y mudn. Van x4 khi an toan DN8 ¢
chtrc ning thoat lugng khi ro dé tranh viée xa khi trong cac truong hop nhu vay.

- Van xa khi an toan DN8 & trang thai thuong mo va ty dong dong lai khi ap
suét dat 0,2 bar.

- Van xa khi an toan con c6 chlrc nang xa ap trén duong kich hoat sau khi hé

théng da kich hoat. Vi¢c xa ap dugc thuc hién bﬁng cach nhan chdt trén than van.

Vat li¢u : Pong C3604 (ma niken)
Kich c& : 8A (1/47)

Ap lyc thir nghiém : 100 bar

Ap suit hoat dong 10,2 bar — 0.6 bar

3.12. Van xa ap an toan 204

- Van an toan chi lap dat trong hé thdng c6 sir dung van
chon ving. Trong truong hop binh khi kich x4 ngoai y mubn hodc
van chon ving khong md, ap luc khi xa bi giir trong dng gop dén
murc nhat dinh s& dugc x4 qua van an toan.

- Van an toan bao gém dia x4 dugc lap dit tai nha may véi

luc siét trong ing dé dam bao kha nang kich hoat.

- Khuyén cdo viéc x4 ap an toan tur van can thoat ra khong gian mé hodc khu

vuc ¢co dién tich du 1on.

Vit liéu than Ddng C3604

Kich c& DN20 (3/4”)

3.13. Ong gop binh khi HFC-227ea (FM-200)
- Ong gdp binh khi FM-200 duoc sir dung dé két ni cum binh khi dén hé
thong duong dng. Sir dung khi c6 nhiéu binh khi trong mot hé théng. Ong gop binh

khi FM-200 c6 ren ngoai d€ noi véi ong mém xa khi kém van mdt chiéu.

Vit lidu Ong thép duc SCH40

Bé mat Ma kém / son tinh dién

A Ren ngoai dé noi1 voi ong mém x4 khi kem van mot
K¢ét noi binh khi .
chiéu

3.14. Van kich hoat bang khi / bang tay cho binh HEC-227ea (FM-200
- Van kich hoat bang khi / bang tay duoc sir dung dé kich hoat x4 binh chira FM-200. Van
kich hoat bang khi / bang tay duoc lap trén van dau binh FM-200. Khi hé thong kich hoat, ap
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luc tir binh kich s& tac dong van kich hoat qua duong 6ng dong / dng mém kich hoat. Van di
kém v6i can nhan dé kich hoat thu cong trong truong hop hé thdng binh kich khong hoat

dong hoac khi c6 ngudi van hanh.

Noi dung hién thi khi kich hoat Ung dung
CAM VAO S
DO NOT ENTER Lap dat ngoai phong
DI TAN KHAN CAP ,
EVACUTE Lap dat trong phong

2.2.3. Pén chiéu sang sw cd, chi din 18i thoat nan (EXIT)

beén Exit lép dat & do cao 2,5m. Pén thoat nan Exit duogc cép nguén AC 220V. bé
duy tri dén Exit lu6n ludn sang c6 1 nguén DC du phong ty dong chuyén ngudn khi nguén
AC khong cé. Tuy timg vi tri 1ap dit, cac dén Exit phai c6 miii tén chi hudng thoat nan.

Hé thdng chi dan 16i thoat nan va chiéu sang sy ¢b chi din cho ngudi thoat ra khoi
toa nha nhanh khi c6 su ¢ chdy xdy ra nham giam thuong vong vé con ngudi. Dén hoat
dong theo nguyén tac: Khi chua c6 sy ¢d mat dién, dén hoat dong nho nguén dién cép tur ta
dién anh sang cia ting 220VAC. Ngoai ra cac hop dén chi dan thoat nan (EXIT) déu co
ngudn dc quy du phong, tu cung cip dién cho dudng chi din khi mét hai ngudn trén trong
mot thoi gian tdi thiéu 1a 2 gid

Pén chiéu sang su ) lép dat trén 16i thoat nan: hanh lang, cau thang, chd kho di
chuyén, chd r&. Khoang cach khong qua 30m.

Pén chiéu sang su ¢b c6 cuong do chiéu sang ban dau 1a 10 lux, va cudng do chiéu
sang tai bat ky diém nao trén 16i thoat nan khong nho hon 1 lux
Chwong 3. NGUYEN LY HOAT PONG:

3.1. Hé thong bao chay:

Ta trung tAm bao chay 14 noi tiép nhan thong tin, xir Iy thong tin va s& dua ra cac tin
hiéu diéu khién cac thiét bi chap hanh. Cac tin hiéu bao chay duoc guri vé tir cac dau bao
chay. Cac dau bao chay c6 thé chuyén thong tin bao chay truc tiép vé tu trung tim. Cac dau
bao chay thiét ké cho cong trinh bao gom 3 loai 1a ddu bao chay nhiét gia ting va dau bao
chay khoi quang va dau bao chay nhiét c6 dinh. Ngoai cic dau bao chdy, tin hidu bao chay
con duoge tiép nhéan thong qua nit 4n bao chay. Loai tin hiéu nay do con ngudi phat hién
dam chay va nhan nut dé bao vé tu trung tAm, tu trung tim bao chay con c6 chirc ning kiém

soat hé thong chita chay bang nudc thong qua cac tin hiéu giam sat tir cong tic dong chay va

23



van tin hiéu dién. Ngoai ra ta trung tim béo chay con dua ra céc tin hiéu diéu khién cac thiét
bi ngoai vi diéu khién cac hé théng khac c6 trong cong trinh tuy thudc vao viéc lya chon
thém hé thdng can diéu khién.

Khi xay ra chay, cac yéu t6 méi truong nhu nhiét do, khoi, anh sang... dat toi ngudng
tac dong cua dau bao chay. Khi do, dau bao chay tao ra mdt tin hiéu dién, truyén vé th trung
tam béo chay. Tai day, ti trung tim bao chay sé& tiép nhan tin hi¢u dién truyén vé, chuyén tir
ché do thuong truc sang béo chay.

3.2. Hé thong chira chay Sprinkler két hop hong nuérc chira chay vach twong:

Binh thuong trong hé thdng ludn ludn duge tich lity sdn 4p sudt trong duong dng. Khi
stt dung nude cho chita chay (hong nudc chita chdy vach twdng phun nudc hoic cac dau
phun Sprinkler phun nudc) thi ap sudt trong duong ong s& giam di. Cac cong tic ap luc
duoc 1ap vao dudng 6ng s& duoc kich hoat khi 4p suit cta hé théng giam dén gid trj du nho
t61 ngudng tac dong khoi dong bom bu 4p chira chay. Khi d6, cong tic ap luc s& cap tin hiéu
dé khoi dong may bom bu ap luc. Néu may bom bu ap luc khong cung cip du luong ap suat
can thiét thi ap suit trong duong dng van tiép tuc giam, giam dén ngudng tic dong ciia cong
tac ap lyc cho may bom chinh khi d0, cong tic ap luc ndy s& tic dong dé khoi dong may
bom chita chay chinh. Trong trudng hop may bom chira chay chinh khong hoat dong (c6 thé
do su ¢6) thi ap suat lai giam tiép nita va khi d6, 1 cong tic ap luc cho may bom du phong
s& dugc kich hoat dé khoi dong may bom du phong.

Khi may bom hoat dong va tao ra dugc ap luc trong dudng dng, ap luc nay ting dén
gia tri di 1on cho phép thi cong tic ap luc s& tic dong dé ding su hoat dong ctia may bom.

Tai tram bom, trén cac dudng dng chinh cip nudce cho tirng khu vuce ¢ lip dit van bao
dong, cac van bdo dong s€ hoat dong khi c6 dong nudc chay qua.

Tai mdi hang myc cia cong trinh déu dugc trang bi 1 van chdn téng, 1 cong tac dong
chay va 1 van chin nhé hon dung dé x4 hdi nudc trong ting d6 khi can thiét (khi kiém tra
hodc stra chita dudng 6ng cho khu vuc). Van chin dung dé tach riéng ving d6 khoi hé thong
khi ¢6 nhu ciu sira chira hodc bao dudng, trong khi stra chita ving d6 thi cac ving khac van
c6 thé hoat dong binh thudng. Cong tic dong chay dé bao cho biét khi ving nao dang co
dong nudc chay qua. Van chin cé tac dung xa nudc trong dudng éng & khu vuc tang d6 khi
bao dudng, ciing c6 thé dung van d6 dé kiém tra sy hoat dong cua ving d6 ciing nhu cua

tram bom.
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Cac cong tic dong chay duoc ndi véi hé thong bao chay tu dong. Cong tic dong chay
dé cung cip tin hiéu chira chay & khu vuc d6 vé ti trung tdm bao chay. Hé théng bao chay
s& biét dugc khu vuc nao dang c6 hoat dong chita chay dién ra.

Cac diu phun chira chay Sprinkler dugc lip dat trén trdn cta cong trinh, mdi dau
Sprinkler dugc coi nhu 1 van khoa, cac dau phun c6 1 co cdu khoa van bang 1 dng thuy tinh
dung chat 16ng dé bay hoi. Cac khoa nay s& bi v& khi nhiét d6 méi truong dat téi 1 gi tri
xac dinh. O day, hé thong ding cac dau phun theo tiéu chuan 68°C, khi cac dng thuy tinh v
ra, van khoa s& dugc mé va nudc trong dudng ong sé phun ra.

3.3. Cac tru tiép nwéc chira chay va tru chira chay ngoai nha:

Hé thdng chita chay dung nuéc di duge tinh toan thiét ké theo tiéu chuén, tuy nhién
trong nhiéu truong hop hé thong c6 thé khong van hanh do nhiéu nguyén nhan chu quan
cling nhu khach quan. Giad sit 1 ddm chay qué 16n va lugng nudc du trtr cho chita chay
khong con du dung, hodc truong hop khac hé théng may bom khong hoat dong, khi d6 cac
tru tiép nudc sé& rat hitu ich. Cac try tiép nudc chita chay sé& tiép nudc tryc tiép vao hé thong
6ng chira chay cua cong trinh. Khi d0, cac xe chira chay chuyén nghiép chi can diu bom vao
cac hong tiép nudc va cung cip nudc chita chay vao trong nha dé chira chay.

Tru chita chay ngoai nha c6 muc dich dé chita chay hé thong ngoai nha, ngoai ra ciing

ding dé cic xe chita chay chuyén nghiép 1ay nudc khi can thiét.
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Chuong 4. TINH TOAN THONG SO KY THUAT.
A. HE THONG CHUA CHAY

Lua chon diém tinh toan:

Can ctr vao cuong do phun cho ting khu vuc va vi tri cua tirng khu vuce theo dac diém
kién tric cua cong trinh thi viéc tinh toan thuy lyc cho hé théng dugc tinh cho nhiing vi tri
bat loi nhat vé luu lugng va ap lyc:

4.1. Xac dinh dung tich bé nwérc :
4.1.1. Xdc dinh dung tich bé muée:

TINH KHOI TiCH BE NUOGC PCCC

1. H¢ thong chita chay vach twomg tinh cho khu vure ¢6 nguy co cao nhit:

L.1.16p hoc:

Luu lwong nude chira chay : 250 (Is) Bang H5 QCVN10:2025/BCA
S6 hong mrée chita chay : 1.00  (hong) Bang H.5 QCVN10:2025/BCA
Thoi gian dur trit bé mudc 1 : 0.50 (gio) Theo H.2.9 QCVN10:2025/BCA
Khbitich bé yéu cau : Vyi= 450 (m3)

I1. Hé thdng chira chiy Sprinkler tw dong tinh cho khu vwre ¢6 nguy co cao nhit:

11.1.16;p hoc:

Luu lrong nude ti thidu 10.00  (Us) - Theo Bang I-TCVN 7336-2021
Thoi gian dy trit bé nudrc 1 : 0.50 (gio) - Theo Bing I-TCVN 7336-2021
Khbitich bé yéu cau : Vspr= 18.00 (m3)

Vay dung tich nwréc cin cho h¢ thong chira chay :
Vei=  VvrtVser
Vgi= 2250 (m3)

Xac dinh luu lwgng bom chira chay:

TiNH LUU LUQNG BOM CHUA CHAY

I. H¢ théng chira chay vach twong:

Luu lugng nude chira chay : 2.50  (Us)
S6 hong mrée chira chay : 1.00  (hong)
Vay hru hrong bom yéu ciu : Qvi= 9.00 (m°/m)
IL. Hé thong chira chay Sprinkler ty dong:

Luu lwgng nurde chira: 10.00  (Us)
Thoi gian chira chdy : 1.00 (gio)
Vay lru hrong bom yéu cdu : Qgpr= 36.00 (m’ /)

Vay dung tich nwéc cin cho h¢ thong chira chay :
Qbom= QvrtQspr+Qnn
Qpom= 45.00 (m3/h) <=> 1250  (Ifs)

Luu lwgng bom chira chay:
Qcc =45 (m3/h) =12.5 (I/s)
4.2. Tinh toan thiiy lyc dwong ong

- Xac dinh Iuu lugng thoat ra tir voi phun:
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qv = Kn/Hv
+ Trong do:
Hy: 4p lyc dau voi phun ( m.c.n)

2y . Pugc xac dinh theo dudng kinh trong

K: Hé s luu lwong qua voi phun, (//s.m
miéng voi phun theo bang B.1 TCVN 7336 — 2021.
Sau tién hanh cac budc tiép theo. Khi d6 ap luc va luu lugng cta voi phun da chon
duoc dung dé tinh toan.
Déi véi voi sau thi ap luc cta nd bang tong ap luc voi phun trude d6 cong véi ap luc
t6n that trén doan duong dng giira chung.
To6n that trén doan dudng 6ng dang tinh, h- mét cot nudc duge xac dinh theo cong
thirc:
H=Q? /B
Trong do:
+ Q: luu lwong nudc trén doan dudng dng dang tinh. (I/s)
+ By dic tinh cua duong dng, m?/s% duoc xac dinh theo cong thic:
Bi=KyL
Trong do6:
+ K gia tri tuy chon theo dudng kinh ng theo bang B.1 TCVN 7336:2021

+ [, Chiéu dai cua doan dudng 6ng. (m)
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TiINH TOAN THONG SO HE THONG CHUA CHAY (NHA HQC LY THUYET)

L Dir li¢u thiét ké
1. Nhém nguy co phit sinh chay, chon hé s6 K du phun:
Nha hoc Iy thuyét nguy co chay nhom 1

+ S = 60 m? (Bang 1-TCVN 7336:2021)

+ Su= 60 m?

+ Lin = 0.08 l/s.m2 (Bang 1-TCVN 7336:2021)

+ n= 5

+ g =S¥ in /n = 0.980 Us

Ta chon heu hegng dau phun tai dau phun chii dao la:
qea= 0.980 Us
+ K= 5.6 [G/min(psi) 12 ]
4.256  [L/s.(MPa) 12 ]

TP =(qaK) = 0.053 Mpa

1. Luu lwgng bom

+ 0= 12.500  Us (Bang I-TCVN 7336:2021 va chii thich 4 phu luc A) (Q chon theo két qua tinh todn néu Q ypu>Q spmin)

+ H= 37.747  m.cn

+ Luu lwong t6i thiéu cho hong chita chdy trong nha Qsp = 10 (Vs)

+ Luu heong 16i thiéu cho hong chita chéy trong nha Q yr = 2.5 (Us)

+ Luu lwong t6i thiéu cho hong chita chdy ngodi nha: Q yv= 0 (Us)
=> Luu lugng bom nho nhit Qbuin = Qsp+Qvr+Qun = 12.5 (Us)

IL. Tinh toén c§t 4p bom theo TCVN 7336:2021
1. Luu lwong tai ddu phun sé 1 duoc xac dinh theo cong thirc:

qi=K \/1?, Vs (Muc B.2.2 TCVN 7336:2021)

Trong dé:

+ K- Hé s6 hiéu sudt ciia dau phun [U/s.(MPa)

+ Py - Ap sudt tai dau phun chita chdy (MPa)
2. Luu hrong trong doan éng tinh toan bang tdng lru luong cung cap cho cac du phun

Q=q+q+q+... /s

Néu hé théng mach vong hru hrong tai dau phun hodc nhanh bat lgi nhét dugc chia doi vé hai hudng dé tinh toan
3. Tén thit trong doan Sng duge xac dinh theo cong thirc:

172

/

— le—z 'L172

P =
700K, (Mbe

Trong d6 :
+ L- Chidu dai doan 6ng tinh toan (m)
+ Kt — Dic tinh can thay luc ctia duong éng ( s> ) chon gi4 tri tmg véi dudng kinh 6ng theo bang B.2- TCVN 7336:2021
+ Q12 — Luu luong trong doan ng tinh toan ( tinh theo muc 2)
+ Ngoai ra néu c6 chénh léch vé d6 cao thay tinh Z gia tri ndy dugc cong thém dé xéc dinh 4p suét thyc té tai nut tinh todn
4. Daic tinh thuy lyc cua nhanh, hang I dugc xac dinh theo cong thirc :
Bpi = Qiz/Pl
Trong d6:
+ Qi- Luu lugng trong nhanh thir I
+ Pi — Ap suét tai nit I 1a niit xut phét ctia nhanh, hang thi [ (MPa)
5. Tinh toan luu lugng cua nhanh:
+ Néu cac nhanh d6i xtmg giéng nhau luu lugng doan éng cip cho hai nhanh Q=Q;*2
+ Tinh toan hru hrong tai nhanh 1I khi hé théng khong déi ximg

O = Bpi v
Pi- Ap sudt tai nut I Ia nit xut phat ctia nhanh, chon ép suét ciia nhanh c6 ton that lon( MPa)
6. Tén that cuc bd dugce tinh bing 20% tong tn thit doc duong mang hudi dudong dng
7. Cotép can thiét cia bom bing

Pg= Ppp1+ Pppz +3Pcp1+Pcp2tPprtZ-Py

Trong d6:
+ P — Ap suit can thiét cua bom chita chay ( MPa)
+ Pppi- Tén thét doc dudng theo phuong ngang ciia duong dng ( MPa)
+ Pppe- Ton thét doc dudng theo phuong dimg ctia dudng éng ( MPa)
+ Pcpi- Ton that cuc b ( MPa)
+ Pcpo- Ton thét cuc bo cua thiét bi didu khién ( van béo dong, van cdng,...)( Mpa)
+ Por- Ap luc tai d4u phun ( MPa), Ppp= Py
+ Z- Ap suét do chénh léch dd cao gitta dau phun véi truc ctia bom chira chay ( MPa); Z=H/100
+ Py- Ap sudt & diu vio ciia miy bom chita chiy ( MPa)

28




BANG TINH THUY LU'C HE THONG CHU'A CHAY

Kich thudc éng
O P
£ 3 an toc icu - . .
. , ) S6 lugng dau N oz thiy ltc Ap suat Lo
Nhanh Nut Luu Luong (I/s) phun cﬂrhay trong | dai ong duéng éng (Mpa) Ghi cha
Puong ong (m/s) (m) Ky (12
. DBuong T (I'/s7)
kinh danh kinh trong
nghfa DN | ' () s
(mm)
Q1 =qed 0.980 Pi=|  0.053
1-2 1 25 335 1.112 35 3.65
Qi2= 0.980 Pio= 0.009
Q= 1.062 Py= 0.062
2-3 2 25 335 2318 35 3.65
" Q3= 2.042 Pys= 0.040
Q= 1.361 Py= 0.102
3-A 3 32 423 2422 35 16.5
Q3= 3.402 Prs= 0.025
Pa= 0.025
A-B 3 80 88.5 1.107 2 1262
Qa-s= 6.805 Pa= 0.0007
Can bang nit B:
Ta c6 dac tinh thiy luc nhanh I, nhanh II va nhénh III giéng nhau:
| BPl:BPIll 1885.714|
Luu lugng thyc té cdp cho nhanh IT xudt phat Nut B 1a:
On =+B,-F = 6.906|(1/s)
I Ps-|  0.0253
B-C 6 80 88.500 2.230 34 1262
Qpc= 13.710 Pg.c= 0.0051
Sé lugng déu phun tinh toan tai nhanh V=6 > n=5 Luu luong t6i thiéu Qrr= 10.000
Qur = 2.5 ) Pp= 0.0304
F-G (spr + vich 80 88.5 1017 | 20 1262
tudng)/2
Qoe= 6.250 Ppe= 0.0062
Qur = 2.5 v Pe= 0.0365
G-H (Slfrzm ;j‘;h 100 114 0613 | 20 5205
Qur= 6.250 ¢ Pri= 0.0015
Qun = 20.000{ (spr+ vach Pr= 0.0380
H-BOM tuong+ngoai 100 108 1.775 65 5205
Q= 16250  nha)2 Pey= 0.0330
. Pe= 0.0710
H-I Tong Q 125 133 2341 3 16940 £
Q-1 =] 32.500 Peg= 0.0019
KET QUA TiNH TOAN:
Luu lugng tinh toan Hé théng Q=| 32500 I/s) 117.00 (m’/h)
Ton thét doc dudng: P= 0.0729 | (Mpa)
Ton thét cuc b= 20 % tdn that doc duong
- 0.015 | (Mpa)
Pesl=
Ap suit do chénh léch cao do gitra dAu phun 02 Mo
Vi truc bom chita chay: Z=H/100= : (Mpa)
Ap suit ddu vio ciia bom chua chéy Pi= 0.03 (Mpa)
Cot ap tia nude dic dau lang phun chita chay 0.06 (Mpa)
COTAPBOMPs=| 03775 | (Mpa) 37.75 m.c.n
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+ Nha hoc thwc hanh

BANG TiNH CQT AP MAY BOM CHU' A CHAY (NHA HQC THU'C HANH)
Chiéu dai doan 6ng | Duong kinh ong . Luu lugng tinh toan | Ton that ap luc trén .
STT L (m) (DN) Stre cin (A) q(1/s) doan 6ng I (m.c.n) Ghi cha
1 1 50 0.001108 2.5 0.0069 Tur van goc tdi truc chinh
2 20 65 0.002993 25 03741 Tryc chinh
3 43 100 0.000267 25 0.0718 Tir trye chinh ong cip nude chita
chdy ngoai nha
4 238 125 0.00008623 125 32067 Tir ong cap nude chita chiy
ngoai nha toi tram bom
5 3 125 0.00008623 3 0.0023 dng gop
6 Ton thit hinh hoc 20.0000
7 Ton thit cudn voi 1.5000
8 Ton thit tai dau Ling 10.0000
9 Ton that chiéu cao tia nudc dic 6.0000
10 Ton thét cuc b (20%) 8.2324
11 Tong ton thit hé théng 49.3942

* Cot ap tinh toan cho nha hoc thyc hanh 16n hon nha hoc ly thuyét nén ta lya chon may
bom theo nha hoc thuc hanh

- Ta chon bom chita chdy chinh va dy phong c6 cing thong sd:
Q=12.5 (I/s), H=65 m.c.n

- Bom bu 4p luc 6 thong sé:

Q=1 (/s), H=75 m.c.n

- Binh tich 4p c6 thong sé:

Vt=1001, P= 16 bar

30




4.3 Phu tdi tinh toan ciua nhom phu tai PCCC Py (kW) tinh theo cong thirc:

P =Hﬁr-ZPf = Kz (For + Pryy + Pruic)

=1

Trong do6:

- Kat - Hé s6 dong thoi cua phu tai PCCC; K = 1;

- Pi: Cong suét tinh toan (kW) cua thiét bi PCCC thu i.

- Cong suat tinh toan ctia nhom phu tai bom nudc, thong gi6 (dong co bom nudc,
quat hit khoi, ting ap,... ) va cac thiét bi khac (Ta diéu khién trung tim béo chay, dén exit,
dén su ¢, van dién tir...) dugc xac dinh theo biéu thirc sau:

n

Perignic = H;,—:-Z P;

Kye - Hé s6 yéu cau cta phy tai PCCC, Ky =1

n-S6 dong co;

P; - Cong suit dién dinh mirc (kW) cta dong co bom nude, quat hut khoi, ting ap va
cac thiét bi khac (Tu diéu khién trung tdm bao chay, dén exit, dén sy cb, van dién tir...) thi i.

- Cong suat tinh toan ctia nhom phu tai thang may chita chay duoc tinh theo cong
thirc:

n
i

Pry — H}'c'ZPui\l'Pvi + Pgi
i=1

Py - Cong suét tinh toan (kW) clia nhom phu tai thang may chira chay;

P, - Cong suat dién dinh muc (kW) cia dong co kéo thang may thi i;

P, - Cong suat (kw) tiéu thu cua cac khi cu diéu khién va cac dén dién trong thang
may chira chay thir i, néu khong c6 s6 lidu cu thé co thé 1y gia tri Pgi = 0,1Px;

P.i - Hé s6 gian doan ciia dong co dién theo li lich thang may chita chay thir i néu
khong c6 s6 lidu cu thé co thé 14y gia tri cta Pyi = 1;

Ky - Hé s6 yéu cau cua phu tai PCCC; Ky = 1

* Cong sut bidu kién may bién ap Smpa> "—“q:

Trong do6:

cos@: 12 hé sd cong suat trung binh ciia ludi dién PCCC. Néu khong c6 sd liéu chinh
xac, c6 thé 14y gia tri dy kién trong khoang 0.8 dén 0.85 do phu tai chu yéu 1a dong co.
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BANG TINH PHU TAI TINH TOAN CHO HE THONG PCCC
I |Tinh toan ngudn dién chinh cép cho hé théng Pccc
A P A P P . CONG SUAT 2
STT TEN THIET BI THONG SO THIETKE | BI (KW) GHI CHU
1 T trung tam bao chay 02 loop 2
2 |PeénExit, sucd 5
3 Bom chira chay 45
4 Bom bu ap 3
Tong cong suat phy tai tinh toan (KW) 55
Heé s cos phi 0.85 14y tir 0.8-0.85
Cong sut ngudn cdp cho hé théng Pecc (kVA) 64.71
Céng suit ciia tram bién ap (KVA) 320 Pam bio

* Tinh todn mdy phdt dién cdp nguén cho hé thong Pccc

Cong suat dinh mirc ciia may phat dién (Smpp) phai 10n hon hodc bang gia tri 16n nhét giita
cong suét van hanh va cong suat yéu cau khi khoi dong, déng thoi c6 mot hé sb du phong.
Smpp > max(Si,Skd) - kap

Trong do6:

— P, — Pl
Sit= =% S = ==
COEf

kap: Hé s6 du phong, thuong 1ay tir 1.1 dén 1.25 & dam bao may hoat dong bén bi va c6 kha
nang md rong tai trong tuong lai.

Il |Tinh toan nguon dién du phong cap cho hé thong Pcce (Méy phat dién)
. . A < . - [ CONG SUAT 2
STT TEN THIET BI THONG SO THIET KE THIET BI (KW) GHI CHU
C6 4c quy du phong dam bao
1 Tu trung tam bao chay 02 loop thoi gian hoat dong khi co
chay
C6 4c quy du phong dam bao
2 Pén Exit, su ¢b thoi gian hoat dong khi c6
chay
3 Bom chita chay Borm.du phong sir dung dong
co Diesel
4 Bom bu ap Khong quy dinh
Tong cong suat phu tai tinh toan (KW) 0
Heé s6 du phong (1.1) 0.00
Heé s cos phi 0.85 14y tir 0.8-0.85
Cong sudt ngudn cdp cho hé théng Pece (kVA) 0.00
Céng suéit clia may phat dién du phong (kVA) 0 Pam bio

* Tinh todn dc quy dir phong cho hé thong bdo chay.

Yéu cau vé dung luong cua dc quy nén dugc xac dinh nhu sau.
- Dung luong 4c quy du phong cho hé théng bao chdy phai dam bao it nhat 24h & ché 4o
thudng truc va 30 phut & ché d6 bao chay
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- Khi str dung dc quy lam ngudn dién thi dc quy phai dwoc nap dién ty dong.

a) Xé4c dinh dong dién o tai trong tinh, 1Q. Khi tai trong c6 thé thay doi, phai sir dung dong
dién trung binh trong trudng hop xay ra su ¢ trong bat cir khoang thoi gian 24 h.

b) Xac dinh dong dién & phu tai toan tai, [A.

¢) Xac dinh hé s6 giam dung luong Fe cua dc quy khi duoc phong dién & IA, c6 tinh dén
dién ap 1am viéc nho nhat cta hé thong bao chay.

CHU THICH: Hé s6 giam dung luong dién hinh 1a 2.

d) Dung luong cua ic quy ¢6 mirc phong dién 20 h, C20 ¢ 15 °C dén 30 °C phai duoc xac
dinh theo cong thic (C.1).

C20 = 1,25[(IQ x TQ) + Fc(IA x TA)] (C.1)

Trong do6:

1,25 La hé s6 gay hu hong ac quy;

1Q La dong dién tong & tai trong tinh;

TQ La thoi gian ctia ngudn dién dy phong & tai trong tinh (thudng 13 24 h);

Fc La hé s6 giam dung luong cua ic quy 6 1A;

1A La dong dién tong ¢ diéu kién bao chay;

TA La thoi gian ctia ngudn dién du phong & phu tai toan tai (thuong 14 0,5 h).

C.1.2 Khi nhiét d6 trung binh cta dc quy vuot ra ngoai pham vi 15 °C dén 30 °C, phai sir
dung dit liéu ciia nha san xuit dc quy dé xac dinh bit ctr cac hé sb giam dung luong bd sung
thém nao dugc 4p dung.

C.2 Dong dién nap

C.2.1 Dong dién nap cua dc quy nén nap lai cho dc quy di phong dién trong 24 h dé c6 du
dung luong duy tri hé thong béo chdy trong 5 h vdi tai trong tinh binh thudng, theo sau 1a 30
min & diéu kién bao chay.

C.2.2 Mot 4c quy da phong dién 13 dc quy da dat t6i dién ap van hanh nho nhit cta hé thong
bao chay hodc dién ap nho nhat do nha san xuat ac quy quy dinh khi dugc phong dién &
dong di¢n dang dinh vdi tai trong tinh

C.2.3 Dong dién nap nhé nhat 1C duoc tinh toan theo cong thirc C.2.

(C.2)

_125[(lg x5)+ (1, < 05)]

/
. 24

33




Trong do:

1,25 13 hé s6 ning thém dé tranh ton that trong qua trinh nap;
1Q 1a dong dién tong o tai trong tinh;

Fc La hé s6 giam dung luong cua dc quy & 1A;

IA La dong dién tong ¢ diéu kién bao chay;

C.3 Tinh toan ngudn dién

Dung luong ngudn dién chinh dugc quy dinh dé dap tmg cc yéu cau cia tiéu chudn nay.
Mot cong thire dién hinh cho dong dién téng, IPSE, duoc quy dinh téi ngudn hé thong bao
chay trong diéu kién tinh va nap ic quy dugc cho trong cong thirc (C.3), va dong dién tong
¢ tai trong tinh dugc cho trong cong thirc (C.4):

IPSE =1Q+ IC (C.3)

IQ =IQWS + IQANC (C.4)

Trong do6:

IC 1a dong dién nap;

IQ 14 dong dién tong & tai trong tinh;

IQWS 1a dong cao nhit & tai trong tinh cta hé thong bao chay;

IQANC la dong & tai trong tinh ctia phu tai bat ky.
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TINH TOAN DUNG LUQNG AC QUY TU TRUNG TAM BAO CHAY
Can civr TCVN 7568-14:2025
STT [Hang muc Ki hiéu Don vi |Gia tri Ghi chu
1 |Dong cao nhit & tai trong tinh ctia hé thdng béo chay Iqws A 0.63895[Standby current
1.1 |Tu trung tam bao chay A 0.5
1.2 |Pdu bdo chay A 0.09045
1.3 |Coi bdo chay A 0.033
1.4 |Module bao chay A 0.0155
2 |Dong & tai trong tinh ctia phu téi bét ky (néu co) Iganc A 0
3 |Dongdién tdng & tai trong tinh Iq A 0.63895]1Q = IQWS + IQANC
4 |Dong dién tdng & diéu kién bio chay la A 1.63895[Alarm current
4.1 |Tu trung tam bao chay A 1.5
4.2 |Pau bdo chiy A 0.09045
4.3 |Coi bao chay A 0.033
4.4 |Module bao chay A 0.0155
5 | Thoi gian ctia ngudn dién du phong & phu tai toan tai Tq h 24
6 | Thoi gian ctia ngudn dién du phong & phu tai toan tai Ta h 0.5
7 |Hé s suy giam dung luong dc quy Fc - 2
8 |Diéukién nhiét do °C_[15-30°C
9  |Hg sb an toan khi tinh dung luong va dong nap - 1.25
I _|Dung lugng fic quy cin thiét C20 Ah | 212171875
II |Dong nap yéu ciu Ic A 0.209
Il |Téng dong cip IPSE A 0.848
1A% Lua chon 2 ac quy 12V-20ah
Chuong S. KET LUAN:

Qua qua trinh nghién ctru tinh toan trén co s¢ yéu cau cua chu dau tu va cac quy dinh

cua tiéu chuan nha nudc, cong voi nghién ctru kha nang k¥ thudt cua cac hang san xuat thiét

bi PCCC. Chung t61 da dua ra dugc giai phap hé théng PCCC hién dai, dat d6 an toan cao,

phu hop véi cac tidu chuan ciia nha nude trong linh vuc PCCC.

H¢ chira chay chu dao béng nudc va phy trg 1a binh bdt chita chdy xach tay. Khi ddm

chay moi phat sinh con chay nho thi c6 thé ding phuong tién chira chay ban dau la cac binh

chira chay dé dap tat.

Hé thong Phong chay, chira chay duoc thiét ké thoa man yéu cau cua chi dau tu dé ra.

Heé thong phong chay chita chay 14 hé thong hién dai c6 do tin cay cao...
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