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CUA HE THONG CHUA CHAY TU PONG
BANG NUOC SPRINKER CHO NHA KHO

CO CHIEU CAO XEP HANG TREN 5,5 MET

Thwong ta, TS Nguyén Pirc Anh
Truong phong Qudan ly Nghién ciu khoa hoc, Truong Dai hoc PCCC
*Tac gia lién hé: Nguyén Bic Anh (anhpchp@gmail.com)

Tém tit: Bai bdo trinh bay mé hinh va két qua mé phéng khd ndng lam viéc ciia hé thong chita chdy
tir ddng bang nude Sprinkler cho nha kho ¢6 chiéu cao xép hang trén 5,5m theo tiéu chuan NFPA 13:2022.
Két qua mé phong cho thdy hé théng dap iimg tot kha nang chita chdy theo phwong dn thiét ké da ddt ra.
Hiéu qua chita chdy ciia hé thong phu thudc chii yéu vao ching loai, théng sé va phwong phdp ldp dat cdc
dau phun nwée tw dong Sprinkler.

Tir khod: hé thong chita chdy Sprinkler, chiéu cao xép hang trén 5,5 mét.

Abstract: This article presents the model and simulation results of the operational capacity of an
automatic fire sprinkler system using water designed for warehouses with stacking heights exceeding 5.5
meters, in accordance with NFPA 13:2022 standards. The simulation results demonstrate that the system
meets the required fire suppression performance based on the proposed design plan. The effectiveness of the
system is primarily impacted by the type, specifications, and installation method of the automatic sprinkler
heads.

Keywords: fire sprinkler system, stacking height of over 5.5 meters.

1. Pit van dé

Sy phat trién manh mé cta cac nganh san xuit cong nghiép, cling nhu cic san thuong mai dién tr gin
day voi cac doanh nghiép 16n nhu: Shopee, Lazada, Tiki... dang 1a dong luc cho xu huéng dau tu xay dung
va phat trién ha ting kho van tai Viét Nam. Boi I8, ha ting kho van ngay nay khong chi 14 noi luu giit hang
hoa, nguyén vat liéu phuc vu san xuét, kinh doanh ma con dong vai tro 1a noi gom, nhan don hang, chia nhé
hang, dong goi va phan phdi don hang. ... Cac s liéu khao sat cho thay, nhu ciu vé nha kho ¢ Viét Nam dang
14 rat 16n va xu thé s& tiép tuc duoc dau tu xay dung véi sb lugng, quy mo 16n hon, hién dai hon, muc do tu
dong hoéa ngay cang cao hon nham dap tng sy phat trién ctia cac nha ban 1¢, nganh thuong mai dién tir, va hd
trg nganh cong nghiép san xuét. ...

Vi muc tiéu tdi da hoa hiéu qua su dung dét, cac nha kho dang dan duoc xay dung co chiéu cao 16n
hon, dong thoi bd tri cac gia ké cao tang dé gia ting khdi lwong hang hoa luu trir. Xu hudéng thué mit bang
nha kho Iuu trir hang héa trén gia ké cao tang c6 dién tich dudi 1.000m? dang gia ting, dién tich nay nho hon
kha nhiéu so voi dién tich thué nha kho truyén thong trude kia.

Cong niang dién hinh cta nha kho hién nay gdm 05 khu vuc nhu hinh 1:
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_ Hinh 1: Bo tri cong nang dién hinh trong kho hang. 7 7
1. Khu vue boc do; 2. Khu vuece tiép nhan; 3. Khuy viee luu triv hang hoa trén cdc gia ké; 4. Khu vuee kiém tra, dong goi chuan bi
xuat hang; 5. Khu viee chuyén hang.

Dbi v6i cac nha kho duge xay dung dé luu trit hang héa, phuc vu truc tiép qua trinh san xuét tai phan
xuong lién ké thi viéc bo tri mat bang cong ning c6 thé duogc rat gon di mot sé khu vue nhu: khu vye tiép nhan
va lay hang; khu vuc bdc d& va chuyén hang co thé dugc thay d6i thanh hé thong cac bang chuyén tu dong két
ndi truc tiép gitta nha kho va xudng san xuét thay vi viéc van chuyén bang phuong tién co gidi.... Viéc bd tri
cong ning va dic diém kién trac, xay dung ctia cac nha kho c6 chiéu cao xép hang 16n doi hoi viéce thiét ké cac
hé thong PCCC, trong d6 c6 hé thdng chira chay ty dong Sprinkler phai ap dung céc tiéu chuan quc té, boi
TCVN 7336 - 2021 chi 4p dung cho hé thng chita chay Sprinkler dbi voi gian phong c6 chiéu cao dén 20m va
chiéu cao xép hang dén 5,5m. Vi vay, viéc nghién ctru mé phong, danh gia hiéu qué cua cac giai phap bd tri hé
thdng Sprinkler cho cac kho hang vé6i chiéu cao xép hang 16n hon 5,5m so v&i pham vi diéu chinh cta tiéu chuan
Viét Nam trong qua trinh thiét ké, tham duyét 1a rat can thiét.

2. M6 hinh mé phéng hé thong chira chay tw dong Sprinkler cho nha kho c6 chiéu cao xép hang
16m hon 5,5m

- Cong cu md phong: chon phan mém mo phong dam chay Pyrosim, 1a phin mém phat trién trén nén
tang FDS (Fire Dynamics Simulation) ciia Vién Tiéu chuan Qudc gia Hoa Ky (NIST).... Phan mém c6 thé tich
hop véi AutoCAD (DXF) hay Revit (FBX) cho viéc tao dung cac mo6 hinh phirc tap. Pyrosim dugc khai thac
chu yéu dé giai quyét cac bai toan thuc té trong cong tac dam bao an toan chdy cho nha va cong trinh. Bén
canh do, n6 cling dugc khai thac nhu mot cong cu phuc vu cho nghién ctru co ban vé su chay va mo phdéng
dong luc hoc dam chay.

- Nha kho str dung mo6 phdng c6 kich thude: dai 10m, rdng 8m, cao 25m.

- Pic diém sap xép hang hoa trén ké hang: vat liéu chira trong nha kho 14 nhya nhém A, duge xép trong
cac thung carton kich thude (1,35x1,35x1,35)m va Xép trén pallet; cac ké hang dugc ddt cach nhau 1,2m;
chiéu cao xép hang 22,35m. Thong sb hang héa ciia nha kho duogc khai bao nhu hinh 2:
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Edit Surfaces >
ADIABATIC Surface ID: PLASTIC A
FLOOR
HVAC Description: FMRC Standard Plastic Commodity
IGNITOR
Color: 1 Appearance:
INERT i @
MIRROR Surface Type: | Layered ~
OPEMN
PALLET Geometry Reaction Species Injection Particle Injection Advanced
PERIODIC
PERIODIC FLOW ONL Material Layers Surface Props Thermal
PLASTIC A
SHEET METAL Heat Transfer
Model: 1D ~
Cell Size: 0.15 m

Material Layers

Layer Divide:
Thickness (m) Material Composition Edit *E Insert Row
1 S5.0E-3m| 1.0 "CORRUGATED PAPER" Edit.. B Remove Row
= Edit..

% Move Up

% Move Down

[ Copy
# Paste

3 cut

Newv...

Add From Library...
&SURF ID="PLASTIC A', FYI="FMRC Standard Plastic Commodity’, COLOR='"TAN', HRRPUA=500.0,
Rename... RAMP_Q="PLASTIC A_RAMP_Q', E_COEFFICIENT=0.5, IGNITION_TEMPERATURE=370.0, BURN_AWAY=.TRUE.,
MATL_ID(1.1)="CORRUGATED PAPER’, MATL_MASS_FRACTION(1,1)=1.0, THICKNESS(1)=5.0E-3/

Delete... &RAMP ID="PIASTIC A RAMP O' T=0.0 F=0.0/

Apply Cancel
Hinh 2: Khai b4o théng so hang hda trong kho hang.

- Pau phun Sprinkler sir dung cho nha kho 14 loai Sprinkler phan @mg nhanh, c6 chi sb thoi gian phan
mg nhiét RTI < 50 (m.s)%%. Thong s6 k¥ thuat cua dau phun lap dit trong gia ké hang va dau phun lap dat
trén mai (ngudng tac dong nhiét, hé sb luu luong K, hudng lp dat, dic tinh phan bd nudc...) duoc 13y theo
NFPA13:2022, theo cic phuwong 4n khac nhau va dugc khai bao trén phan mém nhu hinh 3:

Spray Models X Spray Models X
Generic Commercial § | Spray Model ID: ~ K-11 Generic Commercial & Spray Model ID: ~ K-7336 bang 2
Generic Industrial Spri Generic Industrial Spr:
Generic Residental 5 Description: Generic Residential § | Description:
Ej’;m Storage Spra Ejected Particle: = Water v Edit Particles.. E_Q;E”D Storage Spr: Ejected Particle: = Water v Edit Particles..
FlowRate  JetStreams ~ Misc  Advanced brdibang 2 FlowRate  JetStreams  Misc  Advanced
0 Specify: 168.96 L/min (®) Specify: 151.2 L/min
Calculate  (Flow Rate (Kp) = 59.709801 L/min) Calculate  (Flow Rate (Kvp) = 59.709801 L/min)
e Pressure (p): 0.5 ba Ope Pressure (p): 0.5 ba
K Factor (K): 85.0 L/{minatm K Factor (K): 85.0 L/(mit
Varies with the number of active sprinklers tied to ejected particle Varies with the number of active sprinklers tied to ejected particle
Edit Pressure Ramp...
Flow Rate: 60.0 L/min Flow Rate:
Operating Pressure (p): | 0.5 ba Operating Pressure (p): | 0.5 ba
K Factor (K): 850 L/(minatm’ K Factor (K): 85.0 L/(min-atm
0/2 properties chosen. 0/2 properties chosen.
Nev Ramp-Up Time:  Tanh v 00s New Ramp-Up Time:  Tanh v 00s
Add From Libary.. &PROP ID="K-11, PART_ID="Water,, FLOW_RATE=168.96, PARTICLE_VELOCITY=5.0, SPRAY_ANGLE=30.0,180.0/ Add From Libary.. &PROP ID="K-7336 bang 2, PART_ID="Water, FLOW_RATE=151.2, PARTICLE_VELOCITY=5.0,
Rename.. Rename... SPRAY_ANGLE=30.0,180.0/
Delete... Delete...
Apply Cancel Apply Cancel
a) Pau phun Sprinkler trong ké hang. b) Pau phun Sprinkler trén mdi.

Hinh 3: Khai bdo théng sé dau phun Sprinkler.
- Giira cac gi4 ké hang hoa sir dung cac tdm chin ngang dé chia hang hoa thanh nhiéu ting khac nhau. Theo
quy dinh ctia NFPA 13:2022, khoang cach giira tim chén dau tién va san nha kho khong dugc quéa 3,0m; khoang
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cach gitra tAim chén d4u va tm chan thir 2 khong qua 3m; khoang cach giira cac tAim chéin con lai khong qua 1,5m
khoang cach giira cac dau phun trong gia ké 13 1,5m vai ké hang don, 2,85m véi ké hang doi. Cac dau phun duoc
dat dudi tdm chan dang dic bang thép co do day 0,78mm. M6 hinh b tri hang hoa va dau phun Sprinkler trong
gia ké hang va Sprinkler trén mai voi nha kho c6 chiéu cao xép hang trén 5,5m nhu hinh 4:

a) M6 hinh bé i hang héa, dau phun. b) M6 hinh bo i dau phun Sprinkler gia ké va dau

) i phun Sprinkler mai.
Hinh 4: M6 hinh bo i hang héa va dau phun Sprinkler.

3. Két qué mo phong

Véi cach b tri hang hoa va mang dau phun Sprinkler trong gia ke, Sprinkler trén méi nhu hinh 4, thoi gian
thyuc hién mé phong 3600s. Két qua mé phong nhu sau:
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30.9
a) M6 hinh bo tri hang da, dau phun. b) M6 hinh mang d@au phun Sprinkler.
Hinh 5: Két qua mo phong giai doan dam chdy méi phét sinh.

a) Mo hinh b ori hang héa, dau phun. ‘ b) M@ hinh mang d@au phun Sprinkler.
Hinh 6: Keét qud mo phong giai doan khi dau phun Sprinkler bat dau kich hoat.
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a) M0 hinh bo i hang héa, dau phun. b) M@ hinh mang d@au phun Sprinkler.
Hinh 7: Két qua md phdng giai doan dam chdy bi ddp tat.

EEEEEEENEEEERE
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a) Giai doan dam chdy phdt sinh.  b) Giai doan Sprinkler tic dong. ¢) Giai doan ddm chay bi ddp tat.
Hinh 8: Gidn do6 phén bo nhiét do cdc giai doan cia ddam chay.
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Két qua mo phong cho thiy, & giai doan ban dau (tai thoi diém 30,9s) dam chay phat sinh, phat trién va
bat dau lan rong, khoi lan theo cac khe, khoang hé dich chuyén Ién trén, nhiét do tai vi tri lép dau phun
Sprinkler trén gia ké dang ting dan, tuy nhién chwa dat ngudng tac dong nén dau phun chua bi kich hoat.

Tai thoi diém 165,2s nhu trong hinh 6, ¢6 05 dau phun di bi tac dong phun nudc chira chay, khoi den
bao phu day dic nha kho. Tuy nhién, ving tic dong nhiét ciia dam chay da duoc kiém soat, thu hep dan.

Tai thoi diém 1300,4s véi 06 dau phun da dugc kich hoat chira chay, dam chéay duogc dap t4t hoan toan.
Gian d6 phan bd nhiét do trén hinh 8 cho thiy nhiét d6 ving chay di giam xudng dudi nhiét d6 duy tri sy
chay, luong khéi sinh ra tir dam chay da giam dang ké, duy tri tim nhin binh thudng.

4. Két luan

Viéc 4p dung cac Tiéu chuin nudc ngoai duoc chap thuan & Viét Nam dé giai quyét cac bai toan bao vé
an toan PCCC cho cac kho luu trit hang héa trén ké hang cao trén 5,5m 1a can thiét trong bbi canh pham vi
diéu chinh cta cac tiéu chuan hién hanh tai Viét Nam chua day di. Tuy nhién, dé dam bao hiéu qua chira chay
clia cac giai phap, viéc lya chon phuong an thiét ké va chon dung ching loai dau phun Sprinkler dong vai trd
rat quan trong. Do d0, cac don vi tu van thiét ké cling nhu lyc lugng Canh sat PCCC&CNCH lam cong tac
tham duyét can stir dung thém cac cong cu md phong dé kiém tra, danh gia hiéu qua cia cac giai phap dé ap
dung mdt cach chinh xac, mang lai hi¢u qua bdo vé cao.m
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