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TOM TAT

Dé c6 thé lwu hanh trén thi trieong, dau phun chita chdy phdi dwoc kiém dinh theo quy dinh.
Nghién ciru dé xudt giai phdp tw déng héa quy trinh kiém dinh givp giam sai sot, ting tinh dong
nhdt va nang cao hiéu quad kiém dinh. Bai bdo gom hai phan: Phan 1 trinh bay nghién ciru cdc tiéu
chi kiém nghiém dau phun chita chdy lam co sé cho viéc dé xudt gidi phdp t ddng héa quy trinh
kiém nghiém trong Phdn 2. Bai bdo tdp trung viéc lirong héa cdc tiéu chi kiém nghiém dau phun
chita chay theo TCVN 6305-1: 2007 va céc tiéu chudn lién quan.

Tir khéa: Pau phun; Kiém dinh; Tu dong héa; Phong chdy chita chay (PCCC).
ABSTRACT

Fire sprinklers should be thoroughly tested by regulations before being made available on
the market. To make the inspection process more efficient, it is worth researching and proposing
automation solutions. This article will focus on the criteria for testing fire sprinklers and suggest
ways to automate the process. Part 1 will study the criteria for fire sprinkler testing, while Part 2

will propose solutions for automating the inspection process. We will be using the criteria outlined
in TCVN 6305-1: 2007 and related standards to guide our discussions.

Keywords: Sprinkler,; Testing equipment, Automation; Fire protection.
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1. TONG QUAN

Viée kiém dinh chéat luong trude khi
dua ra thi truong 13 yéu ciu bt budc cia cac
san phdm phuc vu PCCC. Ty dong héa quy
trinh kiém dinh ddi véi cac thiét bi PCCC giup
giam sai sot, ting tinh dong nhat va nang cao
hiéu qua kiém dinh. O Viét Nam hién nay, viéc
tu dong hoa ciing nhu nghién ctru vé ty dong
hoa quy trinh kiém dinh 13 chua dugc quan tim
ding muc. Trudce tinh hinh nay, DCSELab —
Phong Thi nghiém Trong diém Qubc gia Didu
khién S6 va KV thuat Hé¢ théng da xem viéc
tu dong hoa quy trinh kiém dinh céc thiét bi
PCCC la mot trong cac uu tién nghién clru tai
Lab. Mot s6 giai phap di dugc trién khai va
tmg dung trong thuc té nhu: Ty dong hoa 10
dbt kiém dinh vat liéu chng chay [4], [7] ,[8],
[9]; Thiét ké hé théng kiém dinh voi chita chay
[3],... Ngoai ra, DCSELab dang tién hanh thiét
ké va thuc nghi¢m mat s6 hé théng nhu: thiét
ké robot kiém dinh binh chita chay [5], [6]....
Dé thyc hién viée tu dong hoéa quy trinh kiém
nghiém dau phun chita chay, trudc hét, tac gia
lugng hda cac budc cia phép thir trong QCVN
03: 2021/BCA va TCVN 6305-1:2007 (gom 19
tiéu chi). Tiép theo, cac budc trong céc tiéu chi
duoc sap xép theo trinh ty phu hop cho viée tu
dong hoa kiém dinh cac tiéu chi twong tng. Sau
d6, dé xuit phuong an két hop cac tiéu chi theo
nhém chure nang lién quan, phu hop cho viée tu
dong hoa trén cung mot may. Cudi cing, dua
vao cac nhom tiéu chi d3 két hop, thiét ké, ché
tao may kiém dinh. Bai bao nay trinh bay téng
quan vé sprinkler va luong hoa céac tiéu chi
kiém nghiém dau phun chita chdy theo TCVN
6305-1:2007.

Pau phun chita chay (sprinkler) 1a co
cdu dugc thiét ké dé kich hoat & mot nhiét do
xac dinh. Sau khi duoc kich hoat, dau phun
chita chay s& xa mot ludng nudc va phan bd

luéng nudce do theo mot dac tuyén va luu lugng
duoc thiet ké trudce.

Rennbi ddu Skg

Nit chdn
Cam img nhié&
Than sprinkler
Téam dinh hudmg

Hinh 1. Céu tao dau phun chita chay.

Nguyén 1y hoat dong: khi ¢ trang thai
binh thuong, bd phan cam Ung nhiét s& gilr
cho nut chan khong bi roi ra. Khi nhi¢t do moi
truong dat dén nhiét do lam viéc cua sprinkler
(nhiét d6 1am v& bau thity tinh hodc nhiét do
lam chay mbi han ciia phan tir nong chay), bo
phéan cam tng nhiét cua sprinkler sé roi ra, tu
d6 nut chan dugc giai phong va cho phép nude
phun ra.

Sprinkler dugc phan loai theo: 1.
Puong kinh miéng phun: ¢10; $15; va $20 [1];
2. Phan tir cam tng nhiét: bau thity tinh va phan
tir néng chay; 3. Hudng lap dat: huéng xudng,
huéng 1én, sprinkler bén vach; 4. Téc do phan
g d6i voi nhiét: tiéu chuan, nhanh, dic biét.

—r::-—t:-
h B

Hinh 2. Nguyén ly hoat dong cua sprinkler
2. TIEU CHUAN KIEM PINH SPRINKLER

QCVN 03:2021/BCA [2] duara 19 yéu
cau va phuong phép thir d6i voi sprinkler dua
theo TCVN 6305-1:2007.
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2.1. So' bo

Gom hai bai kiém tra: 1. Tinh 6n dinh;
2. Kha ning lap rap. Ddi v6i bai kiém tra thu
2, sprinkler phai dugc thir thao 1ap bang tay va
thao 1ap bang dung cu thao chuyén dung.

2.2. Truc quan

Gdm ba noi dung: 1. Ghi nhan; 2. Sy
pht hop véi ban v&; 3. Khuyét tat nhan thay
duoc bfmg mét. Noi dung ctia nhan dugc néu &
muc 8 cua tiéu chuén [1].

2.3. B¢ bén than va tai trong lam viéc
Yéu cau:

Dung cu do chiéu dai c6 do chinh xac
0,01mm. D¢ gian dai cua sprinkler khong dugc
> 0,2% chiéu dai than sprinkler trudc khi kiém
nghi¢m.

Quy trinh:

Budc 1: Po chiéu dai ciia than sprinkler
trude khi lap sprinkler vao may.

Budc 2: Cép ap suit thay tinh 12bar tai
clra nap cua sprinkler.

Budc 3: Do chiéu dai cua sprinkler.

Budc 4: Giam ap sudt vé Obar va thao
phan tir cam tg nhiét cua sprinkler ra.

Budc 5: Do chiéu dai cua sprinkler.

Budc 6: Tang tai trong co hoc < 500N/
min dén khi sprinkler dat chidu dai nhu khi
dat 4p sut 12bar, ghi lai tai trong co hoc (lam
viéc).

Budc 7: Tiép tuc ting tai < 500N/min
dén hai 1an tai trong lam viéc quy dinh, duy tri
15 £ 5s.

Budc 8: Thao sprinkler khoi may kiém
nghiém va do do dai cua sprinkler.

2.4. Kha niing chong ro, do bén thity tinh
Yéu cdu:

Khi ting, giam va duy tri ap suat, khong
duoc co bat cir dau hiéu ro ri nao xuat hién va
sprinkler khong bi pha huy.

Quy trinh:

Budc 1: Loai bé hét bot khi trong
sprinkler va dudng dng.

Budc 2: Lap 20 sprinklers, ting ap suat
nude 1bar/s dén 30bar, duy tri 3min.

Budc 3: Giam ap suét 1bar/s vé Obar.

Budc 4: Tang ap suat 0,lbar/s dén
0,5bar, duy tri 15s.

Budc 5: Tang ap suit 0,1bar/s dén
10bar, duy tri 15s.

Budc 6: Tang ap suit 20bar/min dén
48bar, duy tri 1min.

Bude 7: Giam ap suit 20bar/min vé 0
va thao sprinkler.

2.5. Chwre nang
Yéu cau:

MG&i 8 sprinklers duogc 1ip vao mot vi tri
ap sut, v6i 3 muc: 0,35, 3,5 va 12bar. Sau 60s,
tai bat ky vi tri ap sudt nao, cac manh v cua
phan tir cam Gng nhiét van vudng lai va can tre
su phan b6 nudc cua canh hudng dong thi pha1
tién hanh thur la1 thém 3 1an nita tai vi tri 4p suat
d6 va tong s6 sprinkler khong thoa khong > 1
sprinkler.

Quy trinh:
Bude 1: Lap 24 sprinklers vao 16 nung,

ting ap sudt tai cic vi tri 1én ap suét chi dinh
(mdi vi tri 8 sprinklers).
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Budc 2: Tang va ghi lai nhiét d6 10 nung
400 £ 20°C trong 3min (tiép tuc tang nhiét do
v6i cung do tang toc d6 ddi voi sprinkler van
hanh > 420°C).

Budc 3: Tiép tuc thuc hién cac bai thi
vé luu luong, phan bd nudc cho cac sprinkler
da van hanh khi nung trong 10.

2.6. Nhiét do lam viéc

Thiét bi:

Bé thir theo TCVN 6305-1:2007.

Yéu cau:

Yéu ciu vé chit 1ong thir: Nude di khir
chat khoang doi véi sprinkler ¢6 nhiét do lam
viéc < 80°C; hodc Dau thuc vat, glycerin hoac
dau téng hop néu sprinkler c6 nhiét d lam viéc

cao hon.

Nhiét ké c6 do chinh xdc =+ 0,25%.
Sprinkler phai van hanh trong khoang:

1+(0,351+0,62) (1)

Véi: I 1a nhiét do lam viéc danh nghia,
°C, duoc quy dinh theo Bang 2.

Badng 1. Bang nhiét do lam viéc danh nghia

Sprinkler ¢é phan tir dé chay

I,°C Mau phan tir dé chay
57+177 Khéng son mau
80 + 107 Tring
121 + 149 Xanh da troi
163 + 191 bo
204 + 246 Xanh la cay
260 + 302, 320 + 343 Da cam

Sprinkler ¢6 bau thity tinh
I,°C Mau bau thuy tinh
57 Da cam
68 bo
79 Vang
93, 107 Xanh la cay
121, 141 Xanh da troi
163 Hoa ca
182,204, 227, 260, 343 Pen

Quy trinh:

Budc 1: Lap sprinkler vao bé chét long.

Budc 2: Chuan bi, d6 chat long vao bé.

Budc 3: Tang nhiét do trong bé < 1°C/
min dén mirc thap hon nhiét d6 lam viéc 20 +
22°C.

Budc 4: Duy tri nhiét d§ 10min.

Budce 5: Tang nhiét 0,5 = 0,1°C/min
dén khi sprinkler van hanh. Ghi lai nhiét do van
hanh.

2.7. Kha niing bau thiiy tinh chju nhiét
Yéu cau:

Chat 1ong thr nhu muc 2.6. Bau thiy
tinh khong dugc vd sau khi trai qua bai test.
Phép thtr dugc thuc hién boén 1an cho ting
sprinkler.

Quy trinh:

Budc 1: Lap sprinklers vao bé thir.

Budgc 2: Chuén bi, d6 chat long vao bé.

Budce 3: Tang nhi¢t 1°C/min tir 20 +
5°C dén < 20 + 2°C nhiét do lam viéc.

Budce 4: Tang nhiét d§ 1°C/min dén <
5°C nhiét d6 lam viéc.

Budc 5: Lay sprinkler ra khoi bé chit
long va lam ngudi trong khong khi.
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2.8. Séc nhiét
Yéu cau:

Chét 16ng thtr nhu 2.6. Sau khi qua bai
kiém tra vé soc nhiét, sprinkler phai théa yéu
cau cua bai kiém tra chirc nang.

Quy trinh:

Budc 1: Piéu hoa sprinkler & nhiét do
20 £ 5°C trong > 30min.

Budc 2: Lép sprinkler vao bé.

Budc 3: Chuén bi chat 1ong nhu yéu cau
va db chat 16ng vao bé.

Budc 4: Tang nhiét dén nhiét do <10+
5°C nhiét do lam viéc.

Budc 5: Lay sprinkler ra khoi bé va
nhing vao mot bé nude di khir khoang (6 10 +
5°C) sau < 5s.

Budc 6: Tién hanh thir chirc nang.

2.9. Luu lwgng nudc
Yéu cau:

Hé sb K duoc tinh

K=g/N10p 2)
Voi:

q: Luu lugng nudc, /min;

p: Ap suét, bar.

Gia tri cua K cho ¢ Bang 2.

Bdng 2. Hang s6 luu heong sprinkler theo dwong
kinh danh nghia miéng phun

Puwong kinh miéng phun, mm K
10 57+3
15 80+4
20 115+6

Quy trinh:

Budc 1: Lap sprinkler vao may.

Budc 2: Cip nudc.

Budc 3: Tang ap sudt tir 0,5bar dén
6,5bar voi muc tang lbar, tinh toan, danh gia
hé s6 K cua ting mirc 4p suat.

Budc 4: Giam ap sudt tir 6,5bar dén
0,5bar voi muc giam 1bar, tinh toan, danh gia
hé s6 K ctia timg mirc ap suat.

2.10. Phan b6 nwéc doi véi sprinkler khong
thudc loai sprinkler bén vach

Yéu cau:

S6 luong thung do c6 lwong nude <
50% khong dugc it hon sé lugng duoc quy dinh
trong Bang 3.

Bdng 3. Bang théng sé phan bo nuée cho sprinkler
khong thuoc dang sprinkler bén vach

I:;:i:lr(({:f/ Dién tich bdo | Khodng cach
Umin ’ vé, m? sprinkler, m
50,6 20,25 4,5
61,3 12,25 3,5
135 9 3
90 9 3
187.,5 6,25 2,5
Khoang cach | SL ’thl‘mg do Ap S}lx?it cin
sprinkler, m toi thiéu thiét, bar
4,5 8 0,78
3,5 5 0,58
3,0 4 1,37
3,0 4 0,61
2,5 3 2,65
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Quy trinh:

Budc 1: Do duong kinh miéng phun.

Budc 2: Lap dit 4 sprinkler cing mot
loai va ¢ miéng phun vao phong thir.

Budc 3: Cung cap nudce véi luu luong,
ap suat theo Bang 3 trong 10min.

Budc 4: Bo va théng ké luu luong nude
trong cac thung do.

2.11. Phan bd nwére sprinkler bén vach
Yéu cau:

Nuée tir sprinkler xa xubng tir canh
hudng dong phai dat tir 40% + 60%.

Quy trinh:

Budc 1: Do duong kinh mi¢ng phun.

Budc 2: Lap 2 sprinkler ¢6 cung c&
miéng phun vao phong kiém nghiém.

Budc 3: Cap luu luong (Bang 4) can
thiét trong 10min.

Budc 4: Po va théng ké luu luong nudce
trong cac thung do.

Budce 5: Quan sat phan dién tich tuong
ma sprinkler lam u6t.

Bang 4. Bang quy dinh luu lwong nudc cho bai
kiém tra phin bé mede sprinkler bén vach

Puwong kinh | Luwgng bao phi | Luu lugng,
miéng, mm nwéc, mm/min 1/min
<15 >2 57
> 15 >2,8 78

2.12. Phan b6 nwéc phia trén va phia duéi
canh hudéng dong

Quy trinh:

Budc 1: Do duong kinh miéng phun.

Budc 2: Lap sprinkler ndm ngang trong
gia thir theo so d6 quy dinh.

Budc 3: Cip nudce trong 30s (Bang 5).

Budc 4: Do lugng nudce cua hai ngan va
danh gia.

Bdng 5. Bang théng sé bai thir phdn b6 nude
phia trén va phia duoi canh huong dong

Puwong kinh
miéng phun Ap suit, bar Luu lugng
eng phun, P ’ nwéce, I/min
mm
10 0,78 50,6
15 0,58 61,3
20 0,61 90

2.13. B§ chiu an mon do swong muoi
Yéu cau:

Phun suong natri clorua 20%, pH = 6,5
+172,1,126 = 1,157g/ml & 35 + 2°C vao mau
thtr & vi tri 1am viéc trong budng c6 thé tich >
0,43m°.

Quy trinh:

Budc 1: P6 day nudc va bit kin miéng
sprinkler.

Budc 2: Gan sprinkler vao budng thir.

Budc 3: Piéu ché dung dich mubi.

Buéc 4: Phun dung dich mudi vao
budng thir & 0,98bar trong 10 ngay.

Budc 5: Nang nhiét d trong budng 1én
mirc 35°C.

Budc 6: Liy sprinkler ra sau 10 ngdy va
dé kho trong khong khi 4 = 7 ngay.

Bugce 7: Thuc hién bai kiém tra chirc
nang va thtr nhi¢t dong luc hoc.

2.14. Py chiu dn mon do sunfua dioxit

Yéu cau:
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Sau khi trai qua phép thur 2.14, sprinkler
van thoa cac phép thir vé chirc ning va thir ting
nhiét dong luc hoc.

Quy trinh:

Bué6e 1: P diy nudc vao miéng cua
sprinkler va bit kin miéng sprinkler.

Budc 2: Lap sprinkler vao bé.

Budc 3: D chét 1ong vao bé.

Budc 4: Sau 6 ngay, thém 20ml dung
dich axitsulphuric vao bé thir.

Budc 5: Sau 2 ngay, lay sprinkler ra 1am
kho trong khong khi 4 + 7 ngay & nhiét do 35°C
va do 4m < 70%.

Budc 6: Pem sprinkler thtr chirc nang,
nhiét dong luc hoc.

2.15. Va dap thuy lue
Yéu cau:

Sprinkler phai thoa yéu cau cua bai
ki€ém tra chirc nang va bai ki€m tra ro ri sau khi
chiu tadc dong cua blia nudec.

Quy trinh:

Budc 1: Lap sprinkler vao may thir va
dap thuy luc.

Budce 2: Lam sach hét khong khi khoi
sprinkler va thiét bi thu.

Budc 3: Tao ra 3000 chu ky thay doi
ap sut tir 4 £ 0,5 + 30 % lbar véi toc d6 100 +
10bar/s.

Budc 4: Thao sprinkler ra may kiém tra
va dap thuy luc.

Budc 5: Thuc hién bai kiém tra chuc
ning va bai kiém tra ro ri cho sprinkler.

2.16. Rung

Yéu cau:

Sprinkler phai théa yéu cau cua bai
kiém tra chirc nang va bai kiém tra ro ri sau khi
dugc rung trong 120h.

Quy trinh:

Budc 1: Lap sprinkler vao ban rung.

Budc 2: Tac dong rung hinh sin, f=5Hz
+ 40Hz véi téc d6 Smin/octa, bién do lmm,
huéng rung nam doc theo truc ren ndi dng.

Budc 3: Néu phat hién tan sd cong
huong thi tién hanh rung tai mdi tan s6 cong
hudng trong 120h.

Budce 4: Thao sprinkler khoi may thu
rung va thuc hi¢n bai kiém tra chuc nang, bai
kiém tra ro ri cho sprinkler.

2.17. Va dap
Yéu cau:

Sau va dap, sprinkler khong gy Vo,
bién dang Sprinkler phai thoa man yéu cau cia
bai kiém tra ro i va bai kiém tra chirc ning véi
ap suat 0,35bar.

Quy trinh:

Budc 1: Can, ghi khbi luong sprinkler.

Budc 2: Lip sprinkler vao thiét bi thr.

Budc 3: Tha vat ning roi vao dau mit
cua bd phan huéng dong tir do cao 1m.

Budc 4: Thao sprinkler khéi may thu
rung dé thyc hién bai kiém tra chirc ning va bai
kiém tra ro ri.

2.18. P bén chiu nhiét
Yéu cau:
Sau bai thir vé dd bén chiu nhiét,

sprinkler khong duoc co bién dang nhin thiy
duoc hoac nit vo.
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Quy trinh:

Budc 1: Lép dit sprinkler vao 10 nung.

Budc 2: Nung ¢ 800°C trong 15min.

Budc 3: Liy sprinkler ra khoi 10 nung
va nhiing vao bé nudc nhiét 6 15°C.

Budc 4: Kiém tra chirc ning va kiém tra
10 i cho sprinkler.

2.19. Tiing nhiét dong lue hoc, hé s6 din
Yéu cau:

Gia d& bang dong thau duoc thiét ké
sao cho su tang nhi¢t do cua gia do hodc nudc
< 2°C trong thoi gian thtr lam ngudi dot ngdt
riéng biét v6i thoi gian phan tmg 55s. Néu thoi
gian phan tng > 55s thi nhi¢t d6 cua gia do
hodc nudc phai khéng duge > 0,036 lan thoi
gian phan ng ddi véi khoang thoi gian cia
mot phép thir dot ngdt riéng biét. Thiét bi do
thoi gian c6 sai s6 + 0,01s.

Quy trinh:

Budc 1: P6 25ml nuée dd 6n dinh &
nhiét d0 moi truong vo mi¢ng sprinkler.

Budc 2: Dung PTFE boc ren sprinkler
va lip vao budng diéu hoa & nhiét do moi
truong it nhat 30min.

Budc 3: it gia dd da gan sprinkler vao
budng thir dang 6ng va thoi khi véi toe do va
nhi¢t do theo Bang 5 [1].

Budc 4: Do thoi gian phan ung.

Budc 5: Tinh toan gia tri RTI

 —tut (1 + C/u)
RTI = 3)

AT,
In [1 — —&ia (14 C/ud%)

Vi, t: thoi gian sprinkler phan ung, s;
AT: nhi¢t d6 khong khi thyc t& trir nhiét do
gia do, °C; AT : nhiét d¢ 1am viéc trung binh

cua thung chat long trir nhiét d§ gia do, °C;
u: van téc khong khi, m/s; C: hé sb dan, C =
(AT /AT, — Du®. C =0,25% néu C < 0,5".

3. KET LUAN

Bai bao trinh bay tong quan vé sprinkler
va tiéu chi kiém dinh sprinkler theo TCVN
6305-1: 2007. Cac ti€u chi dugc lugng hoa chi
tiét trir hai tiéu chi kiém tra so bd va kiém tra
truc quan. Phan 2 ctia bai bao dé xuit luu do
kiém nghiém cho céc tiéu chi va dé xuit giai
phap két hop céc tiéu chi thanh cac nhém phu
hop cho viée ty dong hoa thiét bi kiém dinh.

Loi cam on:

Nghién clru nay dugc tai tro boi
Dai hoc Qudc gia Thanh phé H6 Chi Minh
(PHQG-HCM) trong khuon kho Dé tai ma sb
TX2023-20b-01. Chung t6i xin cam on Phong
thi nghiém trong diém Diéu khién S6 va Ky
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