Panh gia dé tin cay cGia hé thong chiia chay bang nuéc

Assessment reliability of water- based fire fighting system

Tom tat

Tai Viét Nam hién nay, viéc danh gia hiéu qua
hoat ddng ctia hé théng chita chay bang nudc
phan nhiéu la dinh tinh ma khéng c6 dinh
lwgng. Chi tiéu dé tin cdy la cac théng so danh
gia hoat déng caa thiét bi (hay hé thdng)
bang cac gia tri cu thé. Can cii vao cac chi tiéu
d6, ngudi quan Iy con c6 thé du kién duoc thoi
diém siia chita hoac thay thé thiét bi trong hé
théng, gitp tang hiéu qua hoat dong va tudi
tho ctia hé théng.

Tir khoa: dg tin cdy, hé thong chita chdy bang nudc
(0 dinh, hé thdng chita chdy tu dong

Abstract

InVietnam, the performance effectiveness
evaluation of fire extinguishing systems is
generally qualitative, rather than quantitative.
Reliability criteria are parameters that evaluate

the performance of devices (or systems) by specific
values. Based on those criteria, devices in the
system can be scheduled for repairs or replacement,
which helps enhance the effectiveness and lifetime
of the system.

Key words: reliablity, fixed water- based fire fighting
system, fire sprinkler system
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1. D4t van dé

Hé théng chira chay bdng nuwéc gdm nhidu thiét bi ma phan 16n trong do, néu
xay ra sy c6 s& anh hudng dén hiéu qua hoat déng clia ca hé thdng. Chéng han
khi xay ra chay, hé théng cé lam viéc, nhwng vi ly do nao dé (vi du nhw cé ro ri...)
bom khéng cép du lwu lweng va cot ap chiva chay yéu ciu, dan dén hiéu qua
chiva chay thap, tham chi khéng hiéu qua. Viéc xay dwng bd chi tiéu danh gia
dd tin cay clia hé théng duoc thwe hién cén clr trén sé liéu thu thap dwoc vé cac
s ¢ thudng gép clia cac thanh phan trong hé théng va chi tiéu d6 tin cay cac
thanh phan cla hé théng.

2. Mt sé sw cd thwong gép trong thuc té

Hoat déng clia hé thdng chiva chay béng nwéc phu thudc vao rét nhiéu yéu
t& nhuw: chat lwong cla tirng thiét bi trong hé théng, bién phap thi cong lap dét,
trinh d6 quan ly van hanh, tac dong cla diéu kién ngoai canh... do d6, cé nhiéu
nguyén nhan gay ra sy cb cla hé théng, thweng sir dung cac thong sb cla
nhirng sw ¢ dién hinh, xay ra v&i tAn suét cao va anh hwéng nhidu dén hiéu qua
hoat déng clia hé théng. Qua khao sat cho thay, mét sb sw cb thweng xay ra dbi
véi hé théng chiva chay bang nuwéc nhu sau:

Sw cb dau phun trong hé théng
chiva chay tw dong: thuc t& cho
thay, sau mot thdi gian 14p dat va
da dwa vao s dung, sw cd phd
bién v&i dau phun d6 1a cé hién
twong ro nwéc du khéng co tac
ddng bén ngoai. Nguyén nhan chu
yéu do chét lwgng dau phun kém,
thi cong 1&p d&t khong dam bao kj
thuat. Sau mét thoi gian, méi néi
gitta dau phun va éng bi gi sét,
dw6i ap lwc nwéc 16n, vi tri yéu sé
bi ro ri nworc.

Hinh 1. Dau phun hé thong chira
chay bi ro ri

Sw ¢b ro ri dwdng 6ng: rod ri dan
dén ap lyc trén dwong 6ng giam,
bom phai hoat ddng lién tuc dé& bu
ap. Nguyén nhan chd yéu 13 do
trong 6ng bi gi sét, 6ng lai ludn chiu
ap lwe nwéce Idn nén cac vi tri nbi
dé bi ran ntt, dan dén ro ri.

Sw cb hé théng bom: cé nhiéu
nguyén nhan gay ra 16i hé théng
bom. Chang han hé théng bom
lau ngay khoéng duoc kiém tra bao
dudng van hanh dan dén mot sb 16i
nhw khong kh&i dong dwoc, trong
bom bj gi sét, bom khong hut dwoc
nuwéec....

Hinh 2. Mat trong 6ng cap nudc
chira chay bi gi sét, lam giam lién
két 6ng tai cac vi tri noi

Suw c¢b ngudn nuéc: moét sb
nguyén nhan dan dén sy cb vé
ngudn nuwéc nhw dwong bng cép
nwéc thanh phd bi sw cb dan dén
khéng c6 di nuéc cp cho cac bé
dy trlr nwée chiva chay; hay nwéc
dy trlr cho chira chay bj dung sai
muc dich...

Sw cb cac thiét bj khac trén
dwdng dng: van bi ket, hé..

Hinh 3. Bom bi gi sét phia trong
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Ngay thang
nam

Thei gian hoat
dong dén lac
xay ra sw cb

Thiv tw 1an
xay ra sw co
chira

The&i gian nglrng
hoat dong dé stra

Biéu hién tinh
trang sw co

Bién phap stra
chira da thwc
hién

Nguyén nhan
Xxay ra sw co

Sw cb hé théng bao chay: véi hé thdng chira chay tw
dong Drencher khéi dong bang hé théng bao chay, sw cb
ctia hé thdng bao chay sé dan dén sy ¢ hoat dong ctia hé
théng Drencher.

3.Thu thap va xi Iy s lidu khi xac dinh chi sé tin cay
cua hé théng

Khi phan tich d6 tin cay cla ca hé thdng can quan tam t6i
sw ¢d 16i (hdng) cla cac thanh phan va cua ca hé théng, nhw
thoi gian thiét bj hoat dong binh thwéng, thei gian ngirng
hoat dong dé sira chiva, cac ddc diém sy cb, nguyén nhan
xay ra sw cb... Sb lisu dwoc thu thap tir nhidu ngudn nhw
nhat ky theo déi hé théng hodc bién ban kiém tra hé théng
clia co s&; bién ban td chirc vu chay, bién ban kiém tra phong
chay chiva chay cla can bo kiém tra phu trach dia ban....

Pé& phan tich, danh gia do tin cay clia hé théng, mau sé
liéu thu thap dwoc cang Ién thi két qua danh gia sé cang
chinh xac. D& c6 lwong sbé liéu I&n khi phan tich d6 tin cay,
ngoai nhat ky, sb theo déi hé thdng; bién ban kiém tra... co
thé str dung phiéu theo déi s cb. Phiéu theo ddi sw cb téng
hop nhiéu théng tin, ngoai théng tin bat budc l1a thoi gian
ngirng hoat ddng, trén phiéu cé thé bd sung mot sb thong tin
khac nhw nguyén nhan héng, bién phap stra chiva... dé phan
tich dd tin cay chinh xac hon. Vi du mét phiéu theo dai sw c6
cta thiét bj trong hé théng.

Do nhitng sw c6 ma viéc danh gia nguyén nhan xay ra
phu thudc nhidu vao ngudi danh gia, ngwdi quan ly, van
hanh hé thdng, nén khi théng ké sb liéu tdng hop tir cac
phiéu theo déi hodc tir sb nhat ky clia co s&, co thé c6 nhirng
sai s6.Tuy nhién, sai s nay chi 1a sai s6 ngau nhién.

4. Do tin cay cha hé théng
4.1. Céc chi tiéu dé tin cay cua hé théng

Chi tiéu do tin cay la dac trwng dinh lwgng clia mét hay
nhiéu tinh chét xac dinh d6 tin cay cta dbi twong. Cac chi
tieu do tin cay thwong dwoc xac dinh trén co s& thong tin
vé luong cong viéc hay lwong lao dong thu dwoc trong dé
lwong cong viéc dwoc hiéu 1a sb do nhiém vy ma déi twong
thwc hién. V&i hé théng chiva chay, nhiém vu ma cé thé dinh
lweng la khodng thei gian hé théng hoat déng theo dung thiét
ké (ky vong).

Do sw cb 18i (héng) 1a mét sw kién ngau nhién, xay ra &
céac thoi diém ngau nhién nén cac chi tiéu dé tin cay thwong
& dang xac suét.

- Cwong dd hong:

Cuwéng dd hdng clia hé théng dwoc xac dinh trén cwédng
dd héng ctia cac thanh phan trong hé théng.

Cwéng dd hdng A(t) ctia thanh phan tai thoi diém t 1a mat
dd phan phéi xac suét c6 didu kién dé& xuét hién 16i (héng) &
thoi diém t véi didu kién trwéc d6 thanh phan da lam viéc.

Trong hé théng chira chay bang nwéc, hau hét cac thiét
bi (thanh phan) dwoc lién két ndi tiép vé&i nhau. Khi mot thiét
bi trong hé théng gdp sw cb sé& anh hwéng dén hoat dong
clia ca hé thdng, tham chi c6 thé khién hé théng dirng hoat

dong. V&i hé théng néi tiép, cwdng d6 hdng cla hé théng
béng tdng cwdng dd hdng clia cac phan t:

2 =34
i=1

Trong d6: 4; 1a cwdng d6 hdng cla thanh phan th i

- Cuong do phuc héi:

Cuong dd phuc héi u(t) tai thdi diém t cia thanh phan 1a
mat d6 thdi gian phuc hdi cé didu kién & thdi didm t tinh tir
ltc thanh phan b4t dau dirng hoat dong véi diéu kién 13 t6i
thei diém t thanh phan con chua dwoc phuc hdi xong.

h(z)
“O=T"no
1-H (1)

Trong d6: h(t) la mat d6 cia thdi gian hdi phuc, H(t) 1a
ham phan phéi twong (rng

Cwong d6 phuc hdi ctia hé ndi tiép dwoc xac dinh:

n

7 ﬂ’,‘
Voi: y, =—

i

U; - Cudng dé hdi phuc cta thanh phan the i

7; - Thoi gian phuc hdi clia thanh phan thiv i

- Xac suét 1am viéc khong hdng:

Gia st thoi diém t=0 thiét bi bat dau lam viéc va sau
khoang thei gian T ngau nhién, né bi hdng 14n d4u. Thai gian
lam viéc.

Chi tiéu co ban cua tinh khéng héng 1a xac suat 1am viéc
khéng héng( hay con goi la do tin cay, theo nghia hep)

R(@) =P (T>1)

Xac suét lam viéc khéng héng phu thudc vao thai diém t
dang xét. R(t) con dwoc goi 1a ham tin cay R(t) = e

Xac suét lam viéc khong héng cla hé thdng sau khoang
thoi gian t tinh tr lUc bat dau lam viéc:

R (1))= e

1, — cwéng d6 héng cla hé thdng

- Ky vong thoi gian lam viéc khéng hdng:

Ky vong th&i gian [am viéc khong héng (tudi tho) ctia hé
thdng phu thudc vao cwérng d6 héng clia hé

E(Ts):L

A,
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- Ky vong thoi gian phuc hdi cla hé:
Ky vong th&i gian phuc hdi clia hé thdng phu thudc vao
cwédng d6 phuc hdi clia hé :

1
E(t)=—
U, - cudng dd phuc hdi clia hé théng

- Hé sb sén sang:

Hé s6 san sang la xac suat dé hay thiét bi dwsi didu kién
clia mét qua trinh ngau nhién dung( sau mot thdi gian khai
thac du I&én) dang & trang thai cé kha nang lam viéc.

S =1im(S,)
t—0

Trong d6 S(t) Ia ham sdn sang
Hé sb s&n sang cla hé théng dwoc xac dinh:
1

1+ i]/l.
i=1

-Hé sb khong sén sang cla hé
Ky =1- Ss

4.2. Chi tiéu dé tin cay cta hé théng chira chéy bang nuéc

Céc chi tiéu d6 tin cay cla hé théng dugc xac dinh bang
cach tdng hop dd tin cay clia cac thanh phan thiét bj trong
hé théng. Chi tiéu do tin cay clia thanh phan thiét bi dwoc
tinh dwa trén cudng d6 hdng va cwéng do héi phuc. Thyc té
cho thay, sé liéu thu thap vé hoat déng clia cac thiét bi trong
hé thdng chiva chay bing nwéc tai Viét Nam khong nhiéu.
Nhiéu co s& chwa thue hién hodc c6 thwe hién nhwng khéng
day du cac quy dinh, ché d6 kiém tra bao dwéng thiét bi cling
nhw ca hé théng, dan dén thong tin trong s nhat ky theo dbi
hé théng cla co s& khong nhidu, hodc cé nhwng khéng day
da théng tin d& danh gia.Ngoai ra vi nhiéu ly do, khi kiém
tra co s&,c an bd kiém tra thuweéng yéu cau co sé thir hoat
dong clia hé théng chiva chay vach tuwdng ma it yéu cau thoe
hoat dong ctia hé théng chira chay béng nwéc tw dong. Do

S =

t

FEE Y
T il
| PR
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o
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d6 thong tin d& danh gia hoat déng clia hé théng chiva chay
béng nuéc tw dong la cang han ché hon.

Nhw vay di liéu d& phan tich do tin cay, danh gia hiéu
qua hoat déng cla hé théng chiva chay bang nuéc tai Viét
Nam rat han ché. Do d6 hién tai khi phan tich d& xac dinh chi
tiéu danh gia do tin cay clia hé thdng chiva chay bang nwéc,
chi co thé st dung bd di liéu nhd. Vi sé lwvong mau thweng
nho, khéng di xay dwng mét luat phan phéi lién tuc, nén chi
c6 thé dung cach wéc lwong cac didm roi rac dé xac dinh
cwdng d6 héng ctia mat thiét bi trong hé thdng chiva chay
bang nwéc & Viét Nam. Khi d6, cuwéng dd héng cua thiét bi
duwoc xac dinh:

>.Tb,

l. — i=1

l inl..t,.
i=1

Trong d6: T}, 1a thiét bi g&p sw cb
¢ 1a thoi gian xay ra sw cb cua thiét b

M6t van d& quan trong khac khi xac dinh chi tiéu d6 tin
cay cla hé thdng chira chay bang nwéc, d6 la lwa chon sy
¢ 16i( héng) lam co sé xac dinh. Sw ¢6 duwgc lwa chon phai
la sy ¢b dién hinh, xay ra thwdng xuyén va anh hwéng khéng
nhd dén hoat dong cla ca hé théng. V&i bo div liéu nho thi
phwong phap phd bién nhét hién nay 1a phan tich dwa trén
so dd cay (hay so dd cay 16i). Mot vi du vé sy cb 18i trén
mang dudng éng clia mot hé théng cip nwéc chiva chay
du6i dang so do cay 16i.

Can cl trén so dd cay 16i c6 thé thay nguyén nhan chii
yéu dan dén sw c6 mang duwdng dng clia hé thdng cap nwéc
chiva chay trén la do 16i bom va 16i chénh cét dat éng. Chi
tiéu do tin cay mang lwéi dworng 6ng ctia hé théng trén cé
thé dwoc xac dinh dwa trén chi tiéu dd tin cay cla hai thanh
phan do.

5. Két luan
Nhw vay, cac chi tiéu dé tin cay clia hé thdng 1a cac théng
sb dwoc dinh lwong, giup ngwdi quan ly hodc phu trach co
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s& danh gia kha n&ng lam viéc cta hé thdng (chi tiéu xac
suét [am viéc khong héng, hé s sén sang), dy kién dwoc
thoi diém sira chiva (chi tiéu thoi gian lam viéc, thoi gian
phuc hdi). P& c6 dwgc du di liéu xac dinh cac chi tiéu do tin
cay ctia hé théng chiva chay bdng nwédc, cac co sé ciing nhw
don vi quan ly can chat ché hon trong viéc yéu cau thwe hién
day da cac ché do kiém tra, bao dwdng van hanh hé théng
theo quy dinh va thong tin phai dwoc lwu lai trong nhat ky
theo déi hodc bién ban kiém tra. Diéu nay gitp tang hiéu qua
hoat déng va tudi tho ctia hé théng./.

Tai liéu tham khao
1. Nguyén Hitu Loc. D tin cdy trong thiét ké ky thugt. NXB dai
hoc quoc gia TP.Ho Chi Minh — 2002.
2. TCVN 7336-2003. Phong chay chita chay. Hé thcfng Sprinkler ty
dong. Yéu cau thiet ke va lap dat.
3. Markaryan A.Y.The equation of the main characteristic of the
rotary pump, Reports of NAS, 2002, vol.102, N 2, Armenian.

4. Wiliam E Koffel, PE. Reliability of Automatic Sprinkler System,
Fire Protection Engineering,2005.

Xac dinh kha nang chiu luc cia dam nhém hop kim...

- M& men chiu lwc danh nghia ctia cu kién dam

My ra = X1 Werefo / Yan
=0,19521x0,2x68337,05x220
=3541125,71 Nmm = 3,541 kNm

4. So sanh va thao luan

Théng qua viéc thuc hanh tinh todn cac clu kién dam
nhdm hop kim theo céc tiéu chudn khac nhau, mét sé nhan
xét co thé thay nhuw sau:

- V& vat liéu, gi®i han chay chiu nén cla vat liéu nhém
theo tiéu chuén Australia va Hoa Ky dwgc xac dinh 4y bang
0,9 1&n so véi gidi han chay khi chiu kéo, trong khi d6 hai gia
tri nay dwoc 14y nhw nhau theo tiéu chudn Chau Au.

- Cach thirc xac dinh cac gia tri d manh cAu kién hay do
manh cAu kién danh nghia ctia Tiéu chuan Australia va Hoa
Ky kha twong ddng véi nhau déu théng qua viéc xac dinh cac
hé s Bc, Cc, Dc bang cach st dung cac bang tra. Phuwong
phap tinh ctia hai tiéu chudn nay cé nhitng sw twong déng
nhét dinh trong thiét ké.

- Tiéu chudn Chau Au lai tiép can theo mot cach thie
khac hoan toan so véi hai tiéu chuan cla Australia va Hoa
Ky. Tiéu chudn nay dung phwong phap chiéu day hiru hiéu
trong thiét ké dé xac dinh kha néng chiu lwc cla tiét dién, sau
doé dwoc nhan véi hé sb anh hwéng ciia mét &n dinh téng thé
lién quan dén cac thanh phan d6 manh cta c4u kién.

Twong tw nhw céc tinh toan trén, bai bao dwa ra cac tinh
toan cho mot sé cAu kién st dung tiét dien C25025 véi cac
chiéu dai khac nhau, va tap hop lai trong Bang 1 duéi day.
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(Tiép theo trang 46)

Chukian  Tiéuchuan  Tiéuchuan  Tiéu chuan
i Australia Hoa Ky Chéu Au
C25025-4,23m 4,227 3,869 3,541
C25025-5,0m 2,839 2,531 2,435
C25025-6,0m 2,208 1,923 1,919
C25025-7,0m 1,676 1,413 1,478

Bang 1 cho thdy két qua tinh toan cla cac tiéu chuén
ciing kha twong ddng nhau, dic biét 1a theo Tiéu chuan Hoa
Ky va Chau Au, con két qua dwa ra cao hon mét chat khi
duing Tiéu chuén Australia.

5. Két luan
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b4t dwoc cac diém chinh trong thiét ké cAu kién dAm nhom
hop kim theo céc tiéu chuan hién hanh trén. Cac vi du cu thé
dwoc thwe hién gitp cho ngudi doc co thé lam theo phuc vu
cho qua trinh nghién cu ciing nhuw thiét ké loai ciu kién nay.
Cac so sanh vé phwong phap tinh toan clia cac tiéu chuan
cling dwoc dwa ra thdo luan va nhan xét./.
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