CHUONG 13: TINH TOAN THIET Kt HE THONG TANG AP CAU THANG

Chuong ] 3

TiNH TOAN THIET KE HE THONG TANG
AP CAU THANG

Thién tai ha han ladiéu ma con ngoi khéng & mong mién nhang khong th
tranh kkoi va ludn plii tim cachdéi pho, lam gim thiét hai khi c6 thién tai hay ba
hoan xay ra. Tai Viét Nam trong nting rim gin day, do éc d6 xay ding phat trén rat
nhanh, hang ki nhitng tda nha cadihg da duoc xay dmg. Va trong cac toa nhid,
hé théng hut khéi vaiang ap du thang nBm dam bao an toan cho con ngi ciing da
dugc chu y lon.

Tir nhu du thee t, cac K s Nhiét lanh sau khi ra trong lam véc tai cac céng
ty tu van thiét k& hay thi congdéu it nhiu phai tinh toan thét ké hé théng bao chay
(Fire Fighting System), hthéng hat khoi va ang &p du thang (Smoke Control
System) nén tac giluan vin nayda & ging dua vao phn tinh toan thét ké hé théng
hat khoi va ing ap au thang.

Pay la ndt sy tim toi hoe hoi nham bd sung cho Kin thic da hoc dugc & truong.
Diéu nay ding phi lvp v6i xu hueéng dao wo bac Pai hoc & nudc ta hén naydo ladao
tao cho sinh vién c6 khning tr doc, tr hoc sau khi ét nghiep.

13.1. LICH SU VE SU RA POI CUA HE THONG HUT KHOI VA T ANG
AP CAU THANG.

Y tuong W viéc ar dung phrong phapdiéu apdé kiém soét g di chuyén cia
khéi khéng phi la mot y twong moi. Viéc tng dung sr chénh apié didu khién sr di
chuyén cia khoida bit diu dugc quan tdm trong st nhitng rim 1950 da thé ky
trudce tai Anh va Australia.

B tiéu chin dau tién cho phépisdung viéc diéu &p nhr 1a mit cach phong
chbng hva hain da duoc radoi tai Australia vao am 1957.

Tai Anh, cong véc nghién ¢u van tiép tuc chodén nhiing rim 1960 va 1970.
Két qua 1a d& cho radoi bo tiéu chin BS5588 part 4:1978 va part 5:199% #u
chuin nay saut6 da dugc chinh sra va cho xét ban lai vao thang 4 im 1998.

Tai Viét Nam c@i nhitng nim 90 a@a thé ky trudc nha méc cing da chd y &i
viéc ap ding ke thong ting ap &u thangdé dam bao an toan cho con ngi bang vicc
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cho radoi hai tiéu chdn TCVN 6160:1996 — Phong chay dka chay — Nha caoing
— Yéu diu thiét ké vaTCVN 6161:1996 — Phong chay dra chay — Chy va trung
tam thwong mai — Yéu diu thiét ké. Tir d6 dén my rat nhiéu cong trinndd ap aing
hé théng ting ap &u thang va hut khoi.

Hinh 13.1. Qut ting 4p @u thang trén mai nhaiéu
hanh dr &n cong trinh thy dién Sn La, Tinh Sn La

13.2. MUC PICH CUA VIEC KI EM SOAT SU DI CHUY EN CUA KHOI.

Muc dich aia bit ky mét hé thdng kiém soéat g di chuyén aia khéi nao ang
nham lam cho khaéi va khioc khdng xam nip vao bi thoat hém trong nét thoi gian
du dé con naroi c6 thé thoat ra ngoai hiw tim duoc noi tra an.

13.3. NHING KHAI NI EM CO BAN

Khi ltra chay & tao ra khoi va s chénh éch ap sét. Chinh s chénh &ch ap sét
nay € day khoi di chuyn qua cac khed Tuy nhién ta @ing co ti¢ loi dung nguyén ly
vé sr chénh éch ap sét dé kiém soat g di chuyén cia khoi.

Hai nguyén ly o ban vé diéu khién sr di chuyén cia khéiduogc dinh ngha boi
JH KLOTE:
a) Sr chénh gch \é ap suit giza hai phia ga wit chin khoi (air barriers) c6 th tac
dong dén sr di chuyn cia khoi. (Airflow can control smoke movement if the average
VELOCITY is of sufficient magnitude.)
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b) Dong khi #u chuyn cé tié tac dong dén sr di chuyn aia khéi réu win tic trung
binh a:a dong khizi 1on. (A PRESSURE difference across a barrier can acomirol
smoke movement.)

Tuy nhién nguyén ly tin hai ch la mot truong hop dac biét cia nguyén ly th
nhat boi vi luu chit di chuyén duoc 1a do & chénh éch ap sét haic do chénhdch thé
nang. Nhrng réu chi xét riéng trongihh wrc kiém soat g lan a aia khoéi khi cé ba
hoan thi tuy trng twong hop ai thé ta c6 t ung ding nguyén ly thr nhit haic
nguyén ly thir haida néu ray trén. Thoéng thong ta co6 hai trong hop:

Trwong hop 1. Khe hy Ion: ara no, v.v... ta 4p dng nguyén ly tir hai.

-
Relatively Relatively — "
Low Alr " High Air »
Veloclty — Velocity — *
- —

Hinh 13.2. Kém soat s di chuyn cia khoi khi &a m

Trwong hop 2: Khe hy nho: cira ddng, ch con nhing khe kb nho v.v... ta ap
dung nguyén ly th nhit.

\\\\\\\\\\\\\,'\ MOAAAAMAAMANAAAAMAAAANAN

HIGH-PRESSURE SIDE

\

Hinh 13.3. Kém soat s di chuyn cia khoi khi @a déng

13.4. PHAN LOAI CAC HE THONG KI EM SOAT SU DI CHUY EN CUA
KHOI
C6 2 i thdng kiém soat g di chuyén cia khoi,do l1a:
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13.3.1. Kém soét sr di chuyén cia khéi sir dung hé théng théng gié (Smoke
Ventilation)

Hé thdng nay throng duoc sr dung trong nitng khong giandn nhr bai dd xe,
trung tdm muaisn, trung tdm Bi nghi trién 1am, v.v... K théng nay 8§ s dung k8
thdng théng gi6 ta cong trinhié thai khoi va khidoc ra ngoai.

RO WG Y I ] Firefioor
. et | it Vo Y
—————'C:T\pfc_r;\ﬁl ot VY B

Staircase Lift Accom.
Lobby

Hinh 13.4. Kém soat s di chuyn aia khoi king ke thong thong gio

13.3.2.Kiém soat sr di chuyén cia khéi s dung hé théng diéu &p
(Pressurasition for Smoke Control)
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Hinh 13.5. Kém soéat s di chuyn aia khoi king hé théng ting ap @u thang

Trong ¢ théng nay, ngoi ta $ thiét ké mot hé thing duong dng cling i quat
ting apdé cip khi cho éng diu thang hay phongém (réu c6) dé duy tri ap st
duong (kha@ing 10Pa — 50Pa) khi céd& hain. Bé ngin khéng choita chay lan vao
long ciu thangdam bao an toan cho con ngi khi thoat hém.

13.5. CAC THONG 3 QUAN TRONG ANH HUONG TOI VI EC CHON
QUAT

Hai théng § cdanh hrong I6n nhit dén kich & cua qut cip 1a:

13.5.1 \n téc khéng khi qua cac @&a dang mé. (The AIR VELOCITY

through the OPEN DOORS.)

Su uéc luong trong quan éa Thomas chra Bng: Wi 2,4 MW nhét luong aia
lira chay & tao ra ra khéi di chudn qua nét cai ara co & rong 0,9 mé van toc 3-4
m/s. Tiéu chn BS5588 Part 4:1978 yééwvan tc nay cho nbing ara mo lién tuc.

Trong thrc t yéu du Vé van tbc nay khong té dat duoc trong cac toa nha cdr s
dung phrong phapdiéu apdé kiém soat g di chuyén aia khoi. Va nét sy thoa higp 1a
can thiét. Cira throng dugc mé mot cach khéng liénuc, dodoé van toc co th duogc
giam.

Tiéu chudn BS5588 Part 4:1978 thHinh van toc dong khi quatea la 0,75 m/s
trong swt thoi gian thoat Hm.
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Tiéu chdin BS5588 Part 5:1991 — 2 m/s charatthay.

13.5.2 $ lwong aira hitu dung dwec mé. (The number of EFFECTIVE OPEN

DOORS)

Su thayddi cua thong é nay co taaong Ion nhit dén kich & quat

Theo king 14.1 8 luong ara hru dung duoc md thaydéi tir 1 (duoc chi dinh boi

BS5588 Part 4:1978¥n 4 (theo tiéu chin N.B.C.C:1990 ¢a Canada)

Bang 13.1: So sanh céac tiéu cim ting &p diu thang

Country Code Pressure (Pa) Door Velocity No. Of Effective
Min. Max. Open Doors
UK. B35588 50 a0 0.75 mfsec ONE {2 Doors on Fire Floor)
Part 4:1978
Bs5588 Not 2.00 mfsec THREE (2 Doors on Fire Floor)
Part 5:1991 | Relevant (Exit and Lift Door)
Australia AS16868 50 110 1.00 m/sec THREE (2 Doors on 2 Floors)
P (Exit Door)
Singapore CP13 50 110 1.00 m'sec THREE (2 Doers on 2 Floors)
{Exit Door)
Canada N.B.C.C. Mo Mention 4.72 misec + FOUR (2 Doors on 3 Floors)
1980 0.084 m¥sec (Exit Door)
For every door
U.s.A. UB.C. 37
1988 Mo Mention ho Mention
N.F.P.A. up to 133 Mo Mention No Mention
(92A) 1988 | 45
UK. BS5588 50 &0 ESCAPE STAIRS | ONE (Class A & C System)
Part 4: 1998 0.75m/sec TWO (Class D System)
THREE { Class E system)
Fire Fighting THREE ( Class B System)
2.00m'sec

13.6. HE THONG CAP KHI (SUPPLY AIR SYSTEM)

Hé thdng diéu &p c6 2 hic ddi khi c6 3 clé d6 van hanh.

Ché @6 1 — Go ban: duy tri sr chénh éch &p sét gitra ving an toan (thvng la
long trong &u thang hay @&h dém) va ving condi cua tda nha 1a 50 Pa (theo tiéu
chuin BS5588) khiit ca cac dradéu dong.

Ché @9 2 — Khi con ngroi thoat ra ngoai: l0c nay a thoat him va not vai
ctra khac & dugc mo va Fe thong phai duy tri van toc khi qua @a la 0,75 m/s. Hx
duy tri sr chénh éch &p sét 10 Pa khi ¢a ¢ ting c6 chaydong va nét vai ara khac
duoc mo.

Ché @9 3 — Chira chay: duy tri van toc khi qua @a 1a 2,0 m/s khita ¢ ting c6
chay va nt vai ara khac ng.

193



CHUONG 13: TINH TOAN THIET Kt HE THONG TANG AP CAU THANG

T4t ca cAc I¢ thong diéu &pdéu phai daptrng yéu au van hanho ché do 1.
Déi vai ché do van hanh thr 2 ngroi ta con chia ra cacip do phi lyp wi timng
loai cdng trinh khac nhau.

Bang 13.2: Céac dp hé théng diéu &p va pham vi ing dung

Céap he théng | Pham vi tng ding

A Cong trinh dan ghg (0,75 m/s)

B Bao vé khéng gian danh chara hoa (2 m/s)

C Theong mai (st dung dong thoi cho di tin) (10 Pa va 0,75m/s)
D Khéch an va cac o quan, khéng baodgn cac cong trinkia dé

CAp & Cip A (10 Pa va 0,75m/s)

E Di tan (10 Pa va 0,75m/s)

13.7. LWWC MO CUA

Luc md cira trong tedng hop €6 ting ap du thang bao @m 2 thanh pin: lec 10
X0 ara va lrc do chénhdch &p sét tao ra. Mwn mo cira phii tao ra 1 {rc I6n hon
tbng 2 krc thanh phn trén. Dod6 luc mo cira khéngduoc qué én vi co tié gay kho
khan trong véc thoat hém. Theo ASHRAEtc mo cira duoc tinh theo céng trt dudi
day:
+ W.alAp
2(W-d)

F :ch

Trongd6:  F: Tong luc mo cira (N)
Fge Luc do 10 xo ca ara (N)
W: Bé rong aia ara (m)
A: Dién tich ara (nf)
Ap: Chénhdch ap sét hai bén é¢a (Pa)
d: Khaing cach tay ém aradén canh gin nhit (m)
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13.8. TINH TOAN THIET KE HE THONG
13.8.1 Yéu éu

Cap he théng: vi day la toa nhatiéu hanh éa mt truong dai hoc (co quan,
céng ) nén ta & chon cip he thong 1a ép D.

Muc tao ap:
Khi tit ca cra vao thangiuoc déng, gié ép phai du dé duy trido chénh éch ap
Suit giira 1bng thang vaanh dém aia toa nha la 50 Pa.

Khi cac aradugc mo (3 ara mo theo tiéu chén BS5588 Part 4:1998) thi chénh
léch &p st 1a 10 Pa va duy trian toc gié qua @a la 0,75 m/s.

Hé théng naydugc ap ding cho thang thoat ém, viéc tao ap § thuc hién bing
quat li thm dit trén mai. Quat nay € cip khi to &p thdng qua gaidiéu ap, phan phi
t6i mdi ting nhy miéng gio.

Luc md cira vao bang thang khongdin hon 110N

Tat ca cap ép ngwbn vadiéu khién déu phai sir dung cap cbng chay.

Ngudn dién cip cho qut diéu &p § 1a ngwn uu tién.

M3di khu wre diéu &p é@n cung @p dudng thoat giGié tranh terong hop qua ap.

Su van hanh aa it ca hé thbng diéu ap § duoc didu khién truc tiép tir ta bao
chay tr dong kit cir khi ndo c6 tin Kiu bao “chay” tr trung tam bao chay. NGt f
khan cip dé khoi dong he thong diéu apduoc lap dat khdng quéa 1m tinhrtcra ra vao
ciu thang, bén ngoabhg thang. B thdng khéngduoc ngrng trr khi cé ci¢ d6 ngit
bang tay.

MJdi hé thbng $ duoc cung ép cong fic didu khién on / off o ta diéu khién
chita chay chinh.

13.8.2 Tinh toan 1§ théng

a) Khitat ca cac dra déu dong

Q=0,83A../p (theo hrong din cia tiéu chén Anh, cong tiic A.11 trang 84
TL [12])

0,01.0,02
10— —

A J/0,0f + 0,02

p =50Pa

=Q=0,83.0,0894/ 5¢ 0,526 s

= 0,0894r7, theo lang dén tich khe @a.
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Cong thém 50%= Q, =1,5.0,525= 0,7878° ¢

Bang 13.3: Dén tich khe aia theo tiéu chidn BS5588

Type of Door Size Crack Leakage
Length (m) Area (m?)
Single Leaf in Frame Opening | 2 m x 800 mm 5.6 0.01
into Pressurised Space
Single Leaf in Frame Opening 2 mx 800 mm 5.6 0.02
Outwards
Double Leaf with or without 2mx16m 9.2 0.03
Central Rebate
Lift Door 2 m High x 8.0 0.06
2 m Wide

b) Khicé 3 ara mé (cira & ting co chay, &a & tang ké ting co chay va &a
thoat hiém & tang trét).

Q=nAv+0,83.A. p= 3.1,6.0,75 0,83.0,0626. 20 3,M6 :

0,01.0,02

\0,0% + 0,02

v=0,75m/s, van toc dong khi quaiea

Vi A =T7. = 0,06261

n: $ cira my

Du phong 15%= Q =3,76.1,15 4,387 &

So sanh gia iQ tir muc a) va nac b) ta clon Q =4,32n? /s

c) Tinh toandwong 6ng dan khi

- Biing cdch tinh luu lugng di qua tirng doan, sau d6 tra do thi & hinh 10.5

trang 336, TL[2] vdi tdn thit 4p sudt 1 Pa/m ( [] 1 Pa/m ), ta duge dudng kinh
twong duong cda mdi doan. Ti€p theo, ta tra bing 9.4, trang 321, TL[2], ta x4c
dinh kich thudc dng chit nhat c¢6 dudng kinh tuwong duong gin nhit va nhé hon
dudng kinh twong dudng vira tra dudc clia mdi doan dng. K&t qua dudc trinh bay

trong bang sau:
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Bang 13.4. K&t qua tinh todan dudng éng gi6é cho hé théng ting &p du thang

Dudng kinh | Tiét dién dng
Luu lugng Van t6c | Chiéudai | Tén that
Poan 6ng twong duong chit nhat
(I/s) (m/s) (m) (Pa/m)
(mm) (mmxmm)
Quat-T.10 4320 783.4 1300x425 8,96 1,3 1
T.10-T.9 3888 752,7 1250x400 8,74 3,6 1
TO9-T.S8 3456 719,7 1250x375 8,50 3,6 1
T8-T.7 3024 684,1 1200x350 8,23 3,6 1
T7-T.6 2592 645,2 1200x325 7,93 3,6 1
T.6-T.5 2160 602,1 1100x300 7,59 3,6 1
T5-T4 1728 5532 1100x250 7,19 3,6 1
T4-TJ3 1296 496,1 1000x225 6,70 3,6 1
T3-T2 864 425,6 800x200 6,07 3,6 1
T2-T.1 432 327,6 500x200 5,14 3,6 1

- Tur kich thudc ti€t dién 6ng chit nhat vira chon, ta tra dugc dudng kinh twong
duong chinh xdc clia doan 6ng va lai tra trong bang 10.5 & trén d€ xdc dinh vin tdc
va ton that 4p suat. Tuy nhién riéng d6i vdi ton tha't 4p suat, vi khi ta tra kich thudc

ong ludn chon gin bing 1 nén dé€ cong viéc thi€t k€ d& dang ma khong anh hudng

nhiéu d€n k&t qua tinh todn, ta 1y ton that 4p suit tinh todn ludn bing 1 Pa/m.

d) Tinh chon quat

Tén that p suit doc dwang 6ng din khi (ton that &p suét)
p=44.1= 44 (Pa

197




CHUONG 13: TINH TOAN THIET Kt HE THONG TANG AP CAU THANG

Tén that cuc b
Ton thit 4p sit tai doan cong @uong éng ch c6 1doan cong)
P, = .p, =0,18.0,602.8,%6= 8Fa
Vaoi f=0,18 (bang 10.11a trang 348, TL [3])
Ton that ap sit tai tiét dién dng thu kep dan
Py = 5Py
£ =0,05 (bang 10.27 trang 363, TL [3])
p, =0,602V?2
Sp,, =0,602.0,05 V>
=0,602.0,05.(8,96+ 8,74 &5% 828 793 72

7,19+ 6,7+ 6,07+ 5,14 )
=17,37 Pa

Ton thit &p sit tai cAcdoan 6ng & nhanh
Tro lyc auc b theodng chinh
B..00,01 (theo tang 10.34a trang 370, TL [3])
— p,, =0,6022V? .0,0=3,47 Pa
Tro lyc auc bd theodng nhanh
By10=0,77 (theo tang 10.41 trang 377, TL [3])

1310—9 :0!77 139—3 :0;76 138—7 :0,75
Br6=0,75 B;5=0,72 B..,=0,69
:5,4—3:017:l :33—2 =0

— p, =0,602.5,1453=94,15  Pa
Tén thit tai miéng vao @aéng din

£=0,52

— p, =0,602.5,14 .0,52.16 82 Pa
Ton thit 4p sdt tai miéng thoi

£=0,51

— p,, =0,602.5,14 .0,52.16 81Pa
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— Téng &p sht tinh
Ap=811+ 82, % 94,1% 3,4¥ 17,37 8+7 44 33Pa
Tur 2 thong 6 tong ap sht tinh va lu lugng, sr dung phin mém FAN
SELECTOR @a hdng KRUGER ta tindugc quat i tam wi Model BSB630/CM
(CLI) véi cac thdng & ky thuat (xem Ph luc 4): (king xut ra tr cheong trinh lra
chon quat cua hang Kruger).
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