PHAN1 . |
PON VI BOM CHUA CHAY
(The Fire Pump Unit)

Trit6c hét 12 phin gidi thiéu vé& nguyén tfc-hoat dong clia bom chita chdy hién
dai. Sau d6, ta s& xem cdc loai bom chita chdy cé s&n va yé&u ciu cho thiét bi dugc
“listed . |

T4t c& cdc bom chita chdy hién nay déu 12 loai tdim ly. Bom gém bén ngoai 13
v8, trong 12 phin quay impeller, gdm 2 dia 6 16 tai tim, dugc n6i v4i nhau bing céc
vane cong. Hinh 9.1.

. Nudc di. varor‘c_éc 16 trung tdm cla impeller vd xo0dy ra xung quanh khi truc
impeller quay. Céc vanes cong lui vé hudng guay, va nudc bin ra dung vio thanh
bom va hudng t&ingd ra. Hinh 9.2. ' ' '

Front Shroud

~ Vane

Back Shroud
Shaft

. Impetier Eye ~ \

Sectiond view of an impelier

Figure 9.1
Fire Pumnp Impeller

A typical centrifugal pump

Figure 9.2
Typical Centrifuge Pump
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PHAN 2

TIEU CHUAN NFPA 20

Biy gid ta biét dugc cdc loai ¢d bdn cda bom va ¢o quan listing (ding ky nhidn
hiéu), ta s& xem dén tiéu chudn NFPA lién quan.

Sy 1dp dit bom chita chdy, cdc yéu cau hoat dong va dic tinh déu nim trong
tiéu chudn nay. V&i bom chita chdy, c6 rdt nhi€u quy tic phdi theo cho phi hgp sy
14p dat duge chap thuin cla gidi cé thdm quyén.

Trude khi dy dinh va chic chin trudc khi thi€t k& cdch 1ip dat mot bom, cédn
phéi thdo luin véi gidi c6 thim quyén d€ xdc dinh cdc ndi quy cd s§ hay cédc khdc
biét vdi regulations d NFPA 20. Viél thanh ban cdc quy dinh, hay x4c nhin cdc quy
udc thanh gidy t& trwdce khi khdi su thiét k€.

Trong khi mdt s& phan cda tiéu chuin cé th€ khdng lién quan tdi thi€t k€,
chidng han phin vé mdy kéo diesel, & diy dung dién, con tat c4 cic phin c6 lién hé
phai dugc hiéu thong sudt trudc khi ti€n hanh,

Bay git hdy xem tdi kha ndng clia bdm.



PHAN 3

KHA NANG CUA BOM
(Pump Capacities Available)

T4t ¢d cdc ¢d bom sau diy khong phdi lic ndo cung cé sén ¢ nha cung cap, ma
chi 3 mdt s6 nha cung Ap théi néu cdn thiét.

Cédc bom chita chdy c6 khd ning lam viéc d 4p sudt 40p31 hay cao hon § tdc do
dmh muc.

USGPM USGPM | USGPM

25 . 400 2000
50° . 450 2500

100 500 3000

150 750 3500

200 1000 4000

250 1250 4500
300 1500 5000

Viéc chon ¢ bom rat quan trong.
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PHAN 4
PAC TUYEN BOM

(Pumping Characteristics)

CAC YEU CAU CUA TIRU CHUAN

Mbi bom sé& dya theo khd ning dinh mifc (rated capacity) § 4p sudt dinh mifc
(rated head) psi, § t6c d§ dinh mifc (RPM) va ciing s& tinh trén 150% cda khd ning
dinh mdc & khong thap hon 65% dp sudt dinh mitc (rated head) & t6c d6 dinh midc
néu cé yéu ciu:

Piu nay cé thé xay ra n€u mdt s§ ddu'phun thita md ra khi ¢6 chdy qué 16n.

Hiéu suit cho gidng nhau cho cd bdm ngang hay bom ddng, nhung cé thé hdi
khic nhau & 4p sudt shutoff, nghia 14 dp suit ¢ dugc khi khéng cé nubc x4 ra, va
impeller chi quiy bén trong thoi.

CAC YEU CAU CUA TIEU CHUAN

Liic déng lai (shutoff), 4p sudt shutoff nay khéng vugt qud 140% 4p suat dinh
mifc 3 tdc d6 dinh mic cho t4t cd bom chita chdy: xem hinh 9.3
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Figure 9.3
Fire pump Charactenistics

G khi ning qui 150% cda khd ning dinh muc thi 4p sudt gidm xudng rat
nhanh.

T6t nhat 13 dy trd d€ ¢6 demand nim giita 90% vio 140% ctia khi ning dinh
mifc, t61 vu 1a & 100%.
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PHAN 5
JOCKEY PUMPS

Jockey pumps 12 mét bom nhd dugc dit & dudng by-pass quanh bom chita l¥a
dé€ duy tri mot dp sudt riéng biét & phia cung c4p clia bom chifa chdy. Khéng cin
phai “listed”. '

Khi mdt bom chita chdy khdi dong, dot 4p & ngd ra clia bom cé thé lam van
ong khoé DPV “tudt” md ra hay tao “bia nudc” trong dudng dng di dudi dat hay 6ng
cung cép.

Khi d6 bom jockey ty ddng dong hodc md mach. d€ git cho 4p suit trong
dudng Ong chinh & 4p suét binh thudng clia bom chifa chdy, vi trénh cdc d6t 4p
khéng 1gi khi bom chita chdy chinh khdi déng.

Bom ‘jockey, rat nhd so vdi khd ning ciia bom chita chdy, ding it dién va cé
hiéu qui hon d€ hoat dong hdn 14 chi ¢6 bom chinh déng vao méi khi cdn.

Ap sufit va thé tich dinh mifc ciia mdt bom jpckey bing vao khodng tai clta mét
ddu phun, mic diu d6 khong phai 1a nhiém vu cla jockey.

Céng viéc cda bom jockey la duy tri dp sudt nudc cla hé théng binh thudng
khdi bi dao déng do mat 4p nhd (leaks).
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PHAN 6

THU BOM CHUA CHAY
(Fire Pump Testing)

Viéc thir cdc bom chita chdy rdt quan trong d€ biét dugc tinh trang hoat déng
va hiéu suft clia bom. Phin niy ta s& xem céc loai thi, sy bién ddi hiéu suat cho
phép, cdc phén tich clia két qua thlt nghiém di thuc hién.

Céc thd nghiém dugc chia 1am hai loai:

- Thk nghiém chdp nhin (Acceptance Tests).

- Thit nghiém bdo tri hay dinh ky (Routine / maintenance Tests).

Mot khi dd duge 13p ddt, bom phdi duge thit dau tién dé€ duge gidi thim quyén
chdp nhin va sau d6 & cdc khodng thdi gian thay d6i d€ xdc dinh d6 tin cdy lién tuc
va hiéu sudt ciia bom. Tém lugc cdc yéu ciu thit nhu sau:

Thi chdp nhdn — D& lam mét cudce thlt cho bom chita chdy, cAn phai c6:
- Mot 8ng pitot va dp k€& (vach doc 1 psi).
- Mdt thudc d€ do dudng kinh trong ciia ddu voi (nozzles).
- Mot ddng hd t6c do (tachometer) d€ do tdc d6 bom.

- Céc dau voi tron nhin (smooth-nozzles), thy theo ¢d bom, nhung it nhit mot
" nozzle cho mdi ngd ra clia diu thi bom (pump test header). Chi hay nha
cung cip bom phdi bd tri cdc nozzles nay.

' ~ N P P Iy A ]- ~ 2 P
- Trong vai trudng hgp, can cac doan 6ng mém 25 hose d€ huéng cho nudc
di tdi mot noi an toan hon 12 x4 thing ra tir ddu thi (test header).
- Néu dung cédc hose, phdi c6 gid ké 43 vitng chic cho cdc diu voi.

Dé thit m¢t bom nhur thé, thudng cho bom chay tdi mét t6c do va lugng diy ra,
ding t4t cd cdc nozzles ¢6 sdn vdi khd ning ddy téng gdp t6i 150% cla kha ning
dinh mtc. Trong cudc thit ndy moi van an toan (relief valve) déu dudc van chit dé
tranh bi xi. Luong diy t6ng cAng usgpm cin dudc ghi nhin theo p sudt day, vdi s
di€u chinh theo tdc d6 bom tif t6c d6 dinh mdc khi cudc thit didn ti€n. Khi thi diy
tdi xong, vin van gidm xudng hay 14y ddu vdi ra, va l4p lai cudc thit. Phuong phédp
thit dwgc 14p lai it nhat 1 3 1an va néu ¢6 thé tir 5 trd 1én dén khi k&t qué’ & theo téc
dd bom dé vé dudng cong bifu dién.

Cudc thit cudi cing trong loat nay 1& déng tat cd cdc van x4 “ké ca lugng xa ra
tif van an toan” va xdc dinh 4p sudt ddy “net” tai bom. DAy goi 12 dp suat khéa van
(shut off pressure) va phai dugc di€u chinh theo t8c dd dinh mitc.
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Piy 1a ldc thich hdp dé chinh van an todn trén cdc bom t5c d6 thay déi. P&
lam v4y, ndi 1éng vit clia van an toan cho d&n khi nio van vira xi ra. Khéa vit van .
an toan lai d mifc chmh nay.

. P
Phéi chil ¥ cd¢c bom ¢6 ddu kéo la déng co dot trong, phai chay khoéngﬂ-'p\kg['
hu{ I‘L&\ nifa gid cho nong may hoan toan trudc khi tit. -

Sy bié'n chuyé&n hig¢u ndng (Perfor'rrianbe Variations)

Hleu ndng cia mdt bom chita chdy chiu &nh hudng béi t6c dd lic quay. Tdt c3
khi néi v€ hiéu ning phai néi t6i toc dé dlnh mifc cda bom dugce ghi trén nhin tén
(listing plate). Cu thé ghi:

~'» GPM thay d6itheorpm. ~ = Vidy ¢ RPMx2=GPMx2.
' RPM x 2 =PSI x4 (2%).
RPM x2=HP x 8 (2)." |

* PSI thay d8i theo (rpm)?.

. ‘

'« HP thay d8i theo (rpm)’,

Vidu:
. Mot bdm chita chay day dugc 1000 gpm g 100 psi véi vong quay 1800 rpm. G
1750 rpm thi ddy ra du’dc bao nhxeu" V& 4p sudt diy bao nhiéu? Vi GPM thay ddi ty
1€ le rpm nén . .
-disch érge.;_ 1600.'>< 1_750
ST - 1800

= 927,2gpm
Vi 4p sudt thay d6i theo binh phuong cia rpm? nén:

Ap suit =100x [1;50]

= 94,52 psi

Khl thit mét bom chita chdy, dic biét cho l4n thi dé chip nhén (acceptance
test) né phai lam viéc bing hay t6t hon duding cong bi€u dién cda nha san xuit.
Du’o’ng cong nay (curve) ¢ sdn t¥ nha sdn xuadt cho dic biét bom d6. “Serial
number” trén bom phéi giéng y nhu trén dudng cong bi€u dién cda bom (con goi la
dic tuyén ctia bom).

Néu khong dat dugc h1eu ning, thi sé bi loai bb ra cho dén khi van dé du’dc.
giai quyet -

Hiéu ndng sé khong dugc tot hdn — nd chi trd nén x4qu hon khi bom mon, viy
phai 15y dudc § lan thu’ ban d4u tai cong trinh.
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Nha thiu khén sé khong dgi cho dén ldc gidi hiu trich di tdi d€ thir bom,
nhung phai thi truge d€ biét chic ring tdt cd déu theo thit ty trudc cudc thit chap
nhén.

Thoi gian dé thit bom khd dai, it nhat 1a 4 d&€n 5 gi& cdn 1én k€ hoach trudc dé
x&p dit cdc hoses va nozzles, nhién liéu phai ddy, tit cd phan thi€t bj phdi sin sing,
va tit cd moi ngudi phai bi€t cong viéc 1am cda minh, Ciing cdn mét thg dién dé
doc dién thé, v.v...

Tigu chuin No.20 - Céc yéu cdu. (1998 Ed)
* Xem phdn 11-2.6 (trang 338). Céc phuong thdc thé chdp nhan tai c¢ng trinh.
Phan ndy cho bi€t cdch dé thd va thuc hién mot cdch thich déng.
» Phdn 11- 2%.1 (trang 355). Phin nay yeu cautb'lan khdi dong ty déng va
10 14n bing tay vdéi bom chay trong 5 phut/Mm phar‘(mat I— gid, ﬁamj mor l-n'g‘]

bém phéi hoat dong trong it nhat 60 phit cho cude thi.

Ghi lai cdc s6 liéu va vé thanh gidn dd, giif cho cdc cudc thit hang nam vé sau.

Thit bdo tri hay dinh k¥ (Routine or Maintenance Tests)

C6.2 loai cdn ban cho thit bdo tri 4p dung cho tit ¢4 bom chita chdy. 6 la:
- Thi hang ndm.

- Thit hang tuén.

Thi hang ndm (Annual Tests)

Bom chita chdy phai cho chay di tdc d6 hang tuin.

Trong trudng hgp bom dién, motd chi can cho chay biing tay dat t6c dd rdi tit
di d€ bi€t chic tinh trang hoat dong.

Né&u chay va ngitng ty dong, thi phan 7.5.4 '(b) doi héi phéi chay trong 10 phiit
(Automatic Shutdown after Automatic Start, trang 240).

Boin diesel phdi chay dat tdc do bing ty dong rdi chay t5i thi€u trong 30 phit
d€ 1am néng mdy toan thé. N&u khdng 1am nhu viy, thi phin khi thot ngung dong
¢6 thé 1am mon rf ddng cd va 1am cho mAt hiéu ning sdm.

Khi bom chay, phai ¢6 nudc ddy ra hay it nhat phai luin luu d€ tranh qud nhiét
va hu hai vé€ sau.

Cén nén biét ring, dong ¢o diesel néu chay hing tudn sé ding hét nhién liéu
rdt nhanh nén phai thudng chim vao d€ c6 di cho médy chay khoing 8 ti€ng.

Trong lic thit, t41 ¢d cdc sai hdng cdn phdi duge chinh sifa 1ap tic.
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Sau ciing, tat cd cdc van cin dugc chinh lai, “reset” & diéu kién tv dong va tat
céd phan diéu khién déu sin sang d€ khdi dong khi khan c4p.

Cic thiung nhién liéu phii dugc 1am ddy sau mdi 14n thir kéo dai hay khi thing
chita sut xudng 10% sau khi th.

Phén tich két qua

Theo cudc thit, k€t qud dugc dem vé trén gidy ké 6 vudng (khéng phai gidy
cho biéu dd thity luc) va so sdnh v@i dudng cong thit nghiém cda nha sdn xuit vdi
-bdm mdi. :
Trong trudng hdp bom day (booster pump), két qua dudc vé trén d6 biéu
hydraulic gradient biing cdch vé cdc két quéd lic “shut off” 100% kha nang, va
150% kha ndng & trén hydraulic grad1ent

Xem hinh 9-4 cho céch lam th& néo
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Figure 9.4 :
Hydraulic Gradient Sheet Example
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BOM CHUA CHAY (Fire Purnps)

NFPA20, tleu chuan cho sy 1dp dit cia bom chﬁa chdy ly tAm (Standard for the

Installation of Centrlfugal Fire Pumps) dp dung cho thiét k& va 1dp dit cla bom

.PCCC.

Bo'rn chita chdy ly tam (Centnfugal Fire Pumps) tao ra 4p luc bing cach ddy nu’dc_
quay quanh truc, dung Iwe ly tim tao 4p luc &€ ddy (boost) ngudn-cAp nudc.

. C4c thanh phin bom chita chdy (Fire Pumps Compoments)

Phia hit clia bom 13 phia dugc n6i t6i ngudn c&p nudc. Phia ddy clia bom 1a phia

i ma hé thong ddu phunhay 6 ong ding du’dc ndi vao de nhin nude ap Iyc tir bdm

Bu’dng ong va cdc thanh phan trén phia hit phai théa mén cac tiéu chuan

o Ong bén phia hit cla bdm_phai loai trdng k&m hoic dugc trdng loai dic biét

dé gidm thiéu dn mon hay cdc ménh vun clia vit liéu 8ng bi kéo vio bom.
e Cac van kiém soat tren phla hut phai 14 van OS&Y S

Cung bén ph1a hut tat ca du’o‘ng ong, dic: biét la doan dng thu nho (reducer) dudc

: gan tryc tlep vao bom, phéi dugc th1et ké de loai trilf boc glo (air pockets) vi né

gay ra hién tugng cavitation (hay destructive vibrations) do bo‘m chi quay va hiit

B g16 vio bdm thay vi nudc.

Phia bén ddy-cta bom dugc dinh mifc cho 4p suit tao b3i bom. Vi hiu hét cdc ddu

phun va van dinh mic & 175psi, nén can mot van an todn clia bom (a pump relief

- valve) d€ trdnh sy qué 4p vi ph4 hai t6i c4c thanh phan diu phun khi 4p sudt phia

ddy clia bom vugt qué 175psi.

Van dleu chmh ap suit (PRV) cung du‘dc phép dit d ha dong cua bom chia chéy

_ de bdo vé cdc thanh phan ddu phun 3 ha dong ctlia PRV.

C4c thanh phin nhu vay c6 thé cdn d€ bdo v& cdc ddu phun va van trong céc
building cao ting ma 4p suit cé‘in c6 tai ddy cda riser (B.O.R) d€ cung c4p cho cic
d4u phun tai dlnh clia riser, thi 4p sudt d6 c6 thé vugt qua dmh mic cia cdc thanh

phin & cdc ting thap hon.

'Phéi c¢6 mét ddu thit bom (Fire pump test header) véi van thi (test valves) & ddura

clia bom d€ tinh ra lwu lugng va 4p sust dinh mifc cia bom va so sdnh céc 4p sudt
thit vdi 4p suat dd duoc listed clia bom. S va ¢ clia van thit thl béng vdi gpm ciia
bom (hinh4-10)
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Bom chita chdy dugc thiét k& d& khdi dong khi dp suét trong hé thdng ddu phun
thdp va khéng dy dinh d€ chay lién tuc.

Khi ddu phun md ra, nudc ddy ra tit ddu phun, va 4p suit trong dudng Ong gidm.
Bom dudc bio hiéu cé dp sudt gidm nén khdi su.

Khi bom khong chay, 4p suit tinh ti nguén cung cap nudc gdy dp luc 1én hé thong.
Mot jockey pump rit nhé 1am ting 4p sudt tinh bén trong hé thdng dng khi bom
chita chdy khéng chay.

Can phéi c¢6 mot jockey purap néu 4p sudt tinh § nuwdc cdp khong di cung Ung 4p
sudt tai ddu phun xa nhit, va gidm thi€u sy vin hanh cda bom chifa chdy bing
cdch giit 4p suit & phia ddy cla bom c8 dinh.

Cin c6 bom chita chdy khi m#dc cap thanh ph6 khong dd d€ cung cdp tai thip nhat
(worst demand) cda ddu phun xa nh4t hay hé thong Ong ding, hay khi nudc cung
cép khong c6 di 4p suat, nhu nude cip tit hd hay hd chita (pond or reservoir).

7O FIRE DEPARTMENT -
CONNECTION

IHDICATING CONTROL VALVE T3 SPRINKLER

SYGTEM
CHECK VALVE : S ! _f S__ﬁ,\
) |
e LR (Y CONTROL VALVE PUMP BYPASS o S HOSE .\J'.ﬁi 15 —
i
j / 1
A 1 1 ] 4
jockey | . -
fm-mm - 1 “Pump ‘ ALARM
! ' I—J \l VAIVE }A VANEVAN I
N v w4
! GUCTION DISCHARGE B NDICATIC X
L sl SinE \ ConrRed |
! |£ VAWVE | ]
'__{ |._-1 f—-l——-{‘ " <
- [:j 1 QVD? T check vawve 7 7
\ y.

LT \ ,
|\ INDICATING CONTROL vALVE  BAIL DRIP
FIRE PUMP RELIEF VAILE !

\ \ o L FIRE PUMP TECT HEADER
' SN CUTSIDE OF BIHLD™

g

\__ REQUCERS ON SUCTION MUST

WL AATE R S ;
FROMBSILRSUEPLY ‘ BE ECCENTRIC AND Fi Al
S VA e M SUCTION \ N TOP TO AVDID AR POCKETS
.nDF LJF DAE MUST A
BE 0S& ¢ DT BUTTERFLY PIPING ON SUCTION SIDE
OF PUMP MUST 8E GALVANIZED
OR SPECIALLY COATED

Figure 9-{0Schematic of o fire pump favout
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Tinh todn cdc sai biét &p suft (Calculating Pressure Differentials)

M0t tdi yéu cdu ctia dau phun dem so sdnh véi nude cAp thanh phd bing cdch vé
hai dudng cong (biéu di&n), nhu hinh q H ' '

Theo hinh ta thdy tdi cia hé thdng (system demand) virgt qué ngudn cip cé sén
khodng 7psi. P& xac¢ dinh d0 sai biét 4p suit chinh x4c, ta hay-tmh dp sudt c6 s&n

tai lvu lwugng gpm clia hé thong dau phun, ding cong thifc:
.85
Pa = Ps— (Ps— Pr)x 93]
Qt

Pa = 4p sudl c6 sfn 1 nudc cip & gpm ¢la ht phun, psi.
Ps = 4p suvdl tinh, psi.

Pr = 4p sudt du, residual pressure, psi.

Qa = tﬁ'i ddu phun 43 tinh, gpm.

Qt = lwu Iugng thir & 4p suat du, gpm.
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Vidu4-2:

Tinh sai 1éch 4p sudt giifa tdi dau phun va ngudn cap c6 sdn cho hinh 9-1}

Giai:

1,85
Diing cOng thiic: Pa =Ps—(Ps —Pr)x[%:—] ta c6 thé tinh 4p suit ¢6 sdn tit ngudn

1,35
nudc cip: Pa = 80— (80 - 20)x( 700)

900
= 80— (60x0,628)
= 80-37,7=42,3 psi

Sai biét 4p suat, hay 14 hé s& an todn, 12 sai biét giita Pa, 4p sudt c6 sin, va Pt, yéu

cAu 4p suét hé théng ddu phun.
Hé s6 an todn =Pa-Pt
=423 -50=-7,7 psi
Heé s& an toan cin c6 14 s& duong, nghia 12 nudc cip 16n hon yéu ciu cda hé thong.

& trudng hop nay 12 s§ 4m, cho ta thiy y&u cdu cda hé théng 16n hon ngudn cép c6-

s&n.

Khi nao cin thém bom chita chiay (When to add a fire pump):

Trong vi du9-2, 4p sudt yéu cdu vugt quéd 4p sudt cung cip, ta cd 2 céch gidi cho

sai biét 4p sudt nay:

. Tang c¢§ &ng va tinh lai d&n khi 4p sudt yéu cdu cla hé thong thdp hon 4p sudt

cung cdp c6 sdn.
C4n thém mdt bom chita chay.

Ta nhén thdy 4p suat thi€u chi c6 7,7 psi nén c6 thé gidi quyét bling cdch ting cd
ong. N&u phii dua vao mdt bom chita chdy d€ gidi quyét do 1éch 4p suit nhd nhu
vy thi khong thich hdp. ‘

Chi cin thém bom chita chdy khi ndo hé théng khong thé dat theo yéu ciu cda cd
quan hitu trich néu di ting cd 8ng hodc néu gid cd cla dng 16n hon dé ma bing

hay cao hdn gia cia bom chita chdy, thi nén cin bom chita chdy.

Bom chita chdy chi diing tdi khi ndo khéng con gidi phdp nao khéc.
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" Pic tuy&€n bom chita chdy (Graphing A Firé Pum';; S'-ﬁpply):
- Pudng cong bi€u dién bom chita chdy dya trén di€m dinh mic, x gpm, vé.y psi,-
nhi hinh 9-12. - '
- :ABa' di€m cia dudng biéfu dién la:
. o X (gpm) g y (psi): kha ning dmh mifc-cla bdm
o (1,4)x(y)psi: diém shut off (ap suit & khong tai).

'o (0,65) x (y) psi, tai (1,5) x (x) gpm: dud tai, hay 150% kh4 ning t5i da.

 Vidu 9-3: _
| 'Mét bom 1am viéc dinh mifc & 500gpm, 60psi. -He"ly x4dc dinh dudng cong (dic
~ tuyén) clia bom.
.Giéi: ‘ _

soogpfn & 60psi 12 kha niing dinh mitc ciia bom. Xem dudng biéu dién & hinh®-12.
Tai. glao diém cla du‘dng b1eu dlen vdl truc y du’ng la: (1,4) x (60p51) = 84ps1 shut off
o -(ap suit 3 khong ta1) o

Blem 3 ben phla pha1 cﬁa dlem dinh, mifc la (O 65) x (60 p51) 39 psi, qué tdi hay '
~ diém 150% (kha nﬁng bdm t6i da) va (1 5) X 500) 750gpm '
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COMIRACT  FIRE PUMP CURYE
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Fgure 8. 12 Cruph ot five prorp caivre,

Chi §: dudng biéu dién cda bom khong kéo dai thém ngoai di€m 750gpm & 39psi.
Pay 12 diém qud t3i ciia bom, hay kha ning t5i da clia bom. Khong thé nio thi€t ké i
yéu cdu ctia hé thdng ddu phun vuot qué diém qud tdi. N&u tdi yéu cdu hé thong cao hon
diém qué tai, ta phai can téi mot bom khé ning 16n hon.

K&t h¢p bom va ngudn nudc thanh phd (Combining a Pump and City Supply)

Bay gid ta bi€t cdch v& dudng cong (curve) clia mdt bom chita chdy, viy lam sao
dinh dugc dudng cong tdng hgp cla bom chifa chdy va nuéc cung ¢ip thanh ph6? Ta chi
viéc c6ng ching vao véi nhau ma théi.

Vidu9-4:

Mot bom chita chdy dinh & 500gpm tai 60 psi. Nudc cap thanh phd dude thi cho biét
12 30psi tinh, 15psi 4p sudt du & luu lugng 900gpm. T4i yéu cdu clia hé thong 1a 550gpm-
& 78psi. Hay dinh dudng cong téng hgp cla bom va nuéc cap thanh phd, va hiy dinh sy
sai biét 4p sudt giita tdi t6ng hgp cung c&p va hé théng phun.

Giai:

P& ¢ 12 tai yéu cu clia ddu phun vugt xa nude cap thianh phs. Trong van dé€ nay, gid
st ta dd phan tich gi4 c4 cho thdy diing bom chita chdy c6 hi€u qué kinh t& hon. D€ cong
thém dudng cong clia bom va nudc cip thianh phé, ta phdi biét 4p sudt ¢6 sdn tir ngudn

thanh phé tai 3 diém dinh mitc ciia bom.
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- 3 500gpm, ngudn c4p thanh phé cho:

' 1,85
Pa =Ps—(Ps- Pr)x(gij .
"L 0r

.= 30- (30 15) [SOOJ
900

= 30 -15x 0,33709 = 24,9 psi

- Tai 750gpm, ngudn c4p thanh ph& cho:

1,85
Pa = Ps ~(Ps—Pr)x[%J
| Qr

— 30— (30—15)x [75()}

900
=30-15x0,713698 = 19,3psi
Ap sudlt ctia bom la: | —,
. Tai ngm, téng hgp bom P = 84psi + 30 = 114psi.
Tai 500gpm, téng hop bom p =‘ 60psi + 24,9 = 84,9psi.
' Ta1 750gpm tong hdp bom P 39ps1 + 19, 3 58 3351 R

Nguon cip tong ho’p biy gi¥ dugc v€ lén nhu hinh9 13 . T4i yéu ciu cda diu phun
by gid it hon ngudn c4p t6ng hgp clia bom chifa chdy va ngudn nudc thanh phd.

, . o
Kiemcd bom chita chéy(f hecking a Fire Pump) -
Péy: |
- T&i ciia ddu phun nim vao phia bén phal cia bom dinh mitc § 500gpm. Pay la
‘diéu t5t nhat cho bom chita chdy. ' '

- Né&u tdi ddu phun ma rdi vao bén tri ciia khi ning dinh mic ciia bom, ta cé thé

diing mét bom ¢6 khd ning thdp hon.

- Ciing nén nhd réng, tai ciia hé théng c6 thé khéng vugt qud s6 “qué tai”
(overload), hay 150% gpm ctlia bom chifa chay.

- Trudng hdp ciia bom trong hinh9-13, tdi yéu ciu phai nlim giita 500 va 750gpm 12
hiéu qué nh4t cho bom chita chdy.
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LOMTRACT. FIRE PUMP WITH CITY SUPPLY
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Figure 9—!3{;;'”;1]1 o« combined five priai ared city supply

THUNG CHUA TRONG LYC (Gravity Tanks)
NFPA 22 - Tiéu chuin cho thing chita nudc PCCC.
- Thing chifa trong lyc 13 phuong phép gid tri va phd bién d€ ting 4p sudt nuée
thanh phé, va theo NFPA 22.
Thiing chia trong lyc khé ton kém so v6i bom chita chdy va thiing chia trén mit
dat khi chi ¢6 mot building; nhung lai ¢6 hiéu qui vé gid cd d6i v6i mdt nha mdy

16n, mot cong dbng 16n, hay mdt khu cdng nghiép.

Tinh ¢@& thitng chifa trong hyc (Gravity Tank Calculation)

- Céc nguyén tic cin ban dp dung cho tinh todn cdc thing trong luc k&t hgp véi céc
ngudn cung cap khac'1a: L

1. Ding thing chtta trong luc khdng c6 1gi n€u ngudn cung cdp khdc ¢6 dp sudt cao
hon thing trong luc. Ngudn cip c6 4p suit cao d6 s€ déng van 1 chiéu cla thing
trong luc cho dén khi ndo dp sudt clia ngudn d6 ha thdp hon 4p sudt tinh cla thing
trong luc. Ngugc lai, thing trong Iyc sé déng cdc ngudn dp sudt thap hon cho dén
khi na@ né vin con cao hon 4p suit tinh clia cc ngudn cap khéc.

2. Ap suit dudc tao bdi nudc trong thing trong lyc duge tinh tir ddy cla thung chia,
chif khéng phai tit muc chifa nudc trung binh.
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3. Suw d6éng gép ciia thiing trong lyc duge dinh theo biéu d6 va cong voi ngudn cdp
nudc khdc, diing phuong phap tém Iuge sau nay,

D6 biéu ciia ngudn cAp thing trong Iyc  (Graphing a Gravity Tank Supply)
Phuong phdp d€ phén tich bing d3 bifu cda thiing trong htc k&t hgp véi ngudn cdp-
thanh phd nhy hinh9-1# va vi du 9-5,
Vidu%-5
Mot thﬁng trong lyc k&t hgp véi nudc cap thinh phd d€ cung dng t6i hé théng phun.
P4y ciia thiing chia cao 150ft, va tinh todn cho biét véi luu lugng 500gpm cho 4p sudt ma
sét 12 25psi. Nudc cdp thanh ph6 14 45psi static, 30psi residual, § 750gpm. H¢ théng ddu
phun cdn 1200gpm & 30psi. Hiy x4c dinh thiing chia t6ng hgp bling dd biéu.
Giai:
Ap suit tinh tao bdi thiing trong hyc 1a:
) P, =150'x0,433psi/ ft = 65psi
1. Ap suit tinh thiing trong lyc 12 65psi. Thing chiu d6 mit ma sit 25psi  500gpm,
vay 4p sudt du (residual pressure) Ia: 65psi - 25psi = 40psi ¢ 500gpm. Ta v& ngudn
c&p clia thing trong lyc nhu hinh @14 o
2. Bay gi¢ vé ngudn c&p thanh phd. Hai dudng cong gip nhau ¢ khodng 550gorm,
~ 36psi.
3. Bay gi% v& tai yéu cdu clia hé théng. T4i hé thong phun kh4 16n so v6i cdc ngudn
cip riéng 1&.
4. Kéo dai dudng chim chdm tif giao di€m ciia hai ngudn c4p (550gpm @36spi), t6i
m6t diém bing 2 1an tri s8 nay, hay 1100gpm @36psi. ‘
5. Pudng cong t&ng hgp thiing/thanh phé dugc v& qua diém niy nhu hinh ? I

 Ta dé ¥ thdy ngudn cdp t8ng hop thing/thanh phé biy gidy vugt qué _tai yéu cau cla
hé théng d4u phun.
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CONTEACT COMBINED GRAVITY TANK AND CITY SUPPLY
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Figure G_I Groplh of o gravine tank with cin <apply

TOM LUQC:

- Mic dau pipe schedules c¢6 trong NFPA13, nhung s dung trong x4y dung méi bi
gidi han rat nhiéu. :
C4c hé thng ddu phun nha & roi vao 3 loai va dugc thiét k€ theo cdc tiéu chudn
NFPA.
Ciéc hé thong dau phun cho 1 hoidic 2 nha va nha tién ché, theo NFPA 13D.
Céc hé thdng cho nhiéu nhi c6 chiéu cao tif 4 ting tr3 xudng, theo NFPA 13R.

C4c hé thdng nhi & cao trén 4 ting, theo NFPA 13,

Cédc hé thng cho nha kho c¢6 ¢dt cao trén 12ft hay cdc kho ¢6 nguy cd chdy cao
(high hazard) cao trén 5ft cling theo NFPA 13.

Céic cao Oc (hi-rise-building) ddi hdi cdc &ng ditng (standpipes) trong méi
stairwell, dugc tinh theo NFPA 14.

Bdm chita chdy va thung trong luc Ié cdc phudng phap d€ ning ddy 4p suflt cia

nudc cung cap, theo NFPA 20.
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'TAM HOAT PONG CUA BOM CHUA CHAY
(Operating Range of Fire Pumps)

Bdm ly tdm ; dugdc dp sudt thuén 61 da khi khong c6 nude chiy qua d€ vao hd
thong. Piéu kién nay dugc goi 1a diéu kién “quiy” trong di¢u kién khong tai (churn
or no-load condition) _ | | '

. Churn = c4nh quat bom quay, ma khong cd nudc ddy vao he thong(ska.'t o‘W)-
e No- load bom khéng lam vi€c qud mét vi khong ¢ nudc chay .

Khi nudc chay qua bdm vao hé thoéng bdo vé&, bom s€ 1am viéc mét hon. Khl
' lugng chdy cang 16n, thi bom cang lam vi¢c ndng hon. Khi bom lam viéc nang hon,

cin nhleu d6ng ndng hon dé quay bdm va dp sudt thuan it hon.

Céc nha sén xut bdm cho ta mot lutu lugng va 4p suat dlnh mu‘c d mot toc dd
nio dé. Khi bom quay & mdt toc¢ d6 dinh mic, va luu lugng dinh mife chdy qua bdm,
né tao ra' mot 4p sudt dinh mifc. G luu lugng thadp hon thi bdm tao duge mdt 4p sudt

‘thuin cao hon. G luu lugng cao hon, bom s& tac 4p sudt thuin thap hon.

 Chuong 3 va 4 cda NFPA 20 cho nha san xudt bom céc thong s8 cho bom ly
tarn tal diéu kién qudy. (churn) hay khong tai (no - load), khong pha1 tao ra 4p sudt
thuan 18n hdn 140 phan trdm clia 4p suat thuan dinh mu‘c

Ppiy 14 4p suit thudn t5i da ma bom cé thé tao duge. Nha sin xut du’dc phép
thi€t k& bom d€ tao bt c 4p sudt thuan nio ¢ diéu kién quay cao hon 4p suét thuan

' 'djnh mitc mi&n sao khéng qua 140 phin trim 61 da.

7 Chudng 3 va 4 cia NFPA 20 cﬁﬁg dinh ngh‘ia mét diém t6i thi€u & 150 phan
' trim cda lwu lugng dinh mitc. Diéu kién nay dudc goi 1a luu lugng t61 da hay diéu
Kién tai t6i da bdi vi né biéu thi lugng chdy 16n nhat qua bom. Tai diéu kién téi tdi
~ da nay (150 phén tram luu lugng dinh mic), bom phai tao dugc it nhit 65 phin trdm
clia 4p sudt dinh mitc. C4c nha sdn xudt bom dugc phép thi€t k&€ bom d¢€ tao dugc
bat ¢ 4p suét thudn ndo & tai tdi da 16n hon 65 phin trim ciia 4p sudt dinh mic.

M3i bom ¢6 hé thidc giifa luu lwgng va 4p suat thudn, va nha sin xudt vé nén
dudng cong bi€u hidn quan hé nay.

Khi thiét k& mot hé thong bdo vé ching ta cin tham khdo dudng bi€u dién 4p
suit , lwu lugng nao cho thi€t k& thich hgp. Tat ca cdc bom déu khdac nhau, vdy phéi
ki€m tra ki dudng biéu din thyc sy clia bom nio trude khi 1p dat. Cdc diém cudi-
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cho theo NFPA 20 — 140 phén tram cda 4p sudt thuén dinh mdc & diéu kién khong
tdi (turn, no - load) va 65 phén trdm clia 4p sudt thudn dinh mitc tdi 161 da — khong
duge ding bdi cdc diém nay dinh nghia mdt tdm hoat déng chdp nhan dugc chit

khong phdi céc di€m lam viéc thit su.

Pump percrmance

{barj (psi)

140

130

(8.1) 120

110
{6.75) 100

90 Chu_!m pressure

(5.4) BO

70}~

) -

(4.08) :g Pressure ;‘;‘F

150% of

{2740 i

30

(1.35) 20

10

——— Pump rating

Hel pressure

(gpm) 300 600 900 1200 1500 1800 2100 2400

(Limin) {1136} (2271) (3407} (4542} (5680) (6813) (7949) (8520]
Flow

H'l.;lh 0.5

Hinh 9 -15 cho bié€t dudng bién dién luu lugng bom duge dinh me & 1500
gpm va 80 psi. Tai di€u kién khéng t41 (churn) bom tao dudc dp sudt thuan 1a 90 psa,
chdp nhan dugc bdi vi nhd hon tri s& 161 da cho phép (140 phin trim clia 80 psi 1a
112 psi). Bdm ciing tao dugc mét dp sudt thuidn 55 psi & tdi t8i da (2250 gpm) day
cling chdp nhin dugc, bdi vi trén tri s6 o1 thi€u 52 psi (65 phin trim ciia dp suat

thuan dinh muc).

BOM CHUA CHAY VA BOM DAY

{Fire Pumps Versus Booster Pumps)

Bum chita chdy 14y nudc tif bdt ¢ ngudn ndo nhu nudc thanh phd, cic thing

nudc trén cao. ao hd. hAm nudc chita, va lam ting dp suit cla nude d6 véi muc dich
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'8¢ cin thiét cho hé théng chita chdy nhu sprinklers, stanﬂpipe, water

pray. Hé thng bom chita chdy nhy hinh 9-16.

Hinh 9_16

ooster Pump)
loai bom chita chdy d4y dp suét ¢ sin tit mot ngudn cung cdp nudc.

gy chi dudc noi dén dudng O6ng nuSc cdng cong ma théi. Bom nay

¢ tif cdc thiing chifa, hd ao, hay b€ chita bdi vi cdc ngudn nay khong tu

“——— Supply pipe

O

Streat main

Hinh ©_17
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A2
PAY
MA LUC/NU()'C (Water Horsepower fump o'uipu-l' power)

Tmf [as, bmke_horsepou/er = pump [nFqu povier, fo drive apump.

Mot HP 1a don vi cdng cén thiét d€ di chuyén 33000 Ibs mot doan 1ft trong
mot phut,

Céng sudt clia bom ly tdm dudc viét dudi dang 1a :

_ WxH
P 33000xT

W = trong lugng nudc, Ib
H = khodng cich nudc duge di chuyén, ft

T = thdi gian, minutes
Ta di biét

P=0433xH
Hay H= P
0,433

Vi nudc khong nén dugc, nén quan hé giita trong lugng va thé tich 1a mét
hing s :

Vil b nudc chita 0,12 gal. nén :

V=0,12W hay W= _~
0,12
Véi V = thé tich nudc (gal)

W = trong lugng nude (1b)

Thay vao phuodng trinh HP ta dugc :

V.. P
P PEEL 2%
33000xT 0,12x0,433x33000xT
V
= *P maQ=
Tx1714 T
P
Nén hp = 2
1714

A’
L
Phuong trinh nay riéng cho nudc nén duge goi 1a phuong trinh ma luc/ nwdc
(water horsepower aquation)
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HIEU SUAT (Efficiency)
Coéng thitc hp trén diy cho ta s8 mi lyc cho ddu kéo bdm chira chdy, brake

horsepower. Thuc ra ta c¢6 hé sG cng sudt va viét phudng trinh nhu sau

oP
1714x E

E = hiéu sudt clia miy kéo theo s thip phén.

Vidu: 70% = 0,70 .

Thudng thudng, tri s6 mi lyc t6i da x4y ra gifa 140 phin trim va 170 phan
trim tri s6 luu ligng dinh mitc cia bom. Bdi vi luu lugng va dp sudt ludn tudn duge
bi€t tai di€m 150 phin trim cla luu lugng dinh mifc, nén day 12 tri 5§ tién lgi d€
chon cho tinh todn yéu cdu mi lyc. |

Vi du sau diy cho thdy 4nh hudng cia hiéy suit 1&én hiéu qui cia bom.

Vi dl_l 6:

Xem mdt ddu mdy kéo ndi t6i mdt bom 1000 gpm dinh mifc & 115 psi va tao
ra 4p suat 78 psi ¢ 1500 gpm v6i hi¢u suat 65%. Hay tinh tdi ma lyc t6i da.

Giai :

Bom dinh mifc & 1000 gpm va 115 psi va cin cé‘)ﬁg sau didy cho dinh mdc nay

QP _ 1000x115 103k
1714xE 1714 x0,65

WHP,., =

Nhung ta phdi tdi 1500 gpm & 78 psi nén cin nhut sau :
opP _ 1500 x78 105 Ap
1714x E 1714 x0,65

WHP, . =

Vi vay tai mi lyc t6i da l1a 105 hp

Viduy 7 sau ddy cho thdy dnh hudng clia hé sd service (service factor).

Vidu7:

Xem mdt motd dién 92 hp ¢6 hé s8 service 1a 1,15. Hay dinh xem bdm nay
¢6 thé ddp ng dude cho tai ctia mét bom yéu cau & 105 hp hay khéng.

Giat :

Moétd cin 105,8 hp (92 x 1,12). Ving, bom nay ¢6 thé cung cip dugc :
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TINH CG BOM  (Pump Sizing)

Bom dudc dinh mifc theo dinh lugng va 4p suét, Luu lugng bom tidu biéu tinh
bing gpm la: 25, 50, 100, 150, 200, 250, 300, 400, 450, 500,750,1000,1250, 1500,
2000,2500,3000, 3500,4000 va 5000.

Tam 4p sudt dinh mdc it 40 psi d€n 200 psi. Theo SI, tdm luu lugng tir 95
min dén 19000 Vmin, tdm 4p sust tir 2,7 bar dén 13,6 bar.

Chuong 3 va 4 clia NFPA 20, cho phép bdm dat 4p suat tdi 140 phin trim
clia 4p suit dinh mic khi khdong ¢é nude chdy (diéu kién qudy, churn condition).
Tiéu chuidn NFPA 20 ciing ndi ring bom phai dat 65% 4p suit dinh mdc khi tai &
150% luu lugng dinh mic.

T céc diém nay cho ta gidi han cda dic tuyén bom chita chdy. Piém
“churn” (140% 4p sudt dinh mifc) 12 mic t6i da ma bom khong thé vugt quéd, va
di€m kia (65% 4p sudt dinh mic) 12 mifc t3i thifu ma bom khong thé xudng dudi
thap hon khi tdi & 150% tai dinh mifc.

Vi du, m6t bom duge dinh mitc § 100 psi va 1000gpm s& ¢ 4p sudt t6i da 14
140 psi. Ap sudt t6i da x4y ra tai diéu kién bom chay ma khong ¢6 su chdy (churn,
no flow) va tri s6 nay khéng thé vudt qud 140% ciia 4p suat dinh mifc.

Tuong ty, dp sust t5i thi€u ma bom c6 thé tao dudc 1a 65psi. Pay 1a mudc 16i
thiéu khi lwu hegng 1500 gpm chdy qua bom va tri s6 nay khéng thé xudng dudi
65% cla 4p suat dinh mic § 150% luu lugng dinh mic.

Hinh 9-18 cho thdy dudng cong cua lugng chdy cho mot bom 1000 gpm.

tiet neessue {psi

T

agi - - ; i .,HH - .capaciy : i
sl : : TR S

! e f ' o
20, ——— NFPA 20 irits ! ! : :

----- An acceptable pump curve t P . h

‘Dé“ © - Another acceptable pump cutve r - th 9- ‘8

L ! ot ¢ ' | |

200 400 600 BOG 1000 1200 1800 1RO
Flow (gpmt
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Vidu :
) Xem mot bom chita chdy truc ngang | : -

Bom dinh mifc & 750 gpm @ 100 psi dﬁag cho hé théng phun & tré‘ih (ceiling)
| trong mdt nha kho cach xa 40 ft (ti bom len téi hé¢ théng phun). Ap suit tinh t3i da
trén hé thong la 60 psi. Ap suat quay (churn) cla bam la 130 psi. T4t ca c4c thanh

oL phan cia 6ng day, ong cap, va Ong ding (rlser) chiu dudgc 4p suat dlnh mifc J 250

psi. Céc ddu phun hoat d6ng & 175 psi. Ap sudt hé thong nay chap nhan dugc khong

- ~ hay phdi cin m6t van gidm 4p d€ ha dp sudt trong hé théng.

Gidi: |

Bdm chﬁ'a chay nay sé tao dudc 4p sudt t81 da 1a 190 psi khi “quay ” (130+60)
vay chap nhan du’dc cho cdc thanh phdn ciia hé thong. Ap suit tai cdc ddu phun khi
bom ° quay” s€ 1a 173 psi [190 - 40x0,433]. Ap suft nay chip nhan duge cho cac
d4u phun. N&u 4p sudt hé thdng vugt QUa gidi han clia cdc ddu phun thi phai cin tdi
"_van gidm 4p. | o . | ' o ‘

"Thoi quen dé dinh c3 cua bom la tinhtdi cho hé thong PCCC. Bom duoc chon
duta tren tai yeu cdu cda hé théng, ndm - trong khoang 90% va 140% kha nang dinh
mifc cla bom. - ' -

. Pé chon mot bom chita chdy. riéng blet nio- do tdi yéu cau cia hé thong d6
phalrdu’(_Jc‘ tinh 11 t61 ngd ra cia bom (tai mat néi, flange). Con 4 ap sudt hdt cing can
dl.fc}c_ tinh bing cdch trir d6 mat ma sdt (trong dudng 6ng hit tif ngudn nudc cung cip
t3i mét ndi ngd hiit vao ciia bom) véi 4p sudt du (residual) tai ngudn c4p nudc ¢ 1di
yéu cdu cta hé théng. Phdi cdng 4p sudt vio 4p sudt hit d€ dinh 4p sudt ddy cla
bom. - . | : _ B _

Né&u 4p sudt ddy i6n hon hay biing tdi ciia hé thdng, thi ta ¢ thé dﬂ-ng bdm
do NEu dp suit ddy nhé hon tdi yéu cdu ciia hé théng, thi ta phai chon ¢d bom 16n

~hdn va lap lai phuong cdch nhu trén. Vi du sau ddy cho ta mét cdch chon bgm .

Vidy:

Mot bom chita chdy it nude tf mot hd cao. Pdy cda hd nudc cao hon ng?

-

vao cda bom 75 ft (23m) va bom cung cip cho mdt hé thdng ding (fire standpipe
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system) vdi téi 1a 1010 gpm & 4p sudt 125 psi tai ngd ddy ctia bom. Hiy dinh c@ cda

bdm theo gpm.

Tank
T Five-story building
Standpipe cutlets
{0 —0 (O~
75 ft (23 m) —0 —0 O~
—0 —0 0~
—0 —0 (0~
Pump house
_JL____T_@_ 0 0 O~

Hinh 9219

Bt ddu vdi dic tinh chdy clia bom. T6t nhét 1a khi mot bom 500 gpm chi cé
thé cung cip 750 gpm (150 phan trim kha ning dinh mc), viy khong dd. M6t bom
750 gpm, c6 thé it nhit cung cdp duge 1125 gpm, va mét bdm 1000 gpm c6 thé cung
cAp tai trén ddy khéng c6 van dé gi.

D€ chon bam giita 750 gpm va 1000 gpm, ta can phdi xem xét t6i 4p suat Ta
cling cAn xem xét cdc dudng cong 4p suit that ciia mdi bom. Hinh 9-20 (a) va
(b) cho ta cidc dudng cong clia hai bom. C4 hai bom déu dinh mirc & 115 psi.

Bom 750 gpm sé& cho 1010 gpm & 4p sudt 92 psi. HS nudc trén cao cho
nudc t6i bom s€ cung cip nudc tai ngd vao cda bom la 31 psi (32 psi tir d6 cao
75" x 0,433 trir 1 psi do mat d4p ma sit). Vi viy 4p suét ddy tSng cong 1a 123 psi
(92+31) ¢ 1010 gpm, nhu thé khong dd dé cung cap cho hé théng &ng ding (stand
pipe system).

Con bom 1000 gpm s& cho 1010 gpm & 4p sudt khodng 112 psi (xem hinh
9-20 (b) ). H6 nudc cao cung cdp nudc tdi ngd vao bom & 31 psi. Vay dp suat ddy
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tong cong la 143psi (112+13) § 1010 gpm. K&t qua dat cao hon yéu ciu , viy chdp
nhdn dude cho hé théng dng ditng (standpipe system). ‘

14018 .
Chumn press;}\\

130 -
TN Pump rating] -
120 \ L

' - : . ~
- 10 : - - \\
100 ™
' ‘ ' Design demand —3»
90
80
70
60
50
40
30
20
10

o

Pressure at 150% ol capacity h

65

MNel pressure {psi)

Fiow (gpm) 150 300 450 600 750 900 1050 | 1200
{100%) {150%)
(a) 750-gpm pump

740
130

120 (D ' -
Churn pressure \W\ .

110
Purap ratin < N
100 P g N

80 \
80 T — T\
70 ~Pressure at 150% of capacity
60 ;
50 !
40
30
20
10

65

Net pressure (psi)

Flow (gpm) 200 400 600 800 1000 1200 1400 | 1600
100%) (150%)
{b) 1000-gpm pump

Hink 94.20
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5-
6 -

BAITAP1

Nudc bién dung dugc d€ cung cdp nudc trong cic Iip dit bom chita -chéy augce
khéng ?

Lam sao ta c6 th€ néi mét bom chita chdy ¢6 dugc listed hay khong ?

Tam 4p sudt chip nhin dugc cho 4p k& phia diy trén modt bom chia chdy
500 gpm & 100 psi ?

Lam th€ nio d€ bdo vé& bom khdi bi qué nhiét néu khdi dong ma van phia ddy
d6ng kin ?

Loai van gi dugc ldp dit trong dudng dng hit clia bom ?

Lam thé nao d€ tranh cdc d6 cin, 14, c4, v.v.. di vao va ldm bit dudng hit
trong mét hé dy tri¥ m& réng ?

Khi ndo thi cin tdi mdt van an todn bén ddy (discharge relief valve) trong 13p
dat bom chita chdy ?

Phdi chinh dit & 4p sudt ndo cho van an toan trén ddy vdi moét bom dinh muc
1500 gpm & 100 psi.

Cho biét c3 t6i thi€u cla dudng hiit, ddy, déng hd va van an toan (néu cin) chn

mdt bom chita chdy 1250gpm dinh mitc & 40 psi 7
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GIAI PAP : (Theo tiéu chudn NFPA - 20) -

Khong (xem phén phu luc A - 2.14)

Biing nhén tén béan hiéu phong thit nghiém dén trén than mdy — d6i khi tén clia
' nha san xuat , cho biét du’dc tht do ULC, UL hay FM
- 0- 200 psi (xem phin 2-5- 1)

‘ Bang cdch dy tra mét van x4 ludn hdi (circulation relief valve, xem phin 2-6)

Van O.S & Y ¢ listed (xem phén 2 9.5)
Bing céich du’ trlt cdc phin luge déi, thdo dugce trén phan hiit (xem phan 2-9.8)

.Khi ddu may kéo c6 toc do thay d6i dugc (xem phan 2-13.1}

T&i da 175 pSl Nhung trong moi trudng hdp phéi du‘dc chmh de vira xi ra 6 ap |

suit “shut off”

© 87,87, 67,67 (xem bang 2-20)
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