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CHUONG 1
Hf THONG PHUN TU PONG

Chuong nay 12 phdn gidi thiéu cdc hé thong phun ty dong udt va kho, duge
thiét k& va 14p dit trong cdc ¢d s& thudng mai va cong nghigp. Budc dé cip t6i cédc
thanh phén chinh, c4c tiéu chuén cin ban dung trong thi€t k&€ va 1dp dit va mo ta
cach thé nao d€ kiém sodt va dap tit Ifra mot cdch hitu hig¢u (Control and suppress).
MUC TIEU: Sau phan chuong I, hoc vién ¢6 thé:

MO t3 cdc nguyén tic chita chdy bing nude.

- Nhén biét v md ta 4 thanh phén cd ban ctla bat k¥ hé théng phun nao.

- MO t4 loai cd ban céc hé théng phun dng udt va dng kho (Wet pipe and dry

pipe).

_ Xac dinh v md ta cdc tidu chudn dung d€ thiét k& va ldp dat cdc he théne

phun. :
PON VI PO LUONG (Units of measurement):
" Trong thi&t k& va 1dp dat cdc hé thdng phun nude duge x4c nhin bdi National

Building code va Provincial Building code, céc tiéu chudn dugc ding 1a do NFPA

lam ra, don vi ft, inch, USgpm, Ib/in®, va d% °F, nén chuong trinh nay s& ding theo
cdc vi du don vi d6. BE dung céc don vi SI, ta x{t dung cic bang va cong thitc theo

yéu cau.




PHAN 1

CAC PHUONG PHAP CHUA CHAY BANG NUGC
(The principles of Fire Extinguishment by Water)

Sy chdy trong nhiéu vat liéu c6 thé dugc dap tdt bing cdch lam ngudi cdc vat
liéu dang chdy xudng tdi nhiét d6 bit chdy (ignition temperature). Nhiét do bdt lia
dugc dinh nghia “nhiét dé thap nhat ma vat liéu c6 thé bit Itra”.

Vi vdy, néu nhiét do ctia vét dang chdy dugc ha xudng t6i dudi nhiét do bt lira
nay, thi su chay khéng con duy tri vi phdn d#ng héa hoc cla sy bit lifa s& bi dc ch&€
do viéc 1am lanh. Chim dit sy chdy.

L&y vi du, mot déng gd dang dt tai ndi cdm trai, néu ta d6 nude vao. Nudc
lam ngudi cii dang chdy, néu dii nudc d6 vao, sy chdy s& chdm ddt.

 Tai noi déng kin, nhw phong déng cla, sy 1am ngudi bang nudc s€ sinh ra mot
- lugng hai nuée 16n (large volumes of steam). Tuy nhién, dé la do hé qua lam ngudi
hiu nhu 1am tdt Ifa {uda.
-Q'\ 3 ] o e

Vltin(;‘)t thiing nudcfcn téi siic ngudi de do vao lita. Va vi chd c¢6 chdy thic sy
bi khéi phii che kin, e® linh chita chdy titng biét &, t6t hon nén ding dng vdinude
x4 thing vao Iita ding tir mdt ndi an todn tif xa. :

T l4u, thudng sy chita chdy bing tay, d6 mdt lugng nudc Idn thanh voi 1én
ngon Ifta. Nudc chdy xubng nén nim d6. Nhung sau ndy, ngudi ta kham phd ra ring,
gidng vdi nudc d6 duge phun tin ra thanh giot nudc, cd tdc dung hon Ién sy chdy,
b&ivi céc giot nude nhd ndy cho dién tich ti€p xdc véi la nhiéu hon, va lam bdc hoi
nhanh hon.

Nhiét cin thiét d€ béc hdi nude dudc rit ti ngon hta, [am gidm nhiét d6 nhanh
hon,két qud: e chdm dift sy chdy nhanh hon, ma nude dung it hon.

K&t qud ti¥ khdi niém cda voi phun suong (spray or fog nozzle) nay, ngay nay
duge ding trong phong chdy chita chay.

CAC PAU PHUN BAN PAU (Early Sprinklers)

Cudi th& ky 19, dau phun dugc phat minh 1lam phudng tién chifa chdy trong cdc
khoang che kin (confined spaces) hay cdc buildings khi ¢6 chdy s& rt nguy hiém
cho linh chira chay ac Egu phun ban diu 12 “ddu phun md” (oper Spinklers),
nghla la céc dau/phun,tren dudng &ng trong vung can bdo vé. Khi bom nudc va.,
&ng, tit cd cdc ddu phun niy x4 ra hat phun 16n trong hé théng. Cic hé thong dau
phun ban ddu, nhu tén goi, dudc cung ¢ap bang bom tay.

Khi nudc cung cip cla thanh phd ddp dng duge moi ndi, nhét 1a ndi cdng
nghiép, cdc hé théng ddu phun duge néi thudng xuyén vao ngudn cung cdp nudc, va
nhu cdu bom tay da bi€n mil. |



V& sau, cdc ddu phun duge thi€t ké két hgp véi bo co ch€ van, gift cho déu
phun lu6n déng kin, va chi md ra khi ndo b phan cam nhiét (heat sensitive device)
trén ddu phun bi sc néng cda Ifa tdc dong. Véi diu phun ty ddng (automatic
sprinklers), dudng 6ng cung ¢dp nudc c6 ddy nudc bén trong, dudi dp sudt. Khi c6
Itta, chi cdc ddu phun nio bi cdm dd néng s&€ md ra dé€ ki€m soét khdng ché€ sy chdy

mot cdch tu dong.

P
WATER FILLED PIPES

AUTOMATIC SPRINKLERS
"ALARM VALVE

SHUT-OFF VALVE

FROM WATER SUPPLY

Hinh 1.1
H2 théng dng nudc tidu biu

Céc hé thong nay da cii thién rdt 16n, vi sy hoat dong it nhanh hon loai dau
phun md, va linh chita chdy khéng cin phai bom nudc vao. Ngoai ra, nu6c sif dung
it hon, vi chi ddu phun nao ¢é hta mdi hoat dong.

Budc qua th€ ky mdi, cdc hé théng phun nude ty déng da dugc ldp dit trong
c4c cd s cong nghiép va thuong nghlep D6 1a vi, thudng do céc ddi hdi hay do két
qua clia cdc Cong ty bdn bdo hi€m vé tai sdn (properties).

NGUYEN TAC HA NHIET PO (Principles of cooling)

Cédc diu phun ban diu tao ra dang phun nudc gidng nhu cdc giot mua. Cdc giot
nay rdi trén nhiét cda l&a, va vi nhd nén chuyén nhanh thanh hoi.

Vdi nude khi chuyén thanh hoi, né 14y nhiét tir Iira dé€ ting nhiét 46 tdi di€m
s6i 212°F (sensible heat = dong nhiét), xong nudc con nhin thém mdt lugng nhiét
16n hon d€ d6i thanh hoi (latent heat = 4n nhiét).

ilb nuwde & 50°F cin 162 BTU dong nhiét dé€ t6i di€m soi, trong khi can 970
BTU 4n nhiét dé€ ddi trang thdi tif nude qua hdi. N6i khdc di ddng nhiét 12 14%, in
nhiét 86%.



Nhu viy, khi ¢é chdy, cang lam cho nudc bién thanh hoi cing nhiéu thi cang
18y nhiét cda l&a cang 16n, va nhiét d6 cda noi chdy cang gidm nhanh hon. Piy la

“diéu rit quan trong:

- Cho phép linh chita chdy téi gin noi chdy d€ chita chiy bing stc ngudi
(manual).

- Ngin chén tdt cd vat liéu tai ndi cé chdy dat t8i nhiét d6 bit ida va nhu vay
trdnh phyc chdy trong building (Flashover 14 khi tdt cd vat liéu trong phodng
dat t&i nhiét d6 bdt Iita & mét lic), va phin dng phét n8 x3y ra khi moi vit
déu ph4t thanh Itta.

Né&u ding nguyén 1y nay dé€ chita chdy bing nudc, phdi lam cho nudc & dang
hat nhé, vi ¢6 dién tich ti€p xtc v&i lita 16n hon, bdc hoi nhanh hdn so vdi dang nudc
voi. N&u mét dong nudc hay mdt thitng nude d6 thdng vao Ita thi s& khoéng cham va
Iam ngudi tit ca hta § ngay tifc thi.

Phin nhiéu 13 khéng dung muc tiéu va chdy di gdy t6n hai cho building va cdc
vét liéu khdc. Tuy nhién, dau phun, niim trén ngon l&a va cdch xa tt 7 dén 8ft, sé
hoat ddng ty dong va phun cdc hat swong min clia nudc lanh 1€n dién tich chéy.

Cdc giot nhd c6 dién tich bé mit ti€p xdc vdi nhiét 16n hon va héa hai, rit
nhiét va 1am gidm nhiét d6 dwdi nhiét d6 phyc chdy tdi han. Lita s& gidm di va tdt

Iudn.

l ALL PIPES PITCHED TO DRAIN POINTS

Q O

AUTOMATIC SPRINKLERS

_"_AIR PRESSURE IN PIPES

R R M O T T O S T O

e
L O HEATED ROOM AROUND CONTROLS

ALARM DRY PIFE vALVE
SHUT-OFF VAIVE

AIR COMPRESSOR

FROM WATER SUPPLY

Figure 1.2
Tyypical Dry Pipe Valve



PHAN 2

. HE THONG PHUN

Hé th6ng phun ngay nay 1 mot trong cdc phuong phdp hita hiéu nhat d¢ kiém
ch& sy chiy. N&u dugc thiét k€ thich hgp, 1dp dit va bdo trl tot, thi bdo ddm tai san
s& khong bi thiét hai do hda hoan va con ngudi, trong héu hét cdc trudng hdp, s&
dugc an toan, khdng bi nguy hi€m dén tinh mang. Bi hit do hoi khéi 14 nguyén do
gay chét vi chdy. Sy kiém ché cdc ddu phun hay dip tit 1da nhanh chéng, nhu vy
lam it khéi do chdy tao ra trong building ¢6 chita chdy.

Nhiéu hé théng phun ting cho thiy hon 96% hitu hiéu kiém ché va dap tdt lia
trong c4c buildings ¢6 hé chita chdy. Con 4% khong hitu hiéu phan déng 1a do con
ngudi lam sai, vi du déng van nude sOm, thi€u bio tri, thay d6i x{ dung nguy hai
han, hay 12m che cdc ddu phun 1am mét hi€u qud cda nd.

* Thanh phdn co ban:
T4t c& cdc hé théng phun déu c6 4 phan cd ban:
1. Céc diu phun ty ddng: Trong toan bd moi ndi cach nhau khodng tlr 10 dén 15 ft.
2. Pudng 6ng dudc tinh c& dic biét, ndi nudc ngudn cung c4p téi cdc dau phun.
3. Nudc cung cip & 4p sudt, the tich thich hgp va ddng tin cdy.
4. Hé thoéng b4o doéng tai hién trudng

C6 hai loai cd ban vé hé thong phun:

1. H¢ thong uor:

Cdc dudng 6ng chifa ddy nudc dudi 4p luc & moi ldc, va céc ddu phun déu ty
déng. Khi ¢6 Ia, nhiét s& lam md ddu phun gin nhél, x& bui nudc vao Iva. Dony
thdi van bdao d6ng (alarm valve) s€ reo 1én.

2. HE thong kho:

Nudc duge gift Jui bing 4p luc clia gié trong Ong, va nudc chi di vao dng khi
nio gié dugc thodt ra do tr 1 hay nhiéu ddu phun ty dong. Khi 4p sudt gié gidm
xudng t6i mic da dinh, thi van 6ng kho (Dry pipe valve) md ra, lam nudc chay vao
Gng, v tran ra cdc ddu phun d3 duge md, va ddy ra gidng nhu hé théng nudc. Xem
hinh 1.2.

3. Cdc hé thong khdc:

- Hé théng tién kich (Pre-action Systems):

Céc 6ng déu trong khéng, va nude duge gitt 1di bing mdt van dac biét, chi md
ra khi nio fire detector hoat dong & viing cé I¥a. Cdc dau phun déu “ty doéng”
(automatic).

- Hé thong hdng thiy (Deluge System):

Céc 6ng déu tréng khéng va nude duge chdn lui bing mdt van dic biét ma chi
md ra khi ndo fire detector hoat déng trong ving c6 chdy. Cdc ddu phun déu “mg”

(open).
Hai hé thong sau phttc tap hon nhi€u, ndm trong phan chuong trinh IL.



PHAN 3
CAC TIEU CHUAN DUNG TRONG
THIET KE VA LAP PAT

1. NFPA (National Fire Protection Association):

Tiéu chu&n dudc cong nhan (recognized) bdi tiéu chudn lién bang va tinh bang
& Canada 13 tiéu chuén ctta M§ tir National Fire Protection Association (NFPA).
Pay la mot t8 chie phd bién ki€n thitc hda hoan va cdc tiéu chuén dugc phat hanh
v& hiu hét moi dé tai vé chita chdy, phdt hién (detection), phdp dinh (legislation),
gido duc va dé phong (Prevention).

Tiéu chudn NFPA dugc ding cho thiét k€ va 1dp dat cdc hé thdng dau phun 12
NFPA 13. C4c hé théng phun ty dong, ta ¢6 thé goi hé thdng phun nudce ty dong, hay
hé théng chita chdy ty dféng. Tiéu chudn k&t hop 13 NFPA Sprinkler System
~ Handbook, gém c6 céc tiéu chudn Ne 13, ciing nhu tiéu chuin 13D vé c4c hé thdng

phun cho mét hay hai cin hd va nha di dong (one and two Family Dwellings amL
Mobile Homes), tiéu chuin 13R (Sprinkler Systems in Residential Oc-cupancies),
va tiéu chuin 13A néi vé bdo tri va th¥ nghiém hé théng ddu phun. :

Cic tiéu chudn lién hé khéc 1a:

NFPA 14 - Standpip@and Hoses.

NFPA 15 - Water spray systems.

NFPA 20 - Centrffugal Fire Pumps.

NFPA 22 -~ Water Tanks for Fire Protection.
NFPA 24  — Installation of Private Fire Mains.

NFPA 231 - General Storage.
NFPA 231C - Rack storage of Materials.

Con c6 nhiéu nita. Theo NFPA 13 d€ ¢6 dii danh muc.
2. ULC = Underwriters’ Laboratories of Canada.

G Canada, day 1a ndi thi nghiém doc 1ap ddtra va 4n hanh céc tiéu chudn vé
nhidu bo phan phong chdy, chip nhdn cdc sdn phim clia nha sin xudt d€ thd
nghiém, 4n hanh cdc danh séch cdia nha sdn xudt va sin phdm cda ho da dat két
qud. 7

Céc sdn phim nhu vay s& dugc listed. Cdc sdn phdm dugc listed, d4 passed cdc
thi nghiém, s& lam viéc theo dic tinh ¢6 thé tién dodn dudc dudi cdc diéu kién hda
hoan. C4c san phz“frn khong dugc listed (Unlisted), tic khéng qua, cing thit nghiém,
¢ thé hay khong thé lam viéc thda déng. Trong hé thdng dip tit lia, di€u quan
trong la tin twdng cdc thanh phan s& lam viéc thda ddng khi yéu cdu. Vi vdy, tidu



chuin doi héi phai dugc approved (chdp nhin), Approved khéc véi listed. Mgt sdn
phim dugc approved nhung khong nhit thiét phdi listed. Céc sdn phdm tuy khong
listed, nhung néu dugc cd quan thdm quyén approved thi ¢ thé chip nhin dudgc.

Dung listing book & 4n hanh do ULC, c4p nhit mdi dugec.

HAiu hét cdc chi tiét dudc listed déu c¢6 label cla testing laboratory. Label ¢4
ghi chit md ta sén phdm va tén hay logo. Sén pham c¢6 label duge goi 14 labelled;
khong phai tat ca san phim listed déu dugc labelled, nhung sdn pham dugc labelled

déu dudc listed.

Van, déu phun, gid treo, cong tic, van kiém sodt, ludn c6 label hay mdt ddc ¢
hinh logo néi, vi du “ULC”. Né&u thi€u logo hay tén hiéu nhu thé tao them thai gid
ki€m tra. Mot mau label nhv hinh 1.3.

m UNDERWRITERS' LABORATORIES OF CANADA

\—I_E LISTED

DRY PIPE SYSTEM SPRINKLER CONTROL ASSEMBLY
FOR FIRE SERVICE
Issue No. C

The ULC label or listed marking on a preduct is the only
evidence provided by Underwriters’ Laboratories of Canada
to identify products which have been produced under the

- Listing and Follow-Up Service.

Reprinted with permission from Underwriters’ Laboratories of Canada.

Figure 1.3



CHUONG 2
CAC VAN DUNG TRONG PHONG CHAY

Céc hé théng dap tit (Suppression systems) biing nudc diing nhiéu loai van dé
kiém sodt sy chdy cila nudc, d€ x4 thdo cdc phdn Gng, d€ cd 1ap cdc phan ciia hé
thdng va d€ hudng sy chdy ciia nudc trong hé thong. Cin biét nguyén tic hoat dong
d€ hi€u duoc sy 1am viéc cia ddu phun, sy phun nudc va cdc hé thdng Ong ding
(Standpipe systems).

Muc tiéu ciia phin ndy 12 md t& cdc cdch x{ dung va cdc dic di€m cla van:

- Van chi dinh va khong chi dinh (indicating and non-indicating valves).

- Van cta (gate valves).

- Van budm (butterfly valves).

- Van cau (globe valves).

- Van mot chiéu (check valves).

- Van x4 (drain valves).

- Van mit bich (flanged and wafer style valves).

11



PHAN 1
VAN CHI DINH

(Indicating valves)

T4t ¢ cdc van kiém sodt nudc di t6i cdc ddu phun ddi hdi phai 1a loai chi dinh.
Nghia 12 mdi nhin 12 bi&t ngay van mé hay déng. Piéu ndy rdt quan trong, bdi vi
van bj d6ng ma din téi ddu phun s& vd hiéu qua.

Cé6 vai van chi dinh ding mii tén hay kim chi dinh, chi vé chi¥ “OPEN” hay
“CLOSED” d€ chi tinh trang clia chiing. Céc ki€u khdc thi diing mot dic di€m cia
van @& chi dinh. ' | _

Van dung cho phong chita chdy phai dugc “listed”.

Ngoai viéc phai 12 kiéu “chi dinh”, van khéng th€ déng lai trong vong nim
gidy hoat dong. C6 nghia Id néu mot ngudi cé th€ déng van trong 5 gidy ddng hd,
thl van s& khong dugce “listed” cho viéc phong chita chdy. Vi van dong nhanh s€ tao
nén bda nudc trong dudng 6ng, giy bé ong.

a. Van cia (gate valves)

- &

Van cé dia trugt (sliding disk), dugc kéo ra khdi dudng nudc di 1a “md”, va
chén lai dudng nudc di 1a “déng”. Pia van thudng dugc di chuyén bing handwheel
va truc vit (screwed spindle).

Van cita chi dinh:

Thudng goi 1A outside stem and yoke valve (OS & Y) — ding mdt truc 6 rang
dudc gdn vao dia. PAu tan ring (threaded nut) dugc bit vao handwheel. Khi vin
handwheel, truc vit di 1&én hofic xudng, 1dam mé hodc déng van do dia di chuyén

(hinh 2.1).

= WL K
= - U
o - g o

HARIAHI LY

- ol A

Figure 2.1
OR&Y tate Valve in Open Position
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Van ctra khong chi dinh thi c6 handwheel bt ¢d dinh vdi tryc vit. Khi xoay
wheel, 1am xoay truc vit, dia van di 1én khdi dudng nudc biing moét dau con tdn gin
vao dia. Nhu thé truc vit khong di chuyén. Van khong thé€ nhin thdy ]a md hay déng
(hinh 2.2).

“BANDWI { |

WEDGE . _ .-
SHAPL(} SEAT

M6t s8 van duge dit dudi dat, nhu mét phin cla 6ng nuSc cung cdp hé thong
ddu phun. C4c van nay la khdng chi dinh (non-indicating) va khong cé handwheel;
ma phai ¢6 chia khéa T d€ mé hodc déng (hinh 2.3).

OPERATING WRENCH ‘

COVER PLATE —\

RASASES

KET Tl s

-

SOUARE B e,
ACCERT T HANDLE

g___.:'::fi::::.“ W\ h W=y
|| - ————— O
J:fii}m GAlt _/ V

Figure 2.3
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SPINDLE TOP

oPLty I—- ~ INDICATOR - “OPEN" OR *SHUT:

WEAK GROUVE IR CANING

GROUND LEVEL

_ ) gy =
aledd") F*
BRASS PIN N SONKLECTOR TO BREAK {’
BASILY IF 11T BY A VEHICLE >

= ----  CAST SUFPORT CASING

H
H

y SPINDLE ATTACITES 0O GATE VALVE -

TAPERED DESC WITH NUT IN IS¢

N j’ “ I:;;
*TH}L’LF

Figury 2.4
Hured (ine Valve with Foct Todiator

Trong mot s6 hé théng 1dn, cdc van cung cdp nudc vao dude dit § trong giény
bén ngoai building. P4y thudng Ia céc van chi dinh trén mit dt. Cdc giéng nay phdi
khé va ti gdn dudc (accessive) d€ hoat dong khdn cdp.

b. Van budém (buttefly valve):

Van gdm ¢ mot dia géin trén truc vit, dia quay dudc bén trong dudng nude cda
than van. Truc vit nim thﬁng géc v6i dudng nude chdy. Dia c6 thé ndm & vi tri doc
- dong nudc (md day) hodc ndm ngang dong nudc (déng day) hodc & vi tri trung gian

(mdt phin). Van I6n thi ¢6 thém banh rdng khia dé€ d& dang kiém sodt sy d6ng md
dia d& trénh van bi déng nhanh qud. V4§i van 16n hon 27, nén dung loai banh xe rang

(gear drive).

Nh& c6 kim chi trén hdp rang khia, van ¢é thé trd nén “chi dinh” . Con van
budm & nhé hon thi goi 1a chi dinh theo vi tri clia tay nim. Tdng quét, néu tay nim
chi doc duding 6ng 1a “md”, nim ngang dudng & dng la déng (hinh 2.5 vi 2.6).

14



FLAG INDICATOR GEAR

OPERATOR

VALVE BOCDY

Reprinted with the pennission of Grinneil Corpyratian,
North Kingston, RT 02832 - 1782

Figure 2.5
tadseating Butterfly Valve (Schematic)

Reprinted wrta the pereasiron of Visautrc Compuny af Conasa t ol

Lesdate Onir s 4300 37

Figuie 26
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PHAN 2
VAN KHONG CHI PINH

(Non-Indicating valves)

VAN KHONG CHI DPINH (Non-indicating valves):

1. Van ciu (globe valve):

Van cdu dwge ddng trong “trim” clia van kiém sodt va trong dudng &ng khone
din nudc téi ddu phun. Van nay ¢ thé€ ding cho 8ng thodt nudc — khdng dung cho
dudng 6ng dan t6i ddu phun, vi mit ma sét cao (hinh 2.7). '

Nudc chdy vao van va di 1€n qua miéng bg 13i chdy ra ngoai. Van, c6 mét dia
bing kim loai, hay cao su, dugc déng bing cdch vin than vit (spindle). Thén vit nay
c6 ring va di xubng vao thin van, ép dia vao bé. D€ chin chiy nudc quanh thén vit,
ngudi ta diing ndp tdn chdn va rudt chan mém (gland nut and soft packing).

Vi tri diing cia van phai 12 th& nao d€ c6 4p sudt clia nude & phia dudi mat dia.
N&u dit sai, 141 cd 4p suat sé § phia tin chén va van s& xi.

Reonnted with the pesmission of Gronn o Corparaion,
North Kingstos 212852 1IRE

Figure 2.7

Giinbe Valve

2. Van goc (Angle valve):
La mdt bién thé cia van cdu, hinh 2.8.

Pudgc diing lam van x4 chinh cho hé théng phun, vi it ma s4t hon van cdu. Van
géc con duge ding cho van 6ng nude (hose valve) trong hé thdng standpipe.

Higare 2.8

b Vv or drane

16



3. Van mét chiéu (Check Valve):
Cho phép nudc chiy theo mot chiu ma théi. C6 hai ki€u cin bén ding uony
hé théng diu phun.
- Swing check.

- Wafer check.

s Swing check nhu hinh 2.9, ¢§ clappers xoay khéi dudng nude hoan toan,

~ lam gidm ma sét,

e Wafer check, nhv hinh 2.10, gém cé 1 dia bi cit (split disk) quay tai tAm
truc vit, nim thing géc véi dudng nudc. Dia duge dit th€ nao dé nim
doc theo chidu nuéc chdy binh thudng, nhung md phdng ra de 1én bé
néu nudc chdy ngugc, nha viy chin nudce lai.

Reprnted with the permission af Grinaell Corporation,
Narth Kinrstan, 8T G282 - 1757

Figure 1.9

4. Van bi (Ball Valve): Swing Check Valve
Van bi dugc diung trong “Trim” va tai cdc diém x4. Khéng dugc ding d€ ki€m
so4t nudc t8i cac ddu phun, bdi vi tudng d6i mat 4p 16n.
Tay vin nim theo chiéu 8ng thi van & vi tri m&, va thing géc vdi dudng dng & vi trf

doéng.

HANODLE

GLAND

IN o » Ou

PORT IN BALL VALVE

AP with P pernmis s i Gy, { Tiven
IS Sy af ¥
#aell Coeparazion,

North Kengsion, 87 GINE> g

~ Figure 2.10 Figure 2,11
Water Check Valve Ball Valve

17



CHUONG 3

PAU PHUN TU PONG
(The Automatic Sprinkler)

TONG QUAT:

DAiu phun tv dong la mdt bo phén cam nhiét (heat sensitive, thermosensitive),
phin @ng & mot nhiét dé di dinh d€ cho dong nudc bé thinh bui nude min § céc
dang khéc nhau. D4u phun tiéu biéu phun nudc ra thanh nhitng giot nhd theo mot
md hinh déu, 1én mot dién tich cin bdo vé nhu th€ tat ¢d khodng khong gian d trong
mé hinh d6 s& dudc phii déu nudc.

Chudng ndy cho biét cédc ki€u khdc nhau, va cdc loai ddu phun hién cé ngay
nay, va cd ch& hoat dong cia né.
MU TIEU:

Sau khi ti€p xic vdi chudng nay, ta s& ndm dudc cdch hogt ddng va cd ch€ cia:

Céc loai ddu phun c6 sin.
Ki€u ddu phun xua vd md hinh hoat déng.
Pau phun “kh6 duge cong nhin” (“approved dry” sprinkler).

Ciac dau phun kiéu sdic (flush type) va cdc ddu phun kin (concealed
sprinklers).

Diy chi (solder link), béng thiy tinh (glass bulb), va cdc loai cd ch& dugc
diing cho cdc ddu phun (mechanisms used in sprinklers).

PAau phun ddp @ng nhanh (Fast Response Sprinklers).
Pau phun ?ipt 16n (Lage Drop Sprinklers).
P4u phun on-off (On-Off Sprinklers).
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PHAN 1
GIGI THIEU

PAu phun hién dai 12 sdn phdm sau cing clia mdt qué trinh bi€n cdi bit ddu véi
c4c thi€t k& tir cudi nhitng ne“im 1800, theo sau 13 sy phit minh nhiéu loai co phan
nhi (release mechanism), sy nghién cttu va thi€t k€ cdi duge goi 1 diu phun “tiéu
chuin” nam 1952 d&n 1953 va su phit trién cdc ddu phun c6 thé md va déng khi
cin. -

Ca1 tién mdi vdi ddu phun ddp dng nhanh (fast response) coi nhwr d4u phun an:f
toan doi sOng, va rdi duge thay (:'101 dem 4dp dung vao cdng nghiép, va céc ddu phun

g10t 16n” (large drop) dudc dung trong cdc nha kho cao.
Hién nay, nghién cttu va phat trién t6i cdc ddu phun swong 4p sudt cao, tit 250 psi
dé&n 4000 psi. | \ \ who? |

Trude nim 1952, ddu phun tr dong gdm c¢6 mot d€ ven ring, mdt sudnfco 2
canh mied, dia hudng %g ¢6 khita nhé (slotted deflector), mot ¢o ché nha (release
mechanisism) s& séxi (collapse) ra khi dat nhig¢t d¢ dinh s&n (thudng 13 160°F) va
mot 16 théng (orifice) c6 dau n¥fp (cap) che lai, dau ndp nldy bay di vdi 4p suit nudc
khi cd che rdt nhi ra (hinh 3.1) cho ta céc dau phun ki€u xva tiéu biéu.

OFFLECTOH

_.-..--'l\'-'-

EUTECTIC SOLDER WATER CAP OR SEAL

FUSRIALE LINK

WRENCH BOSS
MACHINED WATERWAY

“THREADED BASE

T

trin: nuuu BT
te

SAINMELL QUAXTZ UL TYPE Mo et
ARTE 4000 TR SE ORI e
4

dlgphragm, w Rpok pece

Upesaern 1937 1L

Repromted wik the permiaen of Unaneil Corponsion,
Norih Krnpstor REGIS52 1780 ang
The Fekens: Cornorento-n, Hasring, Mubigan $60G3

Figure 3.1
Typicat Old Sryle Sprnklers
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Theo thiét k€ cii, ¢6 mdt dia hudng dong, c¢é khita va tao dong phun nudc i6n
hat, 40% nudc phun 1én, phdn con lai di ra va xudng theo m6 hinh du dudng kinh
khodng 12 d&n 15ft. C4c hat dugc bdn 1én dung trin rdi roi xudng qua sy phun
nhuyén hon. Mic dit ddu phun 1a bo phén rdt hitu dung, cdc hat 16n nay giao hoa vdi
mé hinh va 1Am gidm hiéu ning cla diu phun (hinh 3.2).

I é s LENLING e T
- oo N ) Tl
T T PENDENT et
- \ UPHLGUT /\ Y e
a TYPL .
s E
N \ .

N / .
N\ \ Vi
| Y /
AY EVEN WATER A K
3 OISTRIBUTION \ ;
\‘ Y f_
\
R ' — - \l Ty

Roprinted with pernssion from " Five Proteciion Hadbook
('n;)__\'r‘!ghi A J0AY Natranad Foe Peotecnian Assocatio,
Ry A1 02040

-

Figure 3\2
Principal Distribution Paltern of Wi
from Standard Spray Sprinklers

Céc diu phun ki€u cii ¢6 thé 1ip ding (upright “ding” trén Sng) hay & vi trf
treo (“treo” dudi 6ng) va [am viéc t8t nhu nhau cho cd hai vi tri.

Trong nhitng ddu nim 1950, thi€t k&€ m6i ddu phun 1am gidm cd cla cdc giot
nudc nhé hon nhidu so véi cdc ddu phun tiéu chudn, va duge ding réng rii ngay nay
trong thuong mai va cong nghiép. Kiéu cii duge goi 1a “Pau phun ki€u cd”, old style
sprinkler, va khong con diing trong cdc hé thong ngay nay, ngoai trlt cdc trudng hgp
bat thudng va dac biét.

Vi thiét k€ mdi, mit chan hay dia hudng dong (deflector) 16n hdn, va dudng
kinh 16 1/2” tao cho mo hinh phun sudng theo dang hinh di, dudng kinh khodng
16ft. (xem hinh 3.3).

TR TN e e

TR

WITALLED ).
- UPIIHGRY N
\\ / -
Y N
[ }
Y Water Duagnarge

[ Sizeking Geaing ;
1 Faltn s Large .
! Deoas 15 Tha i1
e Do
| i
f i

Repyinted with soroisecot Don "Fiee Pratection Handboak
Coppregiin ©ronl Natroncd ] e Pronei tion Associanen,

e MA (724
Firure 3.2

Principal Dudributon Pattern of Wazes
frumy (Md Styie Comventionad Spinklers

Sy phun nhuyén 1am b&c hdi nhanh hdn va 14y nhiét le hon tr dién tich chdy.
N6 rat hidu qud hon loai ct.
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_ PHAN2
PAU PHUN SUONG
(Spray Sprinkler)

Mot diu phun suong tiéu bi€u nhu hinh 3.4
Tén ctia cdc thanh phén clia mot ki€u day chi chdy dugc (Fusible link type)..

AUTOMATIC SPRINKLER HEAD
FUSIBLE LINK TYPE.

" DEFLECTOR (UPRIGHT)
‘ \J FRAME
‘\,’\ LEVERS

LINKS
T

of"/ \

\.."—_'—-. @ SOLDER
V‘-:
- 2 CAP
o——

g

Reprinted with permission from *Fire Protection Handbook, "
Copyright © 1969, National Fire Protection Association,
' Quincy, MA 02269.

= ' _ Figure 3.4
" Automatic Sprinkler Head Fusible Link Type

Mic du c6 nhiéu cdch thay d6i, cdc dau phun ty dong ngay nay c6 hai kiéu cd

ban: PAu phun 14p ditng (upright). Nudc phun ra cd dang hinh dii, phi déu trén mot
_ dién tich san tron, chitng 16ft dudng kinh khi ddu phun cdch san 16ft.

+ Pau phun treo (pendent spay sprinkler) — Hinh ddng phun ra tuong ty ch vé
kich thudc va cing hiéu qud nhy loai 1dp ding. -
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Su khdc biét giita hai loai 12 dang cda mit chéin hay dia hudng dong (deflector).

e V6i loai 1dp ddng (upright), mit chin hdu nhu 1a phdng, tron, dudng kinh
115 hay 27, ¢6 “ring” nhd xung quanh canh vanh. Mat chdn nay khéng
quay. Giong nudc dung vao ring va dugc tdn bé ra thanh sudng nhd tav
thanh hinh déng di, phan phéi déu phia dudi ddu phun.

e Vi loai treo, c6 mit chdn 1am tron hon, ké ring cit sdu hon dé cho phép
nudc di qua va & dudi dau phun.

Tuy nhién, khi hoat dong, md hinh cla nudc phun hau nhv gidng nhau.

Hinh 3.5.
PENDENT B .
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T Y r\
8 ,,’ \-\ 8
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2 /$’I \‘ 'Y 2
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5 14 t2 10 & 6 & 2 2 4 & 8 110 1Z 14 16
UPRIGHT
T 1T e ""#i 10
(1520 A s
) e
v NN 6
A AN
Ay NN 4
_“_I' \‘ ;:\
fl'...' Y 2
L1
A L ] 3
16 14 12 10 8 6 4 2 2 4 & B8 10 12 14 186

1. Profile indicates maximurn affective throw of one half of symmedwricat spray pattern.
2. Sprinkiers shown operating at llowing pressuras indicated.

Reprinted with the permission of the Reliable Automatic
Sprinkler Co. Inc., Mount Vernon, New York 110532.

Figure 3.5
Sprinkler Spray Patterns (upright and pendent)

Ngoai ra, ddu phun ki€u 1dp ding c6 ddu SSU (Standard Spray Upright) 1én
mit chin (deflector) trong khi ddu phun treo ¢6 ddu SSP (Standard Spray Pendent)
d& phan biét danh tanh cho mdi loai. '
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N&u ddu phun treo ma dit & vi tri 1dp ding thi s& khong tao dugc viing bao phi
~ thich hop. Con néu loai diing ma dét § vi ti treo, s€ tao mbt khoang dién tich 16n
ngay dudi khéng dugc bdo vé. Vi vdy phdi chi danh rd loai nao. :

Cé nhiéu bién cii trén hai ki€u ddu phun cd bdn nay.

M6t ki€u bién cai 1a ddu phun mat tudng (sidewall sprinkier) va gbm c6 2 loai.

- PA4u phun mit tudng didng (vertcal sidewall Sprinkler), cd thé diing ¢4 vi tri
1{p ddng hay treo.

- Pau phun mit tudng ngang (horizontal sidewall Sprinklers), phdi dugc bat
nim ngang voi mot mat dac biét ngita (c6 ghi t€n trén mit chin).

Figure 3.6b

Figure 3.6a

Reprinted with the permission of the Reliable Automatic
Sprinkler Co. Inc., Mount Vernon, New York 110552,

Typical Sidewal! Sprinklers

Pau phun mat tudng phai 1ip vdi khodng cdch ddc biét tdi tudng va tran bao
nhiéu. C4c loai nay it ding dudi céc trAn nha tron nhin, va 4p dung gidi han (thudng
+ 14 cdc dp dung nguy hai nhe, light hazard occupancies). Pudng phun ra ¢6 quy dao
' phang hon loai quy udc, nhung lai ¢6 ich khi lip & gbc tudng va tran tai cdc gbc
phong, vi ching khéng gidi han khoang trong phla dau trén, khong bi cén trd va do6i
khi' con kinh-t& dé 14p dat, chdng han can it 6ng hon tur dng cung cip (feeder) di
' xuyen qua tudng & hanh, lang. Hinh 3.7.
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1. Profile indicates maximum effective throw of one half of symmetrical spray patiern.
2. Sprinklers shown operating at flowing pressures indicated.
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Reprinted with the permission of the Reliable Awtomatic
Sprinkler Co. Inc., Mount Vernon, New York 110552,

Figure 3.7
Sprmkler Spray Patterns (sidewall)
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e

A
* Ddu phun ki€u ngarq [ (Flush type sprinklers):
Pudc nim An trong trn nha, va khi duge tdc ddng thi ha xuéng dé phun ra
gidéng nhu diu phun treo. Hinh 3.8.
Flush type sprinklers are recessed into the ceiling and when

activated drop down to discharge as a pendent sprinkler. See
Figure 3.8.

Reprinted with permission from *“Fire Protection Handbook,”
Copyright © 1969. National Fire Protection Association,
Cuincy, MA 02269.

Figure 3.8
A .~ Flush Type Sprinkler
hs m'fm

* Cdc ddu phun @nf(Recessed Sprinklers):

La loai treo, dudc nam lot trong mdt cdi chén trong tran nha. Khi duge tdc
dong, nd khoéng ha xudng nhung mat chdn thi nhé ra di dé€ hoat déng nhu ddu phun
treo binh thudng.
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) PHAN 3
PAU PHUN KHO PUQC CHAP THUAN
(Approved Dry Sprinkler)

Céc ddu phun treo khd, ditng khd va mit tudng khé déu 1a cdc ddu phun treo,
ditng va mit tudng ngang binh thudng, nhung ¢6 mét bé phén & dé néi dai
(elongated bases) dé€ giff lui nude & 16 xd (discharge orifice). D6 1a cdc trudng hop
phdi git nudc lai d€ tranh dong dac. Hinh 3.9 cho ta nguyén Iy hoat dong, va hinh
3.10 14 cdc vi du.

Figure 3.9
Operation of Typical Approved Dry Pendent Sprinkler
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\  PHANY
PAU PHUN GIO
(Large drop sprin|

~ DAu phun giot 1dn (con goi 1a high challeng
16n hay ké chda d6 cao trén 12ft.

Céc trudng hop nay, Ita rit trAm trong va
ké, va gifta céc khodng ding, va tic dung gion
sinh § t&c b rdt cao, va cdc ddu phun t trdn nh
d4y clia cdc dOng vt lidu.

Hoi khi va nhiét cao lam b&c hoi cidc giot
l¥a.

Diu phun giot 16n ¢6 dudng kinh cta 18 phu
phun tidu chudn, va tao ra c4c hat nudc 16n ¢6 th
lita d& ding. PAu phun dudc nhan biét qua mat ch

- Reprinted with permission from "Fire Pro
edition, Copyright © 1991, Narional Fire
02269. ‘

Figure 3.11
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al M sprinkler system trips and floods piping, water does not get into
drop legand freeze.

L= NS !""Tl DRY PIPING

% CEILING

APPROVED DRY PENDENT SPRINKLER

WARM AREA COLD AREA

WATER HELD BACK HERE

bl Use of approved dry sidewall sprinkler to prevent freezing.

COLD AREA

WARM AREA

¢} Sprinklers in cold attic are dry uprights with water held back in warm
area. Sprinklers below ceiling are regular pendents.

Figure 3.10
Use of Approved Dryv Sorinklers
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PHAN 5

PAU PHUN PAP UNG NHANH
(Fast Response Sprinkler “FRS™)

1. Vao cdc nim ddu 1970, yéu cdu vé cdc phudng phép dAp tit It tt hon. N6i
r& hon 13 cdc ddu phun phéi thich hdp cho cdc hd cu dan, va hoat dong dii nhanh dé:

Kiém ch& Ifta trude khi sinh ra qud nhi€u khéi.

B4o dong nhanh tdi ngudi §.

‘Lam wdt tudng dé trdnh Itta lan a ban ghé& (thu’dng dat sat redng)

2. Pau phun phdn ng nhanh (FRS: Fast Response Sprinkler) cé orifice nho
hon loai ddu phun tiéu chuin, va day Chl/ (release mechanism) phdn @ng vdi lida

nhanh hon. _ h“fd’ lM.w nhe”

So sdnh thdi gian ddp ing theo nhu hmh 3.12. RTI (Response Time Index) Ia
_chi s& thai gian ddp Gng, do la s6 do v& d6 cam nhiét cla ddu phun, va C la kha -
ning hip thy nhiét, tic dd dan nhiét (Conductivity)

-Tren gian d, trung binh, loai FRS chi can 20 glay s& hoat ddng, so véi loai dau
phun tiéu chudn phai cin 80 gidy.

350

sl

250

o™
= 200 STANDARD HESPONSE SPRINKLERS
E
=
o
150
100
80
50 : PECIAL RESPONSE SPRINKLERS 24—

-FAST HESPONSE SPRINKLERS

[l[ifll1l
0 0.5 1o LF - - 1]

o

c (mra}"?
Reprinted with permission from " Fire Protection Handbook,’
! 7th edinon, Copyright © 199}, National Fire Protection Association,

- Quincy, MA 02269,

. Figure 3.12
1" entative International Sprinkler Sensitivity Ranges,
RTI Versus Conductivity
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- Pau phun phdn @ng nhanh FRS dudc ding trong nhiéu hoan canh khdc nhav,
dudi cdc tén khdc nhau, tuy theo coéng dung sau cung. Phdi luu ¥ b phdn nha
(release mechanism) 14 mot bdy co phdn dng nhanh (Fast Response Trigger). C6
by nay c6 thé thich tng v6i hdu hét cdc ddu phun nao cin sy ddp dng nhanh.

Cic diu phun nay dudc ding trong cdc ndi phdi ha ngay ngon lita 12 diéu quan
trong, ma su dap tdt va kiém ché 1a t6i cdn cho sinh mang va tai sdn (suppression
and control) vi cdc 1y do sau:

- Cho nha & dugc goi 1a Residential Sprinklers gdm ¢6 ki€u treo (Pendent,

Flush va Recessed), hay ki€u canh trdng (side wall).

- Cho ¢d s& thuong mai {(commercial), dugc goi 1a Quick Respronse sprinkier:
(QRS).

- Cho cédc nha kho chit chifa cao, dudgc goi 1a early suppression fast Respose
Sprinklers) (ES FRS). Mot bi€n thé khdc 13 Qwick Response High
Challenge Sprinkler (QR HCS3.
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\ PHAN 6
CAC PAU PHUN ON - OFF
(On And Off Sprinklers)

Pau phun “On — Off” hoat ddng giéng nhu ddu phun treo tiéu chuén (standard
pendent) vdi diy chi chdy quy udc hay mdt co phdn nhé chdy ra. Tuy nhién, khi
nhiét d6 cda trdn nhi xudng thip hdn mic nhiét d bdt hia, thi cd phdn thi nhi
(Secondary mechanism)ctia dau phun déng van lai, va khéa nude lai. Néu ¢6 Ida
phuec lai, thi van md lai v nudc day ra dé€n khi ndo nhiét d6 gidm trd lai. :

Pudc thyc hién bing mot chi tiét cdm nhiét riéng ré, gin vao thdn diu phun,
chiu 4nh hudng bdi nhiét do trdn nha, va dugc ding d€ hoat dong 1 van nhd wén
dudng di tdi 18 orifice. D6 khong phdi la cing bd phén dé€ 1am nudc chdy ra khoi
ddu phun. M2 ding cho nhitng noi ¢6 vin dé ma khi ddu phun c6 thé dugc kich hoat
nhung khéng th€ déng nhanh béng tay. Vi dy:

- Phong ria cho trudng hoc.

- Trén diu cia phong tha réc (top of garbagechute).

- Trén d4u hodc ddy clia hAm thang mdy.

- Phia trén thi&t bi dién.

- Céc ndi trin nha cao nhu ndéc gic chubng (Steeples) hodc vom nha

(Cupolas). Cdc ndi hay bi pha hoai.

T EAA |
' -1
k'-.- B 250
VX WTNRT i et
REOUCER =1 |
L‘ 1
TO SUIT CEILING ialteds deglringg
ESCUTCHEON |~ 0 SUIT(24" Mez)

Note: The snap

T FINISHED disc module is the
1787 Min. CEILING

TR
P >
23

—— heat sensitive
s0sS element.
MAECTION OF WRENCH
ENGAGEMENT ONTD .
SPRINKLER HEAD - e
180" OPPGSITE REF
SNAP DISC MODULE
N\
SNAP DISC
MODULE

¢ CLOSED

Reprinted with the perimission of Central Sprinkler Company,
Lonsdale, Pennsylvania [9446.

Figure 3.13
An On/Off Sprinkler Showing its Operating Elements
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PH§N7
CAC LO PHUN
(Sprinkler Orifices)

Nhidu nha sdn xuAt ddu phun véi dudng kinh 18 phun 1/27, dudc goi 12 ¢6 16
16n (large orifice sprinkler), phdn dau ring 12 3/4” NPT thay vi cd rang 1/2”.

C& 18 phun tdi 17/32” ciing 12 thudng tinh. Cdc ¢d 16n hon doi khi cling gép.

Ciing ¢4 cdc c§ 18 ddu phun nhé hon 1727 xudng téi 1/4”,

C3 18 nhd-hen 1/2” chi diing cho hé théng udt va deluge ma théi, va khi cd 16
‘nhd hon 3/87, cin phdi ¢6 phén luge (strainer) dé trdnh nghet vi cdc cén la trong
nudc.

Chii §: - Cdc ddu phun cé 16 khong phdi % v&i ddu ring 1/27, (vi cé 13, %

du ring 13 tiéu chufn) V& '
_ Cdc ddu phun cé 18 17/32” véi dau rang 3/4” thi duge nhdn di€n qua dau

nhon & trén mdt chdn. Hinh 3.14

Reprinted wich perrussien from “Fire Protection Hendbook i
edinon, Copvright © 1991 Naponal Fire Procection Avses tanon, M
02269
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1. B9 kich hoat (Activating Mechanisms)

Céc nha sin xudt déu ¢6 cdch khdc nhau d€ ddu phun lam viéc. Thudng thi
diing loai ddy chi chdy (hinh 3 — 15), nhung céc loai khéc cling ¢6 thudng, nhu loai
day chi chdy ngoai (Ontside Fusible Link). D6i khi ding m6t da héa ch4t sum dic
biét (Special Collapsing Chemical Strut) k&t hop béing xy lanh pittong. Khi ha chit
trong xylanh mém ra, thi pittdng di chuyén xudng va da (strut) s& sum xudng.

”

SPECIAL EUTECHTIC sowﬂ 4

‘\
{Eutechtic means it melts at
a certain temperature, '
eme 160° F
quite suddeniy.}
N e e —]

bl
el
w0
oo
%]

NOTE: All release mechanisms have their temperature rating and date of
manufacture stamped on them.

Figure 3.15
Fusible Link



Cédc nha san xuét khdc thi ding ong ki€ng (glass vial) cé chita th€ 16ng ngoai
trit mét béng gié (air bubble). Khi thé 1éng bi lam néng 1&n thi ddn ra, va bong khi
nay trd nén nhé di dén khi ndo hoan todn bi hap thu.

Khi sy din nd 1am béng ki€ng bé ra s& lam x4 ndp ddu phun. Hinh 3.16.

= OCFLECTOR
4

SMALD Aif BUBHL

~ SFECHAL LIOUIG
. IN GLASS BOMLE

!
|

SPRINKLER —=~
ASSEMBLY

o — — ==

SPALS A S .
bz vl A ol

Figure 3.16

C6 ndi diing mot da kim loai (metal strut) ¢ nén tu nhiét (heat collecting
cone). Khi nén bi néng ién, né 1am rdi thanh 2 médnh, lam nha da va sum xudng.

Trong 4t ca cdc trudng hdp, cd phin nhé (release mechanism) s& roj xudng
san nh, lam ddu phun md ddy nudc ra.

Chii $: Sau hda hoan, tit ¢4 dau phun dd lam viéc phai dugce thay thé cdi mdi
cting loai va cd. Cdc ddu phun da hoat dong, khéng dugc stta va cd sita.
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2. Cd nhiét d (Temperature ratings):
HAu hét cdc ddu phun hoat dong & nhiét d6 khodng 160°F.

$ nhiét d6 cao hon binh thudng, nhu phong ndi hoi, hay dudi skylight bing
ki€ng, thi ding cdc dau phun nhiét do cao hon. Hoat ddng gi6ng nhv cdc dau phun
binh thudng, nhung phai chd dén khi ndo nhiét d6 cda trdn nha dat t§i mitc cao hon.

Ta biét khi n6i ddu phun c& 160°F s& khong hoat déng ngay tic thi cho dén khi
dat tdi 160°F. Cdn phdi c6 thdi gian d€ IAim néng va dat tdi nhiét d6 hoat déng. Su
cham tré hoat déng nay dugc goi 13 “thermal lag” va vai ddu phun ndy lai cam
nhanh hon cdc ddu khéc, thy theo khéi lugng cda né. Vai dau phun tdc dong qud
nhanh, dudc’ g01 la phan u’ng nhanh “fast response’ va dugc diung trong cdc nha § va
ndi ndo ma cin sUf an toan vé nhin'mang.

Céc ¢d nhiét d@ dudc ghi nhén theo quy dinh mau va theo nhiét d6 hoat dong
déng diu trén link hay trén bé (base). Quy dinh mau dugc x4c nhidn tir xudng, trén
sudn cla ddu phun, hay mét chAm mau trén diu ma crém. C§ nhiét dé va mau sic

ghi trén bang 3.1.

Bang3.1: . .
iet 4o Mau bé
Nhigt do Caonh‘? ® | Phanloainhiét| Quy dinh au bong
tran toi (T" rating) . U kiéng
do (Temp nhiét do
da ' class) (Color code) (Glass buble
% | °C °F °C color)
- Kha R .
100 {38 |135-170 |57-77 Thung ong mau | Cam hay do
ordinary (none) (orange or red)

T 1 Trd i V3 la
150 |66 | 175-225 | 79-107 rung binh | Trdng (White) | Vang/xanl

(intermediate) (Yellow/green)
225 | 107 1250300 | 121149 | 20 (High) Xanh bién Xanbh bi¢n
(blue) (blue)

300 | 149 |325-375 | 163-191° Rit cao (Extra | Do (Red) Tim (purple)

high)
| g | V6 cung cao Xanh la Pen (black)
375 | 191 [ 400-475 | 204-246. | (very extra (Green) o
~ high)

Tét dinh cao | Cam (Orange) | DPen (black)

| 475 | 246 | 500-575 260-302 | Ulira high)

T6t dinh cao Cam (orange) Pen (black)

625 {329 {650 343 (Ultra high)
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3. PAu phun du phong (Spare Sprinklers):

T4t ¢4 cdc hé thdng ddu phun phdi cé mot chd tap trung mot s8 ddu phun, it
nh&t mai thit mdt cdi trong hé théng d€ thay thé sau sy ¢6 chdy. C6 mdt chia khéa
dic biét (special wrench) cho d4u phun theo quy dinh.

4. Tudi the ciia ddu phun (Life of Sprinklers):

Dudi cic diéu kién binh thudng, cdc diu phun c6 thé kéo dai khodng 50 ndm,
n&u khong chiu cdc diéu kién khic nghiét vé nhiét d6 va méi trudng in mon.

- Khi cdc ddu phun di dat t6i 50 ndm, va khi c6 ly do nghi ngd diéu kién cia
chiing, thi cdc ddu phun phai 14y ra va thay th€ dau phun khdc. Cdc méiu ndy phai
gdi téi phong thit nghiém di dugc cdng nhdn nhu Underwrites’ Laboratories of
Canada (ULC), UL (8 M¥). Trén tJ trinh, ho s& cho bi&t cdc ddu phun c¢6 binh
thudng hay kong, chdm, hay khong hoat dong dudc. Maiu dai dién 13 cdi gidng nhu
hiu hét céc cdi khdc vé& hinh ddng, ngdy va cd nhiét d6. Cdc mdu thi nghiém phai
duge gdi di trong khodng thdi gian khéng qud 10 nam.

Khi g& ra, phdi diing cdc mau nhdn cia ULC ghi lai ddy di cdc di kién lién
quan tdi m&i ddu phun, nhu th€ ta c6 thé x4dc minh vé sau trong thit nghiém.

Khi n3o c6 k&t qué, ta méi quyé&t dinh ddu phun ndo gitt hogc thay thé.

Céc dau phun trong hé thong trén 60 nim, thudng dugc coi 1a bo di, va mot s6
cdc ¢d quan chitc ning hodc cdc nha bdo hiém sé& khong chap nhin 1a thanh phin
bdo vé c¢o gia tri.

Chii §: ¢6 1& phi cho thit nghiém. Cn x4c dinh trudc khi th. Cdc dau phun
loai d4p ng “nhanh” (fast response) cin phai thd nghiém sau 20 nim va sau d6 cd

10 nim.
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) . CHUONG 4 o
HE THONG PAU PHUN UGT VA PHAN KIEM CHE
(The wet Sprinkler System and its Control Centre)

Chuong ndy md td cdc thanh phin ctia hé thdng phun udt (Wet sprinkler
system) va lam th&€ ndo hé thdng hoat dong dé phit hién va dip tit Ifa ciing nhu
bdo déng. Van bdo dong va trung tAm ki€m sodt s& dugc bi€u thi vao chi ti€t sau.

Muc tiéu clia chuong ndy s& cho ta biét:

- Hidu qué ciia cdc hé thdng udt so vi hé théng kho.

- Hai loai khdc nhau ciia van bdo dong.

_ Céc thanh phin bso dong cda hé thdng ddu phun.

- Céc du tru d€ tranh cac bdo dong sai do dao ddng 4p suit nudc.
- Phuong tién d& thi? mghedsm bio dong.

- Dy trll x4 nuGc phan 6ng ding chinh.

- C4c hé thong chéng dong.

Sg d8 hé thong wét tiéu bi€u nhu hinh 4.1

i
/ .
2 i ; Z
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COCSS M / /// é/\wyc
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Reprinted with pecmisston from “Fire Protection llandboak, ”
Coperight © 1909, Naaoral Fo Prowenon Associalion,
Churen MA (12269

Figure 4.1
[ ypical Automatic Wet Pipe Sprinkler Sysiem
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PHAN 1

Hi THONG PAU PHUN UGT
(The Wet Sprinkler System)

1. Pinh nghia:

Mot hé théng dau phun udt dung céc ddu phun ty dong gin trén hé thong
dudng ong chita nude ¢ dp lyc va duge n&i t6i nude cung cdp thich hop, nhu the
nudc dudi ra dc thi tit t4t cd cdc ddu phun md khi c6 nhiét tf 1.

Trai lai, mot hé thong ddu phun khd ding cic ddu phun ty dong gin trén hA
théng dudng 6ng chifa gi6 c6 4p lyc. Gid tdc dong 1€n van dng kho d€ gitt nudc lai
dé&n khi nao 1 ddu phun md ra. DAu phun nay x4 gi6 va § mdt dp suat da dinh trudc,
van Sng kho md ra, nudc di vao dng va xd ra tit cd cdc ddu phun da duge md do
nhiét cua Iia.

2. Cac thanh phin (components):

Heé thong u6k c6 4 thanh cd ban:

_ Céc diu phun tu ddng trong toan dién tich bdo vé.

Duding 6ng dude tinh ¢d ddc biét thich tng v6i lugng nudc chdy mong mudn

Nudc cung cp & 4p sudt thé tich thich hgp, va tin ciy dudc.

- Mot phuong tién tao ti€ng bdo dong.
3. Hiéu qua:

Vi ¢6 nudc trong 6ng & moi lic trong hé théng udt, nén khi mot d4u phun hoat
dong, lién ddy nudc 1én Iita va gay béo dong. Tréi lai mot hé thdng kho phéi ddy gi6
trong &ng ra trude, roi nude mdi vao diy 6ng trudc khi ddu phun c6 thé ddy nudc 1én
lita. Sy cham tré& trong hé théng khd nay ¢ thé cho phép nhidu ddu phun hon md ra
trude khi nudc tdi, nhu th€ khi phun, nudc ddy ra nhiéu hon do chdm tr&, la cane
160 hon. Thudng khi, cdc dau phun hé thong kho, khdng tryc 1i€p ngay trén l¥a bdi
vi nhiét luu dich (drifting heat). Nhu th€, nudc bi diy ra xa lia, tao nén nhiéu hv hai
khong cin thiét.

Nhv vy thi hé théng w6t hitu hi¢u hon va wa ding hon hé thong khé néu nhu
vilng bdo vé dugc sudi néng thich d4ng. Trong vai trudng hgp c6 chdy 16n cao, tot
hon nén ¢6 sudi cho hé thdng wét hon 1a hé thdng khéng sudi cho hé thdng khd.
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gHﬁNz
KIEM SOAT
(Controls)

Trung tAm kiém sodt hé théng u6t 1a téi tim clia hé thdng, tiéu biéu nhy hinh
4.2, gbm c6:

- 1 van déng md nuéc (Water shut — off valve), thudng dit ngay bén trong
building, ndi dudng 6ng nudc chinh vao, nhung d61 khi cling d4t bén ngoai building
& dang cia mot van chi dinh (post — indicator valve). Van nay phdi [a mdt van chi
dinh dugc listed.

- M6t van bio dong hay mot b phin nao d6 dé gay bdo dong khi ¢d nudc
chay..

- Mét phuong tién x4 nuc hé théng. D6 la dudng chdy chinh (main drain),
gdm c6 1 van géc (angle valve) va mot 6ng din ra ngoai building hay x4 ra mét chd
an toan.

_ Mot chd ndi bom (pumper connection) § phia trén alarm valve (van bdo
dong) danh cho xe chita chdy d€n bom nudc vao hé th&ng néu 4p sudt gidm hay néu
van chinh (main shut — off valve) bi dong vi su co. |

- “Trim” gdm c6: a) 2 dbng hd dp sudt (mdt nSi & trén va mot & dudi alarr.
valve); b) mét van thi bdo dong (alarm test valve); c) Mot dudng bdo dong (alarm
line) vdi d) Céng tic 4p sudt bdo déng (alarm pressure switch) va c6 h) van x4 &
ddy (drain); e) mot van alarm line shut-off cho chudng bdo & bén ngodi (outside
motor gong), va mdt f) bom dp suit du (excess pressure pump) hay mét g) phong
gidm dp (retard chamber) d€ tranh bdo dong sai (false alarm).
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PHAN 3
VAN BAO DONG

(Alarm Activating Devices)

Moi hé thong wdt phai ¢6 mét phuong ti€n tao tiéng bdo dong.

Cich hay nhit dé tao 4m bdo dong 1a phét hién nudce chdy (khi didu phun hoat
d6ng) bing mot dung cu phét hién ddt noi nude di vao hé th&ng. Dung cu nay phai
¢6 thé phdt hién ra nudc chdy khi mot hay nhiéu diu phun hoat déng va, khong
dugc gy ra bdo dong 1am (false alarm) vi giao ddng trong &p suit nudc.

Su chdy c6 thé dugc phat hién bing:

- MB#6t dung cu goi la van bdo dong (alarm valve), nhi€m vu chinh 14 tao tiéng
bdo dong. Pay la ki€u van mdt chidu (swing check valve), thudng dat nga:
ha dong ctia van nudc cung c4p chinh (main water supply shut-offvalve) tai
day nudc di vao building. Xem hinh 4.2 cho céch sdp dit tiéu biéu clia mot
trung tdm kiém soét hé thong wét ding van bdo dong.

- Dung cu bdo dong kidu cdnh budm (vane or paddle). Pét cing chd, thay vi
van bdo ddng. Céc dung cu bdo dong ki€u cdnh budm sé& dudgc ban vé sau.

1. Van bdo dong (Alarm Valves): )

Hai hinh 4.3 va 4.4 cho thdy hai ki€u van bdo ddng, dugc goi la grooved seat
va pilot valve, dudng kinh cd tir 47 dén 127.

I

HINGE CLAFPPER HINGE CLAPPER

‘ prey - ¢
Q2 h)
RUBBER FACED a \METAL TO/I >
TO ALARM METAL SEAT ALA;S‘
.
GROOVED SEAT PILOT VALVEI
GROOVED SEAT ALARM VALVE PILOT VALVE ALARM VALVE
Figure 4.3 Figure 4.4
Grooved Seat Alarm Pilot Valve Alarm Valve
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» Van bdo d6ng c6 ranh (Grooved Seat Alarm Valve):

Pay chinh 14 1 van mét chidu (check valve): nghia la chi cho nudc chdy
theo mot chiéu. Cdch lam viéc nhu sau:

. Mot ndp bén 1& (clapper) hay ndp van (valve lid) nim ngay trén ngd nud~

vao.

- Thudng né c6 mdt vong hodc dia cao su nim Ién khe rdnh séu.

- Tit rinh nay c6 dudng di tdi van bdo dong khi mot d4u phun hoat dong.

_ Nudc sé& chdy va ndp van mnd ién.

- Nudc dudc phép chdy vao rdnh.

- Vi nudc c6 4p suat tit ngudn, nén nudc s& chay nhanh t41 dudng bdo dfng,

lam rung chudng. :

e Van bdo ddng c6 van mdi (Pilot Valve Alarm Valve):

Pay ciing 13 van 1 chiéu, nhung khi ndp van diy l&n theo nudc, 1am cho mdt
van nhd gin vao d6 ciing di 1én, nén nudc chdy vao dudng 6ng bdo dong va hoat
dong cdc b phin bdo dong. Van nhd nay goi la van mdi (pilot valve).

Trong mdi trudng hgp, khi sy chdy ngiling, thi:

- Van b4o déng resets (dit chinh lai).

- Céc bdo dong ngung.

Céc van nay rat don gién va 1a cdc b0 phén tin tudng dugc.

2. C4c b phan bao dong cho van béo (Alarm Devices For Alarm Valve):

Theo hinh 4.2, khi ¢6 nudc chay trong hé thdng, nudc s& di vao dudng ong béo.
Pudng nay ﬁfwmﬁc’ic t@i cong tic bdo dong (alarm switch). Khi 4p sudt nudc toi
cong tdc bdo ddng, s& tdc dong 1én mang ctia cong tic 1am d6éng mach chudng bdo
c6 chdy. Vay chudng reo toan th€ dién tich bdo vé. P6i khi chubng dugc ndi tryc
ti&p tir alarm switch thong qua ngudn dién thé (thudng 1a battery), hay dugc din téi
fire alarm panel d€ tdc dong cdc chudng trong toan ndi. Ti€ng bdo dong phdi 16n va
15, vi phai nghe toan thé moi ndi cho bat cif ai ¢6 th& nghe binh thudng.

Thudng ¢6 1 shut-off valve trén dudng dé néu cin 1am yén ling hé thong,
thudng & thugng dong cia Alarm Switch. Tuy nhién, trong cdc building c6 alarms
dudc ndi tdi hé thong bdo citu héa (Fire Alarm System), thi van phai dat § ha dong
clia cong tic bdo dong (Alarm SW), nhu vy cdc bido dong khong thé bi “OFF”.
NE&u mudh cho alarm khong nghe tiéng (silence) thi ¢6 thé 1am im tiéng ngay tai
fire alarm panel. Panel ndy s€ lam reo trouble buzzer bdo cho moi ngudi biét sy
kién 12 ti€ng bdo déng khong con, im ti€ng (silenced).

Con mdt cdch khdc trén dudng &ng bdo dong 1a cho nudc ap luc ty dong chay
tho4t di khi nip van bdo dong rdt trd lai vi trf va su chdy nging lai. Néu khong chdy
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thoét dudc, thi alarm s& ti€p tuc rung, bdi vi 4p sudt bi nhdt 4nh hudng tSi pressure
switch. Thudng thi chi cAn dit ng cd 1/8” & cudi 6ng. Khi md nédp clapper 1én,
dudng Sng s& c6 4p sudt nudc va tdc dong pressure switch va cling xi ra (squirt out)
18 nay. Khi ndp van roi xudng, thi nudc thdo chdy (drain) ti€p tuc, 1am ha 4p suit
trén dudng ong.

Chi ¥: L8 nhd nay cé thé bi nghet do cin clia dng, cin théng sach biang sci
kém nhd. Mot b6 phan bdo déng phy khéc ¢ thé dit vao dugc goi la water motor
gong. Py 1a 1 chudng tua bin, quay nh& lyc nude trong dudng Sng bdo dong. Hinh
4.5. Nudc lam quay pelton wheel (ki€u tua bin), lam quay truc chudng xuyén ngang
tudng d€ xoay mot ddu bia dung 1én v4 chudng, dit ngoai building. Tiéng chubng
s& dap vao tai ngudi nghe bdo hiéu héa hoan. Trén chudng s& gdn mot tim bang dé
th&y d61 voi ngudi di b, d€ goi SS cttu hda néu nghe ti€ng chudng bdo. Hinh 4.6.

Tuy nhién, bd phdn nay chi gidi han diing cho céc buildings xa, hay khoéng c6
ngudi & ngoai gid 1am viée, nén khoéng ¢ ngudi nghe, hodc khong cin dé-y. Nhung
lai hitu dung nhat trong cdc building cong nghiép c¢6 nhén vién lam viéc 24 gi6 mdi

ngay.

)P:Eb) STHIKER ~

I

PADDLE WHEEL

SCREEN

A

Ruprinted with permissios from “Fire Alarin Signating Systems Hundbook,”
Capyright £ [987 Natoaal Fire Prowction Association,
Quincy, MA (12269

Fipure 4.5
Construction of the Water Mator Goug
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Figure 4.6

3. Bo chéng bdo dong sai (False Alarm Prevention Devices)

M3i van bdo déng cé mét phudng tién trdnh bao dodng sai do dp lyc nudc thay
doi.

Trong ngay lam viéc binh thudng, 4p suit nudc thanh phd thudng &n dinh,
nhung vé ban dém, khi tai gidm, ap sudt s& ting, d6i khi cao hon ban ngay tif 5 dén
15 psi.

Khi 4p suil ting, 1am ndp van md ién, va néu sdc dbi (surge) kéo dai, di dé
giit van m& trong vai gidy va nudc s& dudi vao dudng bdo dong tao bdo dong sai.
Nudc 4p sudt cao bi nhdt trong hé théng khi ndp van déng lai. Sau mot s lan ba~
dong sai (false alarm), 4p sudt bi nhSt & phia trén np van dd d€ giff lai stc dé1, cho
dén khi ndo sic doi rat cao (hay dot dp)

~V#n d& nay ciing x4y ra trén dudng nudc chinh ¢ tdi cao, rdi thinh linh ngung
t4i. Nudc dang chay trén dudng chinh thinh finh ngung lai, & thugng dong sy ting 4p
sudt tic thi gidng nhu khdi nudc bi ngitng di chuyén. Ap suit cao gdy nén luu dong
manh vao &ng, goi la water hammer (bda thity huc). VAy cdc van 16n cin déng md
chim lai. C6 hai phudng ti¢n diung @€ tranh bdo dong sai:

1. Phong din ch@m (retard chamber):

Pay 1a dung cu dugc dung dé€ 1am chim dudi nuéc vao dudng &ng bdo dong
khi ndp van md& 1én trong lic ¢6 dot 4p (pressure surge). Phong dan cham gdm cé
mdt khdc 6ng khoang 127 dudng kinh, dugc bit kin dé tao thanh mot phong va bat

vio thugng dong ciia Ong bdo dong 3/47, cha alarm pressure switch. C6 16 1/8” &
ddy d€ xa. Hinh 4.7.

46



TO WATER GONG

S

ELECTRIC PRESSURE |
SWITCH ALARM

RETARD
CHAMBER

o
il

ALARM VALVE

4

1/8” DRAIN

oS &y
OR GTHER
APPROVED

INDICATING
VALVE

Figure 4.7
Retard Chamber
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N#p van md 1én khi c6 dot 4p (pressure surge), nugc sé€ dudi vao dudng bdo &
4p suit cao. Thudng thudng, né ddp vao alarm pressure swiich va tao bdo dong sai.
Retard chamber trén dudng s& lam chim nuéc lai, vi né phéi can lam diy binh dén
chim véi thé tich 16n. Pdng thdi, nip van rét xuéng va nudc chdy ra khdi phong
dan cham trude khi ddy, vi vdy ngén chén dudc bdo dong sai. Tuy nhi€n, day chi la
1y thuy&t. C4ch nay khong hoan toan tin cén 14m.

2. Bom dp sudt di (Excess Pressure Pump):

Xem lai hinh 4.2.

Pay la 1 bom ring khia nhé (gear pump), dudng hiit ctia bom 14y ti phia dudi
cta van bdo, va phdn ddy & phia trén clia van bdo d& tranh cho ndp van (clapper)
md ra khi c6 dot 4p (surge) trong dudng chinh. Thudng thi 4p suit § trén diu van
bdo cao hon 4p suit cung cdp t6i da khodng 25 psi.

Pé ¥: trén dudng bom nay, cdc thanh phin 14p dit phdi c6 nhu van ciu, bd
ludc (strainer), van 1 chidu va van gidn 4p PRV, va theo th¥ tu nhu th&. Tuy nhién,
ta ¢6 thé ding van bi (ball valve) thay cho van cau (globe valve).

Bom c6 thé vin hinh tay hay ty ddng biing 1 cong tdc cdm 4p suat. Tuy nhiér,
khi & didu kién ty dong, didu thudng xay ra 1a khong c6 ai s& tham coi phin kiém
sodt (control centre) vi khong cdn bom 4p sudt 1én, va vin dé 12 khong con chii § t6i
trong thdi gian dai. Vi vay van hanh tay van 1a cdch hay hon. :

Bom dp suét du déng tin cdy hdn nhidu dé tranh bdo dong sai (false alarm) hon
12 loai phong gidm chim (retard chamber). Nhung khong phai cdn cé hai.

4. Vane or Paddle Alarm:

Con mdt cach khac dé gy bdo dong trong‘hé thong w6t 12 vane hay paddie
alarm. Hinh 4.8. bd phan niy phdt hién nudc chdy trong dng bing mdt cdnh vane
n3m trén dudng nudc. Khi cé nudc chdy, vane s€ doi chuyén, va c8t vane s€ lam
céng tic nhé trong hop dién ddi chuyén. Céng tic ndy s€ kich dong 1én alarm qua
bang bdo dong (fire alarm panel).

Reprinted with permission frow “dutomarie Sprinkler and Suandpipe Systems, v
Jahoe L, Bren, Copyright € 1976, Natioas! Fire Profection ALrocfation,
Priiner MA 02268

Figure 4.8
Vane or V'addle Alann
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Chii $: Vane hay paddle phéi dugc “listed” ULC trong Sprinkler service, va
d4nh d4u thich hgp cho dudng kinh &ng dit. N&u diing cdnh vane nhd hon, s& khoug
vén hanh dugc alarm khi chi ¢6 mdt ddu phun chdy.

- Mbt vai hé thng thi&t k&€ khéng dit van bdo dong, nhung lai la loai vane type
alarm, dit trén van déng md (shut-off valve). Khi c6 sy chdy trong hé thdng, cdnh
vane sé& di chuyén va phdt hién sy chdy, lam bdo dong. Tuy ré hdn van bdo dong,
van c4nh vane hay bi bdo dong sai khi ¢6 4p sudt trong ong giao ddng. bé bu lai,
cdnh vane phdi dit 4 ha dong cla van mét chiéu (swing hay wafer), vy khi cé dot
4p nudc x4y 1a, 4p sudt cao hon dudce nhét trén check va khéng cho chdy thém qua
vane.

Ap dung quan trong nhit clia van bdo kiéu vane 13 cho biét sy chdy trong céc
phén ciia hé thdng I6n ki€m so4t biing van bdo ddng (alarm valve) bdo vé cdc ving
khéc nhau hay céc ting cda building). Chdng han d€ phdt hién sy chdy & ting 16
ciia cao 6c va chi danh ndi chay, mai feeder pipe (Sng gop) cho mdi tang dugc bat
t&i van chinh shut-off, van mét chiéu va van bdo doéng kiéu vane. Piu cudi cla
vane dudc ndi tdi mot bang phu cla fire alarm, dude goi 1a annunciator s& chi dinh
r5 ngudn gdc clia bdo ddng trong building. Khi 6 chdy xdy ra, va c6 mjt diu phun
hoat dong, nudc chdy dip vao vane va ddng thoi md ndp clapper cia van bdo. Sy
chdy t¥ van bdo fam kich hoat (activate) 1&n fire alarm panel, kéu chudng bio df.f)nj
building va goi S§ ctu hda. Déng thdi, cdnh vane & liu gbc tdc dong lén
annunciator, cho biét chd chdy trén 1du 16. hinh 4.9.

T ﬂ

AT ¢ JU VI ¢ B &

-

e
kX
-l
=

tel DD & O 0 TG

SHUT OFF VALVE
& PADDLE SWITCH
FLOW INDICATOR

ONFAGH FLGOH 130 o I J MR N © T & S ¢ -

CONTROL CENTRE

Figure 4.9
Multi-level Sprinkler System
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Chu y:

1. Bdo dong ki€u vane khong dung trong hé thong khd. Vi khi nudc dudi thinh
linh qua hé thdng sau khi mot ddu phun bi mé s& lam gdy vane. Tiéu chudn cim
ding trong céc hé thdng kho.

2. Cdc hé théng c6 tir 20 dau phun trd lai cling khong doi hdi theo tiéu chuin
phai ¢6 bio dong. Nhung diéu cin khuy&n cdo 12 cho bat cif cac dau phun ty dong
déu phdi c¢6 phudng tién nao do d€ cho ngudi x& dung bi&t 1a hé thdng di hoat dong.

Ngay ¢4 mdt ddu phun ciing phdi c6 alarm vi mot diu phun hoat d6ng trong
cudi tudn ciing ¢6 thé x4 nude vao building hon 40.000 gllons (180 t4n) nudc néu
khong dé€ y d&n (thit tinh xem t 63 chiéu thit 6 dén 6g séng thi 2, vdi lugng chay 12
gpm).

Cdc di trit d8 thit su bdo déng (Provisions for testing alarms) -

T4t ¢ cdc hé théng phun c6 alarms déu ¢6 dy phong d€ thit. Céc hé théng uc:
v6i van bdo (alarm valves) phdi c6 phan ndi thif nghiém di tit alarm (alarm bypass
test connection) t6i phia ngudn nudc cung cp cia hé théng. Phai cé mot control
valve, khi dugc md ra, s&€ tao cho nudc tic dong vao bd phin bao ddng.

Phin n6i tiéu bi€u nhu hinh 4.2

Khi m& alarm test valve, cdi gl x4y ra? Nudc & 4p suét Ong chinh s& chdy 16i
dudng Sng bdo dong, tdc ddng pressure switch va water motor gong, néu dugc cung
cAp.

Ngoai phan néi tdt, cdc hé thong phun cin phai cé inspector’s test pipe, tic
ong thit cla thanh tra vién, hay ngudi c6 trich nhiém. Pdy 13 diém cla ngo ra cao
nhdt va xa nhat tf ngd nudc vao cia hé théng.

Dudng 6ng thudng 13 phin ndi dai cla dudng nhdnh xa nhit va di ra bén ngoai
cfia building & m6t ddu phun bi cua (sawn off sprinkler head). Khi md van, nu6c day
ra khéi ddu phun & bén ngoai va sy chdy d6 gidng nhu diu phun x4 ra tai mot dau
phuii cda hé théng. Nhu vdy cdc bdo dong dudc thit v&i ddu ra nay, va néu hoat
dong thda dang, ta ¢ thé gid st ring bét ky nudc x4 d4u phun nao cling lam alarm
hoat ddng nhu nhau. H 4.10.

Bié&n thé cdia inspector’s test, ta ¢6 thé tim thdy trong cdc building cao tAng vé&
nhidu van ¢ lap, vane flow indicators va cdc drains trén méi ting 1du. Vi s& khong
thuc 1€ d€ c6 dau thit cla inspector chui ra & m&i tang 14u, nén mot cdch x&p dit
Khéc nht hinh 4.11. Dau ndi thit dudc k&t hop vio dudng chdy cha 14u dugc ndi i
RWL (rain water leader) gin nhit hay dudng 6ng thodt clia mdi, khi md 8ng thi ra,
nutde s& chdy va thdy qua kinh, i6 nhd (resticted oriffice) cho s chdy tudng dudng
v6i mot dau phun.
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PHAN 4

PUONG XA CHINH
(Main Drain)

Pudng main drain dugc diing d€ x4 nudc trong cot nude chinh (main riser) sa
Khi khéa nudc 8 van chinh. T4t ci dudng 6ng dugc dit dc chdy vé riser nhu th€
nwdc trong hiu hét cdc 6ng s& chdy lui va ra khoi van xd chinh (main drain valve) .

Pudng 6ng ma khong ty dong chay lui dugc goi la bi “nhét” (trapped) va can
phéi cé dudng x4 riéng cho doan éng d6. Puding xa nhd nay dudc goi 1a dudng X4
phu (auxiliary drain). \

Pudng x4 chinh phdi thii nudc trong &ng tdi mot chd an toan, ma chd an toan
nhét 13 bén ngoai building néu ¢6 thé. Titu chudn doi hdéi 13 dudng xd-ra ngoai
building phai 14 1 ndi géc 45°, quay ddu xudng & cudi ong, tai mot ndi ma khong -
gy thiét hai gi . Ngoai ra, dudng &ng trin t&i thi€u 4ft § ha dong drain valve & tron
phong &m, trude khi Ong di ra ngoai ndi ¢6 thé bi dong lanh.

Pudng x4 chinh dudi bt ¢t hoan cdnh nao, khéng dude ndi vao dudng thoat
vé sinh (building sanitary sewer piping)

Sy x4 nuéc vao mét hd, khi cho phép, cling khong phdl thda ddng 1dm, bdi vi
sau khi chdy da dugc dép tft. nudc cang thodt nhanh cang ot, dé tranh thiét hai vé
nidc & mite t5i thiéu.

Mét hd (sump) c6 1& khong ddp ting dudc lugng nude 16n x4 dé. Ciing vy, néu
sy thodt khéng dudc mé rong thi d6 la diéu khoéng 8¢, vi s¢g cac phong vé sinh bi
ngip va doi ngudc vio cdc floor drain khéac.

Vi dy, 6 ddu phun hoat déng dé kiém sodt sy chdy & 14u chinh ciia building 10
tdng va basement. Khi hé&t chdy, va nudc dong lai, néu nude khdng dugce thodt di
nhanh, thi tt c& nudc trong dudng Sng & trén ting lau chinh s& x4 ra cic diu phun
d3 md va k&t thiic & basement, tao sy hu hai vé nudc hon cAn thiét. N&éu dudng thodt
duge m& rong va tit ca nude trén dudng 6ng chdy ra ngodi, s& trdnh dugc thiét hai
ciia mede rit nhidu. Pidu quan trong 13 nudc thodt c6 thé dugc md rong dudi 4p hue,
va sy chdy thich ddng, khonglam ngép c4c ndi sinh hoat (occupied areas).

T4t ca cdc main riser drain valves phdi la loai van goc (angle valves), vi cd~
van niy cho it ma sdt hon van ciu (globe valves). Ciling vy, van goc dudce dung bdi
vi ¢6 thé thay ndp van méi néu bj mon.

Ciing cdn d€ ¢ 12 main drain ciing dugc diing trong khi thit nghiém 4p suét
nudc cung cip. D6 1a khi md rdng van x& dudi 4p suit chinh trong khodng mdt phiit,
va ghi lai ha 4p (pressure drop) trén dbng ho 4p sudt nudc vao. N&u dudng x4 ndm
trong building (thudng chiy xudng floor drain) diéu khong trinh khéi 1a san nha bi
ngép.
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PHAN 5

CAC HE THONG CHONG PONG
(Antifreeze Systems)

Khi hé théng uét cé cdc viing chiu sy dong lanh, ¢ 3 cach chon lya:
1. Ving thi€t k& cAn lam kin hodc can sudi (enclosed heated).

2. Pudng ong c6 thé duge cung cap tir 1 hé thong “tail-end dry”. Pay la mdt
hé théng khé nhé, dudc cung cap nudc tif dudng &ng dau phun wdt va cé
riéng van 6ng khd nhd (its own small dry-pipe valve (dudc goi la air check),
shut-off valve va alarm).

3. Mot dung dich chdng dong dy trong phdn 8ng chiu dong lanh, ¢6 van kiém
so4t dudng 6ng nim tai ndi dm.

Né&u chon cdch cudi ciing, thi ¢ cta hé thong chdng dong (amtifreeze system)
chi ¢6 thé tich t&i da 13 40 gallons. Ngoai ra, tdt cd cdc Blunbing Codes va cdc qui
dinh lién quan tdi cdc dung dich ¢6 th€ 6 nhim (contaminating solutions) nugc cung
cap cdng cong. Cén phéi dugc dé ¢ vi hiu hét chat chéng déng 1a contaminant.

Né&u hé thong chéng ddng nim & ha dong clia van 1 chiéu d61, phai d€ y'1a khi
mia 4m tré vE, dung dich bi nhot trong van nay sé€ dén ra. Né&u dan nhi€u qué; s€ ¢
kha ning bé 6ng, nd diu phun. P& ngin ngita, phii c6 van an toan (pressure relief
valve), chinh & 200 psi (hay cao hon dp suit hé thdng dugc dodn 12 cao nhl).

Khi diing b6 phin van 1 chiéu giita hé théng wdt va hé thdng chdng Jong, LdIl
pha1 c6 mdt listed expansion chamber, ¢d thich hgp, 4p suit gié dd dugc nap sin a?
bit tri¥ cho sy ddn nhiét cla hén hop chéng dong.

Déu c6 theo tidu chudn, cling phai cho chdy vao 1 thiing thich hgp, d€ khi van
an toan xa ra, thi dung dich s& chdy vao thing. Chat chdng ddng s& dugc dung lai vé
sau. Ciing vay, chit chong ddng khong thé thodt ra 1am 6 nhiém mdi trudng va nguy
hai d6ng vat (endanger animals) va ddi song hoang da (wild life) (glycol la chét doc
hai cho hau hét cac tha vat va cdc loii chim).

Chu.§ tdi 2 phuong phdp trong thi€t k& hé théng c6 van 1 chiéu (back-flow
Preventer).
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CHUONG 5
Hi THONG PHUN KHO

(Dry Sprinkler System)
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CHUONG 5
Hif THONG PHUN KHO

VA TRUNG TAM KIEM SOAT
(Dry Sprinkler System And Its Control Centre)

Chuong nay md ta cdc thanh phdn lam nén hé théng phun khé va ban tdi cdcn
th€ nio phdt hién c6 lita, nudc di vao hé théng va dap tit a, di vao chi tiét cla van
Sng khd va cdc thanh phén phu.

Muyc tiéu clia chuong nay bao gdm :

- Hoat dong ctia hé thong kho

- Mot van 6ng khé tiéu biéu

- Hoat ddng cla van 6ng khd va “Trim”

_ S0 d6 cda Trung tim kiém soét hé thong kho

- Hé thdng cung cip gid

- C4ch x4 nudc cho hé thdng

- C4c bd phian md nhanh (Accelerators and Exhausters) dliing trong hé thong.
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PHAN 1
HEE THONG PHUN KHO
(Dry Sprinkler System)

1. Khi trong mét building c6 nhiéu phén cin bio v¢, phén nao c6 sudi thi
diing hé thdng w6t ; viing nao chiu dong lanh s&€ ding he¢ th6ng kho riéng. Hé thdng
kho khéng hiéu qué bing hé théng uét. Tuy nhién, né&u thi&t k& va bao tri tot, thi hé
théng kho ciing rat hitu higu dé kiém so4t sy chdy (phong chdy) va hin la 6t hon

nhiéu so vdi chifa chdy biing tay trong hiu hét tit cd trudng hop.

2. Binh nghia :

_ Mbt hé thong phun khd ving céc ddu phun ty dong gin vao he théng 6ng
chita gié 4p lyc , gi6 tic ddng lén van 6ng kho dé gif nudc lai, chi cho nude qﬁa van
khi ¢c6 mot ddu phun md ra. Khi gié tif hé théng 6ng x4 ra, & 4p sudt dinh sdn, van
6ng kho mé ra, cho nudc chiy vio ong va ra tat ¢4 cdc ddu phun di duge md do stc

néng cta hita.

3. Thanh phén :
Hé théng kho c6 4 phin cd ban clia bdt i hé thdng phun nao :
- C4c dau phun ty ddng trén todn dién tich bao vé.
_ - Dudng 6ng dugc dinh ¢d dic biét d€ phit hgp vdi lugng chdy mong mudn
_ Nude cung cdp & 4p suat, thé tich thich hgp va dng tin cdy

- M6t phuong tién bdo dong.
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Sd db hé théng tiéu khd bi€u nhu hinh 5.1. So sdnh v6i hé thdng w6t hinh 4.1

Chuong 4.

ALL PIPES PITCHED TO DRAIN POINTS

..........................................................
...................................................

AUTOMATIC SPRINKLERS

AIR PRESSURE IN PIPES
-

1 -

...................
.............................................
..............................................
............................

1 AIR COMPRESSO!

................

ALARM DRY PIPE VALVE

FROM WATER SUPPLY SHUT-OFF VALVE
Figure 5.1
Typical Dry Pipe System

Hé th6ng kho cén thdi gian l14u hon nudc mdi phun ra kh&1 ddu phun, nén c6
nhidu d4u phun m& ra va cang nhiéu tdn hai hon so v6i hé thong udt. Ngodi ra he
théng khd t6n kém hon bdi 1& van dng kho dit tién hon. Can c6 may nén khi, gid cd

thém clia cdc bd phan thoét (drainage devices) va viéc bdo hanh ciing ting theo.
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PHAN 2
CACH VAN HANH

(Operation)

Hé thdng &ng khd cin cho cdc noi chiu phdi dong lanh (freezing). Pudng 6ng

dugc di nghiéng cho nudc chay khdi hé thdng sau khi bi ngép.

T4t c4 cdc diu phun trong cdc hé théng nay phai 13 loai upright dé€ tranh dong
nudc nhi cdc ddu phun treo (pendent sprinkler) c6 thé déng lanh. C6 vai loai dau
phun dédc biét trén thi trudng duge ding tdi khi phéi cdn diu phun treo khéng thé

tranh dudgc.

Khi ngip nudc hé théng, alarm t dong vandlén va sav khi hé théng da bi
ngip nudc va l¥a da tit:

1- Phaj déng nude & van chinh

2- Cho x4 chdy nudc hét hé thdng

3- C4c ddu phun n3o d4 md lam viéc, dem thay thé cdi mdi.

4- Van 6ng khd phai dit chinh lai bang tay (reset)

5- Ap sudt gi6 dugc trit bing mdy nén khi

- 6- Nudc cung cip dugc md trd lai.

Nudc cung cip dugc kiém sodt bing van chi dinh va dudc gif lai dé di vao

ng bing mot van Sng khd (dry pipe valve) van nay Ia linh hdn ctia hé thong kho.
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Figure 5.2
Typical Dry Pipe Valve
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PHAN 3
VAN ONG KHO
(Dry pipe valve)

Hé théng Sng udt duge kiém sodt bing van bdo dong (alarm valve). HE théng
kho ciing c6 van ki€ém so4t, nhung vi phin 6ng bén kia ddu van dugc nap bing gi6é
thay vi nudc, nén van éng khd (DPV : Dry pipe valve) thi c6 phin khac di. P6 1a
Differential Valve (van sai biétap suat). Cé nghia 1a ¢6 2 bé (Seat) :

- Bé van nugc (water seat)

- B& van gi6 (air seat) .

Bé& van nudc ¢& khodng 1/5 dién tich clia bé gid, nghia 14 4p sudt gié nho hon
nhiéu so vdi dp sudt nudc.

Bé d6i nay nhan thdy nhw hinh 5.2

Hinh 5.3 cho thay nguyén 1y sai biét clia cdch vén hanh.

N&p van cé ban 1€ phia trdi va 16n hdn nip van trong hé thong van'u’c’it, day

kin ludén hai bé& nudc va bé gid.
1001b

20 psi

50 sqin

20 psi

Y Y L 50 sqin
If?ﬁ
100 psi
el
100 psi 10 sqin
(a} ()

Figure 5.3
Principle of the Differential Dry Pipe Valve
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e Céch chinh dit van khé (Setring the DPV, dry pipe valve)
1. Trudc khi vin nudc vao, cho gié vao hé &ng phia trén van. Ap sudlt gi6 1am
nfp van déng kin xudng tao lyc biing : dign tich bé gid -x dp sudt gid
2. Viin nude vao, lyc tic dung di 1én d€ m3 van biing :
dién tich bé nudc x dp sudt nudc
Ap sudt gi6 thdp hon 1/5 gilf lai 4p suit nudc cao hon 1a mét lgi diém :
- Khong cin phai c¢6 hé thdng 4p sudt gi6 cao bing dp suat nudc.

_ Gi6 ¢6 xi nhé ciing khong cho phép van “trip” hay hoat ddng sdm.

e Cic yéu ciu cda ap sudlt gid. }
Ap suét gi6 cho phép sai biét nhu sau :

-

TR Ap sudtnudec  + 10 psi (minimum)
5

by

, x 'y - -
ji‘n Apsuitnudc  + 20 psi(maximum)
b

Chii § : Ap suft nudc trén ddy chinh 1a 4p suit nudc 161 da & moi lic.
Khi 4p suﬁ’t/;ué cao s& 1am van 8ng kho hoat dong tr& va c6 thé 1am hdng ndp
var.
NuZe CHAM MBI
( Priming Water )
Trude khi chinh dit van khé DPV, cho mét phdn nude nhd trén ndp van d€ gift
cho bé cao su w6t va tranh gié khéi xi. Dy goi la Priming Water . Phin nudc nay

khong dugc qué cao, va phdi c Priming level drain dé€ duy tri myc nudc nay (hinh

5.2). Nudc dude chdm vao bing Priming cup.
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Drip Valve hay Ball Drip.
Khi dua gié vio, phdng trung gian (intermediate chamber) gifta bé nudc va bé
gi6, dudc git & 4p sudt khi trdi bing mot van bi “Drip valve” hay “Ball drip” nhu

hinh 5.4a vi 5.4b.

RESTRICTION b

STAINLESS STEEL BALL

Figure 5.4
Drip Valve

- Hinh 5.4a, van bi & di€u kién binh thudng, van &ng khé PDV khong hoat
done. Khi ¢6 mét it nudc xi ra tlf b¢ nude di vao phong trung gian s& chay giot di ma

khong lam di chuyén vién bi.

_ - Hinh 5.4b, van &ng kho DPV hoat dong lam ngidp phong trung gian va dip

vién bi vao miéng 18, chin dudng nudc chiy.

- N&u 15y van bi hay néu vién bi bi sét rf 1am déng van va van dudng bso
dong bi déng , didu kién duge goi 1a “Water columning” tic tao nén cdt nudc. Pay
12 diéu kién phét sinh ra khi nudc i qua bé nudc (Water seat) ma khong ra ngoai
duge nén lam diy phong trung gian. Khi d6 4p suit nudc 1am md ndp van tir ti¥ ra,
cho nudc di vio phia trén nip van khé DPV. Néu viéc ri nudc con ti€p tuc thi riser

clia hé théng s& 1én ddy & dd cao dd d€ 1am van DPV khong md dugc nita, ngay cd
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khi ¢6 mot ddu phun hoat dong. B6 13 vi cOt nude thuy lyc de 18n. Chiéu cao cla

nuéc & phia trén bé tao nén mdt 4p sudt psi = h x 0,433 ft.

Vi du : N€u c6 cot nude x4y ra, thl dp sudt nudc dudi van 100psi cb thé bi giit
lai & 4p suit nudc 20psi phia trén , ma 20psi dudc tao bdi mét ¢t nude 461t. Khong
th& ¢é ddi v6i mot building nhi€u ting .

Vi viy, thudng xuyén thi myc nude phia trén bing cdch m§ x4 van “priming
level drain”cho d&€n khi ndo gi6 xi ra, nhy th& mdi ching té ring priming level d&

dung.

e Céch van hanh cda van éng khd (DPV)

Khi mét phin ddn phun mé ra :

_ Ap sufit gi6 trong hé théng x4 theo ddu phun xudng tdi diém vita dudi dp
sudt nudc. Pay goi 1a diém Trip “Tripping point”, tic di€m tuot. |

- Nip van md 1én, nudc tran ngdp vao phong trung gian (Intermediate
Chamber), dz"fy nip van md ra vi 4p sudt nuéc biy gid c6 thé tdc dung toan thé phia
dudi ndp van.

- Bdng thdi nudc dap lam doéng kin van bi (Drip valve) va ddy vao dudng bdo
dong (Alarm line) cling dugc ndi théng t6i phong trung gian.

- Nip van ning cao tuy thudc vao s6 ddu phun bi md (va nhu thé 12 lugng
nudc chdy), va cin bay (Latch) md ra tai mét trong ba diém bay (3 lacth points)

Ly do cho cédc co biy 13 dudng xa (System drain) trén hé th&ng khd thi lud
luon nim giita shut off valve va Dry pipe valve DPV. Néu van DPV khong bay d&
md, thi nude khong thé x4 hé thong dudc.

- Khi khong cdn chéy, nuéc duge khod lai va van x4 md ra d€ x4 hé thong.

- Nip van DPV phai md ra va d4t chinh lai bing tay trudc khi cho h¢ théng

dwra vao hoat dong.
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Trung tim kiém so4t tiéu biéu nhu hinh 5.5.
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D& y cich xEp dit d€ thit bdo dong bang cdch md test valve cho phép nudc dp
luc chdy véao bd phin bdo dong, cling dé y 1a mot van mot chiéu nhd nim gitta Test
valve va DPV. Van nay khéng cho nudc 4p lyc di vao phong trung gian. Néu vao,
s& lam van nhdy hay tudt (trip) ; nhu vay , trudc khi thit alarm, gé manh vao van
mot chiéu biing biia d€ bi&t chic 1 né khéng bi dinh.

| Tao sao dudng x4 thai (drain) ndm dudi DPV ? N&u né niim trén bé, c6 thé
lam cho xi gié, vi ndé 1a mdt van tudng d&i 16n, ¢ thé bi cdn do cét san hay ba vd

chay ra khi x4 hé thong .
Khi dit van nay dudi bé, thi chi ¢6 nu6c chdy ra , va khong gay vin dé gi tudt

sém hé thdng.

e Ngin phong van DPV (Dry pipe Valve Enclosures)
Vi cdc van DPV va Trim cia né ¢é nudc nén chiu sy déng lanh (Freezing). Do
d6, trung tam kiém sodt phai dit ndi cdch nhiét va c6 sudi. N&u phong niy bi mit
sudi thi cling kéo dai dugc tir 2-3 gid, va by phén sudi khong chi dang tin cdy ma

con phai an toan nia.
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PHAN 4
CUNG CAP GIO
(Air Supply)

Gi6 cung cip cho hé thdng kho ¢b thé€ 13 mo6t mdy nén khi riéng nhd, hodc la
(it hé théng trung tdm chung, gi6 phai di 4p suft d& c6 thé bom tdi hé thdng tiY 4
sudt Opsi dén 4p suft yéu cdu trong vong 30 phut. (Pay la yéu cdu tiéu chuin).

Céch dit hé thng van nhu hinh 5.6 va hinh 5.7.

CHECK VALVE

SHUT-OFF VALVE

j[ PHE?SURE RELIEF VALVE
) ) |
~

DRV
= [ e |
_——
[
el

COMPRESSOR

Figure 5.6
Air Supply Arangement for DPV

STAAINEA REGULATOR

SHUT OFF
VALVES

TG SYSTEM

Repriveed with the permission uf the Relialle Automatic Sprinkier Co. Inc.
Mouni Pernon, New York {0552

Figuye 5.7
Air Maintenance Device
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Cht ¥ : PRV phdi la logi ¢d thé diéu chinh duge tai ché theo dp sudt yéu cdu
cho hé thing ddc bigt A6. Mot khi dd diéu chinh , phdi niém phong & vi tri do. Mt s&
ngudi ldp ddt mét van khong didu chinh duoc, va ludn cung cdp & mdt tri s6 xd c&
dinh 40psi. Nhu the khong thich hgp cho hé thong.

M4y nén khi ddc 14p phdi ¢6 mach dién riéng d€ khoi bi qué tdi, nhdy ciu chi
va lam ngling méy.

Trong mia doéng lanh phdi ddm bédo 4p sudt gié gilf cao hon “Piém tudt”
(Tripping Point) clia DPV, trdi lai chi cdn m§t “Bump” nhe trong 4p suit nudc cling
c6 thé 1lam van “tudt”, md ra. Khi d6, nude sé€ di vao hé théng va dong dic. Mot khi
dd bi dong dic, thi khéng thé€ nio lam tan ra dudc ma phai chd t6i mua xuan. Dong
thdi, khdng con phong chdy dilge nifa. -

Bdi ly do d6, ta cin mot mdy nén o dong kiém sodt bing Pressure Switch.
Khi 4p sudt hé thdng ha xuéng trong vong 5 psi clia Tripping Point, mdy nén phdi
chay cho dén khi nao 4p sudt dat tdi trj s 161 da yéu cau. Céch sdp x€p nhd mot
“Automatic air maintenance device”, bo phin nay can thiét d€ tranh “Floating” hé
th6ng v6i mot mdy nén bom vao hé théng ma chi c6 mot ddu phun hoat dong. May
nén c6 thé git & 4p sudt gi6é cho mot ddu phun md, nhu th€ s& lam té hodc can trd
DPYV hoat ddng.

Céch sip dit nhu hinh 5.8,

BYPASS FOR PUMPING

UP FROM G PSI
. PRV VALVE CHECK

A I & B

RESTRICTION
{1/8" Hole Through
Disc in a Union)

Figure 5.8
Automatic Air Supply for DPV
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PHAN 5
VAN KHO SAI BIET THAP
(Low Differential Dry Pipe Valve)

Van kho sai biét thap 12 mot van khd c6 thi€t k€ tuong ty nhe van u6t vi mat
bé cao su, dugc ding trong hé thong khé cao hon 4p suft nudc khodng 25-50psi dé
giif van d6ng kin. Van nay it thong dung vi cAn tdi mdy nén 16n manh va gid bdo tri
cao. Ching thudng dugc diing & noi thdi i€t 4m, thudng dugc ddi thanh hé thong

P

ot .

Tuy nhién, d€ ¥ diéu nay, mét vai chi cho nude vao hé thong kho trong mila
&m dé tranh chi phi bio tri, nhung diéu nay khdng cho phép theo ticu chudn. Vi
nudc vao dng nhu vdy sé& lam chudng reo nén phdi tit van, nhu th& bién thanh hé

théng wét ma khbng cé bdo dong. Do d6, ludt khong cho phép.
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PHAN 6
BO PHAN MG NHANH

(Quick Opening Devices)

Bit Igi chinh ciia hé thdng phun khé so v6i hé théng phun wdt 12 mat thdi gian
'18u hon d€ md cdc ddu phun, nhiéu ddu phun md ra va k&t qui sau d6 13 thiét hai vé
chdy 16n hon va thiét hai vé nudc khong cin thiét. Sy cham tré nay cé thé dugce cit
giam :

- Ap suat nudc cung cdp tudng d6i cao (nghia 12 4p sudt cao hon 4p suit gié
trong hé thong) duge dua vao hé thdng trudc diém tudt tu nhién (Natural Trip Point)
va dugc dung gilp ddy gi6 ra ngoai trudc khi di tdi ddu phun md.

_ Hodc n€u thdi gian cin c6 d€ gidm 4p lyc gi6 161 diém tudt duge gidm xubng
bing cdch nao dé .

Cédc bd phén dudc dung d€ hoan thanh diéu d6 dudc goi 1a “Cdc bd phén md
nhanh” (Quick Opening Devices) va thudng duge dung d€ ddy nwde ra nhanh hon

khi cén.

Céc 1y do d€ 14p didt cdc bd phan 1a :

- Hé th&ng 16n hon binh thudng va chd qud lau d€ ddy gié ra hét.

- Hé théng hu sai vuot qué quy tic 60 gidy , nghia 12 : hé thong khong thé x4
nurde trong vong 60 gidy cda mdt ddu phun hoat dong.

_ Sy bdo vé clia cde nguy co qud hodc cao voi hé thong khd

- Y&u ciu theo tiéu chuin vi Iy do nao khéc.

- Xem REF. 5-3.

B6 phian md nhanh ¢6 2 loai :

+ Accelarators.

+ Exhausters.

70



ACCELERATOR

Accelerator cim nhan 4p sudt gié gidm trong hé théng Gng kho khi ¢6 mdt
hay nhiéu dau phun hoat ddng va chuyén phén 4p sudt gié tir DPV (i phong trung
gian. N6 1am mAt sai biét 4p sust vi md DPV lam tudt (Trip) ndp van, lam ngdp
nudc vio hé thdng.

Hinh 5.9 cho thdy mit cit ciia mét Accelerator ti€u biéu.

_ G&m c6 2 phong, chia ra bdng mdt mang cao su.

- Mang nay d3 kim van (Spindle), tai cudi kim 1a mdt van ngd ra (Outlet

Valve). -
My :
- Van/d(’)ng kin dudng di 5i ety sro&s 161 phong
trung gian cia DPV.

.
A WA o X T
T mpy wm— S DD

=8® (6i hé thong ddu phun § trén  *ndp

- Miéng vao dugc ndi &
van cia DPV.

- Pudng Sng hay dkl’fmfg gié, gdm c6 dudng di nhd gila phong trén vé
phong ddy. Pudng théngoﬁbuér?léy lam bing thau khoan 13, c§ vai phdn ngan inch,

muc dich 14 1am gié xi tir w, ti¥ phong nay tdi phong kia va lam cdn bing ca hal.

PRESSURE
GAUGE

RLIBBER
DIAPHRAGM
™

BN

FROM SYSTEM i

"‘k JTFr

]- .
hy HOUTLETVAL\IE

TO INTERMEDIATE
CHAMBER

QRIFICE
RESTRICTED

Figure 5.9
Principle of the Accelerator
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Cach van hanh nhu san :

1- Ap sudt trong hé thong 1a : 40psi

2- Khi van ngd vao md ra, cho gi6 40psi di vao phdng dudi, lam mang ddy
cong 1&n nhung van ngd ra van déng. ol

3. Gié & 40psi i chdm qua 18 kim dé vao phc‘mg/dé’n khi ndo dat t8i 40psi
(cin t6i 2-15 phiit).

4- Xhi cin bing, bd phén nidy sin sing hoat dong.

5. N&u 4p sudt hé théng gidm thinh linh (ching han 35psi) gidng nhu khi mot
ddu phun hoat ddng, phong trén khong thé 1i qua lé?:imﬁ nhanh vd mang s€ cong
xudng.

6- Nhu vy m3 van ngd ra va gié 35psi s& t6i phong trung gian truc tiép ti he
théng.

7- Ap suit gi6 gdy cho ndp van md 1én va lam DPV tudt md ra.

8- Khi nudc ngdp hé thdng , né s& ndi tdi cdc Accelerator tif phdng trung gian.
Viéc nay 1am van ngd ra déng lai, va phong dudi ddy 14p lai ap Iyc nhu ngudn cung

-

cip.

Sy vin hanh nay lam cho nudc cung c4p 4p sudt cao ddy da vao cdc ddu phun

md rit nhanh .

Céc sin phdm ctia cdc nha sin xudt déu khdc nhau, nhung tat cd cOng viéc
trén cling mot nguyén tic ngan hai phong riéng bing mot mang mém va mot 16 i
nhd, sy mét cAn bing dp sudt cla hai phong tao sy kich hoat va x4 (activation and

release) cia 4p sudt gié dd dé 1am tudt van DPV § di€m tudt cao hon binh thudng.
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Hinh 5.10 cho ta mot miu clia nha sin xuat vé& nguyén tdc duge st dung

T

CHAMBER 2

BALL VALYE

Y

TOINTERMEDIATE
CHAMBER .

3

RESTRICTED T 11
ORIFICE
-~
-
CHAMBER 1 .
CHAMBER 2
PLUNGER
k \
'l
Py
SYSTEM =
| 'J \
RUBBER
DIAPHRAGM
\

TQO INTERMEDIATE

CHAMBER

Reprinted with permission from Grinnel
Corporation North Kingston, RI 02852-1782

Figure 5.10
Grinnell Model “A™ Accelerator
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Céc b6 phin nay rt nhay cdm nén phai hét sic cdn thin d€ khong lam hé
théng bi tudt van (Trip) do x4 xubng qui nhanh. N€u nhu vay, phédi kich hoat

(activate) van DPV bdng Accelerator.

Hinh 5.11 12 van 8ng kh6 DPV tiéu bidu vdi Accelerator.

Figure 5.11 shows a dry pipe valve with accelerator. Note the typical
valving and piping arrangements.

TO SYSTEM PIPING

ACCELERATOR
HUBBER
D!APHRAGM\
VALVE }
ANGLE TO INTERMEDIATE CHAMBER E'\
FROM SYSTEM
—J

»
RES

l SHUT-OFF VALVE y llouriervave
- TOINTERMEDIATE
- CHAMBER

\j
DRAIN
Figure 5.11
Dry Pipe Valve with Accelerator
EXHAUSTERS

Exhausters hoat dong theo mét cdch khdc vdi Accelerator, nhung k&t qua

gidng nhau.
N6 cidm nhan dp suit gié gidm trong hé thong 6ng khd khi c6 mot hodc nhiéu
diu phun hoat dong va md ngd ra (2”) 1am nhanh chéng x4 dp sudt gi6 cia hé thong

qua dudng xa tdi diém trugt (trip point) ty nhién cia van. Khi DPV trugt (ndp van

md 1&n) nudc ngip diy vio hé théng.
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Khong ¢6 sy 191 hay b&t 101 gifta cdch ding accelerators hay exhausters. Mot
van kho thich hop cho accelerator ¢6 th€ diing bat ky accelerator nao. Tuy nhién, n6
¢6 thé khong hoat déng dudc véi mot exhauster. Tréi lai, né ding khi van DPV hoat
déng thich hgp vdi cdc Exhausters ¢ thé ding bat c¥ Exhauster ndo nhung co thé
khong hoat déng v4i mot accelerator.

Hinh 5.12 cho thdy mit cit cda mot Exhauster gid thi€t dé xem nguyén tic
hoat dong cda mot Exhauster giong nhu Accelerator. N6 gdm 2 phong va mot 16 tiét

ché (restriced orifice).

FULCRUM

SPINDLE ||

Sy TO AND FROM
NTERMEDIATE
CHAMBEER

RUBBER »

DIAPRRASK RESTRICTED
L= ORIFICE
OUTLET VALVE—
fasYsTEMF\ L L0OSE ON STEM
™ [ogv  SPRING

NOTE; Spindle Maves with Diaphragm

TO EXHAUST

Figure 5.12
Principle of Exhauster

B& phin hoat dong nhu sau :

- Gi6 tit hé théng duge déin cham di ngd vio bling dudng van cau cd dng 2”7
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- Van ngé ra dugc déng gitt bing 16 xo va gié & 40psi, gi6 dudc qua cham
bing 15 tiét ch€ d€ vao phong trén, bi nhot lai bing van méi déng (closed pilot
valve).

- Ap sufit cin biing & hai phong va bd phan sin sang hoat dong. Ngd véo 27
duge md rdng.

- Sai biét 4p sudt gita phong trén va dudi tzo cho mang cao su hoi cony
xubng, 1am kéo kim van xudng, kim van di qua van ngd ra bing mdt khiu chin
(tight sleeve) nhung lién k&t véi thanh quay (pivot) & ddu trén va kéo nd xudng.

- Khi kéo thanh quay (pivot) xudng tai ddu kia clia pivot }Am van mdi nhic
1&n va thinh linh gié trong phong trén xa 4o ra d€ tdi phong trung gian clia van
DPV. Vi thé tich gi6 trong phong trén khong dd dé lam trugt ndp van, nén né thoat
qua drip valve hodc dudng bdo ddng DPV. '

- Bay gid khéng cdn 4p suét trong phong trén va ép-sué‘{t 35 psi ¢ phong duéi
s& dfy mang di 1én d& dang. D4u kim van spindle di theo, lién k&t v6i van ngd ra 2”
vi md ra dé dang.

_ T4t c& gi6 hé thong déu fia ra ngd 27, lam gidm 4p sudt hé thong rat nhanh
cho d&n khi DPV tudt § 1/5 dp suat nudc.

_ Khi van tudt (trudt) nuéc ngdp hé théng va ciing bit ddu chdy ra van ngd ra
2”. Pay chi lam phung phi nhiéu nudc, nhu thé nudc tf phong trung gian ciing chéy
lui, xuyén qua van mdi md va tao 4p suit phong trén va 1lam déng sép lai van ngd ra
27«

Hay ldm !

Ciing nhu accelerator cin d€ y khong x4 4p suit gid tir hé thong ¢6 exhauster |
qud nhanh vi ¢ thé trip (van tudt, trugt bt md ndp van). P& tranh tudt van, tot nhat

12 déng mot bd phan nao d6 trude khi lam vige trén hé thong .
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Hinh 5.13 cho ta mdt DPV ding exhauster.

-
@ 2" GLOBE VALVE
S

\FULcnum
PIVOY

CONNECTION
TOINTERMEDIATE
CHAMBER

PILQT VALVE

-

TO AND FRL .
INTERMEDIATi
e HAMEE R,

! :HESTHICTEL
l ORIFICE

=
OUTLET VALV
LOOSE ON STEln

SPINDLE (
=) ——

-
\‘
RAUBZER
BIAPHRAGM

PR "4;
SYSTEM
o foze-

EXHAUSTER

2" DRAIN Y

TO WASTE

L

1 Y L=

TG EXHAUST

5 with Diapbragm

S0V

Figure 5.13
Dry Pipe Valve with Exhausler

Céac bd phin nay khong 16n 1im, g chitng 107 chiéu dai cda c8 6ng 157

Chuy:

_ C3 hai tht van hanh hay that thudng néu khéng giit thit sach bén trong. Cic
15 1i&t ch€ bi nghet vi cdc phin do rat nhd. Khong dwge ding cdc sdi k&m hay kim
dé o8 1am sach vi s& bi hu hai.

- Né&u cin ding gi, md ra cdn thin va diing voi nu6c hay cude mém dé lam
sach,

- Mét s6 chi nhan déng cdc bd phin ndy ngay khi co dau hiéu tryc tric.
Nhung day khong phai la gidi phdp. Néu ngay tir dAu cin céc bd phin nay thi ching
ciing dudc cin va duge phuc vy, tdn Gl cang sém cang t6t va cang can thudng
xuyén cang tat.

(REF. 5-3)
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PHAN 7
CAC DU PHONG CHO CAC KHO LANH

M6t vai trudng hgp st dung nhu cdc hing déng gbi thit hay cdc mdy bién ch&
thyc phdm déng lanh ¢6 kho lanh 16n trong cd s6.Mot s& bussiness déu toan dbng
lanh, chi ¢6 vai ndi dugc sudi néng nhi van phong nhé hay tram bdo tri. Pay khlng
phai 14 cdc mdy dong lanh nhé & Siéu thi nhung 1a nhitng vang, khu, phong 16n hda
nhiéu

Vi c4ch nhiét dugc diing cho & cdc vung nay, hau nhu [uén ludn 1a foam
plastic, nén tiém niing chdy thudng rit 16n, mic diu nhiét do trong cdc ving déu
th&p. Viy khuyén nén c6 dau phun va mét s6 tiéu chuin dia phuong bit budc phdi
theo. -

Vi céc loai sit dung occupancies ndy thi cin t6i hé thdng ong kho, can chd §
dam bio do doc ciia Sng d€ chdy x4 tat cd céc‘pha‘in trong hé thong.

Khi dudng 6ng di 1 ving &m dén ving lanh s& ¢6 hdi &m trong gié két ty
thanh gid lanh (frost) bén trong &ng ngay tai phan doéng lanh. Cz‘ing t& hai hon néu
mdy nén khi nim tai viing hoi 4m nhu phong ndi hdi, vi gid &m c6 thé chifa hdi 4m
nhidu hon gi6 kho. Khi gié c6 hdi &ém tép xic vdi Sng lanh thi hai Am ngung tu va
s& tao thanh gid lanh (frost).

N&u gid lanh (frost) ndy dugc phép tich tu v han thi s& din t6i diéu kién ong
bi nghet déng d4, nudc chdy khong duge, khi c6 bi€n ¢6 chdy va DPV tudt ndp van.

PE& ¢6 thé xdc dinh diéu kién ctia &ng di qua ving dong lanh, ¢in ¢6 mot phan
dudng Sng thdo rdi duge 1dp dat bing mit bich bulon (bolted flanges). Phin &ng
thdo 18i d6 c6 thé nhin thiy ¢6 d4 bi nghet va c6 thé 14y bd bing phuong phép
co. '

‘ & ndi phong trit lanh sau, néu van 6ng khd bi tudt (trip) do tai nan, nudc trong
é'ng dong dic. Hiu hét cdc ngudi chli khong chiu lam tan d4 hé thong d€ reset van
trd lai. V1 1am nhu vay ¢6 nghia la lam tan thuc phdm déng lanh, hay lam tén tién.
Vi vdy, céc hé théng trong cdc ving ndy cén trang bi cdc bdo dong & 4p suat gié
thdp, cd sd khong cAn theo d6i, hay tai mot ving clia nha mdy phaicé ngudi trys
thudng xuyén.

(REF. 5-5)
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CHUONG 6

TINH TOAN MA CH VONG

Pinh nghia “Loop”

PHAN 1

LOOP CALCULATION

Pudng cdp nudc chinh din tdi cdc dudng nhdnh ddu phun tao thanh mdt vong
lién tuc, dudc cung cip tai mot diém ciia vong, cdp nudc t6i cdc nhdnh bing hai

dudng khdc nhau. H.6-1.

OPERATING
SPRINKLERS
’\‘“:\\\\
] H
\\// NS \JI/' \'/__ O e e
- /
;/\\ ZINY 7 |\ AN
S SO G S S OG> —I—o
OO e e O
BRANCHL iNES
O o o 0—————0————0—-—(
LOOPED CROSS NMAIN
O [0 e " aant | e
O O OO e e =S
——C OO o B s
} — |
WATER
IN
Figure 6.1
.oop Configuration
* lA',
Lgi diém:

Lgi diém cla hé thdng &ng vong 1a cdc cross-mains ¢d ¢d Ong nhd hon, vi
lugng chay téng cdng khong di qua mdt main-cross giéng nhu hé thoéng nhénh cay
(tree system), viy dO mét 4p ma sdt dugc chia ra lam hai dudng, vi vdy cd &ng nhd
hon, gidm dudc gia 6ng ¢G 16n hon.
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Phuong phédp tinh todn

Phép tinh todn vé lugng chdy va do mit dp trong cdc vong (loops) tuong doi
don gidn. Nhung qud trinh thi t6n nhiéu thdi gian. Thudng thudng tinh bing mdy
tinh program hodc mdy vi tinh. Tuy nhi&n, phuong phép tinh nhu sau:

RULES FOR LOOPS

Cdc rules dp dung dé tinh loop:

1. Lugng chidy di vio mdt loop phéi chdy ra khéi loop.

2. P56 mat ma sat tdng cong trong mdt phia cda loop ciing bang
d6 mat ma sdt tdng cdng & phia kia.

3. T8ng luu lugng Q chia cho tdng K, tit ci binh phwong thi
bing d6 m4t ma sdt thuc sy qua loop.

4. Khi tinh chiéu dai twong dudng clia phu ting ¢6 dau thu nhd
diing c¢& diu ra nao nhd hon.

Cac gia thiét

Rule thit nhit d& hiu va don gidn c6 nghia 12 s6 lugng nudc chdy vao mdt hé
théng 6ng phai bing vdi téng céc lugng chdy tir tdt cd cdc ddu phun va Ong day (va
céc xi rf n€u ¢6) chdy ra khéi hé théng. Rule nay 13 mét phuong phép tot d€ kiém
tra sy tinh todn cla 1 loop — hay hé thdng — ma bat k¥ lic nao ta ciing cé thé nging
lai va tu héi “lwu Iugng t8ng cdng nay cé hgp 1y, khi tinh t6i s& dau phun hoat
- dong?”.

Mot vi du néu, trong tinh todn c¢é didu phun cudi cing dang xd nudc, vi du
18gpm, va ta di dat téi mot di€m (a dd tinh lugng chdy cho 20 ddu phun, thi hiu
lwgng tdng cong chi 340 gpm. Di nhién la sai vi tong cOng phéi 12 18 x 20 = 36V
gpm, cdng thém vdi phin trdi hon khi 4p sudt trong Ong chinh gin ngudn ting hon.
Ciing hop 1y théi, lugng chdy cé thé dat t8i 400 gpm. '

Rule thit hai 13 diém quan trong trong tinh todn loop.

Ta coi 1 loop nhu hinh 6-2
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Figure 6.2

Loop Configuration

J day ta d& thdy 13 nudc chdy quanh loop véi lugng bing nhau & 2 bén.

Né&u mdi ddu phun chdy ra 15gpm, thi lugng x4 ra téng cong 1a 30gpm dugc
chia déu mé&i phia clia loop, vi vy do m4t ma sit & mdi phia phdi gidng nhau (vi
8ng cing ¢ va cung chiéu daj).

Vi 6ng sch. 40, d6 mat ma sét trén mdi phia la:

4,52xQb83 xL

Pf =
cL85 4487

4521558 x (4449)
120585 5 1,049487

_ 4,52x149,89x (53)
7.022,40x 1,2623

= 4,05psi

Ghi chit: a. Khéng ¢é lugng chdy trong doan dng 1” x 8’ dai gitta hai d4u phun.

b. Chiéu dai twong dwong Le = 9° vi gdm c6 1Tee va 2 L. Tee tai dau
phun khéng tinh (xem lai chucng 3, basic rules).

Diéu nay nghia 13 mdi canh cta loop ¢ ciing lugng chdy, va vi dd mat dp ma
s4l bing nhau, nén dp suit tai méi ddu phun bing nhau.

Xem hinh 6-3 vdi mot loop don gidn, va ngudn cung c4p bi léch di.
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Nh6 lai rule 27 N&u rule nay khong dp dung, thi ta s& c6 t6i hai 4p sudt khdc
nhau tai Tee cung c&p cho ddu phun. DT nhién 1a khong thé co.

S B S
I i
et A
!
WAT ER
(3.5}
Hinh 6-3

Loop véi nguén cung cdp léch

Vdi cing 4p suat tai mdi ddu phun, 45 m4t ma sat gita Tee cung cdp va cdc
d4u phun phai gidng nhau, bdt k€ nude chdy theo vong nao!

Bay gid ta di cé co bdn trong dau, hay di tinh todn thyc sy cho vai mach loop
don gidn.
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PHAN 2
LOOP PON GIAN

Mot loop don gidn vdi chi ¢6 mét node chdy, phudng phdp tinh la:

1. Gia sl ¢6 sy chdy trong mot phia cfia loop. Ta c6 thé ding bit cd lugng
chiy nio mun, nhung tSng cla cdc lugng chdy phai bing lugng chdy tong
cong x4 ra tit loop (va vi vdy lugng chdy tdng cdng di vao).

Phuong phdp d& nhat 1a 14y mét ni¥a lugng chdy tong cong trong loop, va gid
st chay vong mot phia. Tuy nhién, trong cdc vi du sau diy, ta da gid st céc
lugng chdy khac nhau trong m&i phia. Khéng thanh van de.

2. Tinh cdc d6 m&t ma sdt trong m&i canh cla loop tit di€m chay ra (discharge
point) dén chd ndi chung (common junction) (k& c4 chi€u dai twong dudng
ctia Tee chung & mdi phia).

3. Tinh lai cdc 6 m4t ma sat bing cong thitc “tdng cdc K” d€ c6 d§ mét ma
s4t “thyc” tai chd n6i chung (junction).

4. Tinh lai lugng chdy thuc sy (actual, true) tai mdi phia clia loop.

(Hiy nhd — chi vita dodn t6i lugng chdy bit ddu véil).

Vi dul:Diing hinh 6-3. Ta gid st nhu sau:
a. Chiéu dai 6ng va phu ting bén trdi — 45’ (gdm cé Tee chung).
b. Chiéu dai 6ng vi phu ting bén phdi — 23° (gdm ca Tee chung).
c. Lugng x4, discharge tai Bla: 35 gpm.
d. T&tca 6ng déula 17 sch. 40.
e. C=120.
Né&u lugng x4 tai B 1a 35{Wm thi Iuru lugng tai A, téng cdng, phéi 1a 35gpm
Giai:
1. Ta hdy gid s¢, lugng chdy trong cdnh trdi 1a 15gpm va trong cdnh phdi 13

20gpm. Biy gid ta hay bat dau 1am viéc trén mdy tinh. Ta khong nhitng ghi
lai cdc s6 ndy, ma con hi€u rd cdc s6 nay dén tir dau.

2. P6 mAt ma sdt trong cdnh trai:

b A2 QI8 xL
L o185 7487
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 4,52x1558 x 45
120185 x 1,049%87

| 4,52x149,89x 45

= =3,4392 psi
7.022,40x1,2623

Ghi chd: Trong cdc phép tinh nay, 18y 3 dén 4 s6 1& thap phén.
D6 mat 4p ma sét trong cdnh phdi la:

b 452xQL83 L
fR —
C1.85 4487

4.52x 20183 % 23
487

120483 x 1,049

_ 4,52x255,22x 23

= =2,9932 psi
7.022,40x1,2623

3. Ding cdch lugng chay va mdt dp suit ma sdt nay, bdy gi¢ tinh K cho mdi

phia:
Ta biét: K=-L
JP
K=o =1 _g0884
J3.4392 18545
va Kg = =20 11,5605
J2.9932 17301

Bay gi¢f ta can dung rule thi 3. Hiy nhd: Téng s6 cdc luu lugng chia cho t6ng
s c4c K, dem binh phuong, thi bing d6 mat 4p ma s4t thuc di qua loop. Viy ta viét:

s
— | =Py
{ZK J ™

15+20 :
= PTh:‘u
8,0884 +11,5605 :

Thay s8 vao, ta dudc: [

35 )
=[ ] =(1,7813)* =3,1729
19,6489

=3,173
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Piy la d6 m4t 4p ma sdt thit xdy ra trong loop.
4. Bay gid ta ¢6 thé tinh luu lugng thdt bing cich ding:
q =K [Py
qu =K. +/3,173

=8,0884 x 1,7813 = 14,4gpm

Va  qr=Kg+3.173
=11,5605x1,7813 = 20,6gpm

Diéu x4y ra ciing gin vdi diéu di dodn.

Trén ddy 1a vi du cho 1 loop don gidn. Bdy gid mdi 1a mot loop thyc hon.

Vidu2 :
150 GPM
\ 1) 1] I
4" = 220 (; 4"« 80
9
5 a
in
o} x
x =
< -
2
PIPE (& SCH 40 STEEL
C=120
B
o'« 300 B
\$
WATER
IN
Hinh 6-4

Loop configuration
Cho biét : Luu lugng tai hydrant A 1a 750 gpm.
Tim : Giéng nhu vi dy trén
a. Luu luong tai mdi phia.
b. D6 giam 4p qua loop.
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c. N&u 4p sudt tai diu ndi hydrant A 1& 30 psi v6i lugng chdy
750gpm, thi 4p sudt tai B 12 bao nhiéu?.

Cach giai:

Bay gid, trudc khi ti€p tuc, tir tir d€ ty 1am 14y, theo phuong phdp da lam & bai
trudc. N&u bi ket, khong thé tim ra cdch, hdy ti€p tuc vdi cdc notes d€ xem phudng
thdc gidi loop nay.

Mic ddu phin tinh todn c6 hdi khdc 1a cdc cd 6ng khdng gidng nhau, nhung
phuong phdp thi nhu nhau.

Giai:

1. Trudc hét, dinh mét ma sdt trong mdi phia cla loop dya trén lugng chdy gid

st. Hay nhd, hai lugng chdy cong lai Ia tdng s6 (750gpm).

Nhd lai, khi phu tiing ¢6 ngd ra khdc ¢3 nhau, diing ¢é nhé hon d€ tinh chiéu
dai tvong ducng.

Viy chiéu dai clia ng 6" phia tréi 1a:

=650" + 1 Tee + 1Lg- + 1Ly~
= 650" + 20" +9’ + 10’
= 650" + 39’ =689’

Ghi chii: Vi 6ng U/G 6” phai ding ddu ndi tai phy ting, nén phéi dung long -
turn elbow (L bdn kinh rdng). '

Chiéu dai 4 bén phia tréi:

=220 + 1147 + 1 Tee
=220 +6" + 20
=246’

Phia phai ¢6 chiéu dai 6ng 4™

=430" + 1147 + 1 Tee
=430" + 6 + 20’
=456’

Ghi chi: Nudc vao ong 4” di thing khéng queo tai B nén khong tinh Tee cho
nhénh phai.

2. Biy gid gia st mot lugng chay phia trdi, mot lugng chdy phia phdi. L&y phia

trdi 1a 300gpm va phia phai 450gpm. By gid bit d4u tinh todn.

Pﬂ_ = PtL 6”7+ PI'L 4"
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_4,52x300585 689 4,52x30018% x 246
120585 x 6,065487 120183 x4,006+87

=2,613+6,863

=9,476 psi

4,52 x 45018 x 456

R 120485 x 4,026
=26,936psi
300
3 - = 97.456
L J9,476
= 86,705
750 Y’

4. =16,585psi
P J 184, 161} pst

Lugng chdy that phia trdi = 97,456 x /16,585
= 397gpm

Luong chdy thit phia phdi = 86,705 x /16,585
= 353gpm
Tra 16i: a. Lugng chdy phia trdi = 397 gpm
Lugng chdy phia phdi =353 gpm

b. Gidm ép = 16,59 psi
c. Néutai A p = 30psi, thi dp sudt
tai B 1a: 30 + 16,59 = 46,59 psi (14y 47 psi)

Vi du:
Cho biét : 4p sudt tai B 1a 80 psi.
Tim : Discharge tai hydrant A
Giai: |

Paiy la vi du khdc ding K.
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1. Tinh K cho toan loop tai B

= SNEC. 109,879

k=2
Jo V4659
P4p s8: Lugng chay that khi P 1a 80 psi:
Q = 109,879 /80
= 982,8 gpm

BAITAP1

Sece Figure 6.5, Nate the C factor and type of pipe.

1£927 gpm is discharged at hydrant A with 40 psi at A:

4 What is the pressurc drop across the loop from 13 to A?
b What is the actual flow in cach leg?

¢, Ifthe pressure at 3 was raised to 65 psi, what would be the discharge at AY

4" » 450" ]
- 1n
;'; 327 GPM E 40 PSI
A Q/
n
P
q
Ed
b o
2 G
T
x
9
ALL PIFPE 1S DUCTILE 1RON
C= 120
3
[ARS o) G o« 3RO
»

WATER  Hinh 6 - 5

Figure 6.5
Loap Configuration
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PHAN 3
LOOP
vi DU THUC TE

Ta d3 hoc phuong phdp cd ban trong tinh todn loop.

Bay gid hdy xem cdch dp dung vio mdt bai todn hé théng phun. Sau d6 la cdc
loops phifc tap.

Hinh 6-6 cho mot hé théng nhé ¢6 dudng cung cip cho loop. Cdc ddu phun déu
xa nudc (discharging).

® ®- @ @ ® @
— O & O e - —
- )
K= 57 p=T0 1

Figure 6.6
Smali Systein with Loop Feed

Hinh 6-6

O mot ddu phun ndo d6 trén dudng nhdnh, sy chdy t6i tf bén trdi va bén phai.
D4y 1a ddu phun xa nhAt vi nudc chdy rén dudng xa nhat dé dischage tir d6.

1. Pdu tién dodn ddu phun nao xa nhit. Trong hé théng ¢6 1€ 1d node (1) vi
duting chdy phéi di xa hon & phia trdi d€ tdi diém giita clia nhdnh va vi do
mi4t ma sdt § mdi phia phai gidng nhau, vdy thi ddu phun xa nhét phdi nim
bén trai cla diém gifta, d€ ¢6 cling d6 mat 4p sudt cho cd hai phia.

2. Né&u ta nghi loop nay nhu hai nita, duge chia ra tai ddu phun xa nhdt, ta c6
th€ vé& lai nhu hinh 6-7. Bing c4ch nay, ta c6 thé 1am viéc & mbi phia cua

loop.
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® ® o o0 & O
— OOl p——O— O]

RIGHT LEG

@

LEFT LEG K‘-"—' 5’7 .
P=70 f’$‘

Figure 6.7
Schematic of Figure 6.6
Hinh 6-7
Nudc trong phia trai chdy tit node (7) theo chiéu quay ddng hd t6inode 5, 6 va
1 va chdy ra tai diy. Nudc ciing chdy trong phfa phai va ngudc chiéu kim ddng hd
tGi node 4, 3, 2 va 1 va chdy ra tai day.
3. Discharge tai node 1 theo hé s& K clia ddu phun va 4p sudt diu cudi
(7,0psi). Vi vdy luong chdy tai diu phun sé la:

q =Ky/p =5,74/7,0 =15,08gpm
4. Vi ta khong biét chic bao nhiéu s& tdi tif phia bén trdi (di qua node 6) va
bao nhiéu ti¥ phia phai, (qua node 2), nén ta bdy gid gid sit mot nita dén tif c hai
hudng, titc 7,54gpm. '
5. L4y day 1am khéi diém, bdy gid tinh céc lugng chdy trong mbi phia di I vé
node 7.

Xem tinh todn & Calculation sheet cho 6.7 (hinh 6-8). D€ ¥ 13 mic dau khdi
su tai node 1 vdi nia discharge & 4p suit 7,0 psi, khi di t6i node 2, ta tinh
discharge theo cdch binh thudng

q=Kyp
Diing 4p suit tai node 2 (7,06psi) 12 normal pressure gy ra sy xd nay.

Tinh tat cd cdc lwu ludgng discharge khdc lui téi node 7 cing mét cdch nhu
trong hé thdng nhanh cdy (tree system).
Tai node 7 ta dudc:
Lugng chdy trdi = 38,28gpm & 18,55psi.
Lugng chdy phéi = 55,02gpm & 14,87psi.
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Cho ia:
K trdi = 8,8879.
K phai = 14,2681.

T day, ti€p tuc 1am theo vi du dd cho. Hay 14m!

6. Biy gidf diing tdng s6 K, ta dugc:

2
(%) = Pyt
{933 Y
23,156
= 16,23psi

Gidi: Vi vay lwu lugng thét phia tréi 1a:

= 8,887916,23

= 35,8gpm

Luu lugng thit phia phai:

= 14,26814/16,23

=57,5gpm

Né&u cin, bay git ¢6 thé cho lugng chdy 93,3gpm trd lui vé B.O.R. hay
diém quy chi€u nio tién 1gi d€ c6 tai yéu cdu ctia hé thong.

Né&u ta dd dodn sai ddu phun xa nhat, ta d c6 két qud khéc di, nhung két
qud sau ciing tai node 7 phai giéng nhau.

Bay gidf ta gid s node 6 la di€m phun xa nhét.

Hay tinh két qua & node 7.
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1. Lugng chdy phia trdi = 22,68 gpm @ 11,246 psi.
Lugng chay phia phdi = 73,80 gpm @ 21,578 psi.

2. Kisi = 6,76341

Kphzii = 15,88662

1o \2
Dung (%z—i] = Pipge = 18,14 psi

3. Lugng chdy that, trdi:

=6,76341,/18,14

= 28,8 gpm

Lugng éhﬁy that phia phai:

=15,88662/18,14

=67,66gpm

Piéu nay cho ta bidt dugc ring cdch tinh todn ding node 1 la ding, bdi vi da
cho k&t qua yéu cAu tai, thap hon & 4p suit thdp hon (lower demand at a lower
pressure) va yéu cdu tdi thap nhdl ¢ 4p sufit thdp nhat (lowest demand at lowerst
pressure) la cdi thye sy nhat. :

N&u mudn ki€m tra lai, ta ¢6 thé diing node 2 1a ddu phun xa nhit, va dugc:

1. Luong chdy trdi = 55,02gpm @ 30,212ps..
Lugng chdy phai = 38,28gpm @ 10,673 psi.

2. Ktrdi = 10,0099.
Kphai =11,7171.

93,3
21,727

2
3. Cho: ( ] =Py, =18,44psi

Tré lai, 4p sudt ndy cao hon phép tinh 1dn ddu, véi ddu phun xa nhal tai node
1, nhu th& phép tinh todn node 1 diing hon.
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Trong thic hanh, ta ¢6 thé thudng dodn diém xa thich hgp cho 1 ddu
phun, ngay c¢d céc loop 16n. '

Nhu vay 1a ta d4 4p dung phép tinh todn loop don gidn vao mét bai
todn 1 hé thong ddu phun, biy git hdy di t6i cdc hé théng loop phic tap.

110



11

' FOR STUD CALC TIONS
HYDRAULIC CALCULATIONS TURENT GALGULA
FULE: Cth(') hinh 6.7 DATE: ——
SHEET. . OF ___ CALC. BY:
NODE | FLOW [PIPE NOM] FITTINGS & |FIPE EQUIV] FRICTION | REGUIRED| NORMAL NOTES END
NUMBER {GPM - UMIN|DWMETE | DEVICES | LENGTH |woss-psser|  P.SL | PRESSURE| C 2 120 K257 |nom
« 1, o [Q, 0 n 1O |m [ 7{‘0
FL;:. l ?S;: ]J—“_" [ 0,{)03’5?@ 0,06 P LL lsf 085‘-}-
phas ° 7 e 19,0 e - Pn = 1
< lg’ll-{- ' e (9, n 706 | 537,06
’L’ 1= 3 - or ¢ Py !
17’ b22,68| ¢ X 00%3 | 0043 %': (S ||
« (T L0 ‘ w100 n T UG | = 9.1,
% ! r - oty L 1G] P s 61,*‘1
A %gl‘l’g Tol: |0,0 P — Pn - r=
16Ty ) 1S O n 8,63 |n - 5‘?”5 6%
4 : L' [(Tee = 30 10223 = 6,04 |~ cl“ 0
° 69[0?, o 1« VO ! e — Pn " lc'ﬂ
7 q ‘b Lo m U 87 I
9 Fit Ll P
> N 055]02/ Tox Pe Py -
W\ﬁﬁf | 2 7'9; [,L" w{%o A .0 |m Mm,odﬂ(p
‘ o 15| ¥ > "ok = %.5M
Hai ! o {O‘,O Po  — 7 P q: - Tt
1514 lom: (0,9 Lok m »*5? 3106
¢ (5] L m— 0w " q 1113
1§60 ‘ z wx 850 n YT |~ g—l,
5 © I%r’ 1=6"|r 2oelo ¥ f=riol In 1 -gls ;;q
°33,W T 47O Py T /
-7 I Loe: m {§SS I
e 238,13 = S—
7 sz o : : K== i 3348
W Qqa ao - A Al L %,Sg
- ! Tt Pe Fa = glgy)q
L N Ly P P K ‘ 2, :____'Q\____
° :: :. : ' ~ gﬂ?: -~ 1L,
! = = a ”1‘:2??__._ 3+
= 4 = ] P - 'z
Q Tot Pe Pr Ewdf"{?{q)
. Lo, a &) N =
a Tet Pu P ( Ml’ﬁo
. e n . = 46,22 "
N Tot Pa Pn
| Lyt IS la]
. F 23 Pt ad
Hinh 68

(0 51'9




18

PHAN 4
CAC HE THONG LOOP PHUC TAP
(Complex Loop Systems)

Hau hét cdc hé thdng tuong ty nhu hinh 6-9, trong d6 cross-main vong cung
c4p tSi nhiéu nhanh (thay vi cung c4p tdi cdc ddu phun trudc day).

Phudng phép tinh todn cho dang nay giéng nhu trong gidn d6 hinh 6-7, mic
diu t6n nhiéu thi gid han.

1. Trudc tién, hdy tinh ting nhdnh riéng lui vé Tee tai cross-main. Néu may
mién, ching ¢6 thé giéng nhau.

2. LAY tri s6 K cho m&i nhénh, rdi v& lai loop giéng nhu hinh 6-10, ghi chd K.
cho mBi nozzle, vi du dudng nhénh, tai di€m trén cross-main.

3. Bay gid bai todn trd nén don gidn héa va lam theo cling phudng phdp nhu
da tinh & hinh 6-7.

4, Nozzle xa nhat (dudng nhdnh) la tai node 2, dé chia loop ra hai phia.
5. Tinh liti v& node 5, rbi ding tng s6 K d€ tim 4p sudt that.
6. Bay gid ta biét dudc total demand tai 5 va dp sudt Pry.

7. Tt node 5, tinh lui vé B.O.R. hay mét diém quy chifu nao do.

BAI TAP 2:

Try the caleulation for Figure 6.9 on your own, then compare it to the
schematic and caleulation sheets, given in Figures 6.10 and 6.11.
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lf yxs'-qo" f | 174" < 1-00"
(TYPECAL) o {TYPICAL)
z" ” 2’
tzl_oo' ‘?I‘OO'
{
L
2!
4p'- 00" A
*C=100and k=57 t
Pipe lengths #1 (0 2, and #2 to 3 are 10'0" and are typical

Pipe length #4 to 5 is 5'0" and is typical.

Figure 6.9
Complex Loop System

7

Figure 6.10
Schematic of Figure 6.9
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BAI TAP CUOI CHUONG 6

Hinh 6.12 cho mot hé théng ddu phun loop.

Hay tinh tdi gpm va psi tai B.O.R. D€ ghi theo thi ty, ddnh nodes nhu hinh 6-

13

K =57
C =100

Discharge tai ddu cudi = 17 gpm. Ta gié sit tat cd cdc ddu tai 1, 2, 3,8, 9 va 10
déu hoat dong. Khodng cdch ddu phun trén nhénh 13 10°-0”. Cdc nhdnh cdch nhau

10°-07.

Phwong cdch gidi
Pay 12 mét loop phic tap, phuong cdch nén theo:

1.

Vi ¢6 2 dang nhdnh khdc nhau (m&t bén trdi va 1 bén phai), nén phéi dinh K
cho mdi dang. Vi du: tinh nhénh tai 1 r6i tinh nhdnh tai 8.

Dinh 4p sudt thap nhat tai 1 va 8. Pay la 2 nhdnh ¢6 lugng x4 t0i thiéu § dau
cudi cia mdi nhdnh. Pem trt hai 4p sudt nay vdi nhau s€ cho sai bigt dp
sudt gitta hai nodes. P4y 13 sy mdt ma st x4y ra khi lugng chay trong nhinh
véi 4p sudt yéu cdu thap nhdt dugc tich ra gilta trdi va phdi. Ghi nhin ring
nhénh nao véi 4p sudt yéu cdu thap nhat 1a nhdnh xa nhat.

. Hdy tinh lvu lugng trong 6ng giita hai dudng nhanh xa nhét bing cdch ding

cbng thiic Hazen-Williams:

1,85
P, = 4,5%Q

. CI,SS % d4,87

f J

xL hay Qz{ 452x L

Ding Iwu lugng nay dé bit ddu & 4p suat t5i thiéu doi héi & nhanh xa nhat
dé€ chdy lui vé tdi dudng nhdnh xa nhét ti€p theo.

Tinh i tdi chd ndi (junction) doc theo hai bén cla loop (phai va trdi).

. Tinh Pthat biing phudng phép t6ng K rdi dang luu lugng t6ng cong & 4p sudt

nay dé tinh Idi tif chd ndi (junction) t6i B.O.R.
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CHUONG 7
GRID CALCULATIONS

PHAN 1
GRID SYSTEMS

Dinh nghia

Mét hé thdng phun grid 13 hé théng c6 cross-mains tao thanh mét vong chi
nhat, dugc cung cdp tit mdt hay nhiéu diém trén loop va cdc dudng nhdnh dugc cung
cap tir hai cross-main déi dién. Hinh 7.1

AR &
cLUSHI &
COMNECTION

, 2 )
& = V
\ \q\u\u\q\&q\ A S CROSS MAIR
=y
CROSS MAIN
(OPTIONAL) : /
P

FROM
SUPPLY

Figure 7.1
Grid System Example

Thiét k&

Trong mot s8 thi€t k€, cross-mains dugc néi véi nhau bing cdc duding nhinh
(branch lines). Trong mdt s& thi€t k& khéc, cross-mains dugc ddt vong sudt xunyg
quanh dién tich, rdi ndi lai bing cdc dudng nhanh.
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- Lgi diém -
Hé théng grid ¢6 1di diém 16n so vdi he théng trees hay Ioops vicd ong nho ‘

va cdc dudng nhdnh cé ¢3 deu nhau, tiéu bidu 12 1” hay 1 1”, c6 thé cit. thanh cac
doan dai déu sin.. ‘ :

Thay vi phal tén trit 8 ¢d &ng va cd phu ting khic nhau, nhleu he thong grid
- dudc ¢o thé ché& tao v4i ba hay bén ¢ 17 hay 1 4" Véi dng mong va c6 chay rdnh
sdn (groove rolllng machine) cac hé thong loai grid nay dugc che tao va lap dat '
nhanh chéng va kinh t& hon chua bao gid co.

Ghi chii : Cdc hé théng grid ding cho cdc hé th6ng uSt ma théi.

Cac phu’o’ng phép tinh todn.
 Gbm c6 9 bude phdi theo dé tinh todn hé grid. -
1. Phdc hoa mdt gidn db node va ghi so tat cd node. .
USc tinh chiéu cta t4t cd nudc chay.
Podn mdt sprinker xa nhat va tdch nhénh tai node nay.
Chia lvu lugng dau phun t61 thi€u tai di€m ndy 1am hai.

woA W

Tinh cdc dudng chdy, cd phdi va tréi, di lui vé€ cdc diu cudl. cua""du’dng-f'
nhdnh chung khdng x& (common non- -discharging branch llne)

6. Tinh lu'dng chdy trong nhdnh khdng x4, dya trén sai biét dp suat ta1 cdc.
dau cudi d6. : | ,
7. Budc xudng thang clia grid, tinh lugng chdy va dp sudt tai moi khiic ctia -
cross-mains va dng nhénh cho dén khi v tdi tee chung. N
8. Ding tdng s6 K d€ tim 4p sudt thit tai node vdi luu lugng tong cdng trong '
cd hai phia. S
9. Tinh tir node nay lii v B.OR diing lugng chdy tdng cdng va 4p sudt thit -
P tai tee chung. ' :
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Vi du : By gig hdy dp dung cdc bude trén ddy vao mdt vi du. Mot grid don gidn
nhu hinh 7.2. Hé s6 K = 5,7 va dng C = 120 cho Sch.40.

CAP

!ll ® 5l-od
(TYPICAL)

1" v &-06°

CIYPICALY ——
(3

|12
~

2>~ CAP

L IfA% 4 1 12" TEE
{ TYPICALY

SPRINKLERS ARE 10' APART ON LINES
LINES ARE 12" APARY.

FROWM
SUPPLY

Figure 7.2
Simple Grid Sysiem

Ta hiy gid sl ring chi ¢ hai nhdnh sprinkler cudi s& hoat déng va sprinkler
xa nhét s& c6 4p suit tdi thifu 1a 7,0 psi.
C6 nghia 12 lugng chay t6i thi€u tit mdi sprinkler 13:

q:K,\/i)—=5,7m

= 15,08 gpm
Trude hét, dinh ddu phun nio xa nhit. Vi bt ddu cung cdp ti A, nén phdi
n3m trén dudng nhanh xa nhét, nhung sprinkler nao?
Ta ¢6 thé dodn hop 1y 1a tai dau phun ndm & phia trdi clia trung tim nhédnh
cudi.
Trong trudng hdp hé théng loop, thi 46 mat ma sdt quanh mot phia giéng do
m&t ma st quanh phia kia.

P6i v6i lugng chdy tif cdc ddu phun trung tAm trong dudng nhénh cudi, do
m4t ma st quanh phia phdi s& ohé hon dé mit quanh phia kia. Vi vy, d€ hai d6
mAt ma sdt bing nhau, thi tim ctia loop phdi nim bén trdi ctia tim dudng nhdnh.
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Hinh 7.2 cho thdy sprinkler thit 4 Y phia phai 1a céi xa nh&'t. C6 thé la cal thu’_
S nhu’ng le v1 du nay, ta gid sw cdi thu’4 o S .

Phu'o'ng thic tlnh e
1. Vé&laisodd hg théng nhu hinh 7.3, bt ddu node. 1 1a sprinkler xa nhit.

@ -‘ 0, @ ©, @

(2 Fo—= ot T o= o5 7 6
@ o———o——" —-o OO

Iigure 7.3
Schematic of Figure 7.2
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HYDRAULIC CALCULATIONS
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b

V& miii tén 1én mdi doan éng cross-main va branch line chi c_hiéu‘ché.y L
clia nude. D€ yén cdc branch line khong chdy. Mbi du’(‘mg nhdnh <hdy, -
giéng nhau, ¢4 -dau phun xa nhat cing vi trf twong ddi glonv nhu du’dng
nhdnh xa nhat. SRR '

3. Chia déi ddu phun xa nhdt, mdi ddu phun tuong wng trong mdi nhanh. -
chdy, thanh hai nita trong ban v& sg do

4. Dung trang Hydraulic Calculation, bit ddu tinh Iu’dng chay tai node 1. Tu'
minh tinh bdng riéng. N&€u c6 vin dé, xem két qud nhv trong hinh 7.4.

Ta tinh :
q - = K VP
o= .57 JZ_O
= 15,08 gpm
Bay gid, ta thdy tif sd d6 hinh 7.3, lugng chay trong dng tdi ddu phun tai node

1 d€n (I hai hudng. Vi ta khodng biét bao nhiéu gpm dén tir phia trdi, bao nhiéu tir

phia phdi, nén ta gid st mo6t nita clia 15,08 gpm dén tif mbi bén, tr phi ¢6 1y-do naa
d€ chon lua khic. Nghia 13 lwgng chiy tdi diu phun cudi & mdi phia 12 7,54 gpm d
7,0 psi.

5. Di lui xudng dudng nhénh trdi t6i node 10, va tinh d6 mat 4p ma sét trong
ong 17x10°-0” d€ c6 4p sudt tai node 10. Pua vio td tinh todn (calculation
sheet). '

6. Ap sudt tai 10 12 7,21 spi. N€u ra s& nao khéc, thi kiém tra lai céc s&; -
nhung can nhd 1a ta da gia st chi ¢6 7,54 gpm sé& di qua 6ng giita nodes 10
va l.

7. Béy gid ta c¢6 7,21 psi tai node 10, tinh lwgng chdy tai 10 :
= KyP=57 J7.21
= 15,31 gpm
Cong s8 nay vao 7,54 gpm x4 ra tai node 1 d€ cé 22,85 gpm trong Ong giita .
nodes 11 va 10. :
Bay gid tinh d6 m4t 4p ma sdt trong 6ng din tdi node 10, va dugc 4p suit tai
node 11.
Tinh discharge tit node 11 d€ c6 lugng chdy téng cbng trong 6ng dan tdi 11.
Tinh d§ mit 4p-ma sét trong 6ng va tee gilta nodes 11 va 12. Ta sé& ¢6 klioang
39,84 gpm tai 13,54 psi.
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Ghi chi : Trj s6 ¢6 thé thay d8i chiit it, tiy theo 14y bao nhiéu s& 1€.
Ti€p theo tinh lugng chdy cda nhdnh nay I1ti vé node 13 va tim discharge tir
nhdnh & 13, dung :
qa =K p

Konann = 10,8270 va P 12 dp suat tong cOng tai node 13.
Tinh 1di vé node 14. Ta c6é khodng 80,7 gpm & 16,8 psi. Néu ngirng & diy
cling duge. Khi d6 sai biét chitng mét nita gallon v mot nifa psi.

Biy gid ngirng & ddy, gach mot dudng ngang va bat dau lai & node 1, nhung
14n nay tinh phia phdi bdt ddu véi 7,54 gpm x4 ra tai node 1, & 4p sudt chung 7,0
spi.

Tinh 1ui t8i node 7. Ta s& cé khodng 123,5 gpm & 30,9 psi. (Lai nita, cé hoi
khic néu khéng 14y 4 hay 5 58 1&).

Biy gid nhin t8i so d6 node. Ta ¢6 30,8 psi tai node 7, va 16,8 psi tai node
14. C6 sai biét 14 psi giita hai dau cda duding nhdnh. C4i gi lam gidm 4p suat?

Ly do cho su sai biét 4p suft Ia lugng chdy clia nudc doc duding nhdnh t
node 7 tdi node 14. Nhd!  Pudng nhdnh ndy khéng ¢6 x4 nudc ra & cdc ddu phun.

- Chay theo hudng nao diy?

Phai 14 tif cao xudng 4p sudt thdp (node 7 tdi node 14).

- Luogng chdy bao nhiéu? Ta c6 thé tinh theo cdng thitc Hagen — Williams :

452x Q" x L
Py= Cl85 4%
PEXC S
= Q=2 X
( 4,51, J

o - [14x120x 1049 R
452x 70°

= 25,3 gpm

Ghi chi : Chiéu dai tuong dudng clia cdc nhanh khéng chdy 14 70’

D4y la lugng chay tir 7 d&€n 14 1am 4p suit gidm 14 psi.

Bay giG, vdi 25,3 gpm chiy trong nhédnh, thi lugng chdy trong cross — main
gilta nodes 8 va 7 1a gi?

b6 1a lugng chdy gilta nodes 7 va 6 cdng véi lugng chdy trong nhdnh gia 7
va 14. Piing khdéng?

Viy né cho ta lugng chay trong cross — main :

123,5 + 25,3 = 148,8 gpm
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‘Tinh Py trong cross-main gitta node 8 va 7 (7,9 psi). Cho ta‘dp sudt :
- 30,9 +.7.9° 388 psi- ta1 node 8

Tiép theo, tinh lu’dng chdy trong cross-main gitta 14 va 15, Vi Iu’dng chay qua =
node 14 la 80,4 gpm (25,3 t6i du’o’ng nhanh) nén lu’dng chay trong cross-main
gilta nodes 15 va 14 s€ la: : : o

80,7 — 253 = 554 gpm
Vi lugng chay nay, tinh Pf trong dng d€ c6 4p suit tdng cdng tai node 15:
16,8 + 1,28 = 18,08 psi -
Lai nita, sai biét 4p sudt bao nhiéu qua nhdnh? S& 13 38,8 psi tai node 8 triy
cho 18,08 psi tai node 15 (20,72).
Luong chdy trong nhdnh giy mét 4p suit nay sé la:

oS0
_ (2072 x 120'® |,oqql"8?)'
4,52 x 70° VR
= 31,19 gpm

Nghia 1a mot lugng chiy trong 6ng 9 t6i 8 :
148,8 + 31,19 = 180,0 gpm
Vdi 4p sudt tdng hop & node 9 1a: |
38,8 + 11,3 = 50,1 psi
Lugng chdy trong 6ng 16 dén 15s61a:
554 - 31,19 = 2421 gpm
Lam thanh 4p suit tai node 16 1a :
18,8 + 0,28 1836p51 _ _
Lay lu’o'ng chay nay Ini tdi node G doc theo nhanh cho mdt ap suat tai node 9 '

18,36 + 12,97 = 31,33 psi

Chota :
Lugng chdy trdi tai node 9 = 24,21 gpm & 31,33 psi (K =4,3255)
Lugng chdy phai tai node 9 =180,0 gpm & 50,1 psi (K =25,4504)

8. Bay gid dung téng K d€ c6 P that :

[EQ)Z 20421 Y
Pthat = - =
K 29,7559

= 471ps1. .

Va gidi ddp cho bai todn 13 : g
. Tai yéu ciu téng cong tai node 9 (A) 14 204 gpm & 47 psi.
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Tong két phuong phép grid calculation

. Phédc hoa mdt so d6 node va s nodes.

. Uéc dodn chiéu nudc chiy.

1
2
3. Poédn 1 d4u phun xa nhit va tdch cdc nhdnh ra tai di€m nay.
4. Chia Ivu lugng t&i thi€u cda diu phun lam hai.
5. Tinh céc dudng chdy, cd phai va trdi, lui vé cdc dau cudi cia dudng nhanh
khéng chdy.
Tinh lugng chdy trong nhinh khdng chay, dua trén sai biét 4p suat tai cdc diu.
7. Budc xudng thang clia grid, tinh lugng chdy va 4p sudt tai mdi khiic
cross-main va 6ng nhanh dén khi t6i m6t tee chung.
8. Ding tdng s6 K d€ tim 4p sudt thét tai node nay & lugng chdy tdng cong
ca hai phia.
9. Tit node nay tinh 1di v&é B.O.R ding Iwu lugng téng cdng va Pus: tai tee
chung.

Ghichii: N&u d4 dodn sai ddu phun xa nhit, ta c¢6 tim thdy cdc mit mdt da tich
§ 1 phia cda loop s& gdy thanh dp sudt.Am tai tee chung. Mot k&t qua nhd nita 1a
lugng chdy trong nhdnh khong chdy cé thé rdt 16n ma mét s& nude phdi di lui t6i tee
chung tir lic bit ddu cta loop. Trong c4 hai trudng hop, ta déu di 14m, va phai
ngimg lai va 1am lai § mot ddu phun khdc. B4t 8n dinh, nhung lai 12 phén thdch
thifc trong tinh todn thiy luc.

Bay gi lam viéc vdi vi du diu tién vdi hé thdng hinh 7.5, m6t hé théng dau
phun grid.
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Vidu: Cho Gid si tdt ca cac diu phun trong hai nhanh xa nhat déu
_ , ¢6 chdy. o -
Tim .: .~ DemandtaiA.

(TYPICAL)

~ At -0
(wmcm)

Figure 7:5
Girid System

Ghichi: K = 5,65 ; tdt cd dudng nhdnh 1 14”, Sch.40
C = 120 ; tdt cd cross-main 27, Sch.40
Minimum end head discharge = 16 gpm

Gidi : Dung 9 budc di hoc qua. Ty lam tinh titng budc va ki€m tra lai véi
phép tinh sau. : :
PE dé dang cong viée, cho gidn dd node nhu hinh 7.5a.
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®
[A)

Figure 7.5a
Schematic of Figure 7.3

Né&u bi ket tinh todn dudng nhanh, xem sheet tinh todn nhu hinh 7.6.

Con hinh 7.7 gdm t4t ¢4 cdc tinh todn con lai.
Né&u cé van dé, xem lai mdi budc va néu cin, so sanh vdi hinh 7.6 va 7.7,

Baitaponl
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£ Chohimn]n 7.{ OATE
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TiINH TOAN

Ap suat tai 15 = 10,83 psi

Ap suft tai 6 = 11,46 psi

Sai biét qua nhéanh = 0,63 psi
1.BS d4.87

Ding cdng thifc : Qiroeg ahanh = (Pf X x st

452x L

Luwu lugng qua nhéanh it 4p sufit cao nhit t6i 4p suft thdp nht (6 d&n 15)
0,63x120"% x1,38% psos

= owe7 = S5 gpm
o Luuilugng ti 7 d&n 6 = 81,8 + 9,85 = 91,75 gpm
Ap sust tai 7 =1146 + 0,8 = 12,26 psi
Luu ligng trong 16 dén 15 =8164-995 = 71,69 gpm
Ap suft tai 16 = 10,83 + 0,51 = 11,34 psi
Sai bigt qua nhanh = 0,92 PSt

0,92x120"% x1,38*%

Lw lugng qua nhanh 1l 7 d&n 16 = ( 452267 )034054 = 12,22 gpm
e bLwy lugng trong 8 dén 7 =0175+1222 = 103,97 gpm
Ap suft tai 8 = 12,26 + 1,01 = 13,27 psi
Luu lugng trong 17 dén 16 =7169-1222 = 5947 gpm
- Ap sut tai 17 - 11344036 = 117 psi
Sai hiét qua nhanh = 1,57 psi
Luu lugng qua nhanh ti 8 dgn 17 - (2 7‘“32_;8:;‘;’3 8 yiswst _ 163 gpm
= Luu lugng trong A tdi 8 = 103,97 + 16,3 = 120,27 gpm (Qr)
Ap sufit tal Ag = 1327+066 = 1393 psi (Pr)
Lwu lgng trong A thi 17 = 59,47 - 16,3 = 43,17 gpm (Qy)
Ap suft tai A =11,70 + 1,25 = 12,95 psi PV
Ke = 317 = 11,9936
12,95
Kr _ 12027 = 32,2242
13,93
Pog = (g—g)z = (::z’;’gs )2 = 13,66 psi
Dép s§: 163 gpm @ 13,66 psi
Hinh 7.7
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SELF TEST #1

A small gridded sprinkler system is shown in I" |gur<.s 7.8 and 7.8a. AH Lhc spnnklers on llu, wo most i
-remole brandﬂmes are flowing, -

1z* « =gt

| ¥2" v 500" . . \
i ' \1’: - S . TR - SR - A - DU - SR - R - 2. -}

RN 1 )2% 4"
T{TYPICAL)

/ '

toG'- 03" Iy ' Figure 7.8
// Grd System

* Caleulate the deinand at A il the followm;, is g,wcn " brdncfﬂmes are ?ch 40 ] 1/2" sm’j p1pu

A!I sprmkluq IS 03" apart on lines (unk.s; shown olherwmo)

Alllines 11" 06™ apart - . ... . Allcross-mains are Sch a0, 2 1/2' qlcd p:pc

Minimum end head dischurge = 17.(} gpm.

®OOODDOOO G

I . 1 T i

Figure 7.82
Schematic of Figure 7.8
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HYDRAULIC CALCULATIONS
Cho hink 7.8
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HYDRAULIC CALCULATIONS
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TiNH TOAN

Ap suft tai 9

Ap sudt tai 19

Sai biét qua nhanh

Luu lugng qua nhénh tir 9 d&n 19 = 28,83 gpm
Luu lgng tir 20 d&n 19 = 166,25 — 28,3

Ap suét tai 20 = 18,56 + 0,81
lwilwgng 110 d8n 9 = 212,71 + 28,83
Ap suft tai 10 =229+232

e Sai bidt qua nhanh 10/20
Luu fgng trong nhénh tir 10 dé&n 20
Luu lugng tir 21 d&€n 20 = 137,42 - 33,88

Ap suft tai 21 = 19,37 + 0,48
Luu lugng tir 11 t6i 10 = 241,54 + 33,88
Ap-sufit tai 11 = 2522 + 296

e Sai biét qua nhdnh 11/21

Luu lugng trong nhdnh tir 11 dén 21

Luu fugng tir 12 d&n 21 = 103,54 — 41,02
Ap sufit tai 12 (tréi) - 19,85 + 2,13
Luu fugng tir 12 d&n 11 = 275,42 + 41,02
Luu lugng tr 12 (phdi) = 28,18 + 2,0

. 6252
Ktrdi = —= = 13,3354
£21,98
. 316,44
K phdi = 2 = 57,6012
P 430,18
Luu fwgng t8ng cong (tréi va phdi )
Téng K
378,96 o
P ={.
that ( 70,9366 )

It

!

)

i

It

i

1l

H

1

22,9psi
18,56psi
0,63psi

137,42gpm
19,37psi
241,54gpm
25,22psi
5,85psi
33,88gpm
103,54gpm
19,85psi
275,42 gpm
28,18 psi
8,33psi
41,05gpm
62,52gpm
21,98gpm
316,44 gpm
30,18psi

- 378,96gpm
70,9366

28,54psi

Dép sd . 379 gpm @ 28,5 psi

Hinh 7.9 (17

Tl"fbh toan cho hinh 7.8
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