CHUONG 4

THUY LUC CUA NUGC TRONG MANG ONG

TONG QUAT

MUC TIEU:

4.1.

4.3.

Tinh cdc dudng nhanh.

Suf chdy qua cdc dudng nhanh khac nhan

'Céc dudng nhiéu nhinh

Tinh toén
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PHAN 1: TINH TOAN PUONG NHANH
(Branch Line Calculations)

Bay gi®s ta bt ddu cAp ddu tién trong phép tinh todn — d6 13 mot dudng nhénh
don gidn.

Hinh 4-1 13 m6t dudng nhanh don gidn cung c4p cho 3 ddu phun. D€ tinh lugng
chdy t8ng cong va 4p sudt ddi hdi d€ duy tri lugng chdy do6 tai tee t6i nhdnh, ta phdi
trudc nhdt ddnh s§ cho tdt ¢ cdc “nodes”. M3i node 13 mot diém chiy x4 ra
(discharge point), hay mdt diém tai d6 cd 6ng thay d6i. Xem hinh 4-2.

T A ' )
TEE |14 ol " T | (@)
—T i-00" j0'- 00" : 10'-00"

Hinh 4-1
Budng nhdnh don gidn / 3 ddu phun

Ta thudng bt ddu tif sprinkler xa nhat va di lui v& ngudn cung cap.

O ®@ @ ®

il,&q"xz"’ “ o o : “" - - W o
CTEE 1 o o 5
, . 4l_ool lo'_ooll . IoI_OOJI

Pdnh 56 “node”

Bay gid ta phdi 14y Hydraulic Calculation Sheet va ghi xudng gidy phép tinh
todn va di kién diing d€ ra k&t qua. Phuong phép tiéu chufn luu trit k&t qua nay gitip
cho moi ngudi lam quen véi phuong phdp d€ doc va hiéu lam sao di t&i gidi ddp. Ta
phéi hoan toan trd nén quen thudc v6i dang nay vi nd duge diing tdi mdi khi hoan tat
cdc tinh todn thily hic cho mdt hé thdng phun. Hinh 4-3 cho thdy mot vi du di 1am.
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HYDRAULIC CALCULATIONS ~ FOR STUDENT CALCULATIONS

FHLES oot e oo+ e DATE: oo
SHEET I OF ' CALC. BY: .l
NODE FLOW PIPE NOM/{ FITTINGS & [PIPE EQUIV, FRICTION | REQUIRED | NORMAL NOTES
NUMBER | GPM - LMIN|DIAMETE | DEVICES | LENGTH |Loss-psiier Fi;.s.l. pressure |C2 120, K= 5
a ' . - e 10,0 m < A _ - V-J‘
‘ fs\)vg !J N 0)0?7_”0’77 - qi_577 10
ks, = 10,0 = = IS 08
15,39 v m 10,0 " 727 = 922 5,777
9. L | re = 101299 2442 = {7t
“'3@,47 = 12,0 ' Py o, . Igjsq
. qlglbx_,b _L” = L @ n 10,64 i~ q-a:(;;?—”oféq
1D e [TEE = g0 1,84 F 1ot J 2 =T
|7 bl | T [TREEG SO P g by
. Fc Pt Py
A o 4, 61 - - —
q Lgtn Nl P
- i ) Py
e Tt Pa Pn
q Lgm lal ~
Frc Pt Py
a Tex, Pa Pn
Lgth F1 ) ‘ﬂ.
Fre Pt P
L ° Tt Pa Pn
q Lgth ol (o]
Fe b P
e Tt [ad Pn -
q Lgh A /1
] Fit Pt Pe
° Tot Pe &n
Q Lgth [ P
F o Py -
° Tot Py P
1 gty ) ] L
e | et ‘v
a Tet Pa Pra
a Lgth I Py
x Pt Pv
a Tet P Pn
B e —{tgm I |- e £ i Al
Fit Pt Pv
e Yot Pu Pr
q ) Lgth = =
Fie K Pt By
a Tet Pa Pn
q Lgth & Py
Fit Pt Py
a Foc Pe Pn

Hinh 4.3

Calewlatio sheot
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MAu nay dugc chia thanh cdc 6 gach ngang, mdi & chifa dung tat cd thong tin
v& mét node. PE€ diing mAu nay, trudc hét phdi ghi nhan cdc chif viét tdt sau day:

q = discharge of the nozzle, nudc chdy ra khdi voi.
Q  =Lugng chdy trong 6ng cip t6i “node”,

Lgth = Length of pipe (ft), chiéu dai dng.
Tot = Chiéu dai tdng cong (ft) (k& cd phu ting}.

Pt = Ap suit tdng cong tai node hay nozzle.
Pf =D06 mitma sit trong dng cap téi node nay.
Pe =D6 mit (hay d6 lgi) v& db cao trong 6ng cung cip tdi node nay.

Ghi chd: Trong miu hydraulic calculation dinh kém hdi khdc vdi cdc vi du.
Nhidu céng ty khdc c6 thé c6 cdc dang mau hdi khic nhau. Nhung céch b8 tri chinh
“thi [udn ludn gidng nhau. :

Cot dau dé “Normal Pressure” chira cdn bay gid. N6 chi dung khi tinh todn t61
4p sudp dong (dp suét van tdc = Velocity Pressure) s& néi § phén sau.

Cho vi du nay, ta gidi thi€t nhu sau:

- Pudng 6ng C = 120.

- Pauphun K =35,7.

- Min. spr. pressure = 7,0psi.

Nén ghi s0 lidu nay trén miu tinh, cé thé dit trong pha“in- cot “notes”.

Phép tinh todn cla nhdnh ghi nhu hinh 4-3 dugc ti€n hanh theo cic budc sau.
Py 1a céc notes chinh minh tinh todn, méi ting budc mot theo thdi gian. Qui trinh
nhu sau: '

1. Ghi node cudi “end node” 12 s6 (1) tai ddu c¢6t 13 “Node”.

2..Ghi 4p sufit. tai sprinkler node. ti€p 1a Pt tai didu cHt ghi 14 “Pressurs
required”, vi 4p sudt t6i thiéu cho phép 1a 7,0psi, day 1 s6 ta ding.

3. Ghi c6 8ng (8i thi€u dén t6i node dudi dﬁu cht “Pipe size” — 17,

4. Ghi chiéu dai ciia 8ng din téi node ti€p theo “Lgth” dudi dau cdt “Pipe
-~ —————Equiv Length” =10,0ft (chd ¥: ludn udn vi€t theo s& thap phén; vi-du-8°3”
s& dugc viét 1a 8,25).

5. Bay gid hiy tinh luu lugng tai 1 do dp suét 7,0psi. Ghi lai phép tinh trong
phin “notes”.

q=Kp

=5,7/7.0 = 15,08gpm
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O day, 18y 2 s8 16, Vi€t 15,08 dudi cot “Flow in GPM™. Py biéu thir lugng
chdy ra, x4 ra tai node 1 lugng chdy tdng cong tai Node 1 Q, 14 15,08, vi tit cd nudc
chdy qua diém nay, nhu thé€ viét G Q.

6. Biy gid tinh d6 m4t ma sat mdi foot dng vdi 15,08gpm dang chdy. Diung
cdng thitc Hanzen-Williams:

Ca52xQM80 452x15,08583

Pf = B
cl85 . g487 120185 1,049487
o 4213709 099 i/ 4
7.022,39x1,2623

Ghi chi: 1,049 12 ID ctia 6ng thép,sch 40 ¢& 17, tit hinh 3-1 trong chuong 3.
Vi€t tri s6 mat 4p sudt nay 1én cdt “Friction loss ™.
7. Nhén tri s6 d6 mat 4p don vi cho chiéu dai tuong duong 10ft:
= P x chiéu dai. '
= 0,077 x 10°.
= (,77psti.
Ghi s6 nay P; dudi cot “Pressure required”
8. Pe chi elevation loss, mit dp (loss) hay 1di 4p (gain) do d6 cao trong 6ng. Vi
& day khong c6 thay d6i d6 cao, nén khdng tinh phin nay.
Khi nao c6 d6 cao thay d6i, ddi do cao ra dp suét 1a: Ah x 0,433 = psi (loss

hay gain).

9. Cong lai P, Py va P, (n&u c6) va ghi két qud ndy & phin 6 phia dudi, Pt. d6
14 node 2.
= Pt +Pf + PB
=7,0+0,77+0=7,7Tpsi

10. Vi€t s6 2 vao 6 dudi, cot “node”. Ta di c¢d 4p sudt t8ng cdng (P) da ghi
trong phén 6 nay.

" 11. Biy gid qua t6i Node 2, trude nhat cling phai tinh Iugng x4 (discharge) tai
node nay:

q=Kp
=5,7171,77 .

=15,89gpm
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Ghi tinh todn ndy vao c6t “notes” va ghi 15,89 vao ¢6t “flow”.

12. Viét xudng cd 6ng din 16i node nay (17) va chidu daj (10,0°). G day khéng
c6 phu tung (fittings) boi vi ta khdng k€ t&i phu ting cung c4p cho voi dany
chdy, nén ghi “tot” line 1a 10,0 ft.

13. B4y gid cong discharge tai node 2 vio luu lugng trong dng v6i luu lugng S
node I:

15,89 + 15,08 = 30,97

‘'Va ghi s8 nay vao Q & node 2.

14. Ti€p theo tinh mAit ma sit /ft 8ng, din t6i node 2, cling diing cong thifc
Hanzen-Williams:

amat®
o185, 487

Pf =

_ 4,52x3097"%
12018 «1,049%87

_4,52x573,114
T 7.022,40%1,2623

= 0,292 psi/ fi

Ghi chi: Ta phai ding lwu hugng thyc sy trong dng din dér Node 2.

15. Dua s8 nay vao cdt “Friction Loss”, va tinh Pf & chiéu dai 10,0ft 6ng.
=10x0,292 = 2,92ps1

Ghi s6 nay vao cot Pressure required, Py.

16. G day ciing khong c6 thay ddi d6 cao, nén 4p sudlt tdng cong 12 cla Prva P,
- dugc ghi vio node 3 (7,77 + 2,92 = 10,69). Ghi phép tinh vado ¢t “notes”.

17. Ghi s8 3 vao node, va rdi tinh todn discharge tai diém nay:
q =Kp

- =5,7410,69

= 18,64gpm

Ghi vao node 3, cft flow véi q = 18,64gpm. Rdi cong véi ludng chdy & node
trén, ta ¢ Q = 49,61gpm, dd 13 lvu lugng tong Cong trong éng dén t6i node 3, va
duge viét xudng tai Q clia node 3.
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18. Bay gid tinh chiéu dai tuong duong clia Ong gitta node 3 va 4.

Chiéu dai 6ng 4,0 ft, nhung phdi tinh tdi tee. Tee cd IIZ c6 chiéu dai twong

dudng 12 6 ft. viy chidu dai tvong duong tong cdng 1a = 4,0 + 6,0 = 10,0 ft.

19. D6 mat ma sdt / ft, véi lugng chdy 49,61gpm, dng sch 40 ¢§ IZ c6 ID =
1,38” cho :

 452x49,61"%°

Pf==
120585 « 138187

=0,184

Pem nhin vdi chidu dai tuong duong 10 ft, 40 mat ma sdt 1a 1,84psi.

20. Cong thém d6 méat 4p ma sét Véof ta c6 dp sult téng cdng Pt cho 6 ngang
duéi 1a: 10,69 + 1,84 = 12,53psi. '

Ghi miii tén { tai 6 “q” & node 4, cho biét 12 khéng cé discharge (q) tai node 4.

N6 cho ta biét riing tai yéu cdu (demand) cho nhénh d6 1 49,61gpm & dp sudt
14 12,53psi tai node 4.

TOM LUGC VE CAC PUONG NHANH
_ Céc diém sau ddy tém ludc cdc phudng phap diing trong tinh todn céc dudng
nhdnh: o _ _
+ Bit ddu & sprinkler cudi ding 4p sudt i thiéu hay lvu lwgng cho phép.
» Lam viéc di lui vé& ngudn, tinh &p suit tai mdi node va lwu lugng xay ra.
* Cong discharge vio lugng chdy dé€ cé lugng chdy trong 6ng din tdi node
dang discharge. '

* Cong céc phu ting, khéng phéi tryc ti€p, cung cip cho nozzles dang chdy,
vio chiéu dai éng.
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BAITAP 1:

Né&u ddu phun tai node 1 trong vi du truéc khdng con 14 7.0psi minimum,
nhung density 1a 0,15 gpm/ft?, thi trudc hét ta phdi tinh min. discharge. Mudn c6
discharge niy, dem nhin min. density v6i dién tich cho mdi sprinkler (khodng céch
gifta cdc sprinkler x khodng cdch dudng nhédnh)

- Dién tich cho mdi sprinkler 1a: 12,25 x 10,0" Area =122,5 ft?,

Vay min discharge 13: 125,5 {2 x 0,15gpm/ft® = 18,375gpm.

Vi 4p sudt khdi ddu la (starting pressure):

2
p=[ﬂ} Td q=Kup

o . . . .

Saa )

Diing Calculation sheet, tinh theo phudng cdch & vi du diu tién, téc tim
demand cho branch tai node 4 (Tee).

Theo titng bitdc thit ty trén, ta c6 gidn dd sau:

--’l u@ 1
e LN « B GRS o RN A o

THE 2 - .
l 4 0" 1o o” 100"

HYDRAULIC CALCATIONS

Job No.

roR SELF.TesT 41 i;"t Lot
FIGURE .2 ‘ Date
Bozzle | Flows in | Plpe thtlbg Plpe Friction | Pressu . Y
e o 1
) Bo, Gk or Slzm & Equivalent Lows Required Pre:::r! mokex
[T S, Lfwec . Jwvices [ length . [ pel/ft . | peloor. | _ R
| - or _ B YN Gro
_ kFa/n - Awrsm
T\7.2¢ . Lgtk.190.0Q ’ Pr. 1038 | pe
- : . LT
1 o \2-3g l rit. O PE. L1y Pv. I
- Tot. 19.0 _ _[Pe. — = By eio2n
[Pk . Loth.\0.C Pr.\\.50 | pe.
2 I 2] ! Tie, — 0.421 | Ef- N1 [pe. FEes
. . Tot. \0.0 Pe, — Pn. *iM.53
i e e - AR S L o b Lgth A0 LRSS R hies T —
3 %00 I+ [ Tee rit._ -9 | g2u% [PE. Ze% | Pu. VETeni
. Tot. 10. O Pe. —. [ pn. "2HA
4 3} Lti;th. Pt.AT1-35 | pr.
3 rit. PL. Pe.
w0310 Tat. Pe. en.
q L?th. Pt. Pt. el
2 rit. PE£. Pv. 5033*#\1&
Tot. Pr. Pn. 14 Py
q Lgth. Ft. Pe.
0 rit. PE. Pr.
Tot. Pe. M.

Figured4
Calculation Sheet for Self Test #1
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BAITAP 2:
Mot dudng nhdnh nhu hinh 4-5. Tinh 1 vé Tee. 3 day c6 sai biét cao d6 &
d4u phun 1 va 2.

l”)( gl_ou
] n f
Aw A & b F kg
T 3l o 1.Lo” ol o i2-o" 1220%

Hinh 4.8

Phuong phép tinh gidng nhu phdn miu. So sénh k&t qud véi hinh 4-6.
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KYDRAULIC CALORATIONS

Calculation Sheet for Self Test #2
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Job o,
Sheet_ | of 1
roe (SELF TEST #72) By
Date
Bozxie [ Plows lo | Pipe Fitting | Pipe Prictiom | Pretsares Borsal Hotes
. G of Bixze [ Emivalent | Lowas Required Preaxsure
L/sec Pevices | Length pei/ft paf or
or ¥Pa
. LPa/m Carvo0
(xo.ns) WS,
9y .45 . Lgth. 20.0 Pt. V-0 {Pt. 4 $48) Y0
i g 1 13 Fit. VY3 [ o.iay PL. 11X | Pv. Y AG
14.95 Tot. 11-%3 Pe. 3-41]Pn. T3 433+ 14
o [ et TR Ry
2 03502 |3 fot, 110 O3 Pe. = |epn,
9 91.% N Iqth. 11-00 Pt. W.3F | Pr. T'.a-hi&ﬂ!
3 rit., - . PE. \-Th{ Pv. AT
2 o Zveg { T 0-15% T Lde P 20N
ga9.11 Le Lgth. 11-60 Pr. AM.29 ] Pt }!Mﬂ;:ﬂ
q, 0 -‘.i Plt. - O_a‘o PL. 1"' Pr. Al Su ]
T4.%) fot. 17.00 Pe, — | Pun.
q9235.09 .. Lqth. 3-00 PE.1&.2 | oPe. [ eI X
5 5 17 Tk Fit. 5701 @.41y PE, 4-\% | Pv. i
oy 40 Tot. 118 Pe. = |Pn.
1 3} Lgth, Pt, 21.40 | Pt.
P rie. . Pv.
1C4. %0 Tot., Pe. Fa.
q Lgth. P, Pr.
0 rit. Pf. Py,
Tot. Pe. Pn.
q Loth. Pt. FL.
g Pit. PL, Py,
Tot. Pe, Pn.
q Lgth. Ft. Pt.
0 rit. PE. Pv.
Tot. Pe. Pn.
q Lgth. Pe. PE.
Py rie, PL. Pv.
Tot. Pe, Po.
q Lgth. Pr. Pe.
) Fit. pe. P,
Tot. Pe. Po.
q Lath. Pr. Pt.
- Fit. PE. Bv.
Q Tok. Pe. Pn.
q Lgth. Pt. Pt.
rit. PE. Py,
¢ Tot. Pe. Pn
q Lgth, Pt. Pt.
———f 1. Fit PL —-Pv. —
Tot. Pe. Pn.
q Lgth, Pt. Pt.
Fit. Pf. Pv.
Q Tot. Pe. Pn.
‘Figure 4.6



PHAN 2
SU CHAY QUA CAC NHANH

TRUQONG HQP 1

Hinh 4-7 13 tiéu biéu clia dudng nhdnh dugc cung cdp tai giita. Puing ra, hai
nhdnh dude cung cdp tit mot Tee. Gap trudng hgp ndy, phuong phdp tinh s€ nhu san
diy.

Hinh 4.7
Hai nhanh _ Mot Tee

] i

i 6" EUSR DA n'.e¢”

©
=®
)
®
ol ©

Hinh 4.8

Hai nhanh vd& Nodec

Céch tinh:

1. Ghi s6 nodes.

2. Bit du tir node 1, gid s& 4p sudt t5i thiéu tai ddu phun 1a 7,0 psi, K = 5,6

. (€=120). } I o
"7 3. Tinh 10i v& node 3, ké ludn chiéu dai tuong duong cla Tee. V& mot dudng

ngang qua calculation sheet.

4. Bt ddu lai & node 5, gid s cing 4p suat i thiu va hé s§ K.
5. Tinh téi node 3, k€ 1u6n chiéu dai wong duong cla Tee.
Néu ta di tinh diing cing quy tic trude ddy, thl bay gi phdi ¢6 calculation

sheet va k&t qua tudng ty nhy hinh 4-9.
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Ta thdy lugng chdy tir Tee v& phia phdi 12 30,52gpm, vdi dp sudt tai Tee 12
11,70psi va lugng chay v€ phia trdi 12 30,52gpm vdi 4p suft tai Tee la 10,13psi.

Ta ¢6 t6i 2 dp suft tai cing mot Tee! DI nhién, di€u nay khéng thé ding dudc.-
Ta khong thé ¢ hai dp sudt 3 tai mot chd.

Phén giai thich 13 nhu thé nay.

Ta d3 bit ddu v6i gia thi€t riing 7,0psi la 4p sudt t5i thidu tai sprinkler cudi,
nhung ta dau cdn bit budc phai la 7,0psi, mi€n sao khéng c6 sprinkler ndo nhd hon
7,0psi la dudgc.

Khi kiém lai phép tinh, ding cho ca hai phia thi ta phdi cé 11,70psi tai Tee dé
¢6 dp sudt 7,0psi tai sprinkler & node 1. N€u nhd hon s6 dd, thi s& khéng cho ta dp
sudt t8i thi€u cin c6 tai node 1.

" Viviy, ta phdi ¢6 11,70psi tai Tee. .
Pidu gi xay ra & phia bén trdi (t6i nodes 4 va 5) n€u 4p suat 11,70psi tai Tee?

Lugng chdy sé& ting (phia trdi), di nhién lugng chdy dugc ting d6 duge tinh
theo cong thirc: '
P
=07

V@i Q, = ludgng chdy dugc ting § dp sudt cao P,.
Qi = lugng chéy thap hon da dudc tinh § dp sudt thip hon Py

Trong trudng hdp nay:

11,70
=30,52 [-——
oE 10,13

=32,80gpm

Lugng chay vé phia trai 1a 32,8gpm khi 4p sudt trong Tee 1a 11,70psi.

V& mot dudng ngang khdc va dua vio cdc lugng chdy va 4p sudt mdi (cao hon)
tai node 3. Tai node 3 mdi, ta ¢6 4p sudt mdi cao hon va Jugng chdy tdng cong trong
&ng chay t6i node 3.

Cach 13m nay goi 14 cdn bling (balancing) va dugc ding khi nao c6 hai 4p suét
dudc tinh: khdc nhau tai mét phu rang. N&u ta bit ddu véi minimum tai node cudi,
thi ta phéi 14y tri & dp sudt cac hon dé duy trl 4p sudt &i thicu tai ddu cudi.



HYDRAULIC CALCULATIONS

. Job Ro.
Shest { of |\
ron FIGURES 47/4.6 By
Date
Rozrzls [ Flows In | Plpe Fitting | Pipe Prictloc | Pressures Borsal Notes
Ho. GCPY or Size & Zquivalent | Losa Requlced Preassure
L/zsec Devices | Langth pel/lt pei or
or kPa
kPa/m =120
e
q Lgth, +S Pt. .0 | Pt. -4.4 o
{ o 1. %2 \' ritc, - 0.01% PL. O-3w]| Pv. ".\wf,l
WL Tot. .8 Pe, =~ [pn,
q ‘5 -'lO - Lgth. "S | 199 1"5 PE. \‘ Skﬁ“
g g - ! T=E Fit. %0 Q. Tty PE. 1.t% | Pv. " 5.0
052 Tot. 9. Pe. - Pn.
9 % Lgth. Pt. \iJO] Pe. Fuows TrawT,
3 P rit. PL. Pv.
: 30.52 Tot. Pe. Pn,
q LQEE. 1:-§ Ft. =.o f EE.
5 3 1he12 "' ik, - 0.01% Pf. O-1h] Pv. Sac watx |
14.82 Tot. 15 Pe. = | Pn.
9 1610 Lgth,  3-O Bt. -tb) Pt Ste vt 7
y 3 7 i TER _r_’it. 50 0.28% PL. % Pv.
30-52 Tot.  T:0 Pe. - | Pn.
Ty Lath. Pt. 1013 pr. T
3 I Tit. Pt. Pv. ,.0,?.
2052 Tot. 2o 0. 3oy E::
Tetow 87 | J Loth. Pt. \ieTo | Pr. )
3 5 3130 rit. PL. v, Bl
b3-32 Tot. Pe. Pn.
q Lgth. Pt. Pe,
- Tit. Pt Pv.
q Tot. Fe. Pa.
q Lgth. Pr. Pt.
Pit. PL. Pv,
a Tot. Pe. Pn.
q Lgth, PL. Pe.
Fit. PL. Pv.
Q Tot. Pe. Pn.
g Lgth. Pt. Pt.
Fit. PL. Pv,
¢ Tot. Pe, .
g ] Lath. Pt. Pt.
rie, PL. v,
9 Tot. Pe. Pn.
q Lgth. Pr. Pt.
rit. Pf. Pv.
¢ Tot. Fa. Pn.
15 Lgth. Pt. Pr.
—— it Pf.— --Pv< ———— —
Tot. Pe. Fn.
q Lgth. Pt. Pe.
) rit. Pf. Pv.
Tot. Pu. Pn.
Figured9 -

Calculation Sheet
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Phin tham khdo: NFPA-13, Ed. 1999

REF. 3-1: - Xem phin 1-4.2, trang 13-8.
« Pinh nghia tdng quat. (general definitions).

REF. 3-2: - Xem phén 2.1, trang 13-14.

¢ Phén loai st dung (Classification of occupancies).

REF. 3-3: - Xem phin 7-2-3, trang 13-81.

* Y&u cdu tdi clia nudc (Water Demand requirements). Phuong phdp
tinh thay luc.

REF. 3-4 - Xem hinh 7-2.3.1.2, trang 13-83.

+ Dién tich va mit d6 cda dau phun. (Area / density curves). -
REF. 3-5: - Xem phén 7-2.3.2.2, trang 13-83.

» P& bio vé kho chifa nhiéu thit, kho chita vé xe nhiéu thd, va kho

chita cao t6i 12 ft. Bang 7-2.3.2.2 cho biét discharge criteria.

REF. 3-6: - Xem bang 7-2.3.1.1, trang 13-82.

» Céc yéu ciu vé tdi cho 6ng mém va thdi gian cung cAp nudc cho
hé théng tinh todn thiy lue. '

REF. 3-7: - Xem phén 7-2.3.1.1, trang 13-81.
* Yéu cidu cung cip nudce tSi thiéu cho hé théng.
REF. 3-8: - Xem phé‘in 7-2.3 va 7-2.3.3, trang 13-81 va 13-86.
- 7-2.3: Yéu cau tai cia nudc. PR
- 7-2.3.3: Phuong phdp thiét k€ phong.

REF. 3-9: - Xem phéan 7-2.3.1.3 dén 7-2.3.1.4, trang 13-83.

REF. 3-10: - Xem phin 7-2.3.2, trang 13-83. -
* Phudng phédp di€n tich / mat d§ (area / density method).

-~

REF. 3-11: - Xem phan 7-2.3.1.3 (b), trang 13-83.

* Cho buildings c6 concealed spaces dé chiy ma khéng cé phun
nudc, dién tich i thidu cla hoat déng clia ddu phun la 3.000 ft?,
vdi 3 ngoai 1¢. ' )
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REF. 3-12:

REF. 3-13:

REF. 3-14:

REF. 3-15:

REF. 3-16:

REF. 3-17:

3

REF. 3-18: -

REF. 3-19: -

Xem hinh A — 8-3.2 (a), trang 13-247.
» Trang t6m lugc miu cdc tinh todn thly hre.

Xem phén 8-1 dén 8-3, trang 13-137 dé&n 13-138.
* Ban vé.
* Ciéc dykién vé€ nuSc cung cap.

» Cdc miu tinh todn thiy lyc.

Xem hinh A — 8-3.2, trang 13-138.
¢ Trang tém (ugc (Summary sheet).

Xem phén 8-1, trang 13-137.
* Binva. Tatca sd ligu cén thi€t dugc ghi bén ban vé.

Xem phan 8-3, trang 13-138.

 Trang tém ludc cdc s8 liéu cin thiét trong tmh todn thdy lyuc, cic
dang dd biéu va tai liéu yém trg dudi min tiéu chudn ma hau hét
cdc gidi hitu trach c6 thé hiéu.

* DPdng thdi xem cic hinh A-8-3.2 (a), A—83-2.2 (b) va A-8-3.2
(¢), trang 13-247, 248, 249.

Xem phan 8-1, trang 13-139.
* Graph sheet.
* Biéu thi phin tinh todn thity Iyc dugc vé trén gidy vé dang luy

thita (Q"*°). Bng th&i xem hinh A-8-3.2 (d), trang 13-250.

+ Hinh cho biét:
- DPudng bi€u dién cung cdp nude.
- Tai yéu cdu cia hé thong.
- Tai y&u ciu cda hose (néu cf).
- Tai y&u ciu cilia in-rack sprinkler.

Xem phén 8-3.3 (15), trang 13-139.

«. Nhiéu gi6i hitu trdch cAn mét gidn dd nodes va sd d6 chidu chdy
ctia nude cho hé théng loop hodc grid dé d& ki€m sodt.

Xem phén 8-2, trang 13-138.
* S§ liéu vé cung cdp nudc.
- Kha ning clia nudc cung cap va

- Xt 1y nudc cung cp.
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’ PH:ZiN 3
MACH ONG NHIEU PUONG NHANH
(Mutliple Branch Lines) -

TRUONG HOP 2:

Ta d4 tinh todn nudc chay trong cdc dudng nhdnh don gidn khdc nhau. Biy gid
ta s& di t8i cdc mach 8ng nhiéu duding nhanh. Hinh 4-10 12 m6t hé théng nhd, dudc
lam thanh bdi nhiéu dudng nhénh tuong ty nhu trudc diy. Cdc nhdnh déu c6 kich
thudc nhit nhau. '

i v4o = ||m-
(TYPICAL)

K=5.8
& C-120

Figure 4.10
Small System with Branch Lines
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Ta d4nh s6 nodes nhu trudc day, v6i s6 1 & ddu cudi bén phdi cla nhdnh thy
nh4t, va s6 3 tai phdn néi Tee gilta hai nhdnh trdi va phai.

Node 6 12 tai Tee § ddy cia riser di tdi node 3.

Node 7 14 Tee tai riser nhdnh k€ ti€p doc theo cross-main.

Node 8 13 Tee tai riser nhdnh thi 3 doc cross-main.

Node 9 14 tai ddy cta riser (BOR).

Tinh toan:

1. Vi ta da tinh tdi node 3 va cin bing cdc lugng chdy & vi trf trude, nén ta cé
thé bit diu tr day va ding calculation sheet da tinh. Hinh 4-11 12 k€t qua
tinh todn 14n trtéc cdng vdi phan tinh todn sau.

2. Tit node 3 véi luong chdy 63,32&pm va 4p suét 11,70psi, ta tinh xudng theo
‘iser t6i Tee clia node 6. Tinh chiéu dii tudng dwong Tee va 4p sudt do do

cao.

3. Tai di€m niy, ta ti€t kiém rdt nhiéu cong viéc khi cdc nhdnh déu gibng y
nhw nhau. Ta nhd lai vé& cdc nozzles giGhg nhau thi ¢6 cing K? Néu ta tinh
K cho nhdnh thi né s& gidp ta vé sau.

Hiy coi nhénh tai node 6 nhu 13 mét nozzle ¢6 nhiéu 16 (multi-orifice nozzle).
Hé théng ¢6 3 nozzle nhiéu 18 (node 6, 7 va 8) tinh K cho nhénh tai node 6 nhu sau:

q
T e T
&
_ 63,32
V14,15
= 16,833

4. Bay gidy di chuyén xudng theo cross-main tdi node 7, tinh do mat 4p (cOng
thitc Hanzen — Williams) va tai node 7, ta ¢6 4p sudt la 15,51psi.

5. Lugng chay tif nhénh & node 7 duge tinh theo tri s6 K ciia dudng nhénh:

La=Kdp
= 16,833./15,51
= 66,29 gpm
Lugng chay téng cong trong cross-main tai node 7 s€ 1a 129,61gpm.

6. Biy git di chuyén theo cross-main tdi node 8, tinh dd mA4t ma sdt va tai
node 8, ta ¢é 4p sudt [a 17,03 psi.
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7. Lugng chay tai node 8 tif dudng nhdnh, dugc tinh theo:
q =Kp
= 16,833,/17,03
= 69,4654 gpm
, = 69,47 gpm
Va lugng chdy tong cong Q 12 199,08 hay 199,1gpm

8. Vi khong con discharge nao nita, nén diing lugng chay téng cong 199,1gpm
va tinh d6 m4t ma st va cao d9 di t6i B.O.R. (node 9).

Tai t8ng cong 12 199,1gpm & 4p sudt 39,1psi.

Viéc diing hé s§ K s& gitp ta rit nhiéu trohg tinh todn. Ta cin xem cdch b§ trf
cdc dudng nhdnh va cac phédn cda hé thong dudng éng ¢o glong y nhau hay khong,
nht thé ta c6 thé tinh duge K va diing rat nhiéu tién 1gi. - :

T& tinh todn chinh xé4c cho hé théng nay duge thdy trén hinh 4-11. Xem lai v6i
t3 d4 tinh cho hé thdng trong hinh 4-8. N&u ¢6 gi sai 1éch, 13p lai cdc buGe néu trén
va phét hién sai chd nao. Ciing cén ghi ddnh s6 trang tinh todn d€ d& tim.
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HYDRAULIC CALCULATIONS

Job Ho.
Sheet_l_of___\__
FOR FIGURE .10 By
Date
—
. Nozzle | Flows iB pPipe [ritting Pipe rriction | Pressures Rormal Notes
No. ceM or | Size 4 Bguivaleot | Loes Required Pressute
L/sec Devices | Length pst/ft pstl or
or kPa
xPa/m e
. K30
g w912 - Lgth. ns_ | Pt. .0 pPt. _{ysslve.
\ 5 | Pit. — 0.0115 Pf.  Oth] Pv. LY. 7
4870 frtor. W95 Pe. — Pn. ]
9 5.0 . tgth. ¥5 | Pt, .Rb Bt [LEANEE {8
2 o \ Tee_ [rit. 50 | by [P 3B Py 11800
30.52 Tot. (15 pe.  — | Pn.
q 4 Lgth. pr. W10 Pt. Frtw Aubm?
3 --o'——'—_"'"" Fit. H_Pi- Pv.
3051 Tot. . Pe. Pn.
q . TqEh. .S PE. 1.0 [ Pt. ot |
6 —6—1‘*—.'& ! “ Fit. - Oqjs Pf. O'tL Pv. Se v i
il Tot. W5 Pe. -~ |[Pn.
7 1510 “ Lgth. -5 pt. T.Xw | Pt. Cpe wobn 2
4 -—6——-—-—-— | Tee Fir. 5-0 | 0.2%T% PE.  NTH| Pv.
3051 Tot. \35& Pe. - ien.
] q {, Lgth. Pe. WO Pt. ALANE
% Fit. Pf. 1| Pv. Q;“!ﬂ-%o
0 30582 Tot. Pe. ¥ | Pn. e W-TTpi
ToraLsll g 41 .20 " Lgth. 1© Pt. V.7 | Pt. !:-‘i‘“’-ﬂ.’ﬂ!ff-
== 3 Ter | Frit, ©0 { . m%G |PL. 2-0L}Pv.
3 e Y
w11 Tot. 71O pe. ‘43| .
_ q B Lgth. 10.9 Pt. 1%.S| Pt. ¥ralit
b '——J'———d " 13 Fit.. = | g.\B\ [PE. 13e]Pv. fines
3.7 Tot., 0.0 Pe. — | Pn. =1y U538
avyL. " Lgth. 10-© Pr. \S.S%| Pt. 114V 155!
T 3 kb2 i Fit. - 0.\RL pf, V51} Bv. ,“'.1\1'
114.%l Tot. 16-0 Pe. -~ | pn.
. 1 a4 . |BL Lgth. 321- P;. 103 PL. 5:1&-\1\,]'11»;
ety Fit. W01 0. pf, 1542 Pv. .
g Q\as. 01 3 LATE Tot. WSO 30 Pe, 4¥A4%%Pn. w1
S {, Lgth- Pt. 39.0% | Pt. Te<-333
C‘ “"6'—'—'__’ Pit. pf. Py, LA
9908 Tok. Pe. Ph.
T Lgth. Pt. Pt.
Fit. Pf. Pv.
Q Tot. Pe. Pn.
q Lgth. Pt. Pt.
] FPit. pf. Pv.
e Tot . Pe. Pr.
q Lgth. PE. 1 PEC
p————— Fit. PE. Py.
Q Tot . Pe. En.
3 Lqth. P, Pt. ]
p——— Fit. PE. Pv.
2 Tot. Pe. Pr.
Figure 4.11
Calculation Sheet
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TRUONG HOP 3:

Hinh 4-12 14 hé thdng cd cdc nhdnh so le cich khodng gidng y nhau. Trong
trudng hgp nay, ta tinh nhdnh thd nhat theo cdch théng thudng doc theo cross-main
t6i Tee, va tinh K cho nhdnh d6 (khi da biét q va p). |

Biy gits bit ddu tinh, nhung khi t8i Tee k& ti€p trén ross-main, ngling lai va
gach mot dudng ngang trén tJ dang tinh d€ phan biét lugng chdy téng céng va 4p
suit tai diém do.

finh 4.12

Ti€p theo, bit dAU (r& 1ai d& tink mot nhdnh khdc ding 4p sudt 51 thifu va
lwgng chay tai cudi dudng nhanh va tinh I0i v€ t6i Tee trén cross-main.

Tinh tri s6 K khédc cho nhdnh nay.

Ta c6 thé thay dp sudt khdc voi dp sudt dd tinh frudc ddy.
Biy gid ta phai cin bing (balance) hai 4p suit ndy, theo cong thic:

Sau khi 1am xong, cdng cdc hugng chay d€ cé téng s va di chuyén xudng theo
cross-main d€ tdi nhdnh k€ tiép. |
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Vi nhdnh nay c6 ciing K nhu nhdnh diu tién nén ta c¢é thé ding K cda nhdnh

thit nhat d€ tinh lugng chdy. |
 M&i khi cén t6i lugng chdy tai mot nhanh nao, ding tri s6 K thich hgp twong

ing véi dang nhédnh dé. . '

Ghi chii: Khi ding K cho mét nhénh, thi nhdnh d6 phai gidng y nh nhanh da
dudc tinh todn.

Sau khi d4 tinh todn xong, so sinh k&t qué v4i hinh 4-13.

Ghi chi: khi ding chi cé mét nozzle, higng chdy dugce tinh theo: q = K+P

Nhung khi “P” gdm c6 nhiéu 46 mét ma sét, dén t¥ coéng thic Hazen-
Williams, diing hon ta phdi diing: -

Q =K x P 05405

vi Q thay d6i theo liiy thira 1,85 ctia p va 0,54054 =1—i8§

Viy ngay cé khi tinh tay, dé€ chinh x4c hon, thi dung po.54054 thay vi P = P’?.
Nhiéu chudng trinh méy vi tinh dung cdch trén diy, nén két qua ¢6 hoi khdc.

Tuy nhién, tiéu chudn cho phép ding cdch nao ciing dude, nén hiu hét ngudi
ta diing mdy tinh tay va ding q = KJP. ‘
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HYDRAULIC CALCULATIONS

Job Ko.
Sheset { of
ros FIGURE %.12 By
Datwe
Nozxrie { Flows in | Pipe Littl.ng Pipe Priction | Pressures Normwal Rotes
»o. G or Site I3 Equivalent | loss Required. Pressura
L/sec Devices | Langth psi/ft pel or
or kPa w12 o
kPa/n wr S
9 15.0% " Igth. 7.0 ‘ Pt., -0 §Pt. vs.‘lfyo
. l ) - 1 rit. . — Q.0 PI. 091] Py, UG .ox
n 1508 - S leet, Tvteo (. _ | Pe. =~ |rPn.. o
Tole oneos] o« lgeb. 3.0 | . cfPt.- APt o MeSaAfaey
1 { rie, -~ 0.245 | Pf. -S| Pv. h.o=
2 n Tot. 11-0 Pe. — | Pn.
? \Ww.3p . Lqth. - a0 Pt. W.y | P, g+ 530
) IS [ Tee _[rit. b0} o5 (qga [Pf. \-S1iPv. YL S
3. @ 503 Tot. -0 _ Jpe. = Tpn.
T } Lgth. Pt. 12.9F| Pt.
) rit, PE. Pv.
meuy Y 50.%% Tot. Ps. R %
9 |5.0¢ " Igth. 160 § Pt. -0 | Pt. re wode | )
5 0 i TEE rit. 50| 0.091 [ PL. VG| Pv.
15-of [Tot. 15-0 Pe. — |Pm.
g Lgth.- Pt. TE.\b | Pt. MWK,

4 t Tit. Pf, Pv. ,-s.otJT,{jt
teet |9 15.0F Tot . Pe, PL. bl 4
e, 9 19.01 Y lgth. - ) Pt. \2-47] Pt. =I\-°25'-\
m‘ .0 \3 TR rit. -9 | 0.2 PE. %% pv. SR PETRYS

tel" Lass -~ Joot, . w.® Pe. O3] pr. = WA.%S

L T “u lgth. 10-© Pt. 1%X7}! pt. K1iN.4%

':i rit. - O+\Vel Pf. -2 | Pv. FT
Q La.45 Tot. 1e:0 Pe. = {Pn. P ‘-?M
T } Lgth. Pr, 16.%%) Pr, fetumt g L
“‘ ) Fit. PE. Pv.
LaNS Tot. Pe. Pn.
9 15.0% " Loth, 1.0 Pt. 10O | Pt. 346310
i rit. - 0.c PL. o3| Pv. 2= 1
3 o 15-0% ~ T I Tot. \T-0 " | Pe. = |IPn.
<ol .05 e Loth. 30 |  {pt. 4% pr. — [4:57]243
9 = i Tre Pit. 66| o185 [Pf. =Ml pv. . le.06
EARE) Tot, %-0 - Fe. = | pn.
T ¢ Loth. Pt. 10.1% | Pt.
\0 3 Fit. Pf. Pv.
3% Tot. Ee, Fn. :
9 15.0Y o Lath. 12.0 Pt. T-0lPpt. samt s Wl
V2 17 \ Fit, ~ | ceom Pf, OAY] pv.
15. 0% Tor, W0 Pe. — | Pn.
. 9 1% .05 . Lgth. 9.0 Pt. .43 ] pt. STHREES
1 0 A Ter | Fit. 501 0.2%% Pf. 4131 pv. *1y-05
A Tot.  14.0 Pe. — | Fn.
9 Lgth. Pt. 12-0b] Bt.
10 ‘ Fit. PL. | Pv.
9303 Tot. Pe. Y Pn.
Figure 4.13

Calculation Sheet
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HYDRAULIC CALCULATIONS

Job Re.
Sheet_2_of 2
FOR FIGURE &A% By
Date
Mozzle | Flows In | Pipe Littlng Pipe rriction | Pressures] Normal Botes
No. CPH or Size £ Bquivalent | Loss Regquired Pressure ’
L/sec Devices | Length psi/tt pal or
or kPa
tPa/nm C»\20
. Ye .1
g 33,10 v . Lgth. -0 Pt. V1-OW | Pt. | T T
10O - \2 Yee | rit. 20| o.1wz2 |Pf. VR IPV. e saasiined
3.\ 0 b33 - { Tot. 50 : Pe. O%3 | Pn. 5% i
q * Lgth. Pt. 311 | Pt. Kaby33
1 5 - rit. Pf. Pv. i
bety Tot. Pe. Pn. * ey
-1 9 ek . Lgth. 0-% Pt. le-%4 ] Pt. Baumnct 81T
2 rit. — oMb rf. -1k} Py, Qpb\-!‘:j'\_-v_!\
+6145 | 9 o34 Tot. 160 Fe. — |Pn. S
9 6 AY . Lqth. 1€-0 Pt. \1.15 Pt.!ug we I* o4y
. a2 Tit, = | o.ang | Pf. 3ASIPv.umab) -Fn.o\‘f:-:s
-1y Tot. 1o-0 Pe, - Pn. x Teed
19 31232 . |2t Loth. 2%-0 Pr. a0.% | Pt (syx g jeriltels
% I3 o [emex Fit. 10| o.ne LPf. 3694( Pr.teal) vaa
X865 Gavy Tot. 43.0 Pe. w3 Pn. =123
q + Lgth. Pr. 54.91| Pt. Rv-¥3%
s rit. PE. Pv. =4Aa3
=231 Tot. Fe. Pn.
q Lgth. Pr. | pe.
0 rit. PL. Pv.
Tot. Pe. mn.
q Loth. Pt. Pt.
rit, P, Pv.
¢ Tot. Pe. Pn.
q Lath. Pt. Pt.
rFit. PE. Pv.
0 Tot. Pe. Pn.
q Lgth. Pt. Pt.
_ rit, 1ee. Pv.
o Tot. Pe. Pn.
9 ‘Lgth. PL. Pt.
R rit. PL. Pv.
Tot. Pe. .
q Lath. Pt. PL.
Pit. Pf. Pv.
Q Tot. Pu. M.
q Lgth. Pt. “Pt.
rit. PE. Pv.
d Tot. Pe. Pn.
q Lgth. Pt. Pt.
Pit. ] Pf. Pv.
q Trie Pe. m.
q* L% ] Pt. Pt.
. 5 Tih TR Py,
Tot. Pe. Pn,
_ Figure 4.13
Calculation Sheet (continued)
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BAI TAP

TRUONG H(P 4

Hinh 4-14 cho ta loai hinh dang khéc cda hé théng phun. Gid s tit ci cdc diu

phun déu hoat d6ng. Tinh tdi tdng cdng tai base of riser.

*pipe #21 - #23is 1" x 10"

k=5.6and C=100

Figure 4.14
System for Self Test #3

78



Trudc khi bit ddu, Iwét qua cdc diém.
Pay 14 bai tdp v& cdch balancing d€ cé dp suit nudc duing trong mét hinh dang
hé thong khéc thudng. '
» Bt diu tai node 1 véip = 7,0 psi t&i thiéu.
* Dinh 4p suét tai node 2, r6i bit ddu lai tai node 3, ding 4p suét (8i thi€u 7,0
psi.
» Pi xudng tdi node 2 lai va cdn biing 4p suit.

+ L4y luu Iwgng t3ng cong tif node 1 va 3 theo Sng xudng téi node 4, rdi bit
d4u lai tai node 5 ding 4p sufit t8i thiéu.

» Khi ¢6 dugc lugng chdy & phia trai clia node 6, bdt diu lai & node 11 va di
10 t6i node 6. Can béang.

« Khi tdi node 15, bdt ddu lai & node 16 nhung ditng quén trir 4p suit cao d
tai ddu phun ha thip.

+ & day khong 14y K vi cdc dudng nhénh nay déu khéc nhau.

Khi tinh todn xong, so sinh két qud tinh véi-bdng tinh todn mau hinh 4-15
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HYDRALIC CALCULATIONS

Job W,
- : o . Sheet_\ of B>
FOR FIGURE %.\#% By
Dats
Rozzle | Ylows in | Pipe thting Flpe Friction | Pressures Rorsal Rotes
Bo. CPYM or Size & Bguivalent | Loss Required Pressura
L/sec Devices | Length pei/it - [psl or
or kPa C=\00
k n
(xony) i ' X3
‘ g2 i Lgth. 10-0 Pt. " 1-0‘3 Pr. -5-!-[1-0
: P, hd R Pf. 0% Pv. [T -
Q22 l Tot. w0-0 ©-105 Pe. — |Pn. "1
T .. ]lgth. Pt.--T-0S| Pt.
B B rrwreroy RUNNE NN /T8 2 R T FE &
14.92 Tot, ' Pe. ___ lPn
9 1402 . 1gth. 3-0 Pt. -0/ Pt.
) 3 \ TEE rie.- 351} o0.105 PE, Q-vil Pv. I Y
1% Tot. W51 Pe, 1-30 Pn. 17 vane
q \g_‘k . Lgth. {o-© Pr. %-A%) Pt. i mance
2 I 1 Fir, — o-341 {pf. .41 Pv. AL}l ]
: 3o0.41 Tot,  10-0 Pe. ~— | Pn. “1c.ne T
1 } Lgth. Pt. \1-9b]| Pr. ' * - ¢
Y I3 Fit. PE. Pv. ;
.éo_'“ b ue] N Pe s\ P
q ‘*_‘2 a quth- 5’° . Pt. 3:-Q Pt. an olwat -
5 0 l Tee ric. 351 0,‘05 PE. 0-% i Pw. Syl s
vt Tor. T-51 Pe. 2.111jPn. Y 20
9 1e 12 Pt Lgth. -o Pt. lo-obl Pr. 11.9% | TR TS =]
. |5 | Jes jEit. 1% p-1ie [ PE. 2-Ml Pw. SRR IR
42041 %1-30 Tor. Wil Pe. — | Pbn. eIl
; T Co Lgth. . Pt. 1%-W1] Pt. . )
g ric. PE. Pv.
{Lert} Y130 ¥ Pe . o
9 1%.72 . : igqth. 10-0 Pr. 1O} PL. Sex M )
g o 1 rit. — | @-105 |[Pf. 1-05]Pv.
1$-12 Tot., w-O Pe. _— | Pn.
q i’ . Iqth. ) Pr. T-05{ Pt.
b Fit. Pt. Pv.
1421 Tok. Pe, Eo
, 9 1%.92 » ~ o ligth, %-00 Pt. 1.0 Pt. See W1
1o - 2 - { LTewr ‘[rit. 3-%3; 0.105 Pf.. O8] Pv. AN eyt BB
: \4.81 1. 4 7 et ST Pe.” V13| Pn. 113
q . Loth. \o-coO Pt. 9-Sl] Pt. [T -
3 1o " Fit. — | O-%oa [Pf. %-0%]Pv. @t Wit Jas
- 19 304y} Tot. 1650 Pe. — |Pn. sz P8
T 3} - Lgth. ’ Pt. V3.bll PE. N
.y Fit. o opet. B,
Jo-aw ot Pe _
71411 ' lgth. 1.0 | Pt. ~\-p | Pt. sat e |
2 3 i Tee !Fit. 3-51] ©.os |[Pf. 1-il]Pv. o33
AR Tot. 1051 Pe. 3-03] Pn, .03
9 1538 W Lgth. 3.00 Pr. W-i%| Pt. V3bl  loaams L
1 5 |5 |Tee jric. s.af odh jPf. vI2]Pv. LU LN E L
+30.q%t @ 81,32 Tot. .23 Pe. — | Pn.. <lb3e MY
) T 1533
&
Figure 4.15

Caleulation Sheets
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HYDRAULIC CALCULATIONS

Job Ro,
Sheet 2 of D
re FIGURE %k By,
Datw
Nosxle | Flows in | Pipe thtlng Pipe Friction | Pressures Bormal Rotes
No. G or Sirs & Equivalent | Loss Required Pressure
L/sec Devices | Length pai/ft pul or
' uor kPa €100
_ o/ Ks S
B_ ~la & Lgth. Pt. 1S.33) Pt. V52 reor SaECT
. L rie, - M. Pv., 1+ 2
o) | 94132 - fTot. - e, X '
L [Twa s 1 Lgth, O | - - | Pt. 5t eg| P, Pmawe 1
5 9 Tee  [rir, 13| o120 [PE. @\ | Pv. Q‘li‘l—ibﬁ-bI
+q¥0 | Y 45-01 Tot. 1%-13 Pe. O-%1| Pr. TR i
T 3 igth. Pt. 1%-21] Pt.
3 Fit. Pf. P¥.
045.01 Tot. Pe. 5N
q \“‘1 . %L 10 PE. 1O . $‘l| ““
1% 1 rit. - - O-t05 (PI. O-f%| Pv.
9w *ot.  T'0 Pe. =~ | Pm.
q Lqth. Pr. .-tW%| Pt.
15 .4 Fit. PL. Prv.
¢ \%-%2 Tot. Pe. o,
q 1412 " Lgth. %0 . -0l Pt. .Y ‘-o.‘”
b T wn i e ;;t- :3"“ O-10% :f- ?T Pe. MS"‘"E
X. .57 e. — 1-T3] Pn. AN
L T e . LIgth. \e-60 . Pt. b-obf Pt. e
5 g i rit.  — | 0.¥27 [Pf.  %27| ev. @y
31.6T Tot. (00 Pe. — | Pn. cugy e
: T 198 lgth. 3:0 |~ Pt. V. -.plpe. y i Jaan
i 5 T TeE frie. w21} o202 | PL.  \-T] Pv.
5‘-\1 : rot. 11T Pe. J— Pa. RO L]
: 9 3 Lath. Pt. (4 OA} Pr.
rit. Pf. Pv.
((ll’.EY\ 0 -0 o oL, Pe. .
q %€ " Lgth. 4-0 Pt. -0} Pr. LTTE T
) ) Fit. - 0-105 PL. DAY} Pv,
M s ! ot 50 e = Trm o4
: 91\ ; - ____ Lgth. . b0 Pt: 44| Pt a5 FIAN
10 7 157 \‘ Tee [Prit. 3-8 o.yo Pf. 343} Pv. ‘: 5 o
30.60 Tot. 6851 Pe. — | Pn, Y '
T 34T Lgth. Pt. 177} Pt. 14-04 TALALE
1% [g bt rit. PL. Pv. -&‘-wf-Eg
£51-\0 £4-65 Tot. Pe. Pn. 3p v WY
9. ¢ N Lgth. - © Pt. \&.0A( Pt.
% T \7 [oxe_[rit.  s3 1 ©3th [Pf. DAT|Pv.
. Tot. e Pe. O%% | Pn.
9%%. Lgth. 10-0O Pt. le~10| Pr. 13-21 [tAionxs 5
N 142 2" rit. - o .40Y LPL. G094 Pv. _J 8y T8 20
vag.g | V14 NG Tot. 10-O ' Pe. — A Ta. ¥ 11N
q 4 Lgth. Pr. B2-4b| Pr.
al - rit. Pf. Pv.
g 183.5 3143 Pt Pn.
‘ .
Figure 4.15
Calculation Sheets (continued).

<4



£

HYDRAULIC CALCULATIONS
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Figure 4.15
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