Hydraulic Calculations

Project:
Drawing no.: SRG_1860_SPK_MC_R02_VGA3
Date: 14/01/2020

Remote area numhber:
Remote area location:

Occupancy classification:

Density:
Area of application:
Caverage per sprinkler:

Type of sprinklers calculated:

No. of sprinklers calculated:

In rack demand:

Hose streams:

Total water required (including hose streams);

Total water required at base of system riser:

Type of system:
Volume of dry or preaction system:

for

ALFANDEGA DA RECEITA FEDERAL DO BRASIL NOQ ESTADO DE SAQ PAULO

Design

AREAQ3

VGAD3 + RACK17

high piled rack storage
Min.=14,3lpm/m2

186m2

8,55m2

TETO: SPK K160 - 22UN
RACK: SPK K115 - 14UN
36

1780,31pm

none outside + none inside
4759,7 Ipm at -0,183 bar [ 0,193 bar safety margin
(1932%) ]

4759,7 Ipm at 7,547 bar
wet pipe

656m3 (SPK) + 64m3 (HD)

Water Supply Information

Date:
Location:
Source:
Contractor: RECEITA FEDERAL
Under contract with: SORENGE
Name of designer: LUIZ BUENO

Authority having jurisdiction:

Notes

CORPO DE BOMBEIROS DE SAQ PAULO

CALCULO HIDRAULICO DO SISTEMA DE CHUVEIROS AUTOMATICOS

(1

ME/RFB/SRRF 8*RF/ALF-SPO

@ /J 7,02 0 e

F&Emu‘m TAHARA

AFR‘FB =MAT. STAPE 2173382
DELEGADO-ADJUNTO -ALF/SPO
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14/01/2020 AREA DE CALCULO 03 (VGA3) - TETO E RACK Page 3
Static Residual Available Total Required

Node at Pressure Pressure Flow Pressure Demand Pressure
[bar] [bar] [ipm] [bar] [lpm] [bar]

RTT 6,01 0,01 4759,7 =0, T8

Node Analysis

Elev Pressure Discharge Elev Pressure Discharge

Node Tag [M] Type [bar] [Ipm] Node Tag [M] Type [bar] [lpm]

SOUTCe -0,183 -—-475%,70 MEZ-16 13, 580 raf 2,431 ¢, 000

el -0,400 0,000 M2-17 13,500 ref 2,361 2,000

£ 8,048 0, 000 MZ-18 13,500 ref 2,291 0,000

3,286 0,000 MZ-19 12,500 ref 2,221 0,000

: 3,280 0,000 M2-20 12,500 ref 2,151 8,000

1 3,260 6,000 M2-21 12,500 2,082 0, 000

1 3,225 0,000 M2-22 13,500 2 O 0,000

1 3,177 0,000 M2-23 13,500 1,942 G, 000

¥ 3,120 0,000 Mz-24 13,500 1,872 0,000

1 3,056 0,000 MZ2-25 13,500 1,803 0,000

13,500 ref 2,989 0,000 M2-26 12,500 1,734 &, 000

13,500 ref 2,920 0,000 M2-27 13,500 1,666 0,000

13,500 ref 2,850 0,000 M2-28 13,500 1,801 @.,000

13+:500 ref 2,780 0,000 M2-29 13,500 1,580 0,000

13,580 ref 25110 0,0c0 M2-30 13,500 1,484 0,000

13,500 ref 2,640 0,000 M2-31 13,500 1,434 4,000

Mi-14 13,500 ref 2,571 0,600 M2-32 12,500 1,338 0,000

M1-15 13,500 raf Z,501 0,000 M2-33 13,500 1,379 G,000

M1-18 14,500 ref 2,431 g,000 M2-34 13,500 1:377 0,000
M1-17 13,500 ref 2,361 0,000 L3i-1 1%, 750 0,872 149,401
M1i-18 13,500 ref 2,291 0,000 L3l-2 15,750 3,867 148,966
M1-19 13,500 ref 2,221 0,000 L31-3 15758 0,868 149,040
M1-20 13,30 r 2,151 0,000 L31-4 15,750 G,.882 180,278

M1-21 13 2,082 0,000 .31-5 15,750 0,925 0,000

M1-22 1z 2,912 c,C0C0 L31-6 15,750 2,567 0,000

M1-23 3 1,942 0,0¢0 L31-7 15,750 1,010 0,000

M1-24 i 1,872 0,000 L31-8 15,750 1,052 0,000

M1-25 13 1,801 0,000 L31-9 15,750 1,045 0,000
M1-2§ 13 1,728 0,000 132-1 15, 750 0,712 135,018
M1-27 1z 1,649 0,000 1,32-2 15 754 By 6549 333,855
Mi-28 13,500 1,561 0,000 L32-3 15, 750 0,892 133,066
M1-29 13.500 1,457 0,000 L3iz-d 15,750 0,893 133,205
ML1-30 13,3500 1,329 0,000 L372-5 15; 790 0, 707 134,362
Ml-31 13, 500 g e ©,000 L3Z-6 15,750 0,746 138,177

Mil-32 13,300 1,851 ¢,0co L32-7 15, 750 3,820 5,000

M1=-33 13:580 1,002 a,06c0 L32-8 15, 750 0,895 0,000

M1-34 13,500 0, %88 0, 0C0 L32-9 15,750 0,5%69 g,000
DER' 13,500 1,382 0,0C0 L33-1 15,750 DSB8 231,605
M2-1 13,500 3,539 g,000 L33-7 15,758 0,662 130,203
M2-2 13,500 3,452 0,000 1L33-3 15,750 2,660 130,025
M2-3 1%, 3,384 0,000 T.33-4 15,750 0,663 130,239
M2-4 13, 3,282 0,000 1,33-5 15, 750 0;6%8 131,770
M2-5 2 1, 3, 205 0,000 L33-6 15,750 0,718 135,620

M2-6 iz, 3,132 0,000 133-7 15,758 9,744 0,000

M2 - T, 3,060 g,000 1.33-8 15, 750 2,870 0,000

M2-8 13 2,990 0,CCO L33-9 15, 750 0,948 0,000
M2-13 13, 2,920 0,0c0 L34-1 15, 750 16 4,868 130,741
M2-10 13, 2,850 4,000 L34-2 15,750 K=160,00 0,654 129,373
M2-11 13, 2, T80 0,000 L34-3 15,758 EK=160,00 0,652 129,231
Mz-12 135 2,710 0,000 L34-4 15,750 K=160,00 0,855 129,462
M2-13 T3, 2,540 0,000 L34-5 15,750 E=160,00 0,671 131,055
M2-14 13 2571 0,000 L34-6 15,750 K=160,00 0,712 134,988

MZ2-15 T, 2501 0,000 L34-7 p B R o ref o, 7TEH 2,000
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Node Analysis, cont.

Elev Pressure Discharge Elev Pressure Discharge

Node Tag [M] Type [bar] [Ipm] Node Tag [M] Type [bar] [lpm]

15,750 ref 0,865 0,000 R2-29 15, 758 1,307 0,000

15,750 ref 0,942 0,000 R2-30 15,750 1,240 0,000

15,750 ref 3, 103 0,000 RZ2-21 15,750 1,123 9,000

15, 756 ref 3,085 0,000 R2-32 15,750 1;C28 0,000

15,750 ref 3,055 0,000 R2-23 15, 750 1,007 0,000

15,750 ref 3,013 0,000 RZ-314 15,750 1,003 0,000

15,750 ref 2,961 0,000 BOR 0,500 = T+ 547 0,000

15,750 ref 2,901 0,000 N5=-232 8,950 1 1,146 123,008

15,750 ref #,836 0,000 N5-2233 8,950 1 1,075 114,257

15,750 ref 2,768 0,000 NG-234 8,950 11 1,032 115,831

15,750 ref 2,699 0,000 N5-235 8, 950 1 1,009 115,339

15,750 ref 2,629 0,000 N3-236 8,850 XK=11 10001 115,053

15,750 ref 2,560 0,000 N5-237 #,8950 ‘K=U15,00 1,000 115,060

5,750 ref 2,490 0,000 N5-238 B,950 K=115,00 1,002 115,089

15,750 ref 2,420 0,000 M5-171 4,450 ¥=115,00 1,526 142,079

15,750 ref 2,350 0,000 W5-173 4,450 ®=115,00 1,469 139,382

15,750 ref 2,280 0,000 NG-174 4,450 K=115,00 1,358 134,013

15,750 ref 2,210 0,000 N5-175 4,450 EK=115,00 1,458 138,862

2,140 0,000 NG-178 4,450 K=115,80 1,348 133,510

2,071 0,000 N5-177 4,450 K=115,00 1,480 138,977

2,001 0,000 N3-178 4,450 EK=115,00 1,350 133,622

7 1,931 0,000 N5-2 8,950 rs 4,539 o,000

r 1,851 0,000 NE-1 4,450 ref 4,991 0,000

0 te 1,721 0,000 N5—-2" 8,950 ref 1,007 G, 000

15,750 ref 1,721 0,000 N5-1"' 4,450 ref 1,464 0,000

15, 750 ref 1,651 0,000 N5 -0,100 ref 1,088 0,000

15, 750 ref 1581 0,000 N5 -0,100 ref 5,486 0,000

15,750 ref 1,508 0,000 DER 2,500 ref 5,541 0,000

15,750 ref 1,431 0,000 N5-172 4,450 ref 1,526 0,000
1%, 750 refl 1,34¢ 0,000
15,750 ref 1,249 0,000
15,750 ref 1,131 e, 000
15,750 ref 0,889 0,000
Ty 50 ref 0,742 0,000
15,750 ref 0,704 0,000
15,750 ref 0,623 0,000
15,750 rez 3,281 0,000
X550 ref 3,206 0,000
15,750 ref 3,128 0,000
TS5, TS50 ref 3,053 0,000
18,750 ref 2,981 0,000
15,750 ref 2,910 0,000
15,758 ref 2,833 0. 000
R2-8 15,750 ref 2; 169 0,000
R2-9 15,750 ref 2,693 0,000
R2-10 15,750 ref Z,629 0,008
R2-11 15,750 ref 2,560 a,000
R2-12 15,750 ref 2,430 0,000
R2-13 15,750 ref 2,420 0,000
RZ-14 15,750 res 2,350 0,000
R2-1% 15,750 ref Z,2R0 0,000
R2-1%6 15, 750 ref Z.210 0,000
R2-17 15,750 ref 2,140 0,000
R2-18 15, TS0 ref 2,071 0,000
RZ-1% 15,780 ref 2,001 0,000
RZ=20 1%, 750 rel 1,931 0,000
RZ-21 15, T80 ref 1,861 0,000
R2-22 15,750 ref 1,781 0,000
RZ2-723 15,750 rez 1,721 Q- 200
R2-24 15,750 ref 1,652 0,000
R2-25 18,750 ref 1,582 0,000
R2-26 TS Tan ref 1,512 0,000
RI=-27 15, 780 ref 1,443 a,000
RZ=-28 15,750 ref 1,375 9,000

report created by the "Simple Hydraulic Calculator” version 2.3.6 from www.igneusinc.com
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AREA DE CALCULO 03 (VGA3) - TETO E RACK

Pipe Information

negative pipe flow (Q) indicates flow is from node 2 towards node 1

Page 5

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [lpm] [mm] [M] T [M] barim frict (Pf) Notes
BT 1., 850 = 1E=6, 447 Bt= -0, 183 Mat="810"
D=4 15=1,423 Be= 0,181
EB 0,000 Bf= 0,035
EB 0,000 Pump inlet pressyre -0,400 bar
Net gain across pump = 8,447 baxr
5= 0,000 Pump cutlet pressure = €,048 bar
58 0,000 Pt= 8,048 Mat="810"
C=120 Pe= 0,045
BOR D, 500 2,003 pf= B,432
BOR B, 500 g= 1T=8,013 Gy GG Pt= 7,547Hat=""510"
Q=47 18=4,3809 21,641 C=120 Pe= 0,188
LER 2,500 1A=4, 8059 26,641 0,068 Pf= 1,810
E=4,008
DER 2,500 q= ¢,000 100 1T=8, 015
$=3516,427 108, 2 1E=4,00
M2-1 13,500
M1-1 13, 500 q= 0,00 ah 2,590 Bg= 3,2B6Mar="s510"
D= 218,465 66,9 gc c=120 Pe= 0,000
M1-2 13,500 ) B Bf= D;006
M1-2 13,500 a= 0,000 65 2,850 Pt= 3 DMat="ST1D™
0= 396,134 66,9 0,00 C=120 Pe= 0O
M1-3 13,500 2,850 e,007 Pf= D
M1-3 13,500 o= 0,000 65 0O Mac="510"
Q= 531,291 66,9 D
Ml-4 F i
M1-4 3; a= B, 000 65 3,225 Mac="510"
Q= 629,043 66,9 0,000
M1-% 13,500 0,048
M1-5 13, 500 a= 0,080 &5 2,850 PL= 3,177Maz="510"
Q= 695,412 66,9 nD,000 0,0
Mi-6 13; 500 2,850 ¢}
M1-§8 13,500 o= 0,000 ES 2,850
Q= 736,813 66,9 0,000
M1-7 13,500 2,850
M1-7% 13,500 q= 0,000 &5 2,850 a
0= 758,642 66,9 0,000 o}
M1-8 3.3 2,850 0,Ce8
M1-8 13, g= 0,000 &3 2,850
Q= 769,957 66,9 0,000
M1-9 13, 2,850
M1=-9 13 o= D,000 &5 2,850
8= 773,170 66,9 0,000
M1-10 13;500 & B850
M1-10 a= 0,000 65 PL— 2,B50Mat="810"
6,9 Be= 0,000
M1-11 123500 Pf= 0,070
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Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [lpm] [mm] M] T [M] bar/iM frict (Pf) Notes

M1-11 13,500 g= 0,000 &5 2 Pt= 2,780Mat="s§l0"
Q= 773,638 66,9 o, Pe= 0,000
Mi-12 13,500 2,8 pe= 0,070
3, 500 o= Et= 2,710 Mat="51Q"
o= Pe= 0,000
500 2 Pf= 0,070

L
[ & Bt
|

=9 ke
o O oo
) g T
o oo

ey

Mi-14 13,5048 o= 0,000 85 2, B50 3= 23571 Mat="s10"
g= 773,638 66,9 o, 000 0,0C0

M1-15 13,500 2:850 0,070

M1-15 q= 0,000 65 2,850 Ft= 2,501Mac-"zlo"
Q= 773,638 66,9 0,000 C=120 Fe= 0,000

M1-18§ 13,300 2. RE0 D25 Pf= #H,078

Ml1-16 13,500 = 0,00C 55 2,850 Ft= 2,421 Mat="510"
o= 773,83 66, 2 C, 000 c=120 Fe= 0,0C0

M1-17 13,500 2850 D,025 Ef= 0,070

M1-17 ] q= 0,000 &S5 2,850 161 Mat="810"
Q= 773,638 66,2 0,000 [

M1-18 13,500 2,850

=
fu
|
}
[=4]

]
n
=1

Lo 0]
<
o

(]

M1-19 132,500 2,850
Mi-~19 13, 300 R Pt= 2,221Mal—-"510"
0, Pe= 0,000
M1-20 13,3500 2 Pf= 0,070
M1-20 13,500 o= 0.0D0 5 2y Pt= 2,151 Mat="S510"
g= 113,638 88,9 g, Fe= Dobd
M1-21 2 Pf= B 370
Ml=21 13,500 a= Q0,0 &5 2,850 Pg= 2,082Maz="510"
Q= 773,6 56, 9 2, 000 =120 ©Pe= 0,000
M1-22 B O 2,850 8,025 PE= D,070
M1-Z22 13,500 a= 0,000 65 2, 851 Pt= 2012 Mac="510"
Q= 173,907 Bg,9 -:ur 00 3

=
et
I
ka
Las
Lo
1
()

M1-23 13;500 g= 0,000 6o 2,850 Pt= 1,942Mat="510"
Q= 774,844 56,9 0,000 c=120 Pe= 0,000

M1=2E 13; 500 2,850 G,025 Pf= 0,070

M1-24 13,500 a= 0,000 65 2,850 Pt= 1,8B72Mat="510"
Q= 780,2%6 66,9 0,000 Fe= 0,000

M1-25 13,5040 2,850 Pf= 0873

801 Mat=";

a
[
(=3
~
o
=0
Ly ©
m
[
o
L
=

|
|
|
Ml=17 I} 200 0,000 §% 2,8
173,638 66,8 0
M1-=3.3 13,500 Z2.8
Ml-1 13,500 a= 0,000 &5 2
= 773,838 66,9 0
Mil-14 13,300

report created by the "Simple Hydraulic Calculator” version 2.3.6 from www.igneusinc.com
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AREA DE CALCULO 03 (VGA3) - TETO E RACK

Pipe Information. cont.

Page 7

Node 1 Discharge Nam Fittings L [M] total (Pt)
Elev & Flow id. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes
ML-285 13,5080 g= 2,200 B5 2; 850 Et= 1,728Mac="510"
9= B24,6681 66,9 o, 000 C=120 Pe= 0,000
M1-27 13,500 2.+ B850 ;028 Ffs B5,979
M1-27 13,500 g= 0,000 &% 2,850 Pt= 1,649%Mat="510"
Q= 876,187 66,9 0,000 Fe= 0,000
M1-28 i3, 300 2,850 Bf= 0,088
M1-28 1 50 o= 2,850 Ft= 1,561Mat="310"
e 0,000 C=120 Fe 0,000
M1-29 13,500 2,850 0,036 Ef= 0,104
M1-2% 13,500 g= 0,000 &5 2;850 Pt= 1,457 Mat="g14"
g=1076,431 66,9 0,000 Fe= 0,000
M1-30 13, 500 2,850 EE= Q--128
M1-30 13,500 g= g,000 &5 2,830 Bt= 1, 329Mat="810"
Q=1244,1327 66,9 0,000 Fe= 0,000
M1-32 13, 500 2,850 Ef 0,168
M1=-31 13,508 g= 0,060 €5 7,850 pr= 1,361
o= 986,920 66,9 0,000 Fe= 0,000
M1-32 13,3500 2:850 PE= ©D,110
M1-32 13,500 a= 0,000 &5 2,830 = 1,651 Mat="g510"
Q= 640;348 6BE,5 o, 080 BPae= 0,000
M1-33 13,506 2,850 Bf= 0,043
M1—-33 13,500 = 000 65 2,850 Pt= 1,002Mat="510"
Q= 316,693 66,9 0,000 Pe= 0,000
M1l-34 13,500 2,830 Pf= 0,013
M2 - 13,3500 100 2,500 Pt 3,530 Mat=""g10"
o8, 2 0,000 Fe= 0,000
MZ-2 13,500 2,500 Pf= 0,086
M2-2 13,500 L= 2 Mat="g1lo"
o Pa=
MZ-3 13,500 @ Pf=
M2-3 13,500 o= g,000 100 z F 3,364 Mat="510"
Q=2985,136 108, 2 (4 Be 0,000
MZ-4 13,500 2 P 0,082
M2-4 13,500 a= c,000 100 Z2 Pt= 3,282Mat="S5S10"
Q=2887,384 108,23 0 Pe= 0,000
M2-5 13,500 2 rf= 0,07
M2-5 Y3500 - 0,000 100 2 Pt= SMat=510"
¢=2821,015 108, 2 0 Pe=
12-6 13,500 2 Bf=
MZ2-8 aq= c,000 1DO 2850 pr= 3,l32Mat="310"
C=2773,614 108,2 Q.C00 Pe= 0,00
M2-7 13500 2.,83C BRE= D4
M2-7 13,500 100 2,850 Pt= 3,068D0Mat="310"
108, 2 0,000 Pe= 0D,00D
MZ-8 13,500 2,850 Pf= 0,070

report created by the "Simple Hydraulic Calculator” version 2.3.6 from www.igneusinc.com
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Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow id. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes

MZ2-8 13,500 o= c,00C 1c0C 28580 Ph= 2,830 Mat="5S10"
C=2748,470 108,2 ¢, 000 =120 BPe= 0,000
TS 2,850 0,025 EBf= 0;070
M2-3 13,500 g= 0,000 1o0 2,850 PL= 2,920Mat="510"
P=%743,&57 108, 2 g, 000 Pe= 0,000
MZ2-10 13,500 2,850 Pf= 0,070
M2-10 13,3500 0= o,080 100 2,850 Pt= 2,850Mac="310"
@=2742,802 108, 2 0,000 Pe= 0,000
M2-11 13,500 2,850 Bf= 0,070
MZ=11 13,500 q= o,0BC 100 2,850 Pt= 2,780Mat="5106"
c=2742,789 108, 2 0,000 Pe= (0,00
M2-12 1 2,850 Bf= 0,0
M2-12 137580 q= 0,000 1l0C 2,850 PEt= Z,710Mat="g10Q"
g=2742,789 108, 2 0,000 C=120 Pe= (0,000
MZ=T3 13,500 2,850 D025 Pf= 0,070
MZ-13 13,500 g= 0,000 oo 2,830 Pt= 2,840mMat="510"
g=2742,789 108,2 0,000 C=120 Pe= 0,000
Mz—=14 13,500 2, B50O P 0,070
MZ-14 13, a= 0,000 100 2,850 Pt= 2,571Mat="510"
g=2742,785 108, 2 D, 000 c=1206 Pe= 0,000
M2-15 13,500 2,880 D, 025 Pf= 0,070
M2-15 13,500 &= 0,000 2 2,501 Mac="510"
Q=2742,789 108,2 0 0,000
MZ=-186 13,500 2 6,070
MZ-18 13,500 o= D,000 (4] 2,850 Pt= 2,431 Mat="510"
g=274Z,789 108,2 0,000 C=120 FPe= 0,000
M2—-17 13,500 2,890 D, 025 PEf= 0,070
MZ=17 13,500 2,B50
0, 0G0
M2-18 13,500 Z,B50
MZ-18 13,500 2,850 Et= 2,231 Mat="510"
0,00 Pe= 0,000
MZ2-19 13 2, B30 PE= 0,070
M2-19 13,500 2, Ba0 Pt= 2,221 Mat="510"
0,000 C=120 Pe= 0,000
M2-20 13,500 2,850 6,023 pPf= 0,070
MZ-20 13,500 a= 3, 006G 109 2,850 Pt= 151 Mat="810"
Q=2742,789 108, 2 0,000 Cc=120 Pe= 0,000
MZ-21 13,500 2,850 8,025 Ef= 0,070
M2-21 13,500 2,550
2 0,000
M2-22 13,500 2,850
MZ-22 13,500 Z, 850
2 0,000
MZ=-23 13, 500 2,850

report created by the "Simple Hydraulic Calculator” version 2.3.6 from www.igneusinc.com
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Pipe Information. cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor  elev (Pe)
Node 2 [M] K-factar [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes

MZ2-23 gq= ¢,800 100 2,850 Pr= 1,942 Mat="510"
;=2741,583 108,2 g, 60cC Cc=120 P 0,000
MZ=-24 13,500 24850 0,024 P»f= (Q,C70
MZ2-24 13, 50( a= c,00C 100 2,850 PLt= 1 W
C=2736,131 108,2 0,000 e=1210 Pa= 0
MZ2-25 13,500 2,850 0,024 pf= 0
12-25 13,500 100 PE= 1,803 Mat="5S]0"
108, 2 C=120 Pe= 0,000
MZ=26 13,500 0,024 Ppf= 0,063
MZ-28 13,580 = e o.,000 100 P 1,734Mat="810"
Q=2691,7606 108,2 c=120 Pe= @, 0
M2-27 13,500 0,024 BFf= 0,
M2 =27 13,500 Pr= 13
=120 Pe= 0,
M2-28 13,500 B B2 Pf=
M2-28 13,500 o= 0,000 100 &850 1, Mat="sg10"
[W=2552,242 108,2 0,000 £=120 0,
M2-25 13,500 2,850 B,022 o,
MZ-29 13,500 o= 2,300 100 2,850 Pt= 1,540 Mat="810"
Q=2439,99%6 108,2 0,000 Cc=120 Pe a,000
M2-30 3,500 2,850 0y 02 Pf= 0,056
13,500 g= 0,000 1I00 E 1,484 Mac="510"
0=2272,305 108B,2 c=120 Fe 0,000
MZ2-31 13,500 0,017 E 0,048
M2-31 13,500 g= DRG0 100 2,850 Pt= ;834 Mact="810"
0=1231,820 108,2 8,000 Fe= 0,000
M2-32 13,500 2,850 BF= 0,037
MZ-32 13,500 g= 0,000 100 2,050 1,398 Mat="510"
©=1471,032 108, 2 0,000  €=120 0,000
DER' 13, 500 2,050 0,008 8016
M2-33 3 o o= 0,000 10D 2,880 PL= I, 37 Mats"510"
0= 468,144 108, 2 0,000 E=120 Pa= 0,000
MZ-34 13,500 2,830 0,001 PBf= G003
DER' 13,508 = 0,800 Mat="810"
o= 0, 000
M2-33 3,300 0,800
Ri-1 L5, 90 o= 0,00 50 2E=3, 744§ 24,700 Ft= 3,1C3Mat="3510"
g=—218,465 54,8 3,748 c=120 Fe= 0,000
Ra—1 1&, 750 28, 146 g,D08 Pf= =0,178
R1-2 15, %30 = ;090 50 2E=3, 746 Ft 3,085 MMac="3510"
0=—177, 669 54,8 Pe= 0,000
R2-2 Dy vl Ff= -0,;121
R1-3 1%, TED o= 0,000 50 2E=3,74% Pt 3,055 Mac="s10"
P=-135,157 54,8 Fe= 0,000
RZ2-3 15,750 Ff= -0,073
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Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor  elev (Pe)

Node 2 [M] K-factor [lpm] [mm] [M] T [M] bariM frict (Pf) Notes

R1-4 is 0 o= 0, 0C0 =0 2E=3,748% Pte=: 3,04 ig"
Q= -§7,.782 54,8 Pe= 0,00

R2-4 15,950 pf= -0, 040

El-3 15,730 o= 0000 50 2E=3, 748 Bt= 2,481 Mat="510"
O= -66,270 54,8 Be= C,C0C0

E2-5 15,750 EFf= -C,020

Rl1-5 15, 756 g= 0,008 50 ZE=3, 744 Et= 2,801 Mat="8510"
0= -41,401 54,8 Fe= 0,000

RZ2-5 15,775l Bf= -0,008

Bl =7 15, 750 o= , 080 50 2E=3,745 Ft= 2,836Har="s51C"
g= -22,829 54,8 Fe= 0,0C0

RZ-7 197 TEp Bf= —0,003

R1-H 15750 o= C.CcoC 50 2E=3,748 24
0= -10,314 54,8 0,0

RZ2-8 15,750 =B,

Bl=8 15,7350 = C.000 ZE=3, 745 25 aMat="slo"
o= -3,213 5 0,000

RZ-3 15 TED 0,000

R1-10 15,750 a= 0,000 50 22=3,7486 24,.7CC 2,829 Mat="510"
Q= 0,455 24,8 Z. 748 0,000

R2-10 15,750 28,4496 0,000

R1-11 15,750 a= 50 ) Bi=  BoshbMaEg o
QF - 54,8 3,746 c=120 Pe= 0,000

RZ-11 15, 750 28,446 0 BEf= 0,000

Al1-12 15, 750 = 0,990 50 ZE=3, 748 FL= OMat=*310"
o= 2,000 54,8 c=120 Be=

R2-12 Lb, 150 g Ff=

R1-13 15, 750 o ) 000 50 2E=3, 748 4, 70C Pt= 2,420Mac="510"
g= 0,000 54,8 3,746 C=120 Pe= 0,000

RZ2—13 15, 75D 28,44% 0 pf= D000

R1-14 e o= 938 50 ZE=3, T486 24,700 Pt= 2,350Mat="310"
o= 0 54,8 ; C=12C Pe= 0,

R2-14 15,758 0 £= D,

R1-15 15,750 a= 0,008 50 ZE=3, 748 24, 70 Pt= 2,2B0Mat="310"
Q= 0,000 54,8 3,746 C=120 Pe= 0,00

B2=158 15, 750 28,448 0 Ef= 8,0

21-16 FH 780 a= 1,000 50 ZE=3,T46 24,700 Bt= 2,210Mat="510"
0= @,¢00 54,8 3,748 g=120 Pe= 0,000

R2-18 15, T30 L4} Ef= 0,909

R1-17 15,750 o= 0,000 50 2E=3,7486 24,700 Ft= 2,140Mac="510"
g= 0,000 54,8 3,746 Fe= 0,000

R2=17 15,750 28,448 (¥ Ef= 0,000

R1-18 15, 150 g= gyg08 50 ZE=3, 748 24,700 Bt= 2,071Mat="3108"
o= §-d00 5d .8 3,7.6 c=120 Fe= 0,000

R2-18 15,750 28,448 ¢ Ff= 0,000
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Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow id. num & length F [M] C factor elev (Pe)
Nade 2 [M] K-factar [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes

R1I-10 15,750 o= 0,000 50 2E=3, T4« Pt 2,001 Mac="310"
Q= 0,000 54,8 C=12¢ Pa= 0,000
RZ-19 15, 351 0 =8 0,00
R1=20 15,750 o= 0,000 50 3,746 24,700 Pt= 1,931Mat="310"
Q= 0,000 54,8 3,746 =120 Pe= 0,000
RI2-Z0 15, 750 28,4446 0 f= 000
R1-21 15,750 o= 0,000 50 2E=3, 746 24,700 Pt= 1,861Mat="310"
Q= 0,000 54,8 3,746 =120 Pe= 0,000
RZ-21 15, 75l 28,4486 0 f= 0,000
n1-2 15,750 a= 0,000 50 2E=3,746 PE= 1, Mat="310"
g= -0,069 54,8 C=120 Pe= 0,
RZ-22 15,750 iy PE= 0O,
R1-23 15,750 a= f,000 58 2E=2,7486 Bt= 1,;721Mac="g10"
G=  =1,137 58,8 Fe= 0,000
n2-23 15, 750 pf= 0,000
R1-24 15,750 o= 0,000 S0 2E=3, 746 24,700 BPt= 1,651Mat="510"
Q= =-5,451 54,8 3,746 C=120 Pe= 0,000
5,750 28,446 0 PFf= 0,000
nI-25 15, 750 g= D, 208 50 2E=3,T746 24,700 PFE= 1,58IMac="510"
Q= -14,648 54,3 Fe= 0,000
RI-25 15,50 Pi= -0, 001
R1-26 15, 75D g= p,000 850 2E=3, 748 Pt= 1,508M™Mac="310"
Q= -29,717 54,8 Pe= 0,000
R2-28 18, 758 Pf= -0, 004
R1-27 15,750 g D, 386 30 2E=3,746 Pr= 1,431 Mat='g14"
g= -51,526 54,8 Fe= 0,000
RZ-27 15, 350 Pf= -0,012
"1-28 15, 7al o= p,000 450 IE=3, 744 24,70 bt 1,3486Mac="510"
Q= -80,098 54,8 3,748 Cc=120 &Pe= 0,000
R2-28 15,750 28,4456 c,001 Pf 0,028
R1=-29 15, 758 = D,po0n 50 3,746 24,700 Ft= 1,249 Mat="510"
0=-119,247 5&£ 8 3,746 Ee= 0,000
B2-28 15,756 28,446 Bf= -0,058
R1-30 15, 750 g= 0,000 50 2E=3,74% 24,700 Bt 1,131 Mat="510"
g=-167,691 54,8 3,746 Fe= 0,000
RZ-30 15,7850 28,446 Bf= -0,109
R1-31 185 78C g= pD,0068 50 E=1,8723 8,200 Ft= 0,880 Mac="510"
9= 257,202 S%,B R C=120 EBe= 0,000
L3121 1%, 750 2,873 0,008 Ef= 0,017
L31-1 15,7350 160 S0 3,000 Pr= tE1gY
54,8 0,000 Ee=
L31-2 155 751 3,000 Pi=
31=2 15,730 160 g= 148,%68 50 3,000 Pt= 0,887 Mat="3
Q= -41,168 54,8 £,000 fe= 0,000
' 15, 751 3,000 Bf= —0,C01
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Pipe Information. cont.

Node 1 Discharge Naom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes

15,750 160 50 3,00 Bt=
54,8 0,000 Pa=
31-4 5,750 3,000 PF=
15,750 180 q= 150,273 50 3,000 0, at="510"
Q=-340,485 54,8 0,000 0,
L31=5 15,750 3,000 Pf= -0, 04
7 Do N e 2 q 0,000 50 3,000 Pr= 0,925 Mat="g10"
Q=—340,285 54,8 0,000 Pe= 0,000
LIl=F 15:750 3,000 Pf= -0, 043
L31-6 15,750 50 3, D00 0,987 Mat="E10"
54,8 0,000 0,000
Ladl—7 15 754 3,000 0,043
131-7 15,750 g= 0,000 &GO 3, 000 s1g"
Q=-340, 485 54,48 0,000
L31-8 15,750 3,000
L31=8 15,750 a D, 300 50 3,000 1,052 Mat="510"
g=-340,485 54,8 0,000 0, 000
L31-5% 15,750 3,000 0,043
L31-9 14,750 a= 3, 50 1E=1,873 o, Bt= 1,095
0=-340, 54,8 i =120 P 0,000
R2-31 15,750 2, 0,014 Pf=-0;034
R1-3% 15,750 1= 2008 B0 1E=1,873 0, 200 B D, 742 Mac="510"
D= 346,574 54,8 1:;873 C=12C F 0,000
E3d-1 15,750 2,098 0,015 Bf= 0,030
L32-1 15,780 180 &= 135,018 50 3, 000 0, 712 Mar="510"
9= 211,556 54,8 0,000 0,00
L3Z—2 15,750 3, 000 0,018
L32-2 15,750 160 g= 133, 50 3,000 Pt= 0,694Mat="510"
o= 78, 54, § 0,000 Pe= 0,000
32-3 15,750 3,000 Bf= 0,003
n32-3 15,750 160 o= 133,066 50 3,000 Bt= 0,692Mar="510"
0= -54,844 54,8 0,900 Ee= 0,000
L32-4 15,7150 3,000 Pf= -0,001
n3Z-4 15,750 &0 g= 133, 3,000 Ft= 0,693 Mat-"g810"
o--188, 0,000 ' Pe= 0,000
.32-5 15,730 , 000 Bf= -0,014
L32-5 15,750 160 g= 134,562 50 3,000 Pt= 0, 707 Mat="¢
Q=-2322,612 54,8 o, 000 C=120 Pe= 0,000
L3z-& 15,750 3,000 0,013 Ff= -0,039
L¥2-6 15,750 160 g= 138,177 50 3,000 Pt= 0,746 Mat="810"
g=-480,788 54,8 0,000 Pe= 0,000
TE87-7 15,750 2,000 Bf= —0,074
L32-7 15,750 g= 0,000 50 3,000 Pt= 0,820Mat="510"
9=-460, 788 54,8 0,000 Fe= 0,000
L32=-8 15, 3,000 Bf= =0,074
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Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/iM frict (Pf) Notes

32-8 15,750 g= 8,008 50 3,000 Et= 0,B855Mat="s510"
o=-460,788 54,8 0,000 Fe= 0,000
.32-9 15, 75D 3,000 Fi= —-0,074
L32-9 185150 a 0,000 50 1E=1,873 0,500 BEt= 0,969%Mat="510"
g=—460,788 54,8 1,873 Pe= 0,000
R2=32 15,750 2,373 Ef= -0, 059
R1-33 15, 150 o= 0,000 50 1E=1,873 0,200 Et= 0, 704Mat="310"
D= 323,653 54,8 T BF3 C=120 Pe= 0,000
L3321 15,7350 2,073 Q012 8% 0,D27
L33-1 1.5, 151 160 3,000 0,671 Mar="510"
0,000 0,000
L33-2 15,180 3,000 0,015
L33-2 15,7150 160 g= 130,203 50 3,000 0,662 Mac="g10"
Q= £1,805 54,8 0,000 0,000
L33-3 15, 750 3,000 0,002
.33-3 15,758 160 o= 130,625 50 3,000 Et= 0,660Mat="310"
Q= -68,220 54,8 0,000 =120 Pe= 0,0C0
L33-4 15, 750 3,000 0,001 Ppf= -0,002
L33-4 15, TE0 160 g= 130, 50 3,000 Bt= 0,863 Mat="810"
Q=—138, 54,8 0,000 Pe= 0,000
L33-5 15, 156 3,000 Ff= -0, 016
L33-5 15,750 160 , 770 50 3,000 Pt= D,&78Mat=510"
;229 54,8 c,008 C=120 Pe= 0,000
L33-6 5,150 3,000 0,013 pf= -0,040
L32-¢ 15,750 160 g= 135,% 50 3,000 Et= 0,713 Mat="g10"
Q=-455,849 54,8 g,000 C=120 Fre= 0,000
L33-7 15,750 3,000 0,028 Pf= -0,076
L32-7 15,750 o €, 00C 1) 3,000 Bt= 0,724 Mat="gip"
Q=-4585,849 54,8 0,000 =120 ©Bs= 0,000
L3Z-8 15,750 3, 0oe 0,025 Ef= -0,076
L33-8 15150 o= €,000 50 3,000 0 Mat="510"
Q=—465,84% 54,8 0,000
L33-%¢ 15,150 3, 000
L33-9 15,750 q= g,000 50 1E=1,873 Q, 500 PL= 0,0846Mat="510"
g=—465,849 54,8 1,873 (
R2=-33 15,750 %, 374
R1-34 15,750 o= 0,00C 50 1E=1,873 0,200 B 0,593 Mat="810"
Q= 316,693 54,8 1,873 Fe= B,00C
1,14-] 15; 750 2,093 BPf= 0,025
L34-1 15,750 180 q= 13G,7 50 3,000 p= Mat="gLo"
g= 185,933 54,8 C,00 Pe=
L34-2 15,750 3, 00 PE=
L34-2 15,750 160 a= Pt= 0; 654 Mat="810"
o= Be= 0,000
L34-3 15,750 Pf= 0,002
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Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes
134-3 15,750 150 g= 128,221 50 3,000 Pr= 0,652 Mat="g10"
p= —-72,641 54,8 2,000 C=120 rPe= 0,040
L34-4 15,750 3,000 0,001 Pf= -D,002
L34-4 15 750 160 50 3,000 = D, 655Mat="510"
54,8 0,000 C=120 Pe= 0,000
1.34-5 1.5, 750 3,000 0,005 PF=-D,016
L34-5 15,750 168 g= 131.4955 50 3,000 Pt= D, 671Mac="510"
©=-333,158 54,8 0,000 £=120 Pe= 0,000
34-6 15, 750 3,000 0,014 Pf- —0,041
L34-8 15,750 160 g= 134,888 50 3, 00¢ Pt 0; TI2Mat="810"
0=-458,146 54,8 0,000 C=120 Ppe= 0, 00f
347 15,750 3,000 g,026 Pg= -D,077
L34-7 15,750 g= u,000 50 z10"
i=—448,146 54,8
L34-8 L5 750
L34-8 1S, 750 o= 0,000 560 0,B865Mat="510"
O=—4588,146 54,8 o, DD
34-8 15, 750 =0 077
L34-8§ 15,750 = 0,000 50 1g=1,873 0,942 Mat="510"
O=-468,146 54,8 0,000
R2-34 15,750 =D, 061
Mi-1 13,500 50 1T=3,758 3,286Mac="5310"
54,8 0
Rl-1 15 THO =
M1-2 13,500 o= 2,002 S50 1T=3,758 3,280 Mac="3510"
Q=-177,669 54,8 0,2
R1-2 15,750 -0, 026
M1=3 13; 500 a= 0,000 &0 1T=3, 758 2,250 3,260Mat="510"
G=—-1353,157 54,8 3,758 E=13D §,221
21-3 15, 750 6,008 0,003 -0, 015
Ml1-4 13,500 o= 0. 008 50 1T7=3,758 2250 PE= 3,225Mact="310"
0= -%7,752 54,8 3,758 pe= 0,221
R1-4 15, 750 6,008 Pf= =0, 0038
M1-5 13,500 o 50 17T=3, 758 2250 Pt= 3,177Mat="510"
= - 54,8 %758 C=120 ©Pe= 0,221
R1-5 165 T 5D 6,008 €,001 PE=—0,004
Ml-6 13,500 o= D g 50 1T=3, 758 ., 250 Pt= 3,120Mat="g10"
Q= -41,4081 54,8 3,758 £=120 Pe= 0,221
R1-& 15, 750 6,008 6,000 Pf= -0,002
M1-7 13,500 = 0,000 50 1T=3, 758 2,250 Pt= 3, 056Mat="510"
g= -22,829 54,8 3,758 £=120 Pe= 0,221
R1-7 15,750 6,008 0 Pf= -0, D0
M1-§ 13,500 = g,000 50 2,250 Pt= 9H9 Mat="510"
Q= -10,314 54,38 3,758 C=120 Pe-
R1-8 15,750 6,008 0 PE=
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Node 1 Nom Fittings L [M] total (Pt)
I.d. num & length  F [M] C factor  elev (Pe)
Node 2 [mm] [M] T [M] bar/M frict (Pf) Notes
M1-9 50 1r=3; 758 2,250 Ft= 2,020 Mat="gl0"
54,8 3,758 C=120 Pe= B,
R1-9 6,008 g Bf= 0,0
¥1-10 50 1T=3, 758 Z,.250 Bt= 2,B850Mat="gl0"
54,8 3,758 C=120 Pe= 0,22
R1-10 6,008 U Pf= 0,00
M1-11 50 10=%, 758 W 5 Ft= 2,7B0Mat="510"
54.8 3, THR ¢=120 Pe= 0,
R1-11 8,008 ) Bf= by
M1-132 50 1T=3,758 2,250 t= 2.710 ="glo"
54,8 3i; THB C=120 = 0,221
%1-12 6,008 g f= 0,000
M1-13 50 Iip=3., 758 Pr= 2,640Mat=""510"
54,8 c=1z20 e= 0,22
R1-13 0 = 0,00
M1-14 Bt= 2,571 Mat="5810"
€=120 PFe= 0,221
21-14 (] Bf= O, 0L
M1-15 2,250 Ft= 2,501 Mat="510"
3,758 C=120 Pe= 0,221
R1-14 6,008 f BE= 0,000
M1-1& 50 1 , 158 2, 250 Bt= 2,431 Mat="510"
54,8 3,758 c=120 Pe= 0,221
R1-1§ 6,008 G Ef= 0,000
M1-17 50 =3, 758 2,250 t 2,36 ol 5 1
54,8 3,758 C=120 PBe= 0,
R1-17 6,008 G Ff= 0,
M1-18 50 1T7=3,758 2,250 Pt= 2,29 =510
54,8 3, 758 C=120 Fe= 0,22
R1-18 6,008 ¢ PE= 0,00
Ml-189 3 50 1T=3, 768 2,250 Ft= 2,221 Mar="sS10"
54,8 3,758 C=120 e= 1
R1-19 5 6,008 0 Ef= 0,000
M1-20 50 TP, TR 2,250 Ef= 2,15 510"
54,8 3,758 =128 (Pa= 0,221
R1-20 5 6,008 ] Ef= 0,000
M1-21 50 17=3;758 2,250 PL= 2, 082Maz="310"
54,8 3,758 =120 Ee= 0,221
Bi—-2% 6,008 0 Ef= 0,000
M1=272 50 V=3, T58 2,250 Ft= 2,012Mat="810"
54,8 3,758 }  Ee= 0,221
R1-22 6,008 0 Ff= 0,000
M1-23 50 50 1T=3, 738 Z,250 Bt 1,942 Mat="510"
54,8 35 ADE C=120 Fe= 0,221
R1-23 750 6,008 0 Bf 0,000
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Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factar elev (Pa)
Node 2 [M] K-factor [lpm] [mm] [M] T [M] bar/M frict (Pf) Notes

Mi=-24 13,3060 o= 0,008 50 1T=3, 758 2,250 Pt= 1,B72Mac="510"
2= -5,451 54,8 ¥, 758 C=120 Pe= 0,221
R1-24 15 750 6,008 o) Ef= 0,000
M1-25 1 s T E o) g= 0,000 5¢C 1T=3,758 2,250 Pt= 3,B0LMat="81p"
= ~14,648 54,8 o W B =120 EFe= D0,2Z2°
R1-2% EBG S0 6,008 0 Ef= 0,00
M1-26 13,500 o 0,008 50 1T=3,758 2,250 Ft= 1,728Mat="3510"
2= —-29,717 54,8 Dy 1B Pae= 0,223
R1-2€ 19, 750 6,0D8 BEf= =D, 081
ML=27 13,560 g= 0,000 ad 1T=3;758 22 R0 Pl I, B4 Mar="510"
2= 51,526 54,8 3,758 C=1Z0 Fe= 0,221
R1-27 15; 750 5, 008 0,000 Ff= -0,003
Ml-28 13;:500 o= 0,000 ot 1T=3, 7548 + 230 Et= i 561 Mat="810"
D= -B0,998 54,8 3,758 Pe= R,2231
R1-2B 15, 58 6,008 Bf= —-0,0Ca
M1-29 13 500 o= 0,000 5¢ TS, T8 2., 250 Et= 1,457Mac="3510"
D=-119,247 54,8 3,758 C=120 FPFe= 0,221
E1-23 155180 6,008 B, 002 BE= =0, 012
Mi-30 T3 = g, 0Deo 510 1T7=3, 758 2,250 Pt= 1,329Mat=-"510"
g=-167,69%1 54,8 Sy THE C=120 Pe= 0,221
R1I-30 15, 750D 6,008 0,004 PE= ~D, 023
M1-31 g= C,000 50 2, BL= lpl61l Mat="5810"
Q= 237,20 54,8 % C=120 Pa= PrE2l
Ri-31 15, 750 G, 2,008 PBPf= 0,051
M1i-32 13,500 g= 0,000 50 2,250 Pr= 1,051 Mat="510"
p= 346,574 54,8 3,758 pe= 0,
R1-32 15,750 hy GGH PE= 0,
M1-33 13,500 a= 0,800 50 1T=R%,758 250 BL 1,002Mar="g10"
a= 323,853 54,8 5.8 C=120 Pe Bl
15750 08 3,012 pf= 0,078
M1-34 13,500 q= C,00¢C 50 1T=3, 758 2,230 BE O,988 Mat="810"
= 316,693 54,8 3, 754 c=120 Fe 0,221
R1-34¢ 15,750 6,008 0,012 PBf= 0,075
M2-1 u B 1 (= 0,;00¢ 50 17=3,758 2,250 Pt= 3,339 Mat="gip"
Q= 3,754 FPe= 0,221
B2-1 15, 6,008 PEf= D EBET
MZ=-2 13, 50T q= c,00C 50 1T=3,758 2,250 Po= 3y
Q= 177,668 54,8 3,758 c=120 Pa= 0,
RZ-2 155 50 6,008 0,004 PE= D,
MZ-3 = 0,000 50 17=3,758 2, 250 Pe= 3, .354mMat="z1Q"
g= 133,157 54,8 3,758 C=120 Pe= 0,221
R2-3 15,750 6,008 G003 PBIf= 3B,.01%
Mz-4 13, BOC a= C,00 S0 1T=3, 75E 2,230 Pt= 3J3,Z82Mat=810"
g= 97,75 54,8 3, 758 Pe= 0,221
RZ2=-4 6,008 Pf= 0,008
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Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes
Mi-5 13,500 a= 0,008 50 = B 2,250 3, 205 Mat="510"
0= 66,370 54,8 : 3,758 0,221
R2-5 15,750 6,308 0, 004
M2-46 13, 580 g= 0,000 50 1P=3, 758 2,250 3,132 Mac="510"
Q= 41:401 54,8 3,758 0,221
RZ-6 15,750 6,008 0,002
Mz-7 13,500 o= 0.000 350 17=3, 758 2, Pt= 3,060MaL="3510"
o= 2Z.828 54,5 i OSEE0 Be= 07281
R2-7 15, 750 6, 0 Ef= 0,001
MZ-8 13, 500 = 0,000 50 1T=3,758 2,250 Pt= 2,080Mat="310"
g= 10,314 84,8 3,758 C=120 Pe= 0,221
BZ-8 1.5, T80 6,308 g pf= 0,200
M2-9 13,500 a= 50 = A Ao 2 Bt= OMat="510"
2= 54,8 3, C=12(Q Pe=
RZ-4 15, 750 6, 0 f=
M2-10 13,500 o= 0,000 50 1T=3, 758 2,250 PL Mat="310"
o= 0,455 54,8 3,758 €=120 Pe=
®2-10 15, TED f,008 0 Pf
MZ-11 13,500 s 1T=3, 758 2,250 Pt= 2,780Mat="510"
g= 3,758 =120 Pe= 0,221
R2-11 15,780 6,008 3] Pf= 0,000
M2-12 13,500 a= 17=3, 758 lOMat="sl0"
Q= 3
R2-12 15, 750 &
M2-13 13,500 a= 0,000 50 1T=3,758 p Mat="310"
Q= 0,000 54,8 3
15, 750 i
M2-14 13,500 a= O, 50 1T=3, 758 2 Mat="S10"
o= 0, 54,8 Fe
15,750 G,
M2-15 135500 o= 50 1T=3,758 z 1Mat="510"
Q= 3
RE-15 15,750 é
MZ-18 13,500 = 0.0 50 lT=3,758 2
o= 0,0 54,8 3
R2-16 15,750 8
K2-17 13,500 = 50 =3, 798 2 Mat="s10"
o= 54,8 3
15, 750 &
13,500 i 2.500 50 1T=3, 758 2,250 Pr= 2,251 Mac-"3510"
o= 0,000 54,8 3, 758 Pe= 0,271
®2-18 15,750 6,008 ] Bf 0,000
MZ-1% 13,500 o= 0,000 50 1T=3,7%8 2, 250 Mab="510"
g= 0,000 54,8 3,758 =124
RE-189 15, 750 g,008 9]
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Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Node 2 [M] K-factor [lpm] [mm] [M] T [M] barim frict (Pf) Notes

M2-20 a= 2,06¢ 50 1P7=3, 758 2,250 Bt= 2,151 Mat="g10"
Q= 0,000 54,8 3158 C Pae= 0,
B2 15,750 6,008 2 Ff=
M2-21 12,500 g= 0,000 50 17T=3, 758 2,230 Bt= 2,0B2Mat="s10"
Q= 0,000 54,8 3,758 C=120 Pa= 0,221
R2-21 6,008 Pf= 0,000
MZ-22 13,300 q= 1T=3, 758 2,250 Pt= 2,012Mat-"510"
Q= 3,758 C=120 Pe= 0,221
R2-22 15,750 6,008 2 BEf= 0,000
13,560 a= 0,000 50 1T=3, 758 2,250 Pt= 1,542 mMat="51l0"
Q= 1,137 54,8 3,758 Pe= 0,221
15,750 6,008 Pf= 0,000
M2-24 13, 500 q= C.00C 50 1T=3, 758 24 25C Er=
Q= 5,451 54,8 3,758 C=120 Pe=
R2-24 15,750 6,008 4] Pf=
MZ-25 1 g= 0,000 50 17=2, 758 2,230 Bt=
C= 14,648 54,8 3,758 Pa=
15, 750 6,008 Bf=
MZ-26 13,500 = 1T=3, 758 2,250 Pt= 1,734 Mat="310"
O CH oY Pe= 0,221
BE2-26 15,750 6,008 Bf= O,
13,500 q= 2,000 59 1T=3, 758 Ft= 1,886Mat="510"
Q= 51,596 54,8 Fe= 0,221
15,750 PE= {1,003
MZ-28 13,500 = @,.000 50 1T=3, 758 2,230 Pt= 1, at="510"
0= B0,998 54,8 3, 758 2 0,
R2-28 15, 750 6,008 PE= 1,
M2-29 13,500 a= 0,000 50 17=3, 758 2 e 2B Pt= 1,540 Mac="510"
Q= 119,247 54,8 3,758 C=120 Ppe= 0,221
R2-29 15, TR 6,008 6,002 PE= 0,012
M2-30 1T=3, 758 2 4 Mat="810"
R2-30 8
M2-31 13,500 1T=3, 758 2 Mat="s10"
3
R2-31 15;:750 6
M2-32 13,500 g= o, 1T=3,758 2, Pt= 1,3898Mat="s510"
Q= 460, 3, Pe= 0,221
R2-32 15, 750 6, PE= 0,149
M2-33 13,500 50 1T=3, 758 2,250 t= 1,379Mat="810"
54,8 3,758 Pe=
R2-33 6,008 PE=
M2-534 13,500 o= g.000 50 1T=3, 758 Pt 3 B
0= 458,146 54,8 C=120 Pe= 0,221
R2-34 15,750 0,154
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Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length F [M] C factor elev (Pe)
Node 2 [mM] K-factor [lpm] [mm] [M] T [M] bar/M frict (Pf) Notes

2,500 o= 0,008 100 1T=8,015 Pt= &,5410
=124%3,275 108,2 2E=8,015 c=120 Pe= -0,255
NG5 -0, 100 4TN=9, 618 0,008 Ef= 0,310
N5 -0,100 q= C,00C 10C 1E=4, D08 r 550 Pt= 5,4B6Mat="510"
Q=1243,275 108,2 4,008 Pe= 0,446
M3Z- 4,450 558 PE= 0,049
N5-1 4,450 | Q, 100 1TM=2,403 4,50C Pt= 991 Mat="s510"
o= 6389, 108,2 2,405 Pe= 0,441
N5-2 8,959 &, 903 8,0 Pf= 0,011
ZER' 13,500 a= 0,800 &5 1T=5,019 41 550 Bt= 1y
Q= 537,037 66;8 ATN=8, 365 15,893 C=120 Pe= -1,
NG5! -0,100 18=2,50% 57,443 0,012 pef= 0,
N5' -0,100 o= 0,000 &5 1E=2, 508 4,550 Pt= 1,998
G= 537,037 66,9 7,509 £=120 Pe= D,446
N5-1"' 1,45 7,055 0,012 Pf= D,DER
§5=-11 4,450 aq= 3,080 &5 11=5,019 l,464Mat="510"
Q= 180, 66, S 0,441
NE~-2! 8,950 0,018
N5-2 8,950 aq= 0,800 50 1E=1,873 4, 539 Mat="510"
Q= 629,113 54,8 0,000
NE=232 8,859 3,393
NE-232 8,850 o= 2,300 BE=
0= 0,00C =128 Pg= 0
N5-233 B, 950 2,300 0,031 Ppf= D,
NE-233 8,850 ag= 119,257 50 2,300 Pt= 1 Mat="510"
Q= 396,759 54,8 2, 000 = Fe= 0
N5-—234 8,550 2,300 ] Pi= 0O
N5-234 8,950 I15 o= 116,831 59 2,300 Pt= Mat="510"
Q= 279,826 54,8 p,000 €=120 Pe=
N5=-Z235 8,550 2,300 6,01 Pf=
N5—235 2,950 115 o= 50 2,300 EFt= 1,008%Maz="310"
o= 54,8 0,000 Cc=120 Pe= 0,000
NE-236 8,550 2,300 0,004 Ef 0,008
N5-236 2,850 115 g= 1 2,300 Et= 1,00lMaz="510"
Q= 0,000 C=120 pPe= 0,000
N5-237 8,950 2,300 g,000 Pp£= 0,001
N&-237 8,550 115 wa= 50 2,300 Bt 1,000 Mac="310"
Q= 54,8 0,000 c=120 Pe= 0,000
N5-238 8,950 2,300 0,001 Pf D, o002
N5-738 8,950 115 g= 115,089 50 1,350 Pt= 1,002Mat="510"
Q=-180,755 54,8 0,000 c=120 e= 0,200
N5-2* 2,950 1,350 0,004 PEf= -0,008
N5-1 4,430 g= p,000 50 1T=3 3¢ Bt= 4,901 Mac="3ip"
| Q= 604,163 54,8 C=120 Pe=
N5=-171 4,450 6,041 Pf=
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Node 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factar  elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] [M] T[M] bariM frict (Pf) Notes
N3=171 4,450 115 q= 5 Z, 300 PEt= b Mat="510"
Q= 54,8 g,000 C=120 =
N3=173 4,450 &5 300 D, 025 BEf=
HE-173 g ,450 115 g= 139,382 54 Z, 300 Fft—= 1,489Mat="810Q"
g= 188.68% 54.8 Q. Q00 C=120 Pe= 0,000
4,450 2,300 D,0B5 PE 0,011
HNZ-175 4,450 = b = 1,458 Mat="510Q"
B C=120 Pe= 0,000
M3=177 4,450 2 B,001 ¥Ff= -D,002
RE=17571 4 450 15 g= 138,377 50 Q; 250 Mat="slo"
Q=2358,282 54,8 Q. Q00 c=120
=14 4, De 250 D,015
Nz-1%91 4,450 115 ag= 142,075 25 1,300 Ft= 1,326Mat="540"
Q= Q.000 26,6 Q.. 000 c=120 Pe= . 000
N3=172 4,450 1,300 Bf- 0,000
N5-173 4,450 115 = 138;382 25 Pt= 1,469Mat="540"
g= 134,012 ZE&,5 =120 Fe= 0,000
HZ-174 4,450 0,083 FPf= 0,111
NS-175 4,450 115 g= 138,862 25 0 Bt= 1,453 Mat="540"
Q= 133,510 2%6.85 0,000 C=120 Be= 0,000
ME-176 4,450 1300 Q088 Ff= D,110
N5=-177 1,450 115 g= 138,977 25 L B0 Pt= 1,40DMat="3540"
D= 133,622 26;6 0,000 C=120 Fe= 0,000
N5-178 4,450 L., 30E B.88z Pf= 0,110
Pipe Material
310 - 8Schedule 10 Steel A = Alarm
340 - Schedule 40 Stesl B - Butterfly Walwe
B = k Valve
E — 3Ztandard 90 degree elbow
= Gate Valve
T - Tes - Flow turn 30 degrees
T™H = Teg - thru path
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Flow Diagram (1 of 8)

R1—34*133'7’4 #129.37 wiza i *128,46 *121.,. 08 *134,99
Mi-34 L34-1 L34-2 L34-3 L34-4 L34-5 L34-6

p— e ——a——
316,69 185,95 56,58 72,64 202,10 333,18 458, 1
& 316,868

R1-33 *131, 64 *130,20 wlEE, g2 *130,24 *1 31,77 *135,62
1-33 133-1 133-2 L33-3 L33-4 L33-5 L33-6
— g
323, 65 192,01 61,81 68,22 198,44 330,23 465, &
LE%U,BE

B1-32 *135.,02 *133,.33 +#133,07 133,21 *134,56 +*138,18
M1-32 L32-1 L32-2 L32-3 L32-4 L32-5 L32-6

p—— s ——
346,57 211,56 TE 22 54,84 188,05 322,61 460, 7
A 988, 9:

9‘1_31*149,40 *148,97 *=149,04 *150,28

Mi_31 L31-1 L31-2 1L31-3 L31-4 L31-5 L31-6
— I ——= g ———a——@——-
257,20 107, 80 = Gl g 120, 21 340,48 340,48 340,49
A 1244,12

R1-30

M1-30

ﬁ_

167,69
*10?6,43

R1-=29

M1-2%

_‘

11825

957,18

Bl1-28

M1-28

_‘

81,00

876,19
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Flow Diagram (2 of 8)

£131,06 *134,99 R2-34
L34-5 134-6 L34-7 134-8 L34-3 M2-34
+—F 0 —+—0——0—=
¥2,10 333,16 468,15 468,15 468,15 468,15
468,15
*131,77  *135, 62 R2-33
L33-5 L33-6 L33-7 133-8 L33-9 M2-33
—~— 00— 0——
38,46 330,23 463,85 465,85 465,85 465,85
A 934,00
DER'
A 1471,03
*134,56 *138,18 ;
> ' RZ-32
L32-5 1.32-6 1.32-7 132-8 L32-9 M2-32
—— 0 ——+— 0 ——0—=—
38,05 322, 61 460,79 460,79 460,79 460,79

p R2-31
L31-5 L31-6 L31-7 L31-8 L31-9 M2-31
—i— A — —— s —-F—— —W——
10,48 340,48 340,48 340,48 340,48 340,48
A 2272,30
R2-30
M2 -30
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Flow Diagram ( 3 of 8)
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Flow Diagram (4 of 8)

~]

[ EE A B
1
2o o

(%]

[

3 s
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Flow Diagram (5 of 8 )

R1-18
M1-18

Weudd

A 773,64
R1-17
M1-17

0,00

& 773,64
R1-13
M1-13

A 773,862
B1-10
M1-10
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Flow Diagram (6 of 8 )

2742,79

RE2=15
M2-15

2743,26
R2-9
M2-9
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Flow Diagram (7 of 8 )

A 773,17
R1-9
M1-9

Page 27

_‘
3,21

A 769,96
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Flow Diagram (8 of 8 )

LUIZ CARLQS Assinado de forma

digital por LUIZ CARLOS

PARRA:05796 PARRA:05796726897

Dados: 2020.02.10

726897 17:07:59 -03'00"
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