Hydraulic Calculations

for

Project: ALFANDECGA DA RECEITA FEDERAL DO BRASIL NO ESTADO DE SAO PAULO

Drawing no.: SRG_1860_SPK_MC_R02_VGA2
Date: 14/01/2020

Remote area number:
Remote area location:

Occupancy classification:

Density:
Area of application:
Coverage 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:

Design

AREAD2

VGAD2 + RACK12

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

186m2

8.55m2

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

1777,82lpm

none outside + none inside

4771,81 Ipm at -0.845 bar [ 0,855 bar safety margin

(8553,5%) ]

4771.81 Ipm at 6,964 bar
wet pipe

B56m3 (SPK) + 64m3 (HD)

Water Supply Information

Date:

Location:
Source:

Contractor: RECEITA FEDERAL

Under contract with: SORENGE
Name of designer: LUIZ BUENO

Authority having jurisdiction: CCORPO DE BOMBEIROS DE SAC PAULO

Notes

CALCULOC HIDRAULICO DO SISTEMA DE CHUVEIROS AUTOMATICOS
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14/01/2020

AREA DE CALCULO 02 (VGA2) - TETO E RACK

Supply Analysis

Page 3

Static Residual Available Total Required
Node at Pressure Pressure Flow Pressure Demand Pressure
[bar] [bar] [lpm] [bar] [lpm] [bar]
RTI 0,01 0,01 4771 ,81 ={,B5
Node Analysis
Elev Pressure Discharge Elev Pressure Discharge
Node Tag (L] Type [bar] [1pm] Node Tag [M] [bar] [lpm]
RTT -1, 850 scurce -0, 845 -4771,80 MZ-16 13,500 2,512 0,000
EB 0; 200 ref -1,062 0,000 M2=-17 13,5060 2,441 0,000
SB 0,900 ref 74381 0,000 M2-18 13,500 22,3718 0,000
MI-1 13,500 ref < e A 0,000 M2-19 13,500 2,259 o000
M1-2 13500 rel 3,370 0,000 M2-2 13,500 222 0,000
M1-3 13,500 el 3 354 0,000 M2=-2 13,500 2; 156 0,000
M1l=4 13,500 ref £ (P 6 0,000 M2-22 13,500 2,085 0,000
Ml1-5 13,500 ref 3270 0,000 M2-23 13,500 2,814 0,000
M1-5 13,500 ref xiRe i 0,000 M2-24 13,500 1,943 0,000
M1-7 1.3, 500 ref 3,149 D,000 M2-25 13,500 1,872 0.000
M1-8 13,500 ref 3,080 0,000 M2-26 13,500 ref 1,802 0,000
M1-3 3,500 ref 3,010 b,.000C M2=27 13, 5060 zaf 1,734 O,002
MI=18 135 5080 ref 2,939 0,000 M2~-28 13,560 ref 1,662 g,000
Mi-11 13,5800 ref 2,888 f,000 M2-29 3; 5040 ref 1,607 D000
MLI=12 1 00 ref 2, 197 0,000 M2-30 13,5008 ret 1; 551 B 060
M1-13 13, 500 i =5 2,726 0,000 M2-31 13,500 ref 1,502 0,000
Ml-14 13,500 2,654 D000 M2-32 13,500 ref 1:465 J.080
HMi=15 13,500 2,583 0,000 M2=33 13,500 ref 1,447 0,000
M1-16 13,500 2,812 0,000 MZ=34 3,300 raf 1,444 D, 080
MI=-17 13300 2,441 D,C00 L31- 15,750 K=160,00 0,894 151, 306
M1-18 13,500 2,370 o,000 L31-2 15,750 EK=isD,00 G,889 150,831
Mi-1% 13,500 2,299 0,000 L31-3 15,750 ¥K=160,00 0O,B8B8% 150,891
M1-20 13,500 2,227 0,000 L31-4 15,750 EK=1860,0¢ J,904 152,083
M1-21 13,500 2,156 0.000 L3315 L5 750 ref 0,846 2.000
ML1-22 13,500 2,085 0,000 L31-6 15, 750 ref 0, 288 2000
Mi-23 13,500 2,014 0,000 L31-7 15,750 ref 1. G 0,000
Mi=-24 13; 500 1,942 0,000 L.31-8 15,750 ref 1073 0,008
M1-25 135 500 1,869 b, 000 L31-9 15,750 ref 1,11% 0,000
M1-26 135 500 1,793 0,000 L31-10 15,750 ref 1,158 g,000
M1-27 13,500 1 A 0,000 L3z2-1 15, 790 E=160,00 0,720 135,726
M1-28§ 13,500 1,619 0,000 L32-2 15, 750 K=160,00 0,700 133,500
H1-29 13,3500 1,509 0,000 L32-3 15,750 ®=160,00 0,697 133,569
M1i-30 13,500 1,372 D,o00C L32-4 15,750 EK=1%d,00 0,683 133,658
Mi1-21 13,500 1,194 0,000 L32-5 15,750 ¥=140,D00 0,711 134,909
M1-32 13,500 1,078 0,000 L32-6 15, 750 K=:160,00 0,748 138,250
1=33 13,500 1,928 0,000 L32-7 15,750 ref D,820 0,060
M1i-34 13,500 1811 0,000 L3z2-8 T8 150 ref 0,852 J.000
DER" 13 B0 1,448 0,000 L32-9 15,750 ref O, 964 2,000
M2=-1 13,500 3,644 0,006 L3Z-10 15,7589 ref 1 3G 8,000
MZ-2 13,500 3+ 556 0,000 L33-1 15,750 EK=i60,00 0,683 122,268
M2 - 13,500 3, 465 0,000 L33-2 15,750 X=160,00 0,667 130,692
M2-4 13,500 3,381 0,000 L33-3 15,750 K=160,00 0,663 130,481
M2-35 13,500 3,302 0,000 L334 15,750 K=160,00 0,667 130,623
M2-6 13,500 327 0,0C0 L33-5 15,750 ®=180,00 0,681 132,033
M2-7 1355 3,154 0,000 L33-@ 15, 780 K=160,00 0,719 135,700
MZ-8 13,500 3,082 0,000 L33-7 15,750 ref 0,793 0,000
MZ=9 13,300 3010 0,000 L33-8 15, 750 ref 0:866 0,000
M2=-10 13,500 28389 0,000 L33~5 15, 750 ref 0,240 0,000
M2-11 13, a0 2,368 0,000 L33-10 15, 7508 ref 1,613 0,080
M2-12 13,500 2,797 0,000 L34-1 15,750 X=1&0,00 0,674 131,339
M2-13 13,500 2,726 0,000 L34=2 13; 750 K=160,00 0,658 139,835
M2-14 13,560 2,554 0,000 L34-3 5,750 HKH=160,00 0,656 128,637
M2—-15 13,500 2,583 0,000 L34-14 15,750 EK=160,00 0,;&a58 129,825
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14/01/2020 AREA DE CALCULO 02 (VGA2) - TETO E RACK Page 4

ode lysis, cont.

Elev Pressure Discharge Elev Pressure Discharge
Node Tag [m] Type [bar] [lpm] Node Tag [M] Type [bar] [Ipm]
L34=5 15,750 K=160,00 D673 131,291 R2=-25 I5, 750 ref L 651 0,000
L34-6 15,750 ®=1€0,00 0,712 135,037 R2-28§ 15,750 ref 1,581 0,000
L34-7 15,750 raf 0,786 0,000 R2-27 15,750 refl LS 0,000
L34-8 15, 750 ref 0,861 0,000 B2-28 15, 750 ref 1,441 o,000
L3d-3 5750 ref 0835 0,000 R2-23 15,750 ref 1,373 0,000
L34-10 15,750 ref 1,609 0,cC0 R2-30 15,750 ret 1,306 0,000
R1-1 1.5, 150 ref 3,192 0,000 BZ2-31 B e raf 1,196 0,000
Rl-2 135750 ref 3L G, 000 R2-32 157 750 ref 1,100 0,000
R1-3 15,750 reft 3,148 0, 000 R2-33 15,750 ref 1,079 0,000
51-4 15,750 ref 3,105 0,060 R2-34 15,750 ref 1,075 ¢,000
R1-5 15,750 ref 3, 53 G, 080 BOR 0,500 ref 6,964 00Q
R1-6 15,750 ref 2,994 0, GO NG-232 8,950 ®=115,00 1.137 48
R1-7 15, F50 ref 2,928 0,000 Ng=-233 B,950 K=115,00 1,070 957
B1-8 15,750 ref 2,860 0,000 NB-234 8,950 X=115,00 1,029 116,657
R1-§ 15,750 ref 2,750 0,000 N&-235 8,050 ¥K=115,00 1,008 115,453
R1-10 15,750 ref 2,719 0,000 NE—236 £,.950 X=115,00 1,001 115,033
R1-11 15,750 raf 2,647 0,000 NG-237 8,950 ®=115,00 1,000 115,000
R1-12 15,750 ref 2,576 0,000 NE-238 8,950 ®=115,00 1,002 5,120
R1-13 15, 750 ref 2,505 0,000 N6-171 4,450 ®=11%,00 1,51% 726
R1-14 15 750 raf 2,434 0,000 NE=-173 4,450 K=115,00 1,46< 144
R1-18 15,750 ref 2,383 0,000 HE-174 4,450 ®=115,080 1,353 133,783
Ri-18% 15,750 ref 2,292 0,000 N6-175 4,450 K=115,00 1,454 138,676
Bl-=17 15,750 ref 2,220 0,000 NE-1786 4,450 K=115,00 1,344 133,331
R1-18 15 750 ref 2,14% 0,000 Ne=177 4,450 ®=115,00 1,457 136,820
K1-19 15,750 raf 2,078 0,000 NE=-178 4,455 K=U15,90 1,387 133,470
Ri-20 15,750 ref 2,007 0,000 HE-2 8,950 ref 4,410 0,000
R1-21 15,750 ref 1,038 0,000 Ne-1 4,450 raf Z,862 ¢.004
R1-22 15,750 ~ef 1,865 0,000 NE-21 8,950 retf 1,009 4,000
R1-23 15,750 ref 1,793 0,000 Wé-1"1 4,450 raf 1,461 0,000
R1-24 15,750 raf 1,722 0,000 N6 -0,100 ref o 0,000
R1=-25 15, 758 ref 1,649 0,000 NE! ~0;100 ref 2,002 0,000
R1-2%6 15, 758 ref 1,574 0,000 DER 2,000 ref L R 0,000
R1-27 15,750 zef 1,494 0,000 Ne-172 4,450 ref Fop 8o 0,000
R1-28 15,750 ref 1,405 0,000
R1-29 15,750 ref 1,302 0,000
R1-30 15,750 rafl 1,170 0,000
R1-31 15,750 ref 0,920 0,000
R1-32 15,750 ref 0,764 0,000
R1-33 1B T ED ref 0,723 0,000
R1-34 15,758 ref 0,712 0,000
B2-1 15,750 zef 2, 387 0,080
RZ-2 15,750 ref 3,310 0,000
R2-3 15,750 ref 3,229 0,000
Bz-4 15,750 ref S P ot 0,000
R2-5 15,750 el 3,078 0,000
RZ-6 15, 750 ref 3,005 0,000
RE-T 15,750 ref 2,933 0,000
RZ-§ 15,750 ref 2, Hel 0,000
R2-9 15 750 ref 2,790 0,000
R2-10 15,780 ref i I 0,000
R2-11 15,750 ref 2,647 0,000
R2-12 18,750 raf 2,5%a 0,000
R2-113 15,750 ref 2,505 0,000
RZ-14 175 750 raf 2,434 0,000
R2-15 15,730 ref 2,363 0,000
RZ2-16 15,750 ref 25293 0,000
RZ=-17 15,750 ref AP L7 0,000
R2-18 15,758 ref 2,148 0,000
R2-19% 16,750 ref 2,078 0,000
R2-20 15,750 raf 2,087 0,000
R2-21 15,750 ref 1,93% 0,000
R2-22 15,950 ref ©,Bé5 0,000
R2-22 15,750 ref 1,794 0,000
R2-24 15,750 ref 1,722 0,000
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AREA DE CALCULO 02 (VGA2) - TETO E RACK

Pipe Information

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

Page 5

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
RTI 1,850 gq=—4771,80 200 1E=6,447 5,000 Pt= -0, 845 Mas="810"
@=4771,807 209,5 16=1,433 7,880 Fe= 0,181
E3 0,000 2,880 Pf= 0,035
ER 0,000 Pump inlet pressure = -1,062 bar
Net geain across pump = &,443 bar
S3 ¢, 000 Pump cutlet pressurs = 1,381 har
$3 0,000 gq= U, 000 6FE=18, 687 PE= 7,38 510
Q=4771,807 2 16=4, 2358 0,
BOR t,500 lc=16,088 0,
3TN=13,851
30R 0,500 o= ,000 100 164,808 1,500 Pt= 6,964 Mat="510"
Q=4771,807 108,2 14=4,808 7,634 Pe= 0,147
ER , DO 1T=8,015 19,134 Bf= 1,306
DER L 000 q= 0,000 100 lrn=2, 40 12,300 Pt= §,511Mat="S10"
0=3552,428 108,2 1E=4, 008 6,412 €=121 Pe= 1,187
M2- 13,500 18,712 8,048 PBi= U;740
M1- 13,500 q= 0,000 &5 2,508 Bt= 3,378Mac=raig"
p= 214,202 66,9 0,000 €=130 Pe= 0,000
M1-2 13,50€C 2,500 0,002 Pf= 0,006
M1-2 13,500 g= 0,000 65
0= 389,840 66,9
M1=3 1.3,/560
M1-3 13,500 g= 0,000 &5
Q= 525,068 66,9
M1-4 13,3200
M1l-4 13,500 q= 65 2,850 Ft= 3,317Mat="s510"
Q= 62 66,9 0,000 Be= 0,000
M1-5 13,500 2,850 Ef= 0,047
M1-5 85 - q= 0,000 &5 2,850 FL=
Q= 693,423 66,9 0,000 Fe=
M1=56 13,500 2,850 0,02 Pf=
M1-5 13, 508 g= 0,00 63 2,850 Ft=
g= 737,804 66,9 0,000 Pe-
M1-7 13,500 2,850 Pi=
M1-7 13,500 65 2,850 Bt=
66,9 0,000 Pe=
M1-8 2752 2,850 Pf=
M1-8 13:500 g= g;000 65 2,850 Pt=
Q= 776,023 66,9 0,000 Ba=
M1-9 13,200 2,850 Ef=
M1-9 13, 500 q= 0,000 &5 2,850 Pt= 3,010Mac="g1g"
G= 780,599 &6,9 0,000 Pe
M1-10 13,500 2,850 Bf
M1-20 13 500 gq= 0,000 65 2,850
g= 781,508 66,9 0,000
M1-11 13,500 2,850

report created by lhe "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-factor [lpm] [mm] [M] T [M] bar/M frict (Pf) Notes

Mi-11 13,500 g= 65 2,850 58 MatL="510"
= 66,9 0,00

I i et 13,500 2,850

M1=12 13,500 = 65 2,850 97 Mat="510"
Q= 66,9 0,000

M1-13 13,500 2,850

Ml-13 13,500 o= O, 000 8B5S
g= 781,558 66,9 0,

M1-14 13,500 2,

M1-14 13,500 o= 0,000 &5 &y
O= 781,558 66,9 2,

Mi-15 13, 500 Zy

M1-15 13,500 g= a,D00 65 2:;
g= 781,558 66,9 0,

M1-18 13,500 o

Ml-1% 13,500 o= 0,000 &S Z,
G= 781,5 66,9 0.

M1-17 13,500 3

M1-17 13,500 o= 0,000 65 2 Pt=
g= 781,558 66,9 0 Pe

M1-18 13,500 2 Pf= 0,071

M1-18 0o g= 65 2 Pt= 2,370Mat="s510"
3= 66,9 0 P 0,000

M1-189 13,500 2 =5, 0,071

M1-19 13,500 g= 0,000 6% 2,850 Pt= 2,239Mat=*310"
=Rl 558 65,0 0,0 : 0,000

M1-20 13,500 Z:8 Pf= 0,071

M1-20 13,500 g= 0,000 &5 5 Bt= 2,227 Mat="510"
o= 781,558 65,05 0. Fe= 0,000

M1-21 Z; Pf= 0,071

M1-21 13,500 g= 0,000 &5 2,830 Pt= 2,156 Mat="510"
Q= 781,563 66,3 0,000 Pe= 0,000

M1-22 3,500 2,850

M1-22 13,500 o= 0,00 65 2;850 2,085Mat="510"
g= T81,B15 &6,3 ), D00 8,000

M1-23 13,500 2,850 b,071

M1-23 13,500 a= ), 000 &5 2,850 2,014 Mat="510"
Q= 784,023 66,2 0,000 0,000

M1-24 13,500 2,850 0,872

M1-24 13,500 65 2,850 Et=

66,3 0,000 Pe=

M1-25 13,500 2,850 Pf= 0,073

M1=25 3, 500 g= 0,000 &5 2,850 PL= 9 MaL="s510"
Q= 810,132 66,9 D,D0D c=120 P

M1-28 13,500 2,850 9,027 ¢

report created by the "Simple Hydraulic Calculator” version 2.3.6 from www.igneusinc.com
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Node 1
Elev
Node 2 [m]

num & length

AREA DE CALCULO 02 (VGA2) - TETO E RACK

Pipe Information, cont.

L [M]
F [M]
T [M]

Page 7

total (Pt)

elev (Pe)

frict (Pf) Notes

Ml-26 13,500

850
oo

2,850

Pt=

1,793 Maz="510"
0,000
0,082

M1-27 13,500
M1-27 135500
M1-28 13,500

¥
o

Q2 m
o a

[

Pt= 1,711Mat="510"

By o b
@ o W
W@
(= o S

SMat="510"

o

[
e O o
u
e

IMat="S10"

% I = B 05}

h O N
[ B e+ ]

o)
Gl oin
(=1

[ I o4
=}

sig"

il
{3 o}
=
=

1,026Mat="510"

2,500

Lot Bl |
o
[}
(w |

644 Mat="510"

[ T T 5

Fe=

S

@t
e
=
)
-t

n

M1-31 13,500
M1-32 13,300
M1-32 13,500
M1=-33 13,500
M1-33 13,500
Mi-3d 13,500
M2=1 13,500
M2=2 13, 500
MZ2-2 13,500
MZ-3 13,300
M2 -3 1 "

Mz-4 1

L
i

i)
ot
1
(83
= b

s}
i
I
3
o

485 Mat="510"

T‘
ul
I
o ¢
-]
vl
iy

MZi-4 13,50

HMZ2-5

(o]

(s [l

(Ve i

B}

P38 Mat="510"

fis )
h T
I
o o W
oo
J o
(Yo

M2-5 13, 5
M2-6 13, 50
M2-§ 13,50
M2-7 13, 51

3,302 Mat="510"
0,0c0
0,075
3,227Mat="510"
0,000
0,073

=
(35 ]
I

o
[}

()
w
O

o

¢ B50
2,850
C,000
2,850
2 B850

¢+ B30
0,000
2,830
2,850
0,000
2,830

0,000
0,072

report created by the “Simple Hydraulic Calculator” version
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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/M frict (Pf) Notes

0

=
(%]
|
w
oy
o
o
(]
(&)

100 2 B35

00 D52 Mat="310"

g= 0, i} 50 PL= 3,082
R=2776,405 108,2 0,000 C=120 Pe= 0,000
M2-9 13, 500 2,850 0,025 PI= 3
M2-9 13,500 a= 0,000 100 2,850 t= 3,010Mat="510"
Q=2771,829 108,72 0,000 C=1Z0 ©Pre= 0,000
M2-10 13,500 2,830 ¢,023 Pf= 0D;071
M2-10 13,500 a= 0,000 100 2,850 PE= 2,933Mat="510"
Q=2770,921 108,2 0,000 Q=120 Pe= 0,000
M2-11 1 ) 2,850 0,025 rf= 0,071
13,500 i 0,000 100 Pt= 2,868 Mat="51D0"
R=2770,870 108,72 Pe= 0,000
MZ-12 13,300 = D L
M2-12 13, = 0, 00C 100 t= 2,797Mac="510"
Q=2770,870 108,2 Fe= 0,000
Mz2-13 13,500 Pf= 0071
M2Z=13 13,500 G= 0, 001 100 2, PE= Mat="s510"
Q=2770,870 108,2 o, =120 BPe=
M2-14 13,500 2, 0,025 =
M2-14 13,500 g= 0000 100 » B30 PEt= Maz="310"
Q=2770,B870 108, 2 2,000 £=120 Pe~
MZ-15 13,500 2,B5¢0 C,025 PE=
M2-15 2, Bt= b
0, C=1%0 BPe=
MZ2-16 24 0,025 Ef=
M2-186 13,500 q= 0, 001 ] 2,850 Pt= 2Mar="510"
Q=2770,870 108,2 0,000 Yo
M2-17 13,500 2,850 Pf=

M2-17 1 2 PL= 1Mat="510"
0 £=120 Po=
M2-18 13,500 z 0,025 pf=
M2-18 13,500 a= 0,000 100 2,850 PL= DMar="s1p"
Q=2770,870 108,32 0,000 Pa=-
M2-16 13,500 2,850 Pf=
1 a= 0,000 100 2,850 Pt= Z2,299%Mac="g10"
Q=2770,870 108,2 0,000 Pe= 0,000
M2-20 13, 500 2,85t Pf= 0,01
M2-20 13,500 o= 0,000 100 2,850 PT 2,227 Mat="310"
Q=2770,870 108,2 0,000 C=120 PFe= 0,0
13,500 2,850 0,025 Pif= D,071
M2-21 13,500 = 0,000 100 , B30 Pt= 156 Mat="310"
Q=2770,8565 108,2 0,000 Pe= 0,000
MZ2=27 13, 500 2,850 PE= i g
M2-232 13,500 a= 0,080 1b9 2,850 Pt= 2,085 Mat="S51D"
R=2770,613 108,2 0,000 C=120 pe= 0,000
M2-23 13,500 » 854 0,025 PE= D,071

report created by the "Simple Hydraulic Calculator” version 2.3.6 from www.igneusinc.com
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Elev
[M]

AREA DE CALCULO 02 (VGA2) - TETO E RACK

Pipe Information. cont.

Discharge Nom Fittings L [M]
i.d. num & length  F [M]
[mm] [M] T [M]

Page 9

L
i
Lok ]
(=]

o
oo

100
108;2

o

= ot
oo R

o

M2-_273

M2-24
51y

M2-24

L

w
E
.1
=
(=)

o
[}

mom

=
|

o

d
]
=]

2

I Mat="510"

M2-25
MZ2-26
M2-26

o O

ZMar="s510"

g 1DO
72 Lig.2
a8 180 2
o8, 2 0.

oo

Mat="310"

M2-27
Mz2-28
M2-28

13,500
13,500

IMac="s10"

mn
=]
2

L
BT

@ m

o oo

(a3}
{w B -

[ %

oo

Lo I I
w Qe

(= ]
(= B S

oo

2 Mat="3510"

(=

3,500
3,300
Y+ 500
3, 500

=" 310"

n
|
o

Mat="s510"

ST

[}
-
(%]

in

100 2,
2 I08.2 Q.
100 i
108,2 0,
2,
100 2y
108,2 a,
2,
00 100 24k
73 108.2 0,000
0@ 108 2
45 108,2 o,
2,
Q0 50 2E=3, 7486
0Z 54,8

o w

o

M2-33
R1-1
R2=-
R1-2
R2-2
R1-3
R2=3

report created by the "Simple Hydraulic Calculator" version 2.3.6 from www.igneusinc.com



14/01/2020 AREA DE CALCULO 02 (VGA2) - TETO E RACK Page 10

Pipe Information, cont.

Node 1 Discharge Nom Fittings L [M] total (Pt)

Elev & Flow i.d. num & length  F [M] C factor  elev (Pea)

Node 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/m frict (Pf) Notes

R1-4 15,730 g= 0,000 5 2E=3, 74%& 28,800 Pt= 3,105Mat="510"
Q= -99,385 94,8 3,746 C=120 Fe= 0D,D0D

RZ-4 155180 32,546 C,001 Ef= -D,027

E1-5 5,730 - 0,000 S0 2E=3, 748 28, B00 Pt= 3,053 Mag="510"
g= -58,970 54,8 3,746 C=120 Ee= 0,000

R2=5 15,7350 32,546 0,301 Ef=-0,024

R1-6 15,750 q= 0,800 50 2E=3, 74d& 28, BOD Ft= 2,994Mat="510"
p= -44,382 54,8 3,746 Fe= 0,000

2A-5 15, 750 32,546 Pf= —0,011

R1-7 15 T30 = 0,400 50 2E=3,748 28,800 2,929 Maz="310"
Q- -25,660 54,8 1,746 D, 000

R2-7 15,750 32,546 -0,004

#1-8 15; 730 q= 0,000 S0 2E=3, 7148 28,800 Bt= 2,860Mat="g5ip"
= =12,559 54,8 3,746 C=120 Pe= 0,000

RI-8 158, 130 37, 546 0 pf= 0,001

51-3 15, 730 q= 0,000 S50 ZE=3,748 28,800 Ft= 2,790Mat="310"
= =-4,576 54,8 3,746 C=120 Fe= 0,000

R2-9 15, 758 32,546 ] PE= 0,000

R1-10 2 L &g a= G000 50 2H=3,74% 26,800 Et= 2,71%2Mat="310"
Q= -0,3%08 54,8 3,740 €=120 Pe= 0,000

Rz—10 15,750 32,546 0 BEf= 0,000

R1-11 15,750 ag= G000 50 2E=3, 748 28,800 Pt= 2,637Mat="51p"
g= -0,030 54,8 3,746 C=120 Fe= 0,0CD

R2=—11 15, 750 32,546 0 Ef= 0,000

R1-12 15,730 q= £,000 350 2E=3, 748 28,800 Pt= 2,576Mat="510"
= €,000 54,8 3,748 c=120 FEe= 0,000

R2-12 15,750 32,546 0 pf= 0,000

RI-13 15,750 g= 0,000 50 2E=3,745 28,800 Pt= 2,305Mat="sl0"
Q= G, 000 54,8 3,748 C=120 PBe= 0,000

R2-13 15,750 32, 546 Pf= 0,000

R1-14 15,750 of= 0,000 S0 2E=3, 745 28,800 Pt= 2,434Mat="510"
g= 0,000 54,8 3,746 C=120 Fe= 0,000

R2-14 15,750 32,546 i Pf= 0,000

R1-15 15,750 o= 0,000 50 2u=3,746 28,800 IMat="510"
= 0,000 54,8 3,746 e=120

RZ-1>2 15, 750 32,5486 4]

R1-16 15, 7450 aq= 0,000 50 2E=3, 746 28,800 Pt= 2,29%2Mat="310"
Y= 0,000 54,8 3,748 C=120 Pe= 0,000

R2-16 15,750 32, 546 ) BL= §,0CC

R1-17 15, 750 = 0,000 50 2E=3,748% 28,800 Pt= 2,220Mat="510"
g= 0,000 54,8 3,746 c=120 Pe= 0,000

RZ-17 19 758 17,546 i pf= 0,000

R1-18 15, 750 o= 0,000 50 2E=3, 748 28,800 Pt= 2,14%Mat="g10"
g= 0,000 54,8 3,746 C=120 Pe= 0,000

R2-18 15,750 32,546 0 pf= 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 factor elev (Pe)

Node 2 [M] K-factor [Ipm] [mm] M] T [M] bar/M frict (Pf) Notes

R1-18 15758 g c.000 50 2E=3;748 Ft= 2,078 Mat="510"
o= 0,000 54,8 C=120 Ee= 0,000

R2-1% 15, 1750 0 Ef= 0,000

Rl1-20 T &, THEH o= C:000 =8 ZR=3,74% 28,800 Et= 2,007 Mat="510"
= 0,000 54,8 3,746 C=120 Pe= 0,000

R2-20 Lo Tan 12,5486 ( Bf= 0,000

R1-2 15, 750 = c,000 50 2E=3,745 28,800 Pt= 1,%36Mat=siQ"
g= -—=0,0085 54,8 3,748 c=120 e= 0,000

R2-21 15, T5D 32,5486 0 £ 0,000

Rl 22 15,7350 a= c,.o00C 50 ZE=3,74% 28;800 Pt= 1,865Mat="810"
2 -0,252 54,8 3,746 C=120 EBe= 0,000

2-22 15,750 32,546 (7. gf= 0,0€0

R1-23 15,750 a= g,o00C 50 2E=3,745 28,800 Pt 1,723 Mat="510"
Q= =2,208 54,8 3,746 C=120 re= 0,000

R2-23 15, 750 32,546 4] Ff= 0,060

R1-24 135 7350 g= 0,000 50 2E=3, 745 28,800 Bt= 1,722Mat="510"
g= <=7,838 54,8 3,746 €=120 Pe= 0,000

R2-24 15,750 32,548 0 Ef= 0,000

R1-25 15,730 g= c.o00 20 2E=3, 748 28,800 Ft= 1,649%Mat="g310"
Q= -18,273 54,8 3,748 e=ta 0,00

R2-25 15,750 32,548 0 f= -0,082

R1-26 15, 130 a= g,000C 50 2E=3,7485 28,4800 t= 1,574Mat="510"
g= —-34,325 54,8 3,746 Fe= , 000

R2-26 15,750 32,5486 Bf= =0,007

R1-2Y 15,750 a C,000 50 2E=3,748 28,800 Pt 1,484 Mat="510"
R= -56,758 54,8 3,746 Fe= 0,000

BR2-27 15,730 X2, hdh Ef= -0,017

Rl-28 1.5 T5 (5 ¢, 00 5O ZE=3,745 28,800 Fr= 1,4C5Mat="s10"
A= -8¢6,421 5&£,3 3,748 c=120 Pe= 0,000

R2-28 15,150 32,946 0,001 Pf= -1,037

R1-2% 15,750 a= 0,000 50 2E=3, 745 28,800 Bt= 1,3C2Mat="s510"
g=-124,35C 54,8 3,746 Be= 0,0C0

R2-29 15,750 32,546 Ef= -0,072

R1-30 13,7730 g= e,e00 50 2E=3,746 28,800 Bt= 1,176Mat="s510"
P=-171,862 54,8 3,746 Cc=120 Fe= 0,000

R2-30 1 32,546 0,004 Ppf= -0,130

R1-31 15,750 o= ¢,00¢ 50 1E=1,873 1,000 Ft= 0,920Mat="310"
Q= 285,078 54,8 1,873 Fe= 0,000

L31-1 15,750 Z,873 Ef= 0,026

L31-1 15,750 160 g= 3,000 Pt= 0,EB24Mat="g10"
Q= 0,000 EFe= 0,080

L31-2 1.5, T8 3,000 Ef= 0,008

L31-2 15, TED 160 g= 150,831 50 3,000 Et= 0,689%Mat="310"
g= -37,059 54,8 0,000 Pe 0,000

3% = 15,750 3,000 Pf= -0; 001
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Pipe Information. cont.

Page 12

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 [tpm] [mm] [M] T [M] bar/M frict (Pf) Notes
L31-3 1.5, 150 180 o= 150,891 5D 3,000 Pt= (,E889Mac="s1C"
0=-187,950 54,8 0,000 pe= 0,000
L31-4 15,750 3,000 Pf= -0,C14
131-4 15,750 160 o= 152,08% 50 3,000 Pt= 0O,
¢=-340,039 54,8 2,000 Pe= O,
L31-5 15,750 3,000 2f= -0,
15,750 a= 50 3,000 pt= 0,9%46Mat="510"
=-340, 54,8 0,000 Pe= 0,C00
L31-6 TR, 754 3,000 Pf= -0, 042
L31-§ g= 0 51 3,000 =i 0,988 Mat="510"
G=-340,039 54,8 o, 000 €=120 pPe= 0,000
FT=T 15,750 3,000 0,014 Ppf= -0,042
L31-7 15,750 o= C.000 50 3, 000 Pt= 1,031 Mat="g10"
C=-340,039 54,8 0,000 Pe= (0,000
L31-8 15, 750 , 000 Pf= -0,047
.31-8 15,750 50 3,000 pE= 1;
54,8 0,00 Fe= 0,
1.31-8 15, 50 3,000 a, PE= -0, 047
L31-58 L5250 = G,000 50 3,00€ Bt= 1,1l&Mat="810"
g=-340,0329 54,8 a,000 Pe= 0,000
L31-10 15,730 3,000 Ff= -0,042
L3lL=18 15,730 o= 0,000 5B 1R, 373 0,800 = 1, e="510"
Q=-340,039 54, ;873 Pe= 0,
RZ-31 15,7750 2,673 pf= -0,038
15,750 o= 0,000 50 181, 873 1,000 0,764 Mac="510"
0= 257,353 54,8 1,873 0,000
L32-1 15, 75¢ 2,873 0,045
15,750 160 g= 20 3,000 0;720Mat="810"
o= 54,8 ,Don 5,000
L32-2 15, 150 3,000 0,019
L32-2 160 &= 133,900 50 3,000 0,700 Mat="510"
o= 87,728 54,8 0, 000 0,000
L32-3 15,750 3,000 0,003
L32-3 15,750 160 50 1,030 0,697 Mac="510"
54,8 0,000 0,000
L32-4 15,750 3,000 —~0, 001
L32-4 i e 160 g= 123,668 50 1,000 Et 0,698 Mac="510"
0=-179,509 54,8 0,000 Pe= 0,000
L32-5 15,750 3,000 Ef= -0, 013
32-5 15,730 160 50 3,000 Pt= 0, 711Mat="310"
54,8 0,000 c=120 Pe= 0,000
L32-6 s s ¢ 3,000 ¢,012 f= -0, 037
L32-6 15,750 180 == 138,350 50 3,090 Ft= 0; 748 Mat="510"
Q=—-452,768 54,8 0,000 Pe= 0,000
T.32-7 15, 750 3,000 Pf= -0, 072
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num & length

L [M]
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T [M]
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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
R1-34 = 0,000 50 1E=1,873 1,000 BPt= Mat="sS10"
Q= 327,224 5£,8 1,873 c=120 Pe=
L 15,750 2. 873 0013 Pf=
L34-1 185,750 160 = 131,335 508 3,000 Pt= 0,674Mat="510"
Q= 195,885 54,8 2,000 £=120 Pe= 0,000
L34-2 13,7350 3,300 G,083 Pf= B;08015
L34-2 750 160 g= 129,839 5D 3,000 Pt= 0,650 Mat="510"
Q= 66,045 54,8 0,000 Fe= 0,000
T34-3 15,750 3,900 Pf= 9,002
L34-3 1%, 750 180 g= 129,837 5D 3, 000 Pt= 0,656Matc="5§10"
Q= -63,;592 54,8 0,020 c=120 Pe= 0,000
L34-4 15, 758 3,000 6,081 Pf=-0,002
L2a-4 15,750 lg0 g= 3,000 Bt= 0,558 Mat="310"
R== 0,000 c=120 Pe= 0,000
..34-5 15,750 3,000 8,005 PRf=-D,015H
L,34-5 155 160 g= 50 3, BOO PE= D,673Maz="510"
o= 54,8 8,9 c=120 Pe= 0,000
T34-6 15, 3,030 0,012 Pf=-0;039
34-8 15,750 160 &= 135,037 50 3, 000 PL ), T12Mat="310"
0=-—459,745 5£,8 0,000 c=120 Pe= 0,000
L34=7 15758 3,000 0,025 ©Pr=-D,074
3247 15,750 g= 0,000 20 3,00 Pt= 0O,78@eMac="310"
Q=-459,745 54,8 0,000 C=120 Pe= 0,000
L34-8 35, 50 3,080 G,025 Pf==0,074
L34-8 15,730 g= 0,000 50 3,000 Pt= 0,881 Mac="510"
Q=459,74% 54,8 0,000 Fe= D, 000
L34-9 15,730 3, 000 Pf= -0,074
L34-8 158,756 g= 0,000 5B 3,000 Pt= 0,%35Mat="510"
Q=-459,745 54,38 0,000 c=1286 Pe= 0,000
L34-10 15736 3,000 G025 Pi= =0, 074
1.34-10 15,7350 o= 0,000 350 l1E=1,872 0,800 1,009 Mac="310"
9,745 54,8 1,873 0,000
R2-34 ) R e o) 2,673 -0,066
M1-1 13,500 1T=3, 758 2,250 3,376 Mas="810"
3,758 p,221
El-1 18,750 B, 308 =08
M1-2 13,500 o= 0,000 S0 1T=3,758 2,250 Ph= 373
Q=-175,638 54,8 3, 758 C=120 Pe- 0,2
rni-2 s N e 6,008 C.,064 Pf=-0,0
M1-3 1 50 1 ;758 Pt= 3,351 Mat="510"
54,8 Pe= 0,221
Ri-3 15,750 PE= =0, 015
Mi-4 g= g, 000 490 758 2,250 Pt= 3,317Matc="310"
Q= -99,385 54,8 3. 758 €=120 Pe= D,221
R1-4 15,750 6,008 C,001 Pf= -0;009
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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 [lpm] [mm] M] T [M] bar/M frict (Pf) Notes

M1-5 13,500 g= 0,000 50 1T=3, 758 2,250 Bt= 3,270 Maz="810"
Q= -68,970 54,8 3,758 =128 Ppe= 0,221

R1-5 15, 750 6,008 0,001 ®Bf= -8,004

M1-5 13,500 g= 0,600 50 1T=3, 748 3,212 Maz="510"
g= —-44,33% 54 8 0,221

Bi-5 15, -0, 002

M1-7 13,500 @= 0,000 50
Q= -25,66c¢0) 54,8

Rl 15; 730

M1-8 a= 8008 50 17=3, 738 2,250 Pt= 3,0DBDMat="310"
= 559 54,8 3,758 B=120 Pe= D221

R1-8 15,750 6,008 0 Pf= 0,000

Mi-9 13,500 - 50 1T=3 . ThY 2,250 Pt= 3,010Maz="310"
= = 54,8 3,758 =120 Pe= 0,221

R1-% 18, 750 6,008 0 Pf= 0,000

M1-10 13,800 o= g,.300 50 1T=3, 758 z, Pt= 2;939Macs="510"
U= -0,9%08 54,8 = Pe= 0,221

R1-10 15, 750 ' 0 Pf= 0,000

M1-71 i 0,300 S0 58 2,250 Ft 2,868 Mac="810"
= =0,050 54.8 3.758 =176 Pe= 0;221

R1-11 15,750 6,008 0 Bf= 0,000

M1-12 13, 500 a= 0,000 50 1T=3, 758 s BPt= 2,797 Mac="s1Q"
Q= 0,000 54,8 E=120 PBe= 0,221

R1-12 1 6, PE O, 200D

M1-13 132,500 a= 0,000 50 17=3,758 2,250 Pt= 2,726Mat
0= 0,000 54,8 3,758 Pe= 0,221

R1-13 15, 750 6,008 Bf= 0,000

Mi-14 a= 0, 50 17=3,758 2,250 PE= 2, 310"
= o, 54,8 3,758 C=120 Pe= D0,

R1-14 15, 750 6,008 0 Bf= 0,000

13, 500 o= 50 1T=3; 758 2,250 PL= ="31p"

D= 54,8 3,758 c=120 Pe=

R1-15 1y #50 6,008 0 Ef

Ml-16 a= 50 2,250 Pt= g1 g»
- 54,8 3,759 C=120 Pe=

R1-16 15730 6,008 0 Bf=

M1-17 13,500 a= 0,800 50 1 2,2 BE= 2,
Q= 0,000 54,8 8% 7 c=120 Pe= 0,

®1=-17 1’-,'}'-1"‘ U,:? 0 FF= ]’_

M1-18 13,500 o= 0,000 5 3 Eaes G . 250 Pt= 2,370Mac="810"
Q= 0,900 54,8 3,758 5=1206 Be= D221

R1-18 15, 758 6,008 0 PEf= 0,000

13,500 a= ), 800 S50 758 2,250 Pr= 2,289Mac-"510"

Q= 0,000 54,8 3,758 £=120 Pe= 0,221

Ri-lg 15. 750 6,008 0 Pf= 0,000
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Pipe Information. cont.
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num & length
[M]

total (Pt)
elev (Pe)
frict (Pf) Notes
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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] barim frict (Pf) Notes

MZ2-1 13,500 o= ¢,00C 50 1T=3,758 2,251 Ft=
Q= 214,202 54,8 3,758 c=120 Be=
®2-1 15,730 6,008 0,006 Bf=
MZ-2Z 13,3500 o= 0 50 1T=3,7 2, 250 Fr=
Q= 1175, 54,8 3, 758 C=120 Fe=
RZ2-2 15,7450 6,008 0,004 PFt=
M2-3 13,500 q= 50 1T=3, 758 231 Bt= Y5 Mat="510"
0= 24,8 3,758 c=120 PEe 1
RZ2-3 15, 6,008 0,003 B
M2-4 15 500 a= 2,800 50 1T=3,758 Z+ 250 Bt= 3,381}
g= 89%,385 54,8 1, 758 C=120 Pe= 0;221
R2-4 6,008 0,001 Bf= 0,009
MZ-3 13,500 50 1T=3,758 2,230 Bl 516"
54,8 3,738 C=120 Fe=
R2-5 oog D881 Ef=
MZ-8& 13,500 q= 0000 50 1T=3, 758 z 0 Bt= 3;
G= 54,8 3 B c=120 Pe= 0O,
RZ-b 15,750 6, 008 3,000 Pf= {5,002
M2 -7 13,500 q= 0.000 0 1T7=3,758 2,250 Pt= 3,154 Mat="310"
g= 25,850 54,8 3,138 Pe= 0,221
R2-7 15,750 by G0 8 Bf= 0,001
MZ2-8 1 30T aq 1T=3, 758 2,250 Bt 3,082 Mat="510"
o= 3, 758 Pe= 0,
RZ2-8 o, 7hh o, 008 Ef= 0,
M2-9 13,500 a= 0,000 50 1T=3, 758 Z. BE= 3,01 0Mat="5310"
o= 4,576 54,8 3 4 Pe= 0,221
RZ-9 15,750 By i} Pf= 0,000
M2-10 13,500 a= 0, 00 50 1T=3,758 24250 Pt= 2,93%Mat="510"
Q= 0,908 54,8 I Y Pe= 0,221
RZ-10 15,750 o, 008 Ff= D; 280
M2-11 13,500 q= o, 50 1T=3,758 2280 Pt= 2,BeaMac="5E10"
0= 0,050 54,8 3,758 C=120 Pe~ 0 1
15,750 6,00 D Pf= O 0
M2-12 13,500 a= 50 11=3,758 P A BEt= ¢ 78T MaL="s810"
Q= 54,8 3,758 C=120 Pe= 0D,:
15,750 6, 008 0 Bf= 0,000
MZ-13 13,500 a= 0,000 50 1T7=3, 758 2,250 Br=
Q= 0,000 54,8 3,758 C=120 Pe=
R2-13 15,750 6,008 0 Fi=
13,500 g= 0,000 50 1T=3; 758 25 250 Pt=
Q= g,000 54,8 3,738 c=120 Be=
R2-14 15, 6,008 0 Pt=
M2-15 > 00 g= 0,000 50 1T=3,758 2,280 b= 2,383 Mat="8510"
o= ), 000 54,8 3, Pe 0,2
RZ2=-15 5, Ef 0.0
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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 M1 K-factor [lpm] [mm] [M] T [M] bar/M frict (Pf) Notes

M2-16 g= 0.000 50 17=3;75 2,250 Pt= 2,512Mat="3510O"

g= 0,000 54,8 3,758 =120 Be= D,221

RZ-16 15, 750 6,008 ] Ef= 0,000
M2-17 13,300 g= g Ge0 50 1T=3; 758 2,250 Bt= 2,441 Mat="810"

0,000 54,8 3,758 C=120 re= 22l

R2-17 15,750 6,008 g Ef= 0,000
M2-18 13,300 q= g,080c 50 17=3, 758 2,250 Pt= 2,370 Mat="570"

= 3,000 54,8 3, 758 €=120 Te= 0,221

R2-18 15,350 6,008 i cEf= 0,000
M2-1¢2 13, 500 = 0,000 50 iT=3,758 ML PlL= Z,299Mar="810"

Q= 0,000 54,8 P C=120 Pe= 0,22

RZ-1% 15, 6,008 g 2f= (0,000
M2-20 13;500 a= ;006 50 1T=3,758 2,250 Pt= 2,227Mac="810"

Q= 0,000 54,8 3,759 c=120 re= 0,221

RZ-20 15750 6,008 0 BEi= 0,000
M2-21 13,500 g= 0,000 50 1T=3,758 2,250 Bt= 2,156Mat="g510"

8= 0,005 44,8 ; 758 £c=120 Pe= 0,221

R2-21 15,750 6,009 ( Ef= 0,000
M2-22 13,500 g= 1=y 758 2,250 Pt= 2,0B5Mat="510"

0= 3; 758 C=120 Pe= 0,221

RZ-22 185,450 &,008 0 Ef= 0,000
MZ=-23 13,500 a= 0,000 50 1T=3, 758 BE= 2, s1i0"

Q= 2,208 h4,8 3 Fe= 0
R2-23 15,750 g, pf= 0,

M2-24 13,500 a= 0,000 50 1T=3,758 2,250 Et 1,%43Mat="510"

B= 7,836 54,8 3,758 c=120 ©Pe= 0,221

1 6,008 0 Ef 0,000
M2-25 13,500 a= 0,000 50 17=3,758 2,250 BFt= 1,B872Mat="3510"

9= 16,272 54,8 3,758 C=120 Fe= 9,221

R2-25 15,730 6,008 ( Ff= 0,000
MZ-2€ 13, 56¢ oy 50 1T=3,758 2,250 Bt= 1,B02Mat="8510"

g= 54,8 3,758 Pe= 0,223

R2-2¢& 15,750 6,008 f= 0,001
M2-27 13, 500 = 50 17=3, 758 2,250 Bt= 1,734Mat="51p"

Q= 54,8 3,758 c=128 Pe= 1

R2-27 15; 750 6,008 8,001 Pr= 0,003
M2-28 13,300 o= ¢,00¢ 50 11=3,7358 2,250 Ft= 1,669%Mat="3l0"

9= 86,421 54,8 3,758 Fe= 0,221

R2-28 155, 7:50 6,008 Bf= 0,007
M2-29 13,3500 g= 50 1T=3,7T58 2,250 Pt= 1,607 Mat="g14"

Q= 54,8 3,758 Fe= 0,221

R2=-29 15,750 &,008 BE= .03
M2-30 13, 30¢ = 0,000 30 17=3, 758 2,250 Et= 1,551Mat="s510"

p= 171,863 54,8 3,758 C=120 Ppe= 0,221

R2-30 15,750 6,008 0,004 REf= 0,024
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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/M frict (Pf) Notes

MZ-31 13, q= 8000 50 1T=3, 758 28 Fo- J2Mat="510"
Q= 340,029 54,8 7 C=120 Pe= 1
R2-31 15,750 0o C,014 Pf=
M2-32 q- g,0o0 50 1T=3, 758 2,25 Pt= 1,4%5Mat="s1C"
o= 452,768 54,8 3,758 C=120 Pe= 0,221
R2-32 15,750 6,008 g,8239 Pf= U144
M2-33 13,500 q= 0,000 50 1T=3, 758 1,447 Mat-"210"
G= 457,584 54,8 o o b
R2-33 15,750 0,147
MZ-134 aq= ¢,00€¢ 30 17=3,758 1,444 Mag="s10"
0= 439,745 54,8 0,221
R2-34 15,750 0,149
DER 2,000 q= g,000 100 Pt= 5,311 Mat="sig"
£=1219,378 1082 Pe= -0,206
N6 -0, 160 Pf= 0,382
NB -0, 100 q= 4,530 Pt= 5,255Mat="510"
8=121 4,008 C=120 Pe= 0,445
N6-1 4,450 8,558 0,005 PBf= 0,047
NE-1 4,450 aq= ¢,000 100 1TM=2, 405 4,500 Ft= 4,862Mat="510"
U= 626,763 108,2 2,405 C=120 Pe= 0,441
N6-2 8,850 by 905 8,002 PBf= 0,011
CER! 13,500 g= 0,000 &5 1T=5,019 42,200 Pt= 1,449 Mat="¢
9= 558,443 66,9 5TN=8, €5 15,883 333
NG ' -0,100 1E=2,509 58,1453
NE' -0,100 a= G,000 &5 509 4,550
= 358,443 66,89 2,508
N§=1" 4,450 7,058
NG-1' 4,450 o= 65 1TN=1,673 4,500 = 1,461
o= 66, 8 1,673 Fe~ 0,441
NE-2' 8,950 6,173 pf= 0,011
Nf=2 8,950 aq= 000 50 1E=1,873 72,750 Pt= 4,410Mat="510"
Q= 625,763 54,8 1,873 C=120 Fe= 0,000
NE-232 8,950 74,623 0,884 PE= 3,273
NG6-232 8,950 XI5 e 50 2,300 Pt= 1,1374at="slp"
@= 504,1 54,8 0,000 Pe= 0,000
NEe-233 B,250 2,300 Ef= 0,087
NE=233 8,950 115 2,300 Bt= 1,07DMat=Ts1Q"
¢, 00¢ c=120 Fe= 0,000
NE-234 8, 950 2,300 0,018 Pf= 0,041
NG6-234 B, 950 115 Z,300 t= 1,023 Mat="s10"
n,00C C=120 Pe= 0,000
NE-Z35 8,950 2,30 0,009 PBf= 0,021
N6-235 8,950 115 2,300 Ft= 1
C,00C C=120 Pe= 0
NE-236 8,850 2,300 0,903 Pf= 0
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AREA DE CALCULO 02 (VGA2) - TETO E RACK

Pipe Information, cont.

Discharge
& Flow

K-factor [lpm]

Nom
id.
[mm]

Fittings

num & length

M]

L [M]
F [M]
T [M]

C factor
bar/M

Page 20

total (Pt)
elev (Pe)

frict (Pf)

Notes

NG-236 B, 350 135 o= 23 50 2,300 PL= ;001 Mat="510"
o= 10 52,8 0,000 Fe= 0,000

Ne=-237 g,8 2, 3040 Pf= 0,001

W6E-237 8,950 115 g= 115,000 S0 25390 Pt= 1,000Mac="8510"
Q= -76,9%0 54,8 0,000 C=120 Pe= 0,000

N6-238 &,850 2,300 0,681 Ef= -B,002

N6-238 8,850 115 g= 115,120 50 1, 380 Pt= 2Mac="310"
9=-1%2,110 54,8 0,000 =120 Fa=
NG6-2"' 8,950 1,350 G, 085 BE=
N&-1 4 g= 0,000 50 1T=3,758 80, BOO BL= 4, BaZ2Mac="510"
o= 5 18 54,8 & 15l Be= 0,000
NE-1T71 1,450 84,558 BE= 3; 343
NE-171 4,450 118 o= 141,;792% 50 2, 300 BlL= S Mat="
o= 450,882 54,8 g,000 C=120 Pe=
NE-173 4,450 2,300 0,024 PBf=
NG6=173 4,450 115 g= 138,144 50 2,300 e 1,464 Mac="510"
p= 177,953 8&,8 0,000 c=120 Fe 0,000
NE-175 4,450 2,300 G,004 Pf 0,cin
Ne=1715 4,450 Ik5s g= 138,676 a0 25 200 Bt= 1,454 Mat="210"
Q= —-594,044 5£,8 i, Q00
N6-177 4,450 2,300
NE-177 4,450 1i% g= 138,828 &0 ;280
p=—366, 334 54,8 0,000
HE—1" 4,450 8,230
N&E=171 4,450 115 g= 141,728 25 1,300
o= 0,000 25,8 0,000
NE-172 4,450 1,300
BG=-173 4q 51 115 g= 139,144 25 1,300
Q= 133,783 286,48 0,000
Ne-174 4,450 1,300
N6-175 4,450 115 g= 138,676 25 1,300 Pt= 1,454pMat="540"
p= 133,331 26.6 0, 000 Fe= 0,000
NE-17€ 4,450 1,300 Pf= 0,110
N6=177 4,450 115 25 1,300 PEt= 1,457 Matc="540"
26,0 8,000 Pe= 0,000
NE-17 4,450 1,300 Pf= 0,110
Eittinas
SI = 13 - Alarm Valve
c40 - i3 Butterfly Valve

oEaR M
|

=
= H
N |

Valve
Standard 50 degree

Check

GaLns Valwve
Tee - Flow turn

TeEE - BErarght
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AREA DE CALCULO 02 (VGA2) - TETO E RACK Page 21
Flow Diagram (1 of 8 )
R1-314 #131,34 *129,84 *129, 64 *]128,83 it 15 U182 *135, 04
Ml-34 L34-1 L34-2 134-3 L34-4 L34-3 L34-% LZ
———— e s ———
AT 22 195, 28 be, 05 e 193,42 324,71 459,75
A 327,22
R1-33 *132,87 *130,6% *130,46 *130,63 *132,03 135,70
M1-33 L33-1 L33-2 L133-3 L33-4 L33-5 L33-6 Lz
—— e ——a— ———
334,19 201,93 Fl2d 5Ry B3 188,85 321,88 457,58
& 661,42
wi-as ®135,73 *133,00° #138,57 #133,67 184,91 *I38,35
Ml-32 L32-1 L32-2 L132-3 L32-4 L32-5 L32-6 Ti
r——p—— e e e [ e
357,35 221,83 8775 45, 84 1789, 5 314,42 452,97
A 1018,77
Ri-3] *151,81  *150,83 *150,88 *152,09
M1-31 L31-1 L31-2 L31-3 131-4 L31-5 L31-6 L:

@ +—@—
265,08 113,77 37,06 187,95 340,04 240,04 340,04
A 1233,85
R1-30
M1-30
e e
171,86
A 1111,99
R1-29
M1-29
q
124,35
& 587,64
R1-28
M1-28
__q
86,42
801,21
R1-27
M1-27
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Flow Diagram (2 of 8)

£ 28  *135,0 R2-34
-5 L34-6 L34-7 L34-8 L34-9 L34-10 M2-34
324,71 459,75 45%,75 459,75 458,75 159,75
A 459,75
L8 #3590 R2-33
3 L33-6 L33-7 L33-8 L33-9 L33-10 M2-33
321,88 457,58 457,58 457,58 457,58 457,58
A 217,33
DER'
‘ 1475, 17
= (R Rl K545
-5 L32-6 132-7 L32-8 1.32-9 L32-10 MZ2-22
——f—a@ +—@ @ ——@—a—
314,42 452,77 452,77 452,77 452,77 452,77
A 1928,54
R2-31
-5 L31-6 L31-7 L31-8 1L31-9 L31-10 M2-21
———a—@ +— @ ——@——0—a—
340,04 340, 04 340,04 340, 04 340,04 340,04
A 2268,58
RZ-30
M2-30
* 2440, 44
R2-29
M2-29
2564,79
R2-28
M2-28
2651,21
R2-27
M2-27
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AREA DE CALCULO 02 (VGA2) - TETO E RACK

Flow Diagram (3 of 8 )

Page 23

1a)

e »
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Flow Diagram (4 of 8 )

2742,30
R2-25
Me=25

2760,57
R2-24
MZ-24

A 2770,87
R2-21

M2=21
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AREA DE CALCULO 02 (VGA2) - TETO E RACK

Flow Diagram ( 5 of 8 )

Page 25
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AREA DE CALCULO 02 (VGA2) - TETO E RACK

Flow Diagram (6 of 8)

RZ2-18
MZ-18
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Flow Diagram (7 of 8 )

& 763,45
R1=7
M1-7
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Flow Diagram (8 of 8)
A 2771,83

RZ2=-9
M2-9
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