Hydraulic Calculations

Project:
Drawing no.:
Date:

SRG_1860_SPK_MC_R02_VGA4
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:

for

ALFANDEGA DA RECEITA FEDERAL DO BRASIL NO ESTADO DE SAOC PAULO

Design

AREA04

VGAO4 + RACK20

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

186m2

8,55m2

TETO: SPK K160 - 25UN
RACK: SPK K115 - 14UN
39

1706,07lpm

nhone outside + hone inside
5465,53 Ipm at -0,932 bar [ 0,942 bar safety margin
(9419,2%) ]

5465,53 Ipm at 6,499 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 SAO PAULO

CALCULO HIDRAULICO DO SISTEMA DE CHUVEIROS AUTOMATICOS
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Supply Analysis

Static Residual Available Total Required
Node at Pressure Pressure Flow Pressure Demand Pressure

[bar] [bar] [lpm] [bar] [lpm] [bar]

RTI 0,01 8,01 5465,53 0

Node Analysis

Elev Pressure Discharge Elev Pressure Discharge
Node Tag M] Type [bar] [Ipm] Node Tag M1 Type [bar] [lpm]
i
RTI -1,850 scurce -0,.932 -5465;52 Lil=18 15,850 ret 1,942 il
EB 0,000 -1,158 0,000 L1i-19 15,9350 refl 1,980 )
5B 0,000 7,003 2,000 I 15,950 K=160,00 0,954 15 8
M1-1 13,500 1,935 0,000 15,850 K=160,00 0,916 1§ 3
M1-2 13,500 1,832 0,000 15,850 E=160,00 0,905 152,205
M1-3 13,500 1,925 0,000 15,950 ¥X=160,00 0,205 152,134
M1-4 13,500 5 Ay b.000 15,350 ®=160,00 0,813 152,862
M1-3 13,500 1,886 0,000 15,950 XK=160,00 0,944 155,494
M1-% 13,500 1, 852 0,000 15,950 ref T Bd5 b,000
M1-7 13,500 1,807 0,000 15,950 ref 1,085 0-000
M1-B 13,500 1,750 0,000 15,950 ref 15155 9,000
M1-9 13,500 1,680 0,000 15,850 ref 1,225 0,000
Ml-10 13,500 1,596 0000 15,950 ref 15295 0,000
Mi-11 13,500 1,508 0,000 15,950 ref 1 365 0,000
M1=-12 13,500 1,413 D, 000 15,950 ref 1,435 0,000
M1-13 13,508 e S 0,000 15,950 ret 1,505 0,000
Mi-14 13,500 ref 1,287 D, 000 15,950 ref 1,575 8,000
M1-15 13,500 ref 1,249 0,000 15, 950 ref 1,645 0,000
N1 13,500 raf 1,33 0,000 15,950 ref Y TES . 000
NZ 13,500 ref 1,248 0,000 15,950 ref 1,786 g.000
N3 13,500 ref 1,249 9,000 15,550 ref 1,858 0.,C00
| M2-1 13,5080 ref 3,490 0,000 15,950 K=180,00 0,904 152,157
M2-2 13,500 ref 30775 0,000 15,950 EK=160,00 0,871 149,347
M2-3 13,500 ref 3,091 0,000 15,950 K=160,00 0,862 148,565
M2 -4 13,500 ref £y 532 2,000 15,950 K=lgC,00 0,882 148,585
M2-5 13, 500 ref 2,796 0,800 15,950 K=160,00 0,871 149,360
M2-& 13,500 ref 2,681 0,000 15,950 K=160,00 0,905 152,194
MZ=7 13,500 ref 2,582 2,000 15,950 r=f 0,976 0,000
M2-3 13,500 ref 2,499 0,000 15,950 ref 1,048 0,008
12 -9 13, 500 ref B e i 0,000 15,950 ref 1,119 a,con
M2-10 13,500 ref 2,375 ), DOO 15,950 ref 1,131 0,000
M2-11 13,500 ref 2,336 0,000 15,950 ref 1,262 2,000
| M2-12 13,3560 ref 2,308 0,000 15, 950 ref 1,334 0.Co0
M2-13 13,500 ref 2,29 0,000 15,950 ref 1,405 0,000
Mz-14 13,500 ref 7,283 0,000 15,350 ref 1,477 0,C00
M2-15 13,500 ref 2,281 0,000 15, 950 ref 1,548 0,000
L11=1 15,530 K=160,00 1,290 181,745 15,950 ref 1,620 0,000
Lii-2 15,850 ref 1,329 0,000 15,950 ref 1,691 g,000
Li1l-3 15,950 ref 1,367 0,000 18,950 ref 1; 763 0, 000
L11-4 15,950 ref 1,405 0,000 15,9850 ret 1,835 0,000
L11-5 15, B50 ref 1,444 0,000 15,350 X=150,00 0,868 149,029
L1i-6 15,950 ref 1,482 0,000 15,950 K=160,08 0,B38 146,472
L1i-7 15,550 ref 1,520 0,000 15,950 XK=160,00 0,831 145,818
L1l-8 15,950 ref 1,559 a, 000 15,9350 X=160,00 0,831 145,827
L11-9. 15,050 ref 1,537 0,000 15,950 ¥X=160,00 O0,B41 146,735
L11=31D) 15,950 ref 1,625 0,000 13, 950 K=180,00 0,876 149,741
L11-11 15;950 ref 1,674 0,000 15,550 ret 0,949 0,000
Lli-12 15,950 ref 1,712 0,000 15,350 ref 1,022 2,000
L11-13 15,250 ref 1,750 0,600 15,858 ref l,08< 0,000
11-14 15,858 ref 1,788 0,000 15,0850 ref 1,167 0,000
L1ii-15 15,950 ref 1, 85T a,000 15, 850 ref 1,240 0,000
Lil-1& 15,950 ref 1,865 0,000 15,350 ref 1,313 0,000
L1117 15,850 ref 1,504 0, C00 15,950 ref 1,386 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] [Ipm]
15,950 ref 1,458 0,000 M3-117 4,450 EK=115,00 1,261 129,181
15,950 ref i 0,000 N3-118 4,450 ®=115,00 1,165 124,132
15,950 ref 1,604 0,000 N3-116 4,450 K=115,00 1,236 127,854
15, 950 ey 1,877 0,000 M3-120 4,450 K=115,00 1,142 Y2Z, 878
15,950 ref 1,750 0,000 N3-121 4,450 E=115,00 1,229 127,503

1 15,950 ref 1,823 0,000 N3-122 4,450 R=115,00 1;135 122,529

L15-1 15,950 K=180,00 0,841 146,762 N3-101 4,450 ref 1,818 0,000

L15-2 15,950 K=160,00 0,814 144,383 NI-102 4,450 ref 1,816 9,000

L15-3 15,950 ®¥=160,00 0,808 143,831 N3-103 4,450 ref 1,750 0,000

L15-4 15,950 K=160,00 0,808 143,856 N3-104 4,450 ref 15TED 0,000

115=5 15,550 K=160,00 0,820 144,856 N3-105 4, 450 ref 1,677 0,000

L15-6 15,950 K=160,00 0,B58 148,002 N3I-106& 4,450 raf 187 3,000

L15-7 15,8950 ref 0,930 4,000 N3-1D7 4,450 ref 1,805 0,000

L15-8 15,950 ref i,004 0,000 N3-108 4,450 ref 1,605 4,000

L15-% 15,950 ref 1,077 0,000 N3-109 1,450 ref 1,532 0,000

L165-16 15,950 ref 1,151 0,000 N3-110 4,450 ref 1,53 2,000

LES—=30 15,350 ref 1,225 0,000 ®3-111 4,450 ref 1,460 g,000

Ll5-12z 15,950 ref 1,239 0,000 4,450 ref 1,460 0,000

L15-13 15,350 ref 1,373 0,000 4,450 ref 1,388 G,000

L15-14 15,9580 ref 1,447 0,000 4,450 ref 1,388 g,000

L.15-15 15,4950 ref i ot 0,000 4,450 ref 1,315 5,000

L15-16 15,550 ref 1,595 G, 000 8,550 ref ;316 2,000

L15-17 15,350 ref 1,669 0,000 8,950 ref 1,481 g.,000

Li§-18 15,950 ref 1,743 0,000 4,450 ref 1,901 0,000

L15-1% 15,950 raf 3 BL7 4,000

R1-1 15,950 ref 1,830 0,000

R1-2 15,850 ref 1,808 o,000

R1-3 15,950 ref 1,786 0,000

R1-4 15; 930 ref 1; 755 0,000

R1-3 15, 950 ref Lok 0,000

Ri=-& 15,950 ref 1,684 0,000

R1-7 15,950 ref 1,634 0,000

R1-& 15,950 raf 0 or 0,000

R1-89 15,950 ref 1,505 0,000

R1-10 15; 950 ref 1,423 0,000

R1-11 15,950 ret 1,285 0,000

Rl-12 15,950 rel 1,009 0,000

R1-13 15,950 ral 0,953 0,000

R1-14 15,950 ref 0,913 0,000

R1-15 15,5850 ref 0,883 0,000

R2-1 15: 850 ref 2,115 0,000

REZ-2 15, 950 ret 2,919 0,000

RI-3 15,950 ref 2,748 0,000

R2-4 15,9850 ref 2,603 0,000

RZ2-5 15,850 ref 2,477 0,000

RZ-@ 15,950 ref 2,368 0,000

RZI-T 15,550 ref 2,275 0,000

R2-8 15,950 ref 2,194 0,000

R2-9 15,950 ref 2,125 0,000

E2-10 15,9590 ref 2,067 0,000

R2-11 15,350 ref 2,017 0,000

R2-12 15,950 ref 1,823 0,000

R2-13 15, 850 ref 1,903 0,000

R2-14 15,550 ref 1882 0,000

R2-15 15, 850 ref 1,888 ¢, 000

BOR 0,500 ref 6,429 0,000

N3-204 By990 K=115;80 1,122 1281 753
N3=205 B,950 EK=115,00 1,075 119,234
N3-2086 8,958 RK=115,00 1,042 17,381
N3-207 8,950 R=115,00 1,020 116,163
N3-208 B;950 RK=115,00 1,008 115,438
N3-209 By950 K=115,00 1,002 115,088
N3-210 B, 950 ®=115,00 1,000 115,000
N3-115 4,450 15,00 1,315 131,884

=
Il
=
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Pipe Information

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

Nade 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
RTT -1,850 1E=6, 447 Pt= -0,932Matc=310"
lg=1,433 Pe= 0,181
EB 0,000 Pf= 0,345
EB U008 = -1,158 BTar
gain across pump = 8,162 bar
28 ¢, 000 autlet pressure = L B3 Bae
£3 0,000 g= C,00C 204
O=5485, 588 209, 5
BOR 0,500
EOR B, 508 o= 0,000 150 1P=11.435 119,700 Ft= £,49%Mat="510"
2=5465,528 1L6l,5 1E=3,833 28,299 E=12G Pa= 1;274
W32 -1 13,500 1B=7,€65 BT e T e S i i
1E ifs
M1-2 13,500 = 0,000 100 e B Ft 1,%35Mat="510"
9= 429,539 108, 2 0,000 C=1Z20 Fe 0,000
M1 -2 13,500 2,850 C.O001 PE= @§;o02
M1-2 1a, S0 = G,000 189 2,850 Ft= 2,099'8as="51p"
9= B26,271 1C8,2 0000 Pe= D, 00D
M1=3 13,500 2,850 Bf= 0,008
HM1-3 13, 500 100 2,850 Pt= 1;825Mat="510"
188, 2 O, a0 0,200
M1—4 13,500 & B30 R i
Ml-4 13,500 a= 000 100 Z, 850 : 1,910Mat="510"
£ B, 500 C=120 Pe= 0,000
M1-5 13,300 2850 2,008 PEBf= 0,024
M1-5 13,560 g= 0 B0B 18 2,850 Pt= 1,888Mat="810"
st O el - B 0,080 Fae= 0,000
M1-¢ 13,580 7,880 Bf= 0,034
M1-§ g G= oy Bgh. zn 2,850 B 1,
A=2163,287 128, 2 0,000 e= 0;
Mi-7 13,500 2,850 B g,
Mi-7 13508 a= ), 308 oo 2, 85D Br= 1., 807 Mat="sig"
g=2458, 051 108,2 B, 0480 C=12%  Pe= 0,000
M1 =8 135584 2,B5D 3,22 Ff= 0,037
GRS 13,580 =5 0, DEd 109 1,750Mac=reL0"
@=2747,4863 108, 2 o,0b0
M1-9 19,500 0,070
M1-9 13,500 - 0,080 1480 1,680Mac="510"
L T+.182108,2 0,000
M1-T0 13,590 U084

M1-1@¢ 13,500 1,596 Mat="510"
2 0,000
M1 13,500 LA
Mi-1= 13,560 g= 0,000 10| 3500 Ee= 4, Mat="g1C"
5 2 6,000 C=120 Pe= U,
M=l 13,560 275040 @y 038 FE= B,




14/01/2020

AREA DE CALCULO 04 (VGA4) - TETO E RACK

Pipe Information. cont.

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

Page 6

Notes

BL=le. L g= 0:D00 100 2,250 Pt= 1,413 Mat="S10"
Q=2996,540 108,2 o, 000 Fe= 0,000
N2 13,500 2,250 Bf= 0,085
M1-13 13, 500 = 0,080 100 2,500 1,341 Mat="310"
0=2547,155 108,2 ), 000 c=120 0,000
Ml-14 2,500 0,021 Pf= 0,053
Ml-14 13,500 = 2, Y 10D 2,500 1,28 Mac="510"
Q=2118, 761 108,2 0,000 0,000
N3 13, 500 2,500 0,038
N2 13, 500 a 0,000 100 0,250 Pt= 1,249Mat="g10"
Q= 412,694 108,2 0,000 E=12 Pe= 0,000
M1-15 13,500 D ; 250 0,001 Pf= 0,000
NZ 3,500 00 100 0,250 1,348 Matc="3810"
540 108,2 Q, 000 ¢=1320 0,000
M1~173 13,500 0,230 0,022 0,00
N1 13,500 q= 0,000 100 0,800 Pt= 1,536Mat="510"
©=3332,773 108, 2 0,000 C=120 Pe= 0,000
Mi-11 13,500 1,800 0,835 ©Bf= 0.05238
M2-1 13,500 g= 0,000 100 2,850 Pt= 3,430 Mat="8510"
Q=5035, 989 108,2 0,000 Pe= 0,000
2,850 Pf= @,31F
M2-2 13,500 g= 0,000 100 2,850 Pt= 3,275Mat="310"
Q=4630,257 108,72 0,000 C=120 Pe= 0,000
M2-3 12,500 2,850 0,065 PBf= 0,185
M2-3 13,500 o= 0,000 100 2,850 Pt=
Q=4271,714 108,32 0,000 C=120 Pe=
M2 -4 13,500 2,850 0,058 Pf=
13,500 a= 0,000 100 2,850 Pt= 2,932Mat="310"
Q=3929,361 108, 7 0,000 C=120 Pe= 0,000
MZ-5 13,500 2,850 0,048 Pf= 0,136
M2 -5 13,500 100 2,850 Pt= 2,796Mat="310"
168,2 0,000 Pe= 0,000
M2-6 13,500 2,850 Pf= 0,116
MZ-§ 13,500 q= £,000 100 330 Bt= 2,581Mat="g1("
0=3302,231 108,2 o, 000 Pe= 0,000
M2-7 13,500 2,850 Bf= 0,038
M2-7 13,500 g= ¢,000 100 2,850 Pt= 2,382Mat="s510"
Q=3007,476 108,2 0,000 C=120 Pe= 0,000
M2-8 13,500 2,850 0,024 ©Pf= 0,023
M2-8 13,500 a= 0,000 100 Z,850 Pt= 2,492Mat="s510"
9=2718, 065 108,2 0,000 C=120 Pe= 0,000
M2-9 13,500 2,850 0,024 pf= 0,069
M2-9 13,500 g= 0,000 0o 2,850 Pt= 2,431 Mat="810"
Q=2428,365 108,2 0,000 C=120 Fe= 0,000
M2-1D 13,500 2,850 30 PEf= 0,056

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] G factor elev (Pe)
Node 2 [M] K-factor [Ipm] [mm] M1 T[M] bar/M frict (Pf) Notes

M2=10 13,500 1= B0 100 2. 500
O=x1372 0,000
13,500 Z,500
M2-1 13,500 a= C,000 100 2,500
@=1810,%62 108,2 0,000
M2-12 13,500 2,500
Mz-12 o= 0,086 100 2,500 Pg= 2,308 Mag="s510"
p=1365,035 108,2 2,000 C=120 Pe= 0,000
M2-13 13,300 2500 R OO FE= 05017
M2-13 13, S0 g= 0,000 160 2,500 Bt= 2,
= 914,233 108,2 c,000 c=120 Fe= 0,
M2-24 135 560 2200 0,003 Pf= O,
M2-14 13,500 o= 0,008 100 2,200 Bt= 2,283Mag="810"
Q= 459,006 108, 2 0,000 C=120 Be= 0,600
M2-15 = a0 0,001 Pf= 0,002
Fb=i 15,930 o= D, 000 50 2E=3,74¢ 55,200 Pt= 1,830mMac="s5slo"
pg=-4219, 539 54 & 3,746 C=120 Pe= 0,000
R2-1 15, 58,240 C,022 Pf= -1,28B5
R1-2 15,550 = 0, 0a0 i 2E=3, 726 Pt= 1,809 Mag="510"
@=-3596,731 54,8 Pe= 0,000
R2-2 15;8950 Pf= —-1,108
R1-3 15,8950 50 3o Mat="810"
54,8 00
2E-3 15,850 o3
n1-4 g= 0000 50 50 Mat="510"
g=-342, 353 54,8 100
RZ=4 1.5, Bol 45
Rl-5 a= C,000 50 T2EMat="210"
Q==321 .98 54,8 coo
R2-5 15, 9350 T
Rl=& 15 ) e84 Mat="510"
2]
R2-6 15; 850
Ri-7 15, 250 o= 0,o00 50 2E=3, 7486
Q=—2824,755 54,8
B 15,850
RI—-8 15,950 = 0,000 50 Pt= 1;575Mat
0=-289,412 54,8 C=120 Pe= 0,000
R2-8 15, 850 0,011 Pf= -0,6109
2l=4 15950 0] Bt 1,505 Mat="510"
54,8 C=120 Fe= 0,000
RE—3 15, 350 0,011 Pf= -0,B620
R1-10 15,2350 a= 0,000 50 423 Mat="810"
C=—285,610 54,8 C=120 ooo
R2-10 13,350 0,011 Ad4

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 [lpm] [mm] [M] T [M] bar/M frict (Pf) Notes

Rilk=1] 5,950 o= o, 000 50 1F=1,873 0,200 Et= 1,285Mat="510"
D=—T14D,048 54,8 1,873  ©=120 Be= 0,000
Lisl=g 5,950 2,073 6,003 Pf= -0,006
I11-1 5, 854 1&a( 181,745 50 3,000 L= 1,220Mac="310"
321,793 54,8 0,000 =120 Pe= 0,000
Li1-2 15,950 3,000 0,013 Pf= -<0,038
L T2 a= [, D00 50 3,000
g=-321,793 54,8 0,000
L11-3 15,350 3,000
L11-3 15,950 a= 0, 000 af Pr= 1,367 Mat="510"
Q=-321,793 54,8 Pe= 0,0
L1l-4 15,950 Pf= -0, 038
L.11-4 15,485¢ o™ ;000 50 3,000 2E= 1
o=-321,752 54,8 0,000 Pe=
L11-5 15, 3,000 Pf= -0
Lnil-% 1%, 50 3,000 Pt= 1,444Mac="c10"
54,8 0,000 re= 0,000
Z11-6 15,850 3,000 Pf= 0,038
5116 15,858 g= 0,000 au 3., 0G0 Ft 1,482 Mat="810"
Q==321, 723 54,8 0,000 C=1ZD Zi 0,000
E11-7 15,250 3, 000 @, 013 B —0, 038
=7 15, g= 0,000 50 3,000 Pt= 1,320Maz="5l0"
0=-321,793 54,8 0,000 c=120 Pe= 0,000
L11-8 15250 3, 00C 0,813 PEf= -0, 038
Ll1l-8 15,950 a= 0,000 50 3,000 B 1,559 Mac="510"
g=-321,78%3 54,8 0,000 C=1210 Pe 0,000
L11-9 15,950 3,000 0,012 Ppf= -0,038
L11-9 15,850 a= 0,000 50 3,000 PLt= 1,397Mat=5810"
g=-321,793 54,8 0,000 Cc=1211 Pe= 0,000
L11-10 15,950 3,000 0,013 Pf= —0,03R
Lll-10 15,850 g= 0, 00( 5 3,00¢ Pt= 1,635Mat="510"
a 0,000 Fe= 0,000
T35 15,85 3,000 Ff= b; 038
Lil=11 15,550 g= 0,000 50 3,000 Pt= 1,874 Mat="S10"
0=-321,793 54,8 0, 000 =120 Pe= 0,000
Li1=-12 15,950 3,000 0,013 Ef=-0,038
L11-12 15,850 ga= 0,050 50 3,000 Pt= 1,712Mat="310"
Q=—321,783 54.8 0,000 C=1z0 Fe 0,000
.11-13 15,950 3, 600 G, BT3 Ff= -0,038
L11-13 15,950 3, Mat="510"
ai'
L11-14 15,1850 3,
L11-14 15,950 a= 0,000 50 ; ) Mat="810"

Q=—321,792 54.8

(P i Vi

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



14/01/2020 AREA DE CALCULO 04 (VGA4) - TETO E RACK Page 9
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

L11-15 Y5, 950 = 0,080 50 3,000 Pt= 1,827 Mat="810"
Q=—321,792 54,8 0,000 c=120 Pe= 0,000
LEE~18 15, 2,000 0,012 pf= -0,038
5iff e o 15,930 o= 0,000 50 3,000 Pt= 1,B65Mat=_810"
g=—2321,793 54,8 0,000 C=120 Ee= 0,000
Ll L 15,250 3,000 0,013 Ppf= -0,038
111-17 15,850 = pD,on0 50 5, 000 Bt= 1,804Mac="510"
g=—321,753 54,8 0,000 c=120 Fe= 0,000
11-18 5+8450 3,900 0,012 Pf= -0,038
111-18 15, 350 - 0,000 50 3,000 Ft= sig"
g=—321,793 54,8 0,000 Be=
:11-19 15,958 3,000 Ef=
i 1 R 15,850 o= 0,000 50 lE=1,873 1,000 Ft= 1,98B0Mac="310"
g=—321,793 54,8 1,873 C=120 Pe= 0,000
R2-11 15,350 2,873 B, 013 PEf= 0,837
R1-12 15,950 o= 50 1E=1,873 Y, 200 BL= 510"
o= 54,8 1,873 =120 Fe=
L12—=1 15,850 2.+ 073 g.028 ¥f
L12- 15, 350 160 y= 156,296 50 3,000
Q= 319,585 54,8 0,000
Liz-2 15,950 3,000
112-% 15, 850 160 g= 153,158 50 3,000 Pt= 0,9l6Mat="310"
O= 166,827 54,8 0,000 Pa= 0,00
L12-3 15,850 3,000 PE= 0,011
L12-3 15,850 180 g= 50 3, 000 Pt= (,805Mat="310"
54,8 0,000 =120 Pe= 0,000
L12-4 155,350 3, 000 0 Ff= 10,000
1.1%-4 15,950 160 o= 54 50 3,000 Pt=
Q== i 4,8 . 000 =120 Pe=
L1Z-5 15,850 3,000 0,003 Pf=
11 2=5 15 140 o= 152,862 50 3,000 Pt=
U=—250,433 54,8 0,000 Pe=
L12-% 15,850 3,000 0,011 Pf=
LliZ-6 15, 25¢C 160 = 155,484 50 3,000 Bt= 0,944 Mat="510"
g=—445,8328 54,8 0,000 Pae= 0,000
LI2=1 15,950 3,000 0,023 pf= _r_}(_'rl
L12-% 15, 95¢ 50 3,000 Pt= » Mat="310"
54,8 0,000 =120 Pa=
L12-8 15, 850 3,000 0,023 Pf=
15,950 o= 0,000 50 Pt= Mat="gl0o"
0=-445,%28 54,8 Pe=
12-5 Pf=
L12-§ 15, 950 = ¢, 000 5D 3,000 Fe= 1,1535Mat="310"
p=445,5928 54,8 0,000 Pe= 0,000
112-180 15,950 3,000 Pf= -0,070
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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
BEAF~18 18,38 q 0,000 50 3,00 Ft= 1,225Matc="s510"
Q=-445,928 54,8 0,000 Fe= 0,000
Li2-11 15,930 3,000 Pf= -0, 070
L12-11 15,3530 = 0,000 50 3,000
Q=—445,928 54,8 0,000
L12-12 15,850 3,000
1d—12 15, a= 0,080 50 3,000
Q=-445,8928 54,8 0,000
L12-13 15,250 3,000
L12-13 15,850 a= 0,000 50 3, 000
Q=-445,8528 54,8 0,000
T12-14 135, 3,000
Li2-14 15,950 a= 0;80%0 50 3,000 Pt 1,505Mac="310"
Q=-445,928 54,8 0,000 C=120 Pe= 0,000
LiZ-15 1%, 3,000 0,023 Pf= -0,C70
112-15 15,9350 a= 0,000 50 3,000 PE= 1,575Maz="510"
U=-445,928 54,8 0,000 Pe= 0,000
Li12-16 15,%50 3,000 Bf= -D,070
i:12-18 15,950 a= 0,000 50 3, 000 Pt= 1,645Mat-"s510"
Q=-445,0928 54,8 0,080 ¢=120 Pe= 0,000
L12-1% 15,9350 3,000 0,023 Ef= -0,970
L1217 15,550 g= 0,000 50 3,000 Pt= 1,715Mac="510"
Q=-445,828 54,8 0,000 C=120 Pe= 0,000
L12-18 145,950 3,000 0,023 ®PEf= -0,070
L12-18 15,850 gy 0,000 50 3,030 Fr= 1,78&éMac="510"
Q=-445,328 54,8 0,000 Cc=120 ©Pe 0,000
£12-19 15,950 3,000 G; 023 PE= -0.070
L1218 5,950 a= 0,000 50 1E=1,872 1,000 t= 1,856Mac-"310"
Q=-445,828 54,8 1,873 De= 0
R2-12 15; 2,873 Pf= -
R1-13 15,950 g= 0,000 50 1E=1,873 0,200 Pt= 0,%53Mat="510"
U= 449,385 54,8 1,813 C=120 Pe= 0,00¢
L13-1 15,850 2,073 0;0249 Pf= 0,049
L13-1 15,950 160 @@= 152,157 50 3,000 Pt= 0,804Mat="810"
Q= 297,228 54,8 0,000 C=120 Pe= 0,000
L13-2 15,950 3,000 O,011 Pf= 0,033
L13-2 15, 950 160 = 149,347 50 3,000 Ee= 0,871 Ma=="
Q= 147,882 54,8 0,000 ©=120 Pe= 0,000
L13-3 15,550 3,000 0,063 PE= 0,000
L13-3 15,8450 180 g= 148,565 50 3,000 Pr 0,862 Mat="51D"
Q= -0,683 54,8 0,000 c=120 Pe 0.000
13-4 15,950 3,000 ef= 0,000
15,850 160 50 3,000 Pt= 0,862Mat="510"
54,8 0,000 ©=120 Pe= 0,000
L13-5 15,950 3, 030 c,00 Bf= -0,009
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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
T13-5 I 1630 o= 140,360 50 3, 430 Et= 0,87_Maz='310"
0=-298, 808 bL4,3 o, 0RO 2=120 Pe= 0,000
Ll 3=h 1.5, 8580 3. 000 G761 Ff= =0, 0353
L13-8 15,950 THD w= L5E,154 50 3, 000 Pt= 0,805 Mas=410"
i Q=-450,802 54,38 9,000 =120 Pe= 0,000
I L13=H 155950 3, 009 6;0249 PpPi= -0,072
I L13~-7 15,950 g= 0y ] B, 030 O7TEMas="510"
=450, 54,8 0,000 000
L13-8 15,954 3, 000 g
L13~¢ 15, 950 = D, 000 5D 3,000 ='glaov
| Q=—450,802 54,8 0,000
| £i3-% 15,950 3,000
|
I SRy :
L1223 15,8570 q= 0,000 50 i DO 118 Mac="510"
G=—4E ﬁ‘-z 54[& |_‘|'|:|f'|0 00
L13-10 15,850 3,000 DR
| L13-10 15,950 3,000 Pt= 1 Mat="310"
| 0,000 g=17 Pa=
! EX3—-23 15,850 3,000 0,029 Pf=
LI3-11 15,9850 3,000 s ol
| 0,000
, LI3=32 15,850 3,000
PR e 15,250, - 0,000 50 3,000 =310
| G=-450,802 54,8 0,000
| 113-33 15,850 3,000
i
|
| 3 st LSy HE0 o= L} 50 Sy at="s10"
g=-430,802 54,8 0y
L13-14 15,950 e
I L13-54 158,850 o= 0,000 5O 3, 000 o
| O=-430,802 5&,8 0, 00¢
| il 3=35 15, 3, GOG
i85 1A a= 0,806 30 3, GO0 8 Mat="g16"
Q=-450,802 54,8 G, o0
n13-16 15,85 3,000
n13-18 15,950 q= G;aRe 5 3, 00C Pt 1,820 Mat="810"
[, & C; 0G0 Pe= D[,
| L1317 15,950 3, 600 Bf=-—0;
i
‘ Lid—-37 13, 850 = G,00C 50 1,000 Pt= 1,&%]1 Mat="51C"
=-A450,802 5,8 0,000 C=120 ©Pe= ©0,C0O
‘ T18-18 3,000 0,024 Epf=—-0,072
L1318 Y5, o= 0,808 50 3,600 Pet= 1;753Mat=51C"
Q=-45U,802 5£,8 ¢,CCC BPe= GC,CCO
Z13-19 25 006 PE= -0,072
LEZ-1% 15,950 q— 0,000 50 1E=1;873 1,080 Pt= 1,835 Mat="510"
2=-450,802 54,8 15873 Fe= 0,0C0
L1 2,873 BE= -0, 068
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Pipe Information, cont.

Naode 1 Discharge Nom Fittings L [M] total (Pt)
Elev & Flow i.d. num & length  F [M] C factor elev (Pe)
Nade 2 [Mm] K-factor [Ipm] [mm] [M] T [M] bar/M frict (Pf) Notes
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LiG=14 15,530 q= g,000 50 3,000 Pt= 1,45%BMat-"510"
g=—455,227 54,8 ¢,000 C=120 Pe= 0,000
| L14=15 15,950 3,000 6,024 Pf=-0,;073
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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] mj T [M] barim frict (Pf) Notes
L14-15 g= 0,000 30 3,000 Pt= 1, re1gn
0=—455,227 54,8 0,0LC0 C=120 Fe= I,
L14-16 15,830 3,000 0,024 PBFE= -0,
Lid-16 15,980 o= 0000 S0 3,000
(=-455,227 54,8 0,000
L14=17 15,950 3,000
1 il G 1 g= 0,000 50 3,000
P=-455,227 54,8 0, 000
L14=-18 15,958 3, 000
L1d-18 15,950 300 50 3, 000
27 54,8 0,000
114-19 15,950 3, 000
L14-15 15,9350 Gg= 0,000 50 1E=1,873 1,000 PE=
Q=—455,227 54,8 1,873 G=120 Bes
RE-114 2. 873 0,024 pgpf= -
R1-13 15, 950 50 1E=1,873 0,200 E=rg1g
54,8 1,873 c=120
Lls-1 15, 95C 2,073 0,02
15,850 160 g= 144,762 50 3,000 Pt= 0.,841Mat="510"
@m 265,832 54,08 £,000 c= Pe= 0,000
L15=-2 3,000 BPf= 0,027
L15-2 i 578 160 g= 144,383 50 i,0040 Ft= 0,814Mat="510"
Q= 121,539 54,8 0,000 =120 Pe= 0,000
L15-3 15958 3,000 L0802 pf= 0,006
L15~-3 15,950 160 g= 143,831 50 3,000 Pt= 0, B08 Mat="310"
Q= -22,2892 54,8 0,000 c=120 Pe= 0,000
L15-4 15,8950 3,000 0 Pf= 0,000
L15-4 15,250 160 a= 56 50 3,000 Ft= 0,508 Mac="3
Q=-166,148 54,8 0,000 Fe= 0,000
1.15=5 15950 3,000 Bf= =0, 011
1.15-5 15, 350 160 o= 144,856 50 3,000 Ft= 0,820Mat="510"
0=—311,004 54,8 0,000 C=1200 Pe= 0,000
L15-% 15,950 3,000 0,012 Ppf=-0,036
L13-6 15,0850 166 o= 148,002 50 i Bxt= 0,B56Mat="510"
g=-453,006 54,8 o, C=120 PTe= 0,000
L15-7 15, 950 3, b, D28 Bf= 0,071
L13-7 15,350 g= C,0060 50 3,000 Fe= 0,%30Mat="510"
Q=-459,006 54,8 C,000 Fe 0,000
L15-8 15,950 3,000 Pf= -0, 074
15-8 15,950 g= 0,000 50 3,000 Bt= 1,004 Mat="g10"
Q=-453, 006 54,8 0,000 Ee= (0,000
Tia~8 15,050 3, 00D Bi= -0,074
L15-9 15,950 = B, bOf. 50 3,000 Et= 1,077 Mat="510"
@=-4509, 006 54,8 0,000 C=120 Pe= 0,000
L15-10 15,950 3,000 0,025 Pf=-0,074
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Pipe Information. cont.

Discharge
Elev & Flow
] K-factor [Ipm]

Nom
i.d.
[mm]

Fittings
num & length
[M]

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

C factor
bar/M

total (Pt)
elev (Pe)
frict (Pf)

g= 0,000 50 3,000 Bt=
@=—455,0068 54,8 0,000 Pe=
2 i B B 1.5 3,000 Ef= -0Q,074
L1-5==F1 15,550 o= 0,000 50 3,000 Pt= 1,2Z 510"
Q=-459,00&& 54,8 0,000 C=120 PFe= @,
L15—1% 15, 3,000 0,025 Bf= -0,
L15=12 15, 950 a= 0, 000 50 3,000 Bt 1,298 Maz="310"
54,8 2,000 C=120 re= 0,000
L15-13 15, 3,000 0.02 Pf= -0,074
L1513 15,5950 g= D, 000 20 3, 00C Pt 1,373Mac="510"
3=-459,006 5£,8 0,000 c e= 0,000
1.15-14 18,858 3,000 0,025 PEf= 0,074
1§14 15,350 o= 0,000 50 3, 000 Pt= 1,447 Mac="3510"
Q 3] 54,8 D, 000 C=120 Fe= [
L15=13 Q 3,000 0,025 it =
L15~15 15;950 o= 0,00 50 3,000 1,521 Mac="
Q=-459,0086 54,8 0,000 0,000
Li5-1@& 1 3,000 -0 07T4
L1E5-16 15, 850 a 0, ) 50 3,000 1,885 4Mac-"510"
Q=—459,006 54,8 0,088 0,000
L15=17 15,958 3,000 -0,074
L15=17 15350 g= 0,200 50 J+ 000 2 Mat="510"
Q=-459,008 54,8 0,000
L1518 18, 250 3,000
L13-18 15, a= 0,000 50 3,040 Pt= 1,743Mac-="3510"
Q=-459,006 54,8 0,000 =120 Pe= 0,000
Li5~18 1353, 3,000 0,625 pf= -0,074
L15=19 15,85¢ o= 0,030 S0 1,000 Pt= 1,817Mac="310"
h 54,8 1,873 C=120 Pe=
RZ=13 15,2508 2,873 Q025 PE
M1-1 13,500 a= 0,000 z0 1T=3,758 BE
Q=-£29,5%39%9 54,8 Pe
Rl-1 155 Bf=
M1-2 13,300 a= 0,000 50 1P=3, 758 2,450 Pt= 1,932MMatc="510"
Q=-396,731 54,8 3,758 Pe= 0,240
Rl1=2 15,950 6,208 Pf= -0,117
M1-3 13,500 o= 0,000 50 1 a8 2,450 Pt=
Q==367,543 54,8 3,758 c=120 Pe=
BEi-3 i 6,208 €,014 B
M1-4 13,500 Z; 430 Pt= 1,8210Mac="3510"
3,756 C=1Z0 Pe= a
R1-4 15,950 6,208 C,U014 PE=
M1-5 13,500 g= a0 1T=3, 758 0 PE= 1,886 Maz-="!
e 54,8 5 C=120 Pe= 0,240
Bl-5 15;950 }8 G013 Pf= -D,079
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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)
Nade 2 [M] K-factor [Ipm] [mm] [M] T [M] bar/iM frict (Pf) Notes

Ml-o 13,3500 a= B D00 50 =3\ 2,450 Fe= 1,852 Mat="510"
Q=-305,589 54,8 3. 156 C=120 Fe=

Rl1-B 6,208 Y, BIZ2 Pf= -0,

M1-7 13,500 a= ¥, D00 50 2,450 Ft 1,807 Mac="510"
Q=—294,755 54,8 3,758 =120 Fe= 0,240

R1-7 15,95 6,208 0,011 f= =0,0a7

Ml-8 T3, 500 a= 0,000 50 1T=3,758 2,450 Et= 50Mac="510"
U=—-283,412 54,8 3158 =120 Pe=

R1-8 15,854 6,208 0,011 PE= -

M1-5 15,500 q= ;800 &0 1T=3, 758 2,450 Bt= 1,680Mac="510"
g=-289,7 54,8 3,758 C=120 Fe= 0,240

K1-9 15, 850 6,208 0,011 Pf= -0,085

M1-10 13500 a= g,oao a0 1T=3, 758 2,450 P 1,596Mar="810"
Q=—295,610 54,8 3,158 Fe= (0,240

R1i-1D 15,530 6,208 Pf= -0,008

M T q= 0,000 50 iT=3,758 A Pt=
0=-140,048 54,8 i C=120 Pe=

R1-11 15,950 B 0,003 Pf=

Ml-12 i o g= B g E 50 1T=3, 758 Fp A0 Lt=
C= 470,280 54,8 S+ ToE Pes= J

R1=-12 15,830 B, 208 Pf= 0,164

M1-13 13500 g= 0,000 50 1T=3, 758 2,450 Pt= 1,341Mac="351Q"
0= 449,385 54,8 3, TER C=120 Pe= 0,240

Ri=-13 15,950 6,208 0,024 2f= 8,147

Ml-14 o= 0,000 S50 1T=3, 758 TMat="s10"
@= 428,354 5¢,8

Rl1-14 15,958

M1-15 13500 g= 0,000 506 1T=3, 738 2,450 Pt= 1,249 Mat="510"
Q= 412,694 54,8 3,758 Pe= (0,240

R1-15 15,950 6,208 32 Pf= 0,126

M2 -1 13,500 o= 0,000 50 1T=3, 758 2,450 Pt~ 3,450Mat="s510"
0= 429,539 54,8 B A58 Be= 0,240

R2-1 5q 6,208 PE= 0,135

M2-2 13,506 = 0,000 5@ 1T=3; 758 2,450 Pt= 3,275Mac="510"
D= 396,731 54,8 3,758 Be= 0,240

R2-2 15,950 6, Z08 Bf= Lt P 5 i

M2-3 13,500 q= 0,000 28 1T=3,758 2,480 Pt= 3,091 Mat="310"
Q= 367,543 54,8 3,758 C=120 Pe= 0,240

RZ-3 15, 350 6208 G; 016 Pf= 0,18

M2 -4 13,500 o= 0,000 50 1T=3, 758 2,450 Bt= f 832 Mat="g10"
Q= 343,353 54,8 3. ThHB e=128 Pe= 0,240

R ~4 15,950 6,208 G,014 Pf= 0,088

M2 -5 13500 q= 0,000 50 2,450 Ft= 2,79%cMac="310"
0= 321,561 54,8 3,758 =120 Pe= 0,240

RZ-5 15,5850 6,208 G;013 PBLf= 0,079
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Elev

[M] K-factor

Pipe Information. cont.

Discharge
& Flow

[lpm]

Nom
id.
[mm]

Fittings
num & length
[M]

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

total (Pt)
C factor

bar/M  frict (Pf)

Page 16

elev (Pe)

Notes

M2-6 13;500 o 0,000 50 758 2,450 Pt= 2,681 Mat="s10"
g= 305,568 54,8 3,758 Pe= 0,240
R2-6 15, 0 Pf= 0,07z
M2-7 13,500 a= 0,000 50 58 PL= =g g
Q= 294,755 54,8 Fa=
RZI-T7 15; Bf=
M2-8 13,500 a= 0,800 S50 1T7=3,758 2,450 EE= 2
Q= 289,412 54,8 3:75 c=120 Pe= 0,
R2-8 15,950 6,208 0,011 EBf= 0,
M2-9 13,300 a= R,.000 50 2,450 BPt= 2,
Q= 289,700 54,8 3,758 Ee= 0,
22-9 15,250 6,208 Ef= 0,
M2-10 13,500 a= 0,000 50 1 2,450 Mat="
Q= 295,610 54,8 3,758 2=120
R2-10 15, 950 6,208 0,011
M2-11 13,500 q 50 2y Mat="s1C"
Q= 54,8 G,
E2-1 15, 950 0,
M2-12 13,500 a= 0,000 50 Yo=3, 758 2,450 2,308 Maz="510"
Q= 5,928 54,8 3,758 0,240
RZ-12 15,950 6,208 0,145
M2-13 13,800 am 0,000 50 11=3,758 50 il 1gY
Q= 430,802 54,8 58 0,2
R2-13 15,5850 0g B 1
M2-14 13,500 g= ¢,000 50 1T=3, 758 2,450 Bt=
= 227 54,8 gy 758 C=120 Pe
R2-14 1 b, Z0E g,024 PE
M2-15 13,500 a= 0,500 50 1T=3, 758 2,450 Pt= 2,281 Mar—"510"
Q= 452,006 54,82 3,758 Cc=120 Pre= 0,240
R2-15 15, 5,208 0,025 Ppf= 0,153
N3 3,300 1P=5,0153 Pt= 1,243Mat="810"
2E=8,015 Pe= —-0,446
N3-2 8,950 Bf= 0,214
N2-2 8,350 g= G,00C 100 1THN=2, £05 1Maz="310"
Q= 885, :
N3=1 4,450 6,905
N3I-2 8,550 o= 0,000 17=5, 0185 1,250 Pr= 1,481lMaz="310"
o= 820,115 5,0 £=120 Pe= 0,000
N3-201 &, 950 6,7 D020  Bf= D171
N3-201 8,950 a= 0,080 &5 6,500 Pt= 1,310Mat-"510"
Q= 820,115 66,9 0,000 CT=120 Pe= 0,000
N3-204 8,950 6,500 G, 027 PE= 0,188
N3-204 115 g= 83 bS 2,300 Pt 1,122Mac="510"
o= 2 06,9 0, 000 C=120 Pe= 0,000
N3-205 B,850 2,300 0,02 Ef= 0,047

report created by the "Simple

Hydraulic Calculator” version 2.3.6 from www.igneusinc_com




14/01/2020

AREA DE CALCULO 04 (VGA4) - TETO E RACK

Pipe Information, cont.

Fittings
num & length
[M]

total (Pt)
alev (Pe)
frict (Pf)

Page 17

Notes

o

Pt= 1,087
Fe= 0,000
PE=

Mat="510"
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AREA DE CALCULO 04 (VGA4) - TETO E RACK

Page 18

Node 1 Discharge Nom Fittings L [M] total (Pt)
& Flow i.d. num & length  F [M] C factor elev (Pe)

Node 2 [lpm] [mm] [M] T [M] bar/M frict (Pf) Notes

N3-1183 g= 127,864 &5 2,300 Pl i s Mat="810"
g= 250,032 66,9 0,000 C=1%0 Pe= 0,000

N3-121 2,300 0,003 Ef= ©§,807

N3-101 = Q008 25 1,300 Pt= 1,81&Mat="ga0"
= 0,000 26:6 0,000 C=120 Pe= 0,000

N3-102 1,300 ] Pf= 0.000

M3-103 = 0,000 25 1,300 PE= i %
J= 0,000 26,86 0,000 c=120 Pe= 0,

M3i-104 1,200 i} BE= O

N3-105 = 0,900 25 1,300 Pt= 1,8677/Mat="gq0"
= 0,000 26:8& ¢,000 C=120 Pe= 0,000

N3-106 1,300 ] Pf= 0,000

N3-1G7 = g, 0898 25 1,300 Pt= 1,805Mat="g40"
= 0,000 26,6 0,000 c=120 Pe= 0,000

N3-108 1,300 o Pf= 0,000

N3-102 = 0,00 25 1,300 Pt G Mat="540"
= 0,000 26,84 g,abn C=1Z{ Pe= 0,

M3-110 1,300 D Bf= 0O,

N2-111 o= G, 88 25 1,300 £e= 1, A
Q= 0,000 28,4 g, o000 C=120 Pe= 0,

N31-112 1,300 0 Br= iy

N3-113 4 = p,000 25 1,300 Pt= 1,388Mat-"5a0"
Q= 0,000 26486 0,000 £=120 Pa= O

M3-114 1,300 il Pf=

N3-1153 g= 131,884 25 1300 Pt 1,315Mat="540"
0= 0,000 26,6 ¢, 000 c=120 Te 4] )

N3I-118 1,300 i] Pf= 0O,

N2-117 = 120,16} 28 1,300 FPt= 1,.Z681Mat="540"
= 124,132 26,6 0,00t E=Ign Pa= B,

N3-118 4 1,300 0,074 PE= 0O,

N3-11% = 127,864 25 1,200 Pe= 1,23&8Mat="ga0"
Q= 122,878 26,6 0,000 €=120 Pa=

BM3-120 1,300 ;073 Pf=

N3-121 4 = 127,50 25 1,300 Pt= 1,229Mat="540"
= 122; 529 28,5 t,000 Pe= 0,000

N3-122 4 1,300 pf= 0,099

1]
—
Lo e

w

Eipe Material
Schedules 10

Schedule 40

w

w
{38
m

=

=
om—

'EI -

=

E s

G -

B= e
™™ - Tas

Eittings

- Alarm Valve
Butterfly
Check Valwve
Standard 50 degree elbow
Fate Valve
- Flew turn

= SBtraight

Valve

90 degrees
thru path
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Flow Diagram ( 1 of

n3

A 2118, 78

F1-14 *149,03 *146,47 +1453,82 *145,83 *146,72 *143,74

Ml_14 L14-1 L14-2 L14-3 T14-4 1.14-5 L14-6 L14-7 L14-8

254
R1-13 e 152,148
Mi-13 L13-1 L13-Z L13-3 13-4 113-5 1 L13-7 L13-8
Tl ———@—
445,38 297,23 147,48 0,88 148,25 238,61 450, 80 450,80 45
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Flow Diagram ( 2 of 6

*148,00

L15-6 L15-7 Llo-8 L15-9 L15-10 LI5=11 L15-12 L1%=-13 E15=-14 L15-15
11,00 459,01 458,01 459, 01 459,01 459,01 459, 01 459,01 459,01 459,401 455, 0
3 149,74

Lli-o L14-7 L14-8 L14-9 L14-10 L14-11 L14-12 L14-13 L14-14 L14-15

PPz
05,49 155,23 455,23 455,23 455,23 455,23 455,23 455,23 455,23 455,23 455,42
3 *152:19

L13-86 Li3- Ii3-8 L13-9 1.13-10 E13=11 L13-12 LIF=13 -4 1.13-18
S8, b1 450, B0 450, 30 50, B0 430,80 450, 80 450,08 450,80 450, B8O 450, B¢ 450, 8
3 *1.55,48

L12-5 L12-7 LiZz-8 12-9 1.12-10 L12-11 L12-12 L1z2-13 ,12-14 L.12-15
530,43 145,93 445,93 5,0 443,583 245,53 145,93 445,953 445, 53 445, 93 443, 5

L11-6 L11-7 L11i-8 L11-8 L11-10 Ll1i-11 L11=12 ]=13 L11-14 L1115

+—P——@—<—0—=
LR 321,79 3Dy T 23,78 21,785 321,79 331,78 21,78 321,79 321,75 21,7
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Flow Diagram (3 of 6 )

R2-15

L15- L15-14 L15-1% T115-16 1.,15=17 L15-18 L15- M2-1%
J1 458, 0 459,01 459,01 159, 0 459,01 8,01 459,01

;A 49,0

A 1365,03

12-13 iig- 5 L12-17  112-18 el
—e .;.—-. H -9 1—.—-&—0—-—1—
93 445,93 45,93 &d5, 33 445,93 445,93 445,483 445,43

& 1810,986
L11-1 Lil-34  511-15 1 6 L11-17  L11-18  T11-19% g
—‘ :i-—-. «—@— H +——a———@—
79 321,79 321,79 321,79 321,79 321,79 321,79 321,79
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Flow Diagram (4 of 6 )
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Flow Diagram (5 of 6)
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Flow Diagram (6 of 6 )

RZ-10

M2=10

A 2428,37
RZ—9
M2-19

A 2718,08

RZ2-R

Assinado de forma

LUIZ CARLOS digital por LuIZ
PARRA:0579 SARLOS

PARRA:05796726897

6726897 Dados: 2020.02.10

17:06:44 -03'00'
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