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ABSTRACT 

The subject of this thesis is to introduce systems of fire extinguishing equipment 

installed in the production facilities . Here are described all the necessary equipment to 

provide automatic and reliable function such as: water supply equipment , fire detection 

equipment , equipment for inspection and final inspection test and a total link between 

system components . The paper also briefly described and a device that is used as 

extinguishing foam and contains important design parameters . Additionally, the work 

developed example where applying information learned during this project . 
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System : vodní, HHS4
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Your company name : V. Šlahařová
Your street address : Káranská 47
Your City, State : Praha - Malešice, CZ
Your Phone : +420739425433

Job Name : Výpočet č.3 - Válečkový regál + stropní jištění
Building : Areál firmy DF PARTNER, s.r.o.
Location : Neubuz - Zlín, CZ
System : vodní, HHS4
Contract : Diplomová práce
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1

2

3

4

E 5

R 6

U 7

S 8

S 9

E 10

R 11

P 12

13

14

15

1500 3000 4500 6000 7500 9000 10500 12000 13500
FLOW ( N ^ 1.85 )

Pump Data: Demand:

P1
P2

P3

P1 - Pump Churn Pressure : 7.48 
P2 - Pump Rated Pressure : 6.8 
P2 - Pump Rated Flow : 8500 
P3 - Pump Pressure @ Max Flow : 4.42 
P3 - Pump Max Flow : 12750 

D1 - Elevation :   0.118 
D2 - System Flow : 7269.31 
D2 - System Pressure :   5.071 
Hose ( Demand ) : _______
D3 - System Demand : 7269.31 
Safety Margin :   1.962 

D1

D2

Water Supply Curve C

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Fitting Legend 
Abbrev. Name 15  20  25  32  40  50  65  80  90  100 125 150 200 250 300 350 400 450 500 24 

E NFPA 13 90' Standard Elbow 0 0.61 0.61 0.91 1.22 1.52 1.83 2.13 2.44 3.05 3.66 4.27 5.49 6.71 8.23 0 0 0 0 0  
T NFPA 13 90' Flow thru Tee 0 0.91 1.52 1.83 2.44 3.05 3.66 4.57 5.18 6.1 7.62 9.14 10.67 15.24 18.29 0 0 0 0 0  
 
 
 
 
 
 
 
 
 
 
 
 
Units Summary 
 
Diameter Units Millimeters 
Length Units Meters 
Flow Units Liters per Minute 
Pressure Units Bars 
 
 
Note: Fitting Legend provides equivalent pipe lengths for fittings types of various diameters. 
Equivalent lengths shown are standard for actual diameters of Sched 40 pipe and CFactors 
of 120 except as noted with *.  The fittings marked with a * show equivalent lengths values 
supplied by manufacturers based on specific pipe diameters and CFactors and they require no 
adjustment.  All values for fittings not marked with a * will be adjusted in the calculation 
for CFactors of other than 120 and diameters other than Sched 40 per NFPA. 

Fittings Used Summary

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Node Elevation K-Fact Pt Pn Flow Density Area Press 
No. Actual Actual Req. 

1 1.2 80 0.71   na  67.5 7.5 9 0.5 
2 1.5 0.7   na   
3 1.5 0.72   na   
4 0.0 0.87   na   
5 0.0 0.97   na   
6 0.0 1.19   na   
7 0.0 1.43   na   
8 0.0 1.85   na   
9 0.0 2.59   na   
10 0.0 2.62   na   
11 0.0 2.66   na   
12 0.0 2.71   na   
13 0.0 2.76   na   
14 0.0 4.81   na   
PUMP 0.0 5.07   na   
15 -0.3 80 0.83   na  72.84 7.5 9 0.5 
16 0.0 0.85   na   
17 0.0 0.86   na   
18 0.0 0.86   na   
19 0.0 0.86   na   
20 0.0 0.86   na   
21 0.0 0.86   na   
22 0.0 0.86   na   
23 0.0 0.86   na   
24 0.0 0.88   na   
25 0.0 1.0   na   
26 0.0 1.25   na   
27 0.0 1.51   na   
28 0.0 1.97   na   
29 -0.3 80 0.83   na  72.84 7.5 9 0.5 
30 0.0 0.85   na   
31 -0.3 80 0.83   na  72.93 7.5 9 0.5 
32 0.0 0.85   na   
33 -0.3 80 0.83   na  72.97 7.5 9 0.5 
34 0.0 0.85   na   
35 0.0 0.87   na   
36 0.0 0.98   na   
37 0.0 1.22   na   
38 0.0 1.46   na   
39 0.0 1.9   na   
40 -0.3 80 0.83   na  73.02 7.5 9 0.5 
41 0.0 0.85   na   
42 0.0 0.86   na   
43 0.0 0.86   na   
44 -0.3 80 0.83   na  73.02 7.5 9 0.5 
45 0.0 0.85   na   
46 0.0 0.87   na   
47 0.0 0.97   na   
48 0.0 1.18   na   
49 0.0 1.41   na   
50 0.0 1.82   na   
51 0.0 2.54   na   
52 0.0 2.56   na   
53 -0.3 80 0.84   na  73.19 7.5 9 0.5 
54 -0.3 80 0.84   na  73.23 7.5 9 0.5 
55 1.2 80 0.71   na  67.6 7.5 9 0.5 
56 1.5 0.71   na   
57 1.5 0.72   na   
58 1.2 80 0.72   na  67.74 7.5 9 0.5 
59 1.5 0.71   na   
60 1.5 0.72   na   
61 -0.3 80 0.86   na  74.4 7.5 9 0.5 

Pressure / Flow Summary - STANDARD

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Node Elevation K-Fact Pt Pn Flow Density Area Press 
No. Actual Actual Req. 

62 0.0 0.89   na   
63 0.0 0.96   na   
64 0.0 1.11   na   
65 0.0 1.38   na   
66 0.0 1.81   na   
67 -0.3 80 0.87   na  74.49 7.5 9 0.5 
68 0.0 0.89   na   
69 0.0 0.97   na   
70 0.0 1.12   na   
71 0.0 1.4   na   
72 0.0 1.85   na   
73 -0.3 80 0.87   na  74.66 7.5 9 0.5 
74 0.0 0.89   na   
75 0.0 0.98   na   
76 0.0 1.15   na   
77 0.0 1.44   na   
78 0.0 1.9   na   
79 1.2 80 0.73   na  68.21 7.5 9 0.5 
80 1.5 0.72   na   
81 1.5 0.73   na   
82 -0.3 80 0.93   na  77.23 7.5 9 0.5 
83 -0.3 80 0.94   na  77.52 7.5 9 0.5 
84 -0.3 80 0.94   na  77.56 7.5 9 0.5 
85 -0.3 80 0.94   na  77.73 7.5 9 0.5 
86 -0.3 80 0.95   na  77.97 7.5 9 0.5 
87 -0.3 80 0.96   na  78.18 7.5 9 0.5 
88 -0.3 80 0.97   na  78.95 7.5 9 0.5 
89 -0.3 80 1.08   na  82.98 7.5 9 0.5 
90 -0.3 80 1.09   na  83.52 7.5 9 0.5 
91 -0.3 80 1.11   na  84.29 7.5 9 0.5 
92 1.2 80 1.01   na  80.28 7.5 9 0.5 
93 1.5 1.01   na   
94 1.5 1.03   na   
95 1.2 80 1.02   na  80.76 7.5 9 0.5 
96 1.5 1.02   na   
97 1.5 1.04   na   
98 1.2 80 1.04   na  81.62 7.5 9 0.5 
99 1.5 1.04   na   
100 1.5 1.06   na   
101 1.2 80 1.07   na  82.91 7.5 9 0.5 
102 1.5 1.08   na   
103 1.5 1.1   na   
104 -0.3 80 1.33   na  92.26 7.5 9 0.5 
105 -0.3 80 1.35   na  93.05 7.5 9 0.5 
106 -0.3 80 1.36   na  93.3 7.5 9 0.5 
107 -0.3 80 1.38   na  93.98 7.5 9 0.5 
108 -0.3 80 1.39   na  94.22 7.5 9 0.5 
109 -0.3 80 1.41   na  95.06 7.5 9 0.5 
110 -0.3 80 1.46   na  96.57 7.5 9 0.5 
111 -0.3 80 1.74   na  105.5 7.5 9 0.5 
112 -0.3 80 1.75   na  105.77 7.5 9 0.5 
113 -0.3 80 1.78   na  106.64 7.5 9 0.5 
114 -0.3 80 1.78   na  106.67 7.5 9 0.5 
115 -0.3 80 1.82   na  108.07 7.5 9 0.5 
116 -0.3 80 1.83   na  108.22 7.5 9 0.5 
117 -0.3 80 1.89   na  109.98 7.5 9 0.5 
R2 0.0 2.46   na  1220.0  
118 0.0 2.46   na   
R3 0.0 2.46   na  1220.0  
R1 0.0 2.46   na  1220.0  

The maximum velocity is 9.17 and it occurs in the pipe between nodes 78 and 12

Flow Summary - Standard

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/M Eqv. Ln. Total Pf Pn 

 

1    67.50 26.645 E 0.61    0.300   0.712 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
2 67.5 0.0231 0.0    0.910   0.021 Vel =   2.02 

2 0.0 35.052 E 0.91    1.280   0.704  
to 120.0 0.0    0.910 0.0  
3 67.5 0.0064 0.0    2.190   0.014 Vel =   1.17 

3 0.0 40.894 0.0    1.500   0.718  
to 120.0 0.0 0.0   0.147  
4 67.5 0.0027 0.0    1.500   0.004 Vel =   0.86 

4    79.42 35.052 T 1.83    2.000   0.869  
to 120.0 0.0    1.830 0.0  
5 146.92 0.0264 0.0    3.830   0.101 Vel =   2.54 

5    77.71 35.052 T 1.83    2.000   0.970  
to 120.0 0.0    1.830 0.0  
6 224.63 0.0580 0.0    3.830   0.222 Vel =   3.88 

6    80.77 35.052 T 1.83    0.500   1.192  
to 120.0 0.0    1.830 0.0  
7 305.4 0.1021 0.0    2.330   0.238 Vel =   5.28 

7    93.97 35.052 0.0    2.500   1.430  
to 120.0 0.0 0.0 0.0  
8 399.37 0.1680 0.0    2.500   0.420 Vel =   6.90 

8   106.69 35.052 T 1.83    1.000   1.850  
to 120.0 0.0    1.830 0.0  
9 506.06 0.2604 0.0    2.830   0.737 Vel =   8.74 

9  4670.06 161.46 0.0    3.000   2.587  
to 120.0 0.0 0.0 0.0  
10 5176.12 0.0110 0.0    3.000   0.033 Vel =   4.21 

10   519.22 161.46 0.0    3.000   2.620  
to 120.0 0.0 0.0 0.0  
11 5695.34 0.0137 0.0    3.000   0.041 Vel =   4.64 

11   515.40 161.46 0.0    3.000   2.661  
to 120.0 0.0 0.0 0.0  
12 6210.74 0.0157 0.0    3.000   0.047 Vel =   5.06 

12   530.78 161.46 0.0    3.000   2.708  
to 120.0 0.0 0.0 0.0  
13 6741.52 0.0187 0.0    3.000   0.056 Vel =   5.49 

13   527.79 161.46 4E 21.47   75.000   2.764  
to 120.0 0.0   21.470 0.0  
14 7269.31 0.0212 0.0   96.470   2.042 Vel =   5.92 

14 0.0 161.46 0.0   12.500   4.806  
to 120.0 0.0 0.0 0.0  
PUMP 7269.31 0.0212 0.0   12.500   0.265 Vel =   5.92 

0.0  
 7269.31   5.071 K Factor = 3228.10 

System Demand Pressure   5.071 
Safety Margin   1.962 
Continuation Pressure   7.033 

15    72.83 26.645 T 1.52    0.300   0.829 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
16 72.83 0.0269 0.0    1.820   0.049 Vel =   2.18 
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16    -6.57 35.052 T 1.83    0.800   0.849  
to 120.0 0.0    1.830 0.0  
17 66.26 0.0061 0.0    2.630   0.016 Vel =   1.14 

17    -7.24 161.46 0.0    3.000   0.865  
to 120.0 0.0 0.0 0.0  
18 59.02 0.0 0.0    3.000 0.0 Vel =   0.05 

18   -83.98 161.46 0.0    3.000   0.865  
to 120.0 0.0 0.0 0.0  
19 -24.96 0.0 0.0    3.000 0.0 Vel =   0.02 

19    61.16 161.46 0.0    3.000   0.865  
to 120.0 0.0 0.0 0.0  
20 36.2 0.0 0.0    3.000 0.0 Vel =   0.03 

20   -91.43 161.46 0.0    3.000   0.865  
to 120.0 0.0 0.0 0.0  
21 -55.23 0.0 0.0    3.000 0.0 Vel =   0.04 

21 0.0 35.052 E 0.91    0.800   0.865  
to 120.0 0.0    0.910 0.0  
22 -55.23 -0.0041 0.0    1.710  -0.007 Vel =   0.95 

22    73.19 35.052 0.0    2.500   0.858  
to 120.0 0.0 0.0 0.0  
23 17.96 0.0004 0.0    2.500   0.001 Vel =   0.31 

23    73.24 35.052 T 1.83    0.500   0.859  
to 120.0 0.0    1.830 0.0  
24 91.2 0.0112 0.0    2.330   0.026 Vel =   1.58 

24    68.20 35.052 T 1.83    2.000   0.885  
to 120.0 0.0    1.830 0.0  
25 159.4 0.0305 0.0    3.830   0.117 Vel =   2.75 

25    78.94 35.052 T 1.83    2.000   1.002  
to 120.0 0.0    1.830 0.0  
26 238.34 0.0648 0.0    3.830   0.248 Vel =   4.12 

26    82.91 35.052 T 1.83    0.500   1.250  
to 120.0 0.0    1.830 0.0  
27 321.25 0.1120 0.0    2.330   0.261 Vel =   5.55 

27    96.55 35.052 0.0    2.500   1.511  
to 120.0 0.0 0.0 0.0  
28 417.8 0.1828 0.0    2.500   0.457 Vel =   7.22 

28   109.99 35.052 T 1.83    1.000   1.968  
to 120.0 0.0    1.830 0.0  
13 527.79 0.2813 0.0    2.830   0.796 Vel =   9.12 

0.0  
  527.79   2.764 K Factor = 317.46 

29    72.84 26.645 T 1.52    0.300   0.829 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
30 72.84 0.0275 0.0    1.820   0.050 Vel =   2.18 

30     6.58 35.052 T 1.83    0.500   0.850  
to 120.0 0.0    1.830 0.0  
4 79.42 0.0082 0.0    2.330   0.019 Vel =   1.37 

0.0  
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   79.42   0.869 K Factor =  85.20 

31    72.93 26.645 T 1.52    0.300   0.831 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
32 72.93 0.0275 0.0    1.820   0.050 Vel =   2.18 

32   -11.77 35.052 T 1.83    0.800   0.852  
to 120.0 0.0    1.830 0.0  
19 61.16 0.0049 0.0    2.630   0.013 Vel =   1.06 

0.0  
   61.16   0.865 K Factor =  65.76 

33    72.95 26.645 T 1.52    0.300   0.832 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
34 72.95 0.0269 0.0    1.820   0.049 Vel =   2.18 

34    11.77 35.052 T 1.83    0.500   0.852  
to 120.0 0.0    1.830 0.0  
35 84.72 0.0094 0.0    2.330   0.022 Vel =   1.46 

35    67.73 35.052 T 1.83    2.000   0.874  
to 120.0 0.0    1.830 0.0  
36 152.45 0.0285 0.0    3.830   0.109 Vel =   2.63 

36    78.19 35.052 T 1.83    2.000   0.983  
to 120.0 0.0    1.830 0.0  
37 230.64 0.0608 0.0    3.830   0.233 Vel =   3.98 

37    81.64 35.052 T 1.83    0.500   1.216  
to 120.0 0.0    1.830 0.0  
38 312.28 0.1064 0.0    2.330   0.248 Vel =   5.39 

38    95.04 35.052 0.0    2.500   1.464  
to 120.0 0.0 0.0 0.0  
39 407.32 0.1740 0.0    2.500   0.435 Vel =   7.04 

39   108.08 35.052 T 1.83    1.000   1.899  
to 120.0 0.0    1.830 0.0  
11 515.4 0.2693 0.0    2.830   0.762 Vel =   8.90 

0.0  
  515.40   2.661 K Factor = 315.95 

40    73.00 26.645 T 1.52    0.300   0.833 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
41 73.0 0.0269 0.0    1.820   0.049 Vel =   2.18 

41    -1.66 35.052 E 0.91    0.800   0.853  
to 120.0 0.0    0.910 0.0  
42 71.34 0.0070 0.0    1.710   0.012 Vel =   1.23 

42 0.0 161.46 0.0    3.000   0.865  
to 120.0 0.0 0.0 0.0  
43 71.34 0.0 0.0    3.000 0.0 Vel =   0.06 

43   -78.58 161.46 0.0    3.000   0.865  
to 120.0 0.0 0.0 0.0  
17 -7.24 0.0 0.0    3.000 0.0 Vel =   0.01 

0.0  
   -7.24   0.865 K Factor =  -7.78 

44    73.00 26.645 T 1.52    0.300   0.833 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
45 73.0 0.0269 0.0    1.820   0.049 Vel =   2.18 
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45     1.67 35.052 T 1.83    0.500   0.853  
to 120.0 0.0    1.830 0.0  
46 74.67 0.0077 0.0    2.330   0.018 Vel =   1.29 

46    67.57 35.052 T 1.83    2.000   0.871  
to 120.0 0.0    1.830 0.0  
47 142.24 0.0248 0.0    3.830   0.095 Vel =   2.46 

47    77.55 35.052 T 1.83    2.000   0.966  
to 120.0 0.0    1.830 0.0  
48 219.79 0.0556 0.0    3.830   0.213 Vel =   3.80 

48    80.28 35.052 T 1.83    0.500   1.179  
to 120.0 0.0    1.830 0.0  
49 300.07 0.0991 0.0    2.330   0.231 Vel =   5.18 

49    93.31 35.052 0.0    2.500   1.410  
to 120.0 0.0 0.0 0.0  
50 393.38 0.1632 0.0    2.500   0.408 Vel =   6.80 

50   105.76 35.052 T 1.83    1.000   1.818  
to 120.0 0.0    1.830 0.0  
51 499.14 0.2537 0.0    2.830   0.718 Vel =   8.62 

51  3660.00 161.46 0.0    3.000   2.536  
to 120.0 0.0 0.0 0.0  
52 4159.14 0.0077 0.0    3.000   0.023 Vel =   3.39 

52   510.92 161.46 0.0    3.000   2.559  
to 120.0 0.0 0.0 0.0  
9 4670.06 0.0093 0.0    3.000   0.028 Vel =   3.80 

0.0  
 4670.06   2.587 K Factor = 2903.52 

53    73.19 26.645 T 1.52    0.300   0.837 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
22 73.19 0.0275 0.0    1.820   0.050 Vel =   2.19 

0.0  
   73.19   0.858 K Factor =  79.01 

54    73.24 26.645 T 1.52    0.300   0.838 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
23 73.24 0.0275 0.0    1.820   0.050 Vel =   2.19 

0.0  
   73.24   0.859 K Factor =  79.02 

55    67.58 26.645 E 0.61    0.300   0.714 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
56 67.58 0.0231 0.0    0.910   0.021 Vel =   2.02 

56 0.0 35.052 E 0.91    1.280   0.706  
to 120.0 0.0    0.910 0.0  
57 67.58 0.0064 0.0    2.190   0.014 Vel =   1.17 

57 0.0 40.894 0.0    1.500   0.720  
to 120.0 0.0 0.0   0.147  
46 67.58 0.0027 0.0    1.500   0.004 Vel =   0.86 

0.0  
   67.58   0.871 K Factor =  72.41 
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58    67.73 26.645 E 0.61    0.300   0.717 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
59 67.73 0.0231 0.0    0.910   0.021 Vel =   2.02 

59 0.0 35.052 E 0.91    1.280   0.709  
to 120.0 0.0    0.910 0.0  
60 67.73 0.0064 0.0    2.190   0.014 Vel =   1.17 

60 0.0 40.894 0.0    1.500   0.723  
to 120.0 0.0 0.0   0.147  
35 67.73 0.0027 0.0    1.500   0.004 Vel =   0.86 

0.0  
   67.73   0.874 K Factor =  72.45 

61    74.39 26.645 T 1.52    0.300   0.865 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
62 74.39 0.0280 0.0    1.820   0.051 Vel =   2.22 

62    78.57 35.052 0.0    2.500   0.887  
to 120.0 0.0 0.0 0.0  
63 152.96 0.0284 0.0    2.500   0.071 Vel =   2.64 

63    77.24 35.052 0.0    2.500   0.958  
to 120.0 0.0 0.0 0.0  
64 230.2 0.0608 0.0    2.500   0.152 Vel =   3.98 

64    82.97 35.052 0.0    2.500   1.110  
to 120.0 0.0 0.0 0.0  
65 313.17 0.1068 0.0    2.500   0.267 Vel =   5.41 

65    92.24 35.052 0.0    2.500   1.377  
to 120.0 0.0 0.0 0.0  
66 405.41 0.1728 0.0    2.500   0.432 Vel =   7.00 

66   105.51 35.052 T 1.83    1.000   1.809  
to 120.0 0.0    1.830 0.0  
52 510.92 0.2650 0.0    2.830   0.750 Vel =   8.83 

0.0  
  510.92   2.559 K Factor = 319.39 

67    74.50 26.645 T 1.52    0.300   0.867 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
68 74.5 0.0286 0.0    1.820   0.052 Vel =   2.23 

68    83.98 35.052 0.0    2.500   0.890  
to 120.0 0.0 0.0 0.0  
69 158.48 0.0304 0.0    2.500   0.076 Vel =   2.74 

69    77.53 35.052 0.0    2.500   0.966  
to 120.0 0.0 0.0 0.0  
70 236.01 0.0636 0.0    2.500   0.159 Vel =   4.08 

70    83.51 35.052 0.0    2.500   1.125  
to 120.0 0.0 0.0 0.0  
71 319.52 0.1108 0.0    2.500   0.277 Vel =   5.52 

71    93.07 35.052 0.0    2.500   1.402  
to 120.0 0.0 0.0 0.0  
72 412.59 0.1784 0.0    2.500   0.446 Vel =   7.13 

72   106.63 35.052 T 1.83    1.000   1.848  
to 120.0 0.0    1.830 0.0  
10 519.22 0.2728 0.0    2.830   0.772 Vel =   8.97 
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0.0  
  519.22   2.620 K Factor = 320.78 

73    74.68 26.645 T 1.52    0.300   0.871 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
74 74.68 0.0286 0.0    1.820   0.052 Vel =   2.23 

74    91.42 35.052 0.0    2.500   0.894  
to 120.0 0.0 0.0 0.0  
75 166.1 0.0332 0.0    2.500   0.083 Vel =   2.87 

75    77.97 35.052 0.0    2.500   0.977  
to 120.0 0.0 0.0 0.0  
76 244.07 0.0676 0.0    2.500   0.169 Vel =   4.22 

76    84.28 35.052 0.0    2.500   1.146  
to 120.0 0.0 0.0 0.0  
77 328.35 0.1168 0.0    2.500   0.292 Vel =   5.67 

77    94.22 35.052 0.0    2.500   1.438  
to 120.0 0.0 0.0 0.0  
78 422.57 0.1864 0.0    2.500   0.466 Vel =   7.30 

78   108.21 35.052 T 1.83    1.000   1.904  
to 120.0 0.0    1.830 0.0  
12 530.78 0.2841 0.0    2.830   0.804 Vel =   9.17 

0.0  
  530.78   2.708 K Factor = 322.54 

79    68.19 26.645 E 0.61    0.300   0.727 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
80 68.19 0.0231 0.0    0.910   0.021 Vel =   2.04 

80 0.0 35.052 E 0.91    1.280   0.719  
to 120.0 0.0    0.910 0.0  
81 68.19 0.0064 0.0    2.190   0.014 Vel =   1.18 

81 0.0 40.894 0.0    1.500   0.733  
to 120.0 0.0 0.0   0.147  
24 68.19 0.0033 0.0    1.500   0.005 Vel =   0.87 

0.0  
   68.19   0.885 K Factor =  72.49 

82    77.23 26.645 T 1.52    0.300   0.932 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
63 77.23 0.0302 0.0    1.820   0.055 Vel =   2.31 

0.0  
   77.23   0.958 K Factor =  78.90 

83    77.53 26.645 T 1.52    0.300   0.939 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
69 77.53 0.0308 0.0    1.820   0.056 Vel =   2.32 

0.0  
   77.53   0.966 K Factor =  78.88 

84    77.55 26.645 T 1.52    0.300   0.940 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
47 77.55 0.0302 0.0    1.820   0.055 Vel =   2.32 

0.0  
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   77.55   0.966 K Factor =  78.90 

85    77.71 26.645 T 1.52    0.300   0.944 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
5 77.71 0.0302 0.0    1.820   0.055 Vel =   2.32 

0.0  
   77.71   0.970 K Factor =  78.90 

86    77.97 26.645 T 1.52    0.300   0.950 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
75 77.97 0.0308 0.0    1.820   0.056 Vel =   2.33 

0.0  
   77.97   0.977 K Factor =  78.88 

87    78.19 26.645 T 1.52    0.300   0.955 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
36 78.19 0.0313 0.0    1.820   0.057 Vel =   2.34 

0.0  
   78.19   0.983 K Factor =  78.86 

88    78.94 26.645 T 1.52    0.300   0.974 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
25 78.94 0.0313 0.0    1.820   0.057 Vel =   2.36 

0.0  
   78.94   1.002 K Factor =  78.86 

89    82.97 26.645 T 1.52    0.300   1.076 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
64 82.97 0.0346 0.0    1.820   0.063 Vel =   2.48 

0.0  
   82.97   1.110 K Factor =  78.75 

90    83.51 26.645 T 1.52    0.300   1.090 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
70 83.51 0.0352 0.0    1.820   0.064 Vel =   2.50 

0.0  
   83.51   1.125 K Factor =  78.73 

91    84.28 26.645 T 1.52    0.300   1.110 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
76 84.28 0.0357 0.0    1.820   0.065 Vel =   2.52 

0.0  
   84.28   1.146 K Factor =  78.73 

92    80.27 26.645 E 0.61    0.300   1.007 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
93 80.27 0.0319 0.0    0.910   0.029 Vel =   2.40 

93 0.0 35.052 E 0.91    1.280   1.007  
to 120.0 0.0    0.910 0.0  
94 80.27 0.0087 0.0    2.190   0.019 Vel =   1.39 

94 0.0 40.894 0.0    1.500   1.026  
to 120.0 0.0 0.0   0.147  
48 80.27 0.0040 0.0    1.500   0.006 Vel =   1.02 

0.0  
   80.27   1.179 K Factor =  73.93 
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95    80.76 26.645 E 0.61    0.300   1.019 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
96 80.76 0.0330 0.0    0.910   0.030 Vel =   2.41 

96 0.0 35.052 E 0.91    1.280   1.020  
to 120.0 0.0    0.910 0.0  
97 80.76 0.0087 0.0    2.190   0.019 Vel =   1.40 

97 0.0 40.894 0.0    1.500   1.039  
to 120.0 0.0 0.0   0.147  
6 80.76 0.0040 0.0    1.500   0.006 Vel =   1.02 

0.0  
   80.76   1.192 K Factor =  73.97 

98    81.64 26.645 E 0.61    0.300   1.041 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
99 81.64 0.0341 0.0    0.910   0.031 Vel =   2.44 

99 0.0 35.052 E 0.91    1.280   1.043  
to 120.0 0.0    0.910 0.0  
100 81.64 0.0087 0.0    2.190   0.019 Vel =   1.41 

100 0.0 40.894 0.0    1.500   1.062  
to 120.0 0.0 0.0   0.147  
37 81.64 0.0047 0.0    1.500   0.007 Vel =   1.04 

0.0  
   81.64   1.216 K Factor =  74.03 

101    82.91 26.645 E 0.61    0.300   1.074 K Factor = 80.00 
to 120.0 0.0    0.610  -0.029  
102 82.91 0.0341 0.0    0.910   0.031 Vel =   2.48 

102 0.0 35.052 E 0.91    1.280   1.076  
to 120.0 0.0    0.910 0.0  
103 82.91 0.0091 0.0    2.190   0.020 Vel =   1.43 

103 0.0 40.894 0.0    1.500   1.096  
to 120.0 0.0 0.0   0.147  
26 82.91 0.0047 0.0    1.500   0.007 Vel =   1.05 

0.0  
   82.91   1.250 K Factor =  74.16 

104    92.25 26.645 T 1.52    0.300   1.330 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
65 92.25 0.0418 0.0    1.820   0.076 Vel =   2.76 

0.0  
   92.25   1.377 K Factor =  78.61 

105    93.06 26.645 T 1.52    0.300   1.353 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
71 93.06 0.0429 0.0    1.820   0.078 Vel =   2.78 

0.0  
   93.06   1.402 K Factor =  78.59 

106    93.31 26.645 T 1.52    0.300   1.360 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
49 93.31 0.0434 0.0    1.820   0.079 Vel =   2.79 

0.0  

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/M Eqv. Ln. Total Pf Pn 

 

   93.31   1.410 K Factor =  78.58 

107    93.97 26.645 T 1.52    0.300   1.380 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
7 93.97 0.0434 0.0    1.820   0.079 Vel =   2.81 

0.0  
   93.97   1.430 K Factor =  78.58 

108    94.22 26.645 T 1.52    0.300   1.387 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
77 94.22 0.0440 0.0    1.820   0.080 Vel =   2.82 

0.0  
   94.22   1.438 K Factor =  78.57 

109    95.05 26.645 T 1.52    0.300   1.412 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
38 95.05 0.0445 0.0    1.820   0.081 Vel =   2.84 

0.0  
   95.05   1.464 K Factor =  78.56 

110    96.56 26.645 T 1.52    0.300   1.457 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
27 96.56 0.0456 0.0    1.820   0.083 Vel =   2.89 

0.0  
   96.56   1.511 K Factor =  78.55 

111   105.51 26.645 T 1.52    0.300   1.739 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
66 105.51 0.0544 0.0    1.820   0.099 Vel =   3.15 

0.0  
  105.51   1.809 K Factor =  78.45 

112   105.77 26.645 T 1.52    0.300   1.748 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
50 105.77 0.0544 0.0    1.820   0.099 Vel =   3.16 

0.0  
  105.77   1.818 K Factor =  78.45 

113   106.63 26.645 T 1.52    0.300   1.777 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
72 106.63 0.0549 0.0    1.820   0.100 Vel =   3.19 

0.0  
  106.63   1.848 K Factor =  78.44 

114   106.69 26.645 T 1.52    0.300   1.778 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
8 106.69 0.0555 0.0    1.820   0.101 Vel =   3.19 

0.0  
  106.69   1.850 K Factor =  78.44 

115   108.08 26.645 T 1.52    0.300   1.825 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
39 108.08 0.0566 0.0    1.820   0.103 Vel =   3.23 

0.0  
  108.08   1.899 K Factor =  78.43 

116   108.21 26.645 T 1.52    0.300   1.830 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
78 108.21 0.0566 0.0    1.820   0.103 Vel =   3.23 

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/M Eqv. Ln. Total Pf Pn 

 

0.0  
  108.21   1.904 K Factor =  78.42 

117   109.98 26.645 T 1.52    0.300   1.890 K Factor = 80.00 
to 120.0 0.0    1.520  -0.029  
28 109.98 0.0588 0.0    1.820   0.107 Vel =   3.29 

0.0  
  109.98   1.968 K Factor =  78.40 

R2  1220.00 161.46 T 11.489    1.000   2.455 Qa = 1220.00 
to 120.0 0.0   11.489 0.0  
118 1220.0 0.0008 0.0   12.489   0.010 Vel =   0.99 

118  2440.00 161.46 T 11.489    0.500   2.465  
to 120.0 0.0   11.489 0.0  
51 3660.0 0.0059 0.0   11.989   0.071 Vel =   2.98 

0.0  
 3660.00   2.536 K Factor = 2298.30 

R3  1220.00 161.46 0.0    1.000   2.464 Qa = 1220.00 
to 120.0 0.0 0.0 0.0  
118 1220.0 0.0010 0.0    1.000   0.001 Vel =   0.99 

0.0  
 1220.00   2.465 K Factor = 777.05 

R1  1220.00 161.46 0.0    1.000   2.464 Qa = 1220.00 
to 120.0 0.0 0.0 0.0  
118 1220.0 0.0010 0.0    1.000   0.001 Vel =   0.99 

0.0  
 1220.00   2.465 K Factor = 777.05 

16     6.58 35.052 0.0    2.500   0.849  
to 120.0 0.0 0.0 0.0  
30 6.58 0.0004 0.0    2.500   0.001 Vel =   0.11 

0.0  
    6.58   0.850 K Factor =   7.14 

32    11.77 35.052 0.0    2.500   0.852  
to 120.0 0.0 0.0 0.0  
34 11.77 0.0 0.0    2.500 0.0 Vel =   0.20 

0.0  
   11.77   0.852 K Factor =  12.75 

41     1.66 35.052 0.0    2.500   0.853  
to 120.0 0.0 0.0 0.0  
45 1.66 0.0 0.0    2.500 0.0 Vel =   0.03 

0.0  
    1.66   0.853 K Factor =   1.80 

43    78.58 35.052 T 1.83    0.800   0.865  
to 120.0 0.0    1.830 0.0  
62 78.58 0.0084 0.0    2.630   0.022 Vel =   1.36 

0.0  
   78.58   0.887 K Factor =  83.44 

18    83.97 35.052 T 1.83    0.800   0.865  
to 120.0 0.0    1.830 0.0  
68 83.97 0.0095 0.0    2.630   0.025 Vel =   1.45 

Final Calculations - Hazen-Williams
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/M Eqv. Ln. Total Pf Pn 

 

0.0  
   83.97   0.890 K Factor =  89.01 

20    91.43 35.052 T 1.83    0.800   0.865  
to 120.0 0.0    1.830 0.0  
74 91.43 0.0110 0.0    2.630   0.029 Vel =   1.58 

0.0  
   91.43   0.894 K Factor =  96.70 

Final Calculations - Hazen-Williams
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FLOW ( N ^ 1.85 )

Pump Data: Demand:

P1

P2

P3

P1 - Pump Churn Pressure : 8.58 
P2 - Pump Rated Pressure : 7.8 
P2 - Pump Rated Flow : 12500 
P3 - Pump Pressure @ Max Flow : 5.07 
P3 - Pump Max Flow : 18750 

D1 - Elevation :  -0.029 
D2 - System Flow : 13737.7 
D2 - System Pressure :   5.878 
Hose ( Demand ) : _______
D3 - System Demand : 13737.7 
Safety Margin :   1.494 

D1

D2

Water Supply Curve C
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Fitting Legend 
Abbrev. Name 15  20  25  32  40  50  65  80  90  100 125 150 200 250 300 350 400 450 500 24 

E NFPA 13 90' Standard Elbow 0 0.61 0.61 0.91 1.22 1.52 1.83 2.13 2.44 3.05 3.66 4.27 5.49 6.71 8.23 0 0 0 0 0  
T NFPA 13 90' Flow thru Tee 0 0.91 1.52 1.83 2.44 3.05 3.66 4.57 5.18 6.1 7.62 9.14 10.67 15.24 18.29 0 0 0 0 0  
 
 
 
 
 
 
 
 
 
 
 
 
Units Summary 
 
Diameter Units Millimeters 
Length Units Meters 
Flow Units Liters per Minute 
Pressure Units Bars 
 
 
Note: Fitting Legend provides equivalent pipe lengths for fittings types of various diameters. 
Equivalent lengths shown are standard for actual diameters of Sched 40 pipe and CFactors 
of 120 except as noted with *.  The fittings marked with a * show equivalent lengths values 
supplied by manufacturers based on specific pipe diameters and CFactors and they require no 
adjustment.  All values for fittings not marked with a * will be adjusted in the calculation 
for CFactors of other than 120 and diameters other than Sched 40 per NFPA. 

Fittings Used Summary
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Node Elevation K-Fact Pt Pn Flow Density Area Press 
No. Actual Actual Req. 

1 -0.3 200 3.5   na  374.17 10.0 9 3.5 
2 0.0 4.5   na   
3 0.0 4.51   na   
4 0.0 4.58   na   
5 0.0 4.69   na   
6 0.0 4.77   na   
7 0.0 5.49   na   
8 0.0 5.49   na   
9 0.0 5.5   na   
10 0.0 5.5   na   
11 0.0 5.5   na   
12 0.0 5.51   na   
13 0.0 5.83   na   
PUMP 0.0 5.88   na   
14 -0.3 200 3.5   na  374.17 10.0 9 3.5 
15 0.0 4.5   na   
16 0.0 4.51   na   
17 0.0 4.58   na   
18 0.0 4.69   na   
19 0.0 4.77   na   
20 -0.3 200 3.5   na  374.22 10.0 9 3.5 
21 0.0 4.5   na   
22 0.0 4.51   na   
23 0.0 4.58   na   
24 0.0 4.7   na   
25 0.0 4.78   na   
26 -0.3 200 3.51   na  374.49 10.0 9 3.5 
27 0.0 4.51   na   
28 0.0 4.55   na   
29 0.0 4.66   na   
30 0.0 4.83   na   
31 0.0 4.94   na   
32 0.0 5.49   na   
33 0.0 5.49   na   
34 -0.3 200 3.51   na  374.54 10.0 9 3.5 
35 0.0 4.51   na   
36 0.0 4.55   na   
37 0.0 4.67   na   
38 0.0 4.9   na   
39 -0.3 200 3.51   na  374.54 10.0 9 3.5 
40 0.0 4.51   na   
41 0.0 4.55   na   
42 0.0 4.66   na   
43 0.0 4.89   na   
44 -0.3 200 3.51   na  374.54 10.0 9 3.5 
45 0.0 4.51   na   
46 0.0 4.55   na   
47 0.0 4.66   na   
48 0.0 4.89   na   
49 -0.3 200 3.51   na  374.54 10.0 9 3.5 
50 0.0 4.51   na   
51 0.0 4.55   na   
52 0.0 4.66   na   
53 0.0 4.89   na   
54 -0.3 200 3.51   na  374.65 10.0 9 3.5 
55 -0.3 200 3.51   na  374.65 10.0 9 3.5 
56 -0.3 200 3.51   na  374.7 10.0 9 3.5 
57 -0.3 200 3.54   na  376.09 10.0 9 3.5 
58 -0.3 200 3.54   na  376.09 10.0 9 3.5 
59 -0.3 200 3.54   na  376.09 10.0 9 3.5 
60 -0.3 200 3.54   na  376.14 10.0 9 3.5 
61 -0.3 200 3.54   na  376.19 10.0 9 3.5 

Pressure / Flow Summary - STANDARD
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Node Elevation K-Fact Pt Pn Flow Density Area Press 
No. Actual Actual Req. 

62 -0.3 200 3.56   na  377.31 10.0 9 3.5 
63 -0.3 200 3.56   na  377.36 10.0 9 3.5 
64 -0.3 200 3.56   na  377.47 10.0 9 3.5 
65 -0.3 200 3.63   na  380.84 10.0 9 3.5 
66 -0.3 200 3.63   na  380.84 10.0 9 3.5 
67 -0.3 200 3.63   na  380.89 10.0 9 3.5 
68 -0.3 200 3.63   na  380.95 10.0 9 3.5 
69 -0.3 200 3.63   na  381.1 10.0 9 3.5 
70 -0.3 200 3.71   na  385.33 10.0 9 3.5 
71 -0.3 200 3.71   na  385.38 10.0 9 3.5 
72 -0.3 200 3.72   na  385.59 10.0 9 3.5 
73 -0.3 200 3.81   na  390.23 10.0 9 3.5 
74 -0.3 200 3.81   na  390.28 10.0 9 3.5 
75 -0.3 200 3.81   na  390.44 10.0 9 3.5 
76 -0.3 200 3.82   na  390.69 10.0 9 3.5 
77 -0.3 200 3.84   na  392.02 10.0 9 3.5 
78 1.2 200 3.92   na  396.18 10.0 9 3.5 
79 1.5 4.47   na   
80 1.2 200 3.93   na  396.28 10.0 9 3.5 
81 1.5 4.47   na   
82 1.2 200 3.93   na  396.43 10.0 9 3.5 
83 1.5 4.47   na   
84 1.2 200 4.04   na  402.24 10.0 9 3.5 
85 1.5 4.61   na   
86 0.0 4.51   na   
87 0.0 4.51   na   
88 0.0 4.51   na   
89 0.0 4.51   na   
90 0.0 4.51   na   
91 0.0 4.51   na   
92 0.0 4.51   na   
93 0.0 4.51   na   

The maximum velocity is 12.03 and it occurs in the pipe between nodes 84 and 85

Flow Summary - Standard
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Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/M Eqv. Ln. Total Pf Pn 

 

1   374.17 26.645 T 1.52    0.300   3.500 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
2 374.17 0.5654 0.0    1.820   1.029 Vel =  11.19 

2  -141.14 62.713 0.0    3.000   4.500  
to 120.0 0.0 0.0 0.0  
3 233.03 0.0037 0.0    3.000   0.011 Vel =   1.26 

3   374.63 62.713 0.0    3.000   4.511  
to 120.0 0.0 0.0 0.0  
4 607.66 0.0217 0.0    3.000   0.065 Vel =   3.28 

4   377.32 62.713 0.0    2.200   4.576  
to 120.0 0.0 0.0 0.0  
5 984.98 0.0523 0.0    2.200   0.115 Vel =   5.32 

5   396.20 62.713 0.0    0.800   4.691  
to 120.0 0.0 0.0 0.0  
6 1381.18 0.0987 0.0    0.800   0.079 Vel =   7.45 

6   385.32 62.713 T 3.66    1.000   4.770  
to 120.0 0.0    3.660 0.0  
7 1766.5 0.1545 0.0    4.660   0.720 Vel =   9.53 

7 0.0 0.0 0.0    3.000   5.490 0.0  
to 120.0 0.0 0.0 0.0 0.0  
8 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

8 0.0 0.0 0.0    3.000   5.492 0.0  
to 120.0 0.0 0.0 0.0 0.0  
9 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

9 0.0 0.0 0.0    3.000   5.495 0.0  
to 120.0 0.0 0.0 0.0 0.0  
10 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

10 0.0 0.0 0.0    3.000   5.499 0.0  
to 120.0 0.0 0.0 0.0 0.0  
11 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

11 0.0 0.0 0.0    3.000   5.505 0.0  
to 120.0 0.0 0.0 0.0 0.0  
12 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

12 0.0 0.0 4E 0.0   67.640   5.512 0.0  
to 120.0 0.0    8.230 0.0 0.0  
13 0.0 0.0 0.0   75.870 0.0 0.0 Vel = 0 

13 0.0 0.0 0.0   13.900   5.833 0.0  
to 120.0 0.0 0.0 0.0 0.0  
PUMP 0.0 0.0 0.0   13.900 0.0 0.0 Vel = 0 

0.0  
0.0   5.833 K Factor = 0 

System Demand Pressure   5.878 
Safety Margin   1.494 
Continuation Pressure   7.372 

14   374.18 26.645 T 1.52    0.300   3.500 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
15 374.18 0.5659 0.0    1.820   1.030 Vel =  11.19 

15  -138.24 62.713 0.0    3.000   4.501  
to 120.0 0.0 0.0 0.0  
16 235.94 0.0037 0.0    3.000   0.011 Vel =   1.27 
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16   374.65 62.713 0.0    3.000   4.512  
to 120.0 0.0 0.0 0.0  
17 610.59 0.0217 0.0    3.000   0.065 Vel =   3.29 

17   377.36 62.713 0.0    2.200   4.577  
to 120.0 0.0 0.0 0.0  
18 987.95 0.0527 0.0    2.200   0.116 Vel =   5.33 

18   396.28 62.713 0.0    0.800   4.693  
to 120.0 0.0 0.0 0.0  
19 1384.23 0.0987 0.0    0.800   0.079 Vel =   7.47 

19   385.41 62.713 T 3.66    1.000   4.772  
to 120.0 0.0    3.660 0.0  
9 1769.64 0.1552 0.0    4.660   0.723 Vel =   9.55 

0.0  
 1769.64   5.495 K Factor = 754.92 

20   374.20 26.645 T 1.52    0.300   3.501 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
21 374.2 0.5654 0.0    1.820   1.029 Vel =  11.19 

21  -131.81 62.713 0.0    3.000   4.501  
to 120.0 0.0 0.0 0.0  
22 242.39 0.0040 0.0    3.000   0.012 Vel =   1.31 

22   374.70 62.713 0.0    3.000   4.513  
to 120.0 0.0 0.0 0.0  
23 617.09 0.0220 0.0    3.000   0.066 Vel =   3.33 

23   377.46 62.713 0.0    2.200   4.579  
to 120.0 0.0 0.0 0.0  
24 994.55 0.0536 0.0    2.200   0.118 Vel =   5.37 

24   396.45 62.713 0.0    0.800   4.697  
to 120.0 0.0 0.0 0.0  
25 1391.0 0.0987 0.0    0.800   0.079 Vel =   7.51 

25   385.59 62.713 T 3.66    1.000   4.776  
to 120.0 0.0    3.660 0.0  
11 1776.59 0.1564 0.0    4.660   0.729 Vel =   9.59 

0.0  
 1776.59   5.505 K Factor = 757.20 

26   374.51 26.645 T 1.52    0.300   3.506 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
27 374.51 0.5670 0.0    1.820   1.032 Vel =  11.20 

27    80.49 62.713 0.0    3.000   4.509  
to 120.0 0.0 0.0 0.0  
28 455.0 0.0123 0.0    3.000   0.037 Vel =   2.46 

28   376.09 62.713 0.0    3.000   4.546  
to 120.0 0.0 0.0 0.0  
29 831.09 0.0383 0.0    3.000   0.115 Vel =   4.48 

29   380.86 62.713 0.0    2.200   4.661  
to 120.0 0.0 0.0 0.0  
30 1211.95 0.0773 0.0    2.200   0.170 Vel =   6.54 

30   402.27 62.713 0.0    0.800   4.831  
to 120.0 0.0 0.0 0.0  
31 1614.22 0.1312 0.0    0.800   0.105 Vel =   8.71 
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31   392.03 62.713 E 1.83    1.000   4.936  
to 120.0 0.0    1.830 0.0  
32 2006.25 0.1954 0.0    2.830   0.553 Vel =  10.83 

32 0.0 0.0 0.0    3.000   5.489 0.0  
to 120.0 0.0 0.0 0.0 0.0  
33 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

33 0.0 0.0 0.0    3.000   5.490 0.0  
to 120.0 0.0 0.0 0.0 0.0  
7 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

0.0  
0.0   5.490 K Factor = 0 

34   374.53 26.645 T 1.52    0.300   3.507 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
35 374.53 0.5665 0.0    1.820   1.031 Vel =  11.20 

35    92.22 62.713 0.0    3.000   4.509  
to 120.0 0.0 0.0 0.0  
36 466.75 0.0133 0.0    3.000   0.040 Vel =   2.52 

36   376.18 62.713 0.0    3.000   4.549  
to 120.0 0.0 0.0 0.0  
37 842.93 0.0393 0.0    3.000   0.118 Vel =   4.55 

37   381.09 62.713 0.0    3.000   4.667  
to 120.0 0.0 0.0 0.0  
38 1224.02 0.0783 0.0    3.000   0.235 Vel =   6.61 

38   390.68 62.713 T 3.66    1.000   4.902  
to 120.0 0.0    3.660 0.0  
12 1614.7 0.1309 0.0    4.660   0.610 Vel =   8.71 

0.0  
 1614.70   5.512 K Factor = 687.76 

39   374.54 26.645 T 1.52    0.300   3.507 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
40 374.54 0.5665 0.0    1.820   1.031 Vel =  11.20 

40    76.96 62.713 0.0    3.000   4.509  
to 120.0 0.0 0.0 0.0  
41 451.5 0.0127 0.0    3.000   0.038 Vel =   2.44 

41   376.10 62.713 0.0    3.000   4.547  
to 120.0 0.0 0.0 0.0  
42 827.6 0.0380 0.0    3.000   0.114 Vel =   4.47 

42   380.84 62.713 0.0    3.000   4.661  
to 120.0 0.0 0.0 0.0  
43 1208.44 0.0763 0.0    3.000   0.229 Vel =   6.52 

43   390.22 62.713 T 3.66    1.000   4.890  
to 120.0 0.0    3.660 0.0  
33 1598.66 0.1288 0.0    4.660   0.600 Vel =   8.63 

0.0  
 1598.66   5.490 K Factor = 682.29 

44   374.54 26.645 T 1.52    0.300   3.507 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
45 374.54 0.5665 0.0    1.820   1.031 Vel =  11.20 
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45    78.56 62.713 0.0    3.000   4.509  
to 120.0 0.0 0.0 0.0  
46 453.1 0.0127 0.0    3.000   0.038 Vel =   2.45 

46   376.11 62.713 0.0    3.000   4.547  
to 120.0 0.0 0.0 0.0  
47 829.21 0.0380 0.0    3.000   0.114 Vel =   4.47 

47   380.87 62.713 0.0    3.000   4.661  
to 120.0 0.0 0.0 0.0  
48 1210.08 0.0770 0.0    3.000   0.231 Vel =   6.53 

48   390.27 62.713 T 3.66    1.000   4.892  
to 120.0 0.0    3.660 0.0  
8 1600.35 0.1288 0.0    4.660   0.600 Vel =   8.64 

0.0  
 1600.35   5.492 K Factor = 682.89 

49   374.55 26.645 T 1.52    0.300   3.507 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
50 374.55 0.5670 0.0    1.820   1.032 Vel =  11.20 

50    82.95 62.713 0.0    3.000   4.510  
to 120.0 0.0 0.0 0.0  
51 457.5 0.0127 0.0    3.000   0.038 Vel =   2.47 

51   376.14 62.713 0.0    3.000   4.548  
to 120.0 0.0 0.0 0.0  
52 833.64 0.0383 0.0    3.000   0.115 Vel =   4.50 

52   380.96 62.713 0.0    3.000   4.663  
to 120.0 0.0 0.0 0.0  
53 1214.6 0.0773 0.0    3.000   0.232 Vel =   6.55 

53   390.42 62.713 T 3.66    1.000   4.895  
to 120.0 0.0    3.660 0.0  
10 1605.02 0.1296 0.0    4.660   0.604 Vel =   8.66 

0.0  
 1605.02   5.499 K Factor = 684.45 

54   374.62 26.645 T 1.52    0.300   3.509 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
3 374.62 0.5665 0.0    1.820   1.031 Vel =  11.20 

0.0  
  374.62   4.511 K Factor = 176.38 

55   374.65 26.645 T 1.52    0.300   3.509 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
16 374.65 0.5670 0.0    1.820   1.032 Vel =  11.20 

0.0  
  374.65   4.512 K Factor = 176.38 

56   374.69 26.645 T 1.52    0.300   3.510 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
22 374.69 0.5670 0.0    1.820   1.032 Vel =  11.20 

0.0  
  374.69   4.513 K Factor = 176.38 

57   376.09 26.645 T 1.52    0.300   3.536 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
28 376.09 0.5709 0.0    1.820   1.039 Vel =  11.24 
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0.0  
  376.09   4.546 K Factor = 176.39 

58   376.10 26.645 T 1.52    0.300   3.536 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
41 376.1 0.5714 0.0    1.820   1.040 Vel =  11.24 

0.0  
  376.10   4.547 K Factor = 176.38 

59   376.11 26.645 T 1.52    0.300   3.536 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
46 376.11 0.5714 0.0    1.820   1.040 Vel =  11.24 

0.0  
  376.11   4.547 K Factor = 176.38 

60   376.15 26.645 T 1.52    0.300   3.537 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
51 376.15 0.5714 0.0    1.820   1.040 Vel =  11.24 

0.0  
  376.15   4.548 K Factor = 176.38 

61   376.18 26.645 T 1.52    0.300   3.538 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
36 376.18 0.5714 0.0    1.820   1.040 Vel =  11.25 

0.0  
  376.18   4.549 K Factor = 176.38 

62   377.32 26.645 T 1.52    0.300   3.559 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
4 377.32 0.5747 0.0    1.820   1.046 Vel =  11.28 

0.0  
  377.32   4.576 K Factor = 176.39 

63   377.36 26.645 T 1.52    0.300   3.560 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
17 377.36 0.5747 0.0    1.820   1.046 Vel =  11.28 

0.0  
  377.36   4.577 K Factor = 176.39 

64   377.46 26.645 T 1.52    0.300   3.562 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
23 377.46 0.5747 0.0    1.820   1.046 Vel =  11.28 

0.0  
  377.46   4.579 K Factor = 176.39 

65   380.84 26.645 T 1.52    0.300   3.626 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
42 380.84 0.5846 0.0    1.820   1.064 Vel =  11.38 

0.0  
  380.84   4.661 K Factor = 176.40 

66   380.87 26.645 T 1.52    0.300   3.626 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
29 380.87 0.5846 0.0    1.820   1.064 Vel =  11.39 

0.0  
  380.87   4.661 K Factor = 176.42 
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67   380.87 26.645 T 1.52    0.300   3.627 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
47 380.87 0.5841 0.0    1.820   1.063 Vel =  11.39 

0.0  
  380.87   4.661 K Factor = 176.42 

68   380.95 26.645 T 1.52    0.300   3.628 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
52 380.95 0.5846 0.0    1.820   1.064 Vel =  11.39 

0.0  
  380.95   4.663 K Factor = 176.41 

69   381.08 26.645 T 1.52    0.300   3.631 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
37 381.08 0.5852 0.0    1.820   1.065 Vel =  11.39 

0.0  
  381.08   4.667 K Factor = 176.40 

70   385.32 26.645 T 1.52    0.300   3.712 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
6 385.32 0.5973 0.0    1.820   1.087 Vel =  11.52 

0.0  
  385.32   4.770 K Factor = 176.43 

71   385.40 26.645 T 1.52    0.300   3.713 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
19 385.4 0.5978 0.0    1.820   1.088 Vel =  11.52 

0.0  
  385.40   4.772 K Factor = 176.43 

72   385.59 26.645 T 1.52    0.300   3.717 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
25 385.59 0.5978 0.0    1.820   1.088 Vel =  11.53 

0.0  
  385.59   4.776 K Factor = 176.44 

73   390.22 26.645 T 1.52    0.300   3.807 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
43 390.22 0.6110 0.0    1.820   1.112 Vel =  11.66 

0.0  
  390.22   4.890 K Factor = 176.46 

74   390.27 26.645 T 1.52    0.300   3.808 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
48 390.27 0.6115 0.0    1.820   1.113 Vel =  11.67 

0.0  
  390.27   4.892 K Factor = 176.45 

75   390.42 26.645 T 1.52    0.300   3.811 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
53 390.42 0.6115 0.0    1.820   1.113 Vel =  11.67 

0.0  
  390.42   4.895 K Factor = 176.46 

76   390.68 26.645 T 1.52    0.300   3.816 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
38 390.68 0.6126 0.0    1.820   1.115 Vel =  11.68 
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0.0  
  390.68   4.902 K Factor = 176.46 

77   392.03 26.645 T 1.52    0.300   3.842 K Factor = 200.00 
to 120.0 0.0    1.520  -0.029  
31 392.03 0.6170 0.0    1.820   1.123 Vel =  11.72 

0.0  
  392.03   4.936 K Factor = 176.45 

78   396.21 26.645 E 0.61    0.300   3.924 K Factor = 200.00 
to 120.0 0.0    0.610  -0.029  
79 396.21 0.6297 0.0    0.910   0.573 Vel =  11.84 

79 0.0 62.713 E 1.83    2.400   4.468  
to 120.0 T 3.66    5.490   0.147  
5 396.21 0.0096 0.0    7.890   0.076 Vel =   2.14 

0.0  
  396.21   4.691 K Factor = 182.93 

80   396.28 26.645 E 0.61    0.300   3.926 K Factor = 200.00 
to 120.0 0.0    0.610  -0.029  
81 396.28 0.6286 0.0    0.910   0.572 Vel =  11.85 

81 0.0 62.713 E 1.83    2.400   4.469  
to 120.0 T 3.66    5.490   0.147  
18 396.28 0.0098 0.0    7.890   0.077 Vel =   2.14 

0.0  
  396.28   4.693 K Factor = 182.93 

82   396.45 26.645 E 0.61    0.300   3.929 K Factor = 200.00 
to 120.0 0.0    0.610  -0.029  
83 396.45 0.6297 0.0    0.910   0.573 Vel =  11.85 

83 0.0 62.713 E 1.83    2.400   4.473  
to 120.0 T 3.66    5.490   0.147  
24 396.45 0.0098 0.0    7.890   0.077 Vel =   2.14 

0.0  
  396.45   4.697 K Factor = 182.93 

84   402.27 26.645 E 0.61    0.300   4.045 K Factor = 200.00 
to 120.0 0.0    0.610  -0.029  
85 402.27 0.6473 0.0    0.910   0.589 Vel =  12.03 

85 0.0 62.713 E 1.83    2.400   4.605  
to 120.0 T 3.66    5.490   0.147  
30 402.27 0.0100 0.0    7.890   0.079 Vel =   2.17 

0.0  
  402.27   4.831 K Factor = 183.02 

2   141.14 62.713 T 3.66    1.000   4.500  
to 120.0 0.0    3.660 0.0  
86 141.14 0.0015 0.0    4.660   0.007 Vel =   0.76 

86 0.0 0.0 0.0    3.000   4.507 0.0  
to 120.0 0.0 0.0 0.0 0.0  
87 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

87 0.0 0.0 0.0    3.000   4.507 0.0  
to 120.0 0.0 0.0 0.0 0.0  
88 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 
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88    80.49 62.713 E 1.83    1.000   4.507  
to 120.0 0.0    1.830 0.0  
27 80.49 0.0007 0.0    2.830   0.002 Vel =   0.43 

0.0  
   80.49   4.509 K Factor =  37.91 

86 0.0 0.0 0.0    3.000   4.507 0.0  
to 120.0 0.0 0.0 0.0 0.0  
89 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

89 0.0 0.0 0.0    3.000   4.507 0.0  
to 120.0 0.0 0.0 0.0 0.0  
90 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

90 0.0 0.0 0.0    3.000   4.507 0.0  
to 120.0 0.0 0.0 0.0 0.0  
91 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

91 0.0 0.0 0.0    3.000   4.507 0.0  
to 120.0 0.0 0.0 0.0 0.0  
92 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

92 0.0 0.0 0.0    3.000   4.507 0.0  
to 120.0 0.0 0.0 0.0 0.0  
93 0.0 0.0 0.0    3.000 0.0 0.0 Vel = 0 

93    92.23 62.713 E 1.83    1.000   4.507  
to 120.0 0.0    1.830 0.0  
35 92.23 0.0007 0.0    2.830   0.002 Vel =   0.50 

0.0  
   92.23   4.509 K Factor =  43.43 

15   138.24 62.713 T 3.66    1.000   4.501  
to 120.0 0.0    3.660 0.0  
90 138.24 0.0013 0.0    4.660   0.006 Vel =   0.75 

0.0  
  138.24   4.507 K Factor =  65.12 

21   131.81 62.713 T 3.66    1.000   4.501  
to 120.0 0.0    3.660 0.0  
92 131.81 0.0013 0.0    4.660   0.006 Vel =   0.71 

0.0  
  131.81   4.507 K Factor =  62.09 

87    76.96 62.713 T 3.66    1.000   4.507  
to 120.0 0.0    3.660 0.0  
40 76.96 0.0004 0.0    4.660   0.002 Vel =   0.42 

0.0  
   76.96   4.509 K Factor =  36.24 

89    78.56 62.713 T 3.66    1.000   4.507  
to 120.0 0.0    3.660 0.0  
45 78.56 0.0004 0.0    4.660   0.002 Vel =   0.42 

0.0  
   78.56   4.509 K Factor =  37.00 

91    82.94 62.713 T 3.66    1.000   4.507  
to 120.0 0.0    3.660 0.0  
50 82.94 0.0006 0.0    4.660   0.003 Vel =   0.45 
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 VÃ½poÄet 4 - StropnÃ- jiÅ¡tÄ›nÃ- skladu ESFR Date  

 
Hyd. Qa Dia. Fitting Pipe Pt Pt 
Ref. "C" or Ftng's Pe Pv ******* Notes ****** 
Point Qt Pf/M Eqv. Ln. Total Pf Pn 

 

0.0  
   82.94   4.510 K Factor =  39.05 
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