DATA

pl= 0 Ib/ft2 Kvalve 240
p2= 0 Ib/ft2 Kelbow 30
L= 75 ft
Z1= 12 ft
gammas= 64.4 lb/ft2
nu= 9.15E-06 ft2/s
= 0.00015 ft
Q= 0.891 ft3/s
assumed
Iterations f D (ft) V (ft/s) Re D/e D %diff D new
1 3.33E-02 0.0224 2260.954 5.54E+06 149.3333 24.6543 -8374.82% 1.8984
2 1.99E-02 1.8984 0.314797 6.531E+04 12655.74 23.7910 0.71% 1.8849
3 1.99E-02 1.8849 0.319318 6.578E+04 12565.83 23.7893 0.00% 1.8848 approx. DN600 Pipe

Crlohae walve
Fully open

ri
Standnard elbow



kPa

kPa
60 m DN 100 Schedule 40
8.8 kN/m3
1.30E-06 m2/s
4.60E-05 m
0.1143 m
0.0603 m
0.0603 m apen
60
30
Kvalve= 150
Assume Assume Assume
Kpa Iteration Q1 (m3/s) Rel (D/e)1  f1 fT1 NUM 2 (D/e)2 T2 DEN2 Q2 (m3/s) Re2 2 %diff2 13 (D/e)3  fT13 DEN3  Q3(m3/s) Re3 3 %diff3 1 3 2 % diff delta P
100 1 001417 1.21E+05 248478 00195 00159 10.18439 0.010000 1.31E+03 0.018403 62300.05 0.012786 2.08E+05  0.0201 101.47% 0.010000 1.31E+03 0.018403 89787.57 0.01065 173E+0S  0.0204 104.21%
0.01417 121E+05 2.48E+03  0.0195  0.0159 10.18439 0.020147 131E+03 0.018403 1254017 0.009012 1.46E+05  0.0207  2.76% 0.020421 131E+03 0.018403 151139.1 0.008209 1.33E+05  0.0209  2.23%
0.01417 121E+05 248E+03  0.0195  0.0159 10.18439 0.020703 131E+03 0.018403 128859.1 0.00889 1.44E+05  0.0207  0.12% 0.020876 1.31E+03 0.018403 153969.6 0.008133 1.32E+05  0.0209  0.09%
0.01417 121E+05 248E+03  0.0195  0.0159 10.18439 0.020728 131E+03 0.018403 1290112 0.008885 1.44E+05  0.0207  0.01% 0.020894 131E+03 0.018403 154080 0.00813 1.32E+05  0.0209  0.00%
0.01417 121E+05 248E+03  0.0195  0.0159 10.18439 0.020729 131E+03 0.018403 129017.9 0.008885 1.44E+05  0.0207  0.00% 0.020894 131E+03 0.018403 1540843 0.00813 132E+05  0.0209  0.00% 11.66426  180.41 5.087658  197.16 22.40511 -78%
Assume Assume Assume
Kpa Iteration Q1 (m3/s) Rel (D/e)1  f1 fT1 NUM 2 (D/e)2  fT2 DEN2 Q2 (m3/s) Re2 2 %diff2 13 (D/e)3  fT13 DEN3  Q3(m3/s) Re3 3 %diff3 1 3 2
22.40511 1 001417 121E+05 248478 00195 00159 1.366793 0.010000 1.31E+03 0.018403 62300.05 0.004684 7.61E+04  0.0222 121.68% 0.010000 1.31E+03 0.018403 89787.57 0.003902 6.34E+04  0.0227 126.96%

0.01417 1.21E+05 2.48E+03 0.0195 0.0159 10.18439 0.022168 1.31E+03 0.018403 137967.3 0.008592 1.40E+05 0.0208 -6.22% 0.022696 1.31E+03 0.018403
0.01417 1.21E+05 2.48E+03 0.0195 0.0159 10.18439 0.020790 1.31E+03 0.018403 129399.6 0.008872 1.44E+05 0.0207 -0.28% 0.020963 1.31E+03 0.018403
0.01417 1.21E+05 2.48E+03 0.0195 0.0159 10.18439 0.020732 1.31E+03 0.018403 129034.8 0.008884 1.44E+05 0.0207 -0.01% 0.020897 1.31E+03 0.018403
0.01417 1.21E+05 2.48E+03 0.0195 0.0159 10.18439 0.020729 1.31E+03 0.018403 129018.9 0.008885 1.44E+05 0.0207 0.00% 0.020895 1.31E+03 0.018403

165287.4  0.00785 1.27E+05 0.0210 -7.64%
154508.5 0.008119 1.32E+05 0.0209 -0.31%
154100.8 0.00813 1.32E+05 0.0209 -0.01%
154085.1 0.00813 1.32E+05 0.0209 0.00% 11.66426 180.41 5.087658 197.16 22.40511 0%



QA=
G=
AA=
LA=
LB=
DA=
DB=
e=
VA=
VKE=
AB=
LENGTH=

0.02 M3/s
9,810.00 N/M3
0.02 M2
180.00 M
8.00 M
0.15 M
0.05 M
0.00 M
0.89 M/S
0.00 M2/s
0.00 M2
4.50 M

PB
SW

VB PA
2.00 223,584.66
742.37 233,982.90
0.89 223,569.08
1.00 223,570.62

12500000 N/M2

8800 N/M3
PB/SW VA/2G QB
1,420.45 0.000045 1,049.87
1,420.45 0.000045 389,695.18
1,420.45 0.000045 467.19
1,420.45 0.000045 524.93



VB/2G
28.09
10,426.32
12.50
14.04

ZB

PIPE1
192.50 221,943.62
192.50 221,943.62
192.50 221,943.62
192.50 221,943.62

REDUCER
0.000016
0.000016
0.000016
0.000016

FB
0.016928
0.016928
0.016928
0.016928

PIPE2
1,100,488,671.69

VB

742.37

1,100,488,671.69 204,564,400.65

1,100,488,671.69
1,100,488,671.69

245,244.93
275,556.11



% DIFF
100.00%
74136.93%
-11.00%
0.00%



Constants

Q1= 0.0668 ft3/s

Q2= 0.0223 ft3/s

Q3= 0.0445 ft3/s

ZA= 8 ft

zB= -2 ft

zC= -1 ft

Vi= 10 ft/s

Di1= 0.0922 ft

nu= 1.21E-05 | ft2/s

L1= 34 ft

L2= 2 ft

L3= 1 ft

0= 32.2 ft/s2

e= 1.50E-04 ft
Rel fl fT elbow T tee zZA-zB V1"2/2g LHS
7.62E+04 0.05071 1.52119 3.04238 10 1.5544 374.524
Assume
D2 A2 v2 Re2 2 V2/2/29 RHS %diff
0.05 0.001963495 | 11.35729674 | 4.69E+04 | 6.54E-02 | 2.0029 7.2451 -98.06%
0.06 0.002827433 | 7.887011624 | 3.91E+04 | 6.04E-02 | 0.9659 2.9118 -99.22%
0.04 0.001256637 | 17.74577615 | 5.87E+04 | 7.24E-02 | 4.8899 22.6004 | -93.96%
0.03 0.000706858 | 31.5480465 | 7.82E+04 | 8.33E-02 | 15.4546 | 101.2366 | -72.96%
0.025 0.000490874 | 45.42918696 | 9.39E+04 | 9.14E-02 | 32.0468 | 266.4305 | -28.86%
0.0245 | 0.000471435 | 47.30236043 | 9.58E+04 | 9.24E-02 | 34.7440 | 296.8144 | -20.74%
0.023 0.000415476 | 53.67342504 | 1.02E+05 | 9.56E-02 | 44.7335 | 416.4572 | 11.19%
0.0239 | 0.000448627 | 49.70718623 | 9.82E+04 | 9.36E-02 | 38.3665 | 338.9491 | -9.49%
0.0235 | 0.000433736 | 51.41374712 | 9.99E+04 | 9.45E-02 | 41.0462 | 371.0499 | -0.92%
0.02344 | 0.000431524 | 51.6772943 | 1.00E+05 | 9.46E-02 | 41.4681 | 376.1738 0.44%
Rel fl fT elbow fT tee zA-z2C V172/2g LHS
7.62E+04 0.05071 1.52119 1.01413 9 1.554402946 | 186.36060
Assume
D3 A3 V3 Re3 3 V372/2g RHS %diff
0.03 0.000706858 | 11.35729674 | 2.82E+04 | 8.33E-02 | 61.54168358 | 2.32E+02 | 12.28%
0.035 | 0.000962113 | 7.887011624 | 2.28E+04 | 7.72E-02 | 33.21866802 | 1.06E+02 | -21.33%
0.031 | 0.000754768 | 17.74577615 | 4.55E+04 | 8.19E-02 | 53.97685998 | 1.97E+02 | 2.73%
0.0311 | 0.000759645 | 31.5480465 | 8.11E+04 | 8.18E-02 | 53.28596507 | 1.93E+02 | 1.88%
0.0313 | 0.000769447 | 45.42918696 | 1.18E+05 | 8.15E-02 | 51.93702171 | 1.87E+02 | 0.22%
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