0.07
0.125
0.25
0.375
0.18
0.31

2989.0669 Pa/foot of water head

0.4335 psi/foot of water head 1 L/min

25 °C (linear interpo)

22461.26

538.032042 kPa 0.000145038 6894.757293 Q>= 1.66667E-05 m”3/s
Lossless pressure, p Pa
oD ID OD-Ain*2 ID-A in"2 OD-A mA2 ID-A m"2 Q/A =V m/s (per correlating areas) @20°C
0.125 0.07 0.012271846  0.003848451 7.9173E-06 2.48287E-06 6.712670889 22489.42
0.25 0.18 0.049087385 0.0254469 3.16692E-05 1.64173E-05
0.375 0.31 0.110446617  0.075476764 7.12557E-05 4.86946E-05
Possible VCR fitting sizes (mm. standards)
oD ID OD-A mmA~2 ID-A mm~2 OD-A m"2 ID-A m~2
6 4 28.27433388  12.56637061 2.82743E-05 1.25664E-05
8 6 50.26548246  28.27433388 5.02655E-05 2.82743E-05
10 8 78.53981634  50.26548246 7.85398E-05 5.02655E-05
12 10 113.0973355  78.53981634 0.000113097 7.85398E-05 0.147365688 0.212206591 10.83878 22.47529

10.82520512 22.44715

30°C

22433.1

10.81163 22.419

0.004572 0.289564

0.233125646

0.182739747|

Reynolds number, R (u is flow speed (m/s)) Re> 2900 (Above 2900 it's turbulent flow, below 2300 it's laminar, which's worse for heat transfer) Haaland Eq. approximation of Darcy-weisbach friction factor
n 4D 1 L eg
I @Temp= 20°C 25 °C (linear interpc 30 °C — =—1.8 log Rilaiil
p, density, kg/m”3 998.2 996.95 995.7 f Rﬂ
W, dynamic viscosity,
N*s/mA2 0.001002 0.0008985 0.000795
Dynamic Pressure
u m/s (minimum for turbulent flow) p-Pa{ pondiaglosslessp } | £/D | (at higher Re, f goes higher, in an obtuse proportion)
D_H, m, hydraulic 25 °C (linear
diameter 20°C interpo) 30°C 20°C 25 °C (linear inter| 30 °C D @ e=0.001E-3m @ e=0.002E-3m f=
4 1.778 0.001778  1.637255271 1.469978372 1.302281475 1337.889867 1077.122932 844.3223 0.001778 0.00056243 0.001125 0.0452 0.045609
6 3.175 0.003175  0.916862952 0.823187888 0.729277626 419.5622622 0.003175 0.000314961  0.00063 0.04503 0.045247
8 4 0.004  0.727759968 0.653405386 0.578864116 0.004 0.00025 0.0005 0.044987 0.045156
10| 4.572 0.004572  0.636710383 0.571658256 0.506442796 0.004572 0.000218723 0.000437 0.044967 0.045113'
1.778 6 0.006  0.485173312 0.435603591 0.38590941 0.006 0.000166667 0.000333 0.044934 0.045042
3.175 6.35 0.00635  0.458431476 0.411593944 0.364638813 0.00635 0.00015748 0.000315 0.044929  0.04503
6.35 7.874 0.007874  0.369702803 0.3319306 0.294063559 0.007874 0.000127 0.000254 0.04491  0.04499
9.525 8 0.008  0.363879984 0.326702693 0.289432058 0.008 0.000125 0.00025 0.044909 0.044987
4.572 9.525 0.009525  0.305620984 0.274395963 0.243092542 0.009525 0.000104987  0.00021 0.044897 0.044962
7.874 10 0.01  0.291103987 0.261362155 0.231545646 42.2944983 34.0509149 26.69142 0.01 0.0001 0.0002 0.044894 0.044955
ithout Dy e b
1 meter and pressure drop at velocity for e=0.002E-3 Darcy Weischbach eq. for pressure lost to friction, known as major losses
P_sum kPa, Sun'! of mfajor losses Ap i (v>i
D, m 20°C 25°C (linear interpo) 30 °C i o 3 o
0.001778 21.65866734
0.003175 5.979229 4813822967  3.773402037 X 2.050065 | Ap/L, Pa/m |
0.004 2.984135 2.402500209  1.883243161 I 0.004572 1.387637| @ e=0.001E-3m @ €=0.002E-3m
| 0.004572 1.996476 1.607344751 1.2599462| 0.006 0.630736 D,m 20°C 25 °C (line 30°C 20°C 25 °C (line 30 °C
0.006 0.881962 0.710059628  0.556593059 0.00635 0.535605 34011.27012 27382.16 21464.00314| 34319.73  27630.5 21658.67
0.00635 0.743814 0.598838211  0.469410143 0.007874 0.289032
0.007874 0.389775 0.313803923 0.24598087 0.008 0.276232
0.008 0.371625 0.299191743  0.234526849 0.009525  0.26667319 0.168293
0.009525 0.220055 0.177164403  0.138873516 0.01 0.232430954, 0.146684
0.01 0190136 0.153077126 | |
psi 0.001778  5.1717g4947 3.263783
0.001778 4.977656 4.007465415  3.141324113 0.003175 0.92 0.585689
0.003175 0.867214 0.698185993  0.547285695 0.297337
0.004 0.432812 0.348453195  0.273141328 0.20126 189.8774066 152.8686 119.8287873| 190.1365 153.0771 119.9923




