Liquid Friction Factor K And Flow Coefficients Av Cv And Kv From Flowrate And Delta Pressure
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Data Values
ID := 0.2984-m Nominal Inside Diameter
Pi:= 3-MPa Pi = 30 bar Inlet Pressure
Po := 2.9-MPa Po = 29 bar Outlet Pressure
DP := Pi — Po DP = 1 bar Delta Pressure
W= 800-kg'm ° Fluid Density

3 ) m3
q:= 0.553. g=553x10 = Volume Flow Rate

S S

2 kg

maf := W-q maf =4.424x 10" —= Mass Flow Rate

S

Water Density Table 2-28 Perrys Chemical Engineers Handbook
Flowrate is calculated at 1 bar delta pressure and fluid density 800 kg/m”3

Note delta pressure is used as a positive value.
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Conversion Factors to Av

W60F := 999.0140-kg-m°

WI6C == 998.943-kg-m °

m

S60F = —1—
W60F
S16C = W
W16C
gal [ W60F 05 1
cvusx i= —- - —
min pst 2
m
0.5
IUK ( W60F
cvukx = &- ﬂ .
min psi
liter (W16C\? 1
cvmetx ;= ——| ——— :
min bar

m> (W16C)0'5 1
kvx = —- —

hr bar 2
m
1 1
kvz = — —
kvx 2
m
in2
cvdy =
cvusx
cvusx
cvdx =
.2
in
b
cvdz = ——
\/§~cvdx
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S60F = 0.80079

S16C = 0.80085

ovusx = 2.40153088 x 107 °

ovukx = 2.88411833 x 10 °

cvmetx = 1.6657856 x 10~ °

kvx = 2.77630933 x 10 °

1
kvz = 3.60190411 x 104—

m

cvdy = 2.68645307 x 10" m”

ovdx = 372238031 x 10 2

2, |~

cvdz = 2.983899 x 10" m?
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STD Water Density (60 F)
STD Water Density (16 C)
Specific Gravity WRT Water (60 F)

Specific Gravity WRT Water (16 C)

CV-US to Av Conversion Factor

Cv-UK to Av Conversion Factor

Cv-Metric to Av Conversion Factor

Kv to Av Conversion Factor

Av To Kv Flow Factor

Av to Cvd Conversion Factor

Cvd to Av Conversion Factor

K Factor to Cv* Conversion

page 2 of 5



K Friction Factor

2 4
.o & ID  DP k= 3.998202 x 10° Friction Factor
2 8W
1 3
q:= n-IDz- P q=553%x10 m Flow Rate
8.kW S
Cd Discharge Coefficient
od = qa ’ 8-W cd=5.001124 x 10 ! Discharge Coefficient
2+ DP
n-1D
cd:= % cd=5.001124x 10 | Discharge Coefficient
k
2 | DP 1 m3
q:=n-cdID™ |— q=553x10 — Flow Rate
8W S
Av Flow Coefficient
avi= g- w av = 4.946182 x 10 zmz Av Flow Coefficient
Dp
~ID2 2 2
av = = av=4.946182x 10 “m Av Flow Coefficient
8k
DP 1 m3
q:=av- [— q=553%x10 — Flow Rate
w S
Cv US Flow Coefficient
cvus = q-ﬂ~ S60F psi cvus = 2.059596 x 103 Cv US Flow Coefficient
gal DP
av 3 2 -
cvus = cvus = 2.059596 x 10" m Cv US Flow Coefficient
Ccvusx
cvus gal |DP W60OF 1 m3
q= 208 8% 2 q=553x10 — Flow Rate
2 miny W  psi s
m
|
q=876523 x 10° 2=
min
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Cv UK Flow Coefficient

evuk = g min . S60F - psi
galUK

av

cvuk =
cvukx

2
m

Cv Metric Flow Coefficient

min | S16C-bar
cvmet i= q— |[—————

liter DP

av
cvmet ;=

cvmetx

liter | DP W16C

q:= cvmet-——- | —-

min | W  bar

Kv Flow Coefficient

hr | S16C-bar
kv=q— |———
3 DP

m

av

kvx

_ kv m’ [DP WieC
4 2 hr W  bar
m

kv:
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DP
cvuk galUK |DP W60F
q = . - o | — -
min W psi

cvuk = 1.714972 x 103

cvuk = 1.714972 x 103 m2

—lm3
q=553x10 —

s
3 galUK

min

q=7.29858 x 10

cvmet = 2.969279 x 104

cvmet = 2.969279 x 104 m2

—lm5
q=553x10 —

S

lit
q=3318x 10" m? =
min

kv = 1781567 x 10° m°

kv = 1781567 x 10° m°

—lm3
q=553x10 —
S

3

3m
q=19908x 100 —
hr
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Cv UK Flow Coefficient

Cv UK Flow Coefficient

Flow Rate

Cv Metric Flow Coefficient

Cv Metric Flow Coefficient

Volume Flow Rate

Kv Flow Coefficient

Kv Flow Coefficient

Flow Rate
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Cv*

Dimensionless Flow Coefficient

cvd :

cvd

cvd :

q:i=

.2
cvus In

]hz m2

_ 4 min in’ /S60F-psi
ID2 gal m2 DP

av

cvdx- ID2

1 1 |DP 60F
cvd 2 1 gal [DP W60F

2 .2 miny W psi
m in
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cvd = 1.492285 x 101

1
cvd = 1.492285 x 101 —
2

m

cvd = 1.492285 x 101 m2

—lm3
q=553x10 —

S
1
q=876523 x 10° 2=
min
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Cv* Flow Coefficient

Cv US Flow Coefficient

Cv* Flow Coefficient

Flow Rate
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