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Choked Flow of Gases
When the air velocity
reaches sonic velocity
(P2/P1 =.528) further
increases in
P1(upstream pressure)
do not cause any
further increase in the
air velocity through the
orifice. Conse- quently
it is wrongly concluded
that the mass flow rate
also dpggees4512%t increase.



Choked Flow of
Gases - okcc.com
Note 2 To obtain the
flow of gases other
than air, ... Air Flow -
SCFH e-mail
ca@okcc.com ¢
website www.okcc.com
Orifice 0.02 7 0.033
Inches Size Number 3
Cv00.0251 ...
Choked Flow Vacuum
Level In. Hg. Supply
Pressure - psig
Diameter Choked Flow
0. 0.1P%8615,%g 0.31 0.37



1065229 314377 445
511 578 714 850 985
11251263 1398 1545
150 ...

Extending Orifice
Flow Data -
okcc.com

Gas Flow
Measurement:
Technical
Considerations
Pressure ... Choked
Flow of Gases A
Tutorial: Water Flow
Totalizers Remote
Readgggte%/élé" to 2"



Pressure Snubbers-...
ws@okcc.com - In CT:
203-261-6711 - Toll
Free 800-533-3285 -
Fax ...

Catalog Page -
okcc.com

June 26, 2018 James
McLoone. The
phenomenon of choked
flow is often
encountered in gas
piping systems and
tends to occur where
there is a change in the

flow path cross-



sectionalarea. It can,
therefore, occur in
locations where we
have orifice plates,
valves, and fittings. It
can however, also
occur as flow exits a
pipe into a vessel or to
atmosphere.

A Study of Choked
Flow in Gas Piping
Systems - FluidFlow

Choked flow occurs in
gases and vapors when
the ﬂHAge‘é%'é-’c'ty



reaches sonic values'at
any point in the valve
body, trim, or pipe. As
the pressure in the
valve or pipe is
lowered, the specific
volume increases to
the point where sonic
velocity is reached.

Choked Flow - an
overview |
ScienceDirect Topics
The choked flow
calculation computes
the mass flow rate
throulgaréeag&ispe based



on tank pressure and
temperature, pipe
length and diameter,
minor losses, discharge
pressure, and gas
properties.
Temperatures,
pressures, densities,
velocities, and Mach
numbers are computed
at all transition points
(in the tank, at the pipe
entrance, in the pipe at
the exit, and in the
surroundings at the
discharge).
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Choked
Compressible Flow
of Gas from Tank
through Pipe

Choked flow is a
compressible flow
effect. The parameter
that becomes "choked"
or "limited" is the fluid
velocity. Choked flow is
a fluid dynamic
condition associated
with the venturi effect.
When a flowing fluid at
a given pressure and
temperature passes

throulgh 11/ Qstnctlon



into'a lower pressure
environment the fluid
velocity increases. At
initially subsonic
upstream conditions,
the conservation of
mass principle requires
the fluid velocity to
increase as it flows
through the smaller
Cross-s

Choked flow -
Wikipedia

The conservation of
mass is a fundamental

conc%ggeoleBstms.



Within- some problem
domain, the amount of
mass remains
constant; mass is
neither created or
destroyed. The mass of
any object is simply
the volume that the
object occupies times
the density of the
object. For a fluid (a
liquid or a gas) the
density, volume, and
shape of the object can
all change within the
domain with time and

m
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Mass Flow Choking -
NASA

FLOW OF GASES
THROUGH TUBES AND
ORIFICES R. Gordon
Livesey The nature of
gas flow in pipes and
ducts changes with the
gas pressure and its
description is generally
divided into three parts
or regimes. The flow
dynamics are
characterized by A, the
molecular mean free

path, Jp. rglafion to



some characteristic
dimension such as the
diameter of a ...

FLOW OF GASES
THROUGH TUBES
AND ORIFICES

Flow Direction -
Preferred direction
shown at right. Not
recommended for
reverse flow. Flow -
See flow chart for air
on page 18. Orifice
Diameters - .0012" to
.0252" Orifice Diameter

Accurl'aaa%gl—sé_re.0003" Cv



Range - .00003 to .013
See page 18. Fluid
Media - Air, Water,
Gases and Liquids
compatible with
materials of
construction.

Table of Contents -
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GAS FLOW
MEASUREMENT ...
Choked Flow Vacuum
Level In. Hg. Supply
Pressure - psig
Diameter Choked Flow

0. 0.1P%Eg')e]ig/§60.31 .. e-



mail ca@okcc.com
website www.okcc.com
Sapphire Orifice Air
Flow - SLPM Orifice
Diameter 0 0.0252
Inches Size Number 4
Cv 0.00071 0.00094
0.013.01.69501.51
4.06

Fundamentals of
Flow Measurement -
okcc.com

Browse Part Number
OKC-1536-2, Horizontal
Float Valve - Side
Mounging ,fhe



O'Keefe Controls Co.
catalog including Part
Number,ltem Name,De
scription,Installation,Fe
atures, Temperature
Limit,Wetted
Materials,Fluid
Media,Operating
Pressure,Operating Te

Part Number
OKC-1536-2,
Horizontal Float
Valve - Side ...
Choked flow in liquids
occurs as the velocity
at th%a\lé%qglz%ontracta



increases, causing the
local pressure to drop
below the liquid’s
vapor pressure. At this
point, the liquid will
start to form vapor
which takes up
additional space,
leading to the choked
condition. This point is
determined
experimentally, and
denoted by the value,
FL.

Product Bulletin
Choked Flgw



September 2017
Understanding ...
The formula becomes
more intricate for
gases, as gases are a
compressible fluids and
are thus affected by
temperature.
Furthermore, two
formulas are required
to accurately estimate
flow. When the
upstream pressure
equals or exceeds two
times the downstream
pressure, it is known as

@ "chgled flgw



situation.

Flow Calculation for
Gases - Ideal Valve
The velocity of gas
flowing through an
orifice becomes choked
(and is also referred to
as sonic velocity) when
the ratio of the
absolute upstream
pressure to the
absolute downstream
pressure is equal to or
greaterthan [ (k + 1)/
21k/(k-1), where k

is thepggeezcli/gg heat



ratio of the discharged
gas.

Forum Question:
Equations for
choked flow of gases
Flow Direction -
Preferred direction
shown below. Not
recommended for
reverse flow. Flow -
See flow chart for air
on page 22. Orifice
Diameters - .0012" to
.0252" Orifice Diameter
Accuracy - =.0003" Cv

Ranggaae. 2C/)20603 to .013



See page 22. Fluid
Media - Air, Water,
Gases and Liquids
compatible with
materials of
construction.
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This panel provides a
pneumatic signal to
control a drain valve or
air operated pump to
maintain a liquid level
between two sensing
points. It uses a

normg{!llg)éJ Eelx%ed float



valve (OKC-1536-2 or
OKC-1570-2) to detect
the high liquid level
point and a normally
open float valve
(OKC-2250-2) to detect
the low liquid level
point.

Part Number
OKC-3171, Wide
Band Level Control
“Pump Down ...
View All CAD Drawings
Choked Flow of Gases
Fundamentals of Flow

Measyremept



Technical
Considerations.
Product Line
Description. The
Magnetic Float Valve is
an air sensor for
detecting liquid level
inside a vessel. The
float mechanism
mounted within the
vessel operates a
ceramic coated
magnet. As the float
moves, it pivots the
magnet.
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