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SECTION 1
INTRODUCTION

Application

This manual is intended to be the primary reference source for
the calculation and determination of the quantit
delivered or purchased by BN b PRI
assumed that the reader is &% jeasurement terminology
and has had a general €Xposure to gas measurement theory and
metering installations.

b SN S

All procedures in this manual are based upon established R
standards and other generally accepted industry practices., These
standards are listed in the references section of this manual.

This manual covers the application of concentric orifice meter
with flow computers or circular cbharts, Turbine meters and
vortex meters are also addressed.

Care should be taken in all phases of handling the measurement
equipment and associated records. For details of generally
accepted practices, reference is made to the American Gas
Association Gas Measurement Manual.

Operating conditions at the measurement site should be selected
to insure that the flowing stream is always in the gas phase and
free of pressure pulsations such as those associated with
pumping. It is recommended that every effort be made to avoid
operating at the critical conditions of ethylene. Specifically,
this would preclude operating at conditions where the density of
ethylene changes very rapidly thus making the measurement of
pPressure and temperature critical (see Figure 1),

Concentric Orifice Meter

The quantity of ethylene delivered shall be preferably measured
by a concentric orifice meter with flange taps, located at the
point of delivery. The meter tube shall be designed and
installed in accordance with the recommendations of the American
Gas Association Gas Measurement Committee Report No. 3. The
calculation of the measured quantity will conform to the method
as outlined in the AGA report. This manual includes physical
property data which makes the calculations specific to ethylene.
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The ratio of the orifice diameter to the inside pipe diameter (B
ratio) should be among those outlined in the AGA report and
should be selected so that the normal readings of differential
Pressure should not be lower than 20 inches of water nor greater

than 80 inches of water when using a recommended 100 inch full-
scale range.

1.2.1 Flow Computer

A flow computer is preferred for use with the orifice
meter. Electronic transmitters shall provide inputs to
the flow computer which represent differential pressure,
upstream static pressure and downstream temperature, The
flow computer should continuously solve for density using
the API-2565 algorithm unless a fluid density signal is
provided as an input, A totalizer should be used to
continuously integrate flow rate over the specified
contract period.

The electronic transmitters shall be checked and
calibrated at least once each month. These procedures
should be witnessed by interested parties. Records of
the calibration should be filed by the interested parties
and retained on file for at least one year.

If upon testing the official flow measurement equipment,
an inaccuracy sufficient to change the delivery by more
thar 1% is found, registrations of such equipment should
be corrected for the period extending back to the time
when such inaccuracy originated. If the time 1is not
ascertainable, then the correction should be extended
back one-half the total elapsed time since the 1last
calibration.

1.2.2 Circular Chart Recorder
Optionally, a circular chart recorder may be used with an

orifice meter tube. It should be of standard manufacture
of either the mercury type or the dry type and should

record in inches of water differential pressure. The
orifice meter chart should be the 24-hour type unless a
special arrangement for a longer period is made. In

those cases in which this longer time period is used, the
computations must reflect this time period in order to
arrive at the correct volume.

Flowing ethylene pressure should be measured continuously
and simultaneously with differential pressure on the high
pressure side of the orifice and should be recorded
continuously on the same chart as the differential
pressure,
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Flowing ethylene temperature should be measured continuo-
usly and.simultaneously with the differential pressure on
the low pressure side of the orifice and should be
recorded continuously on a separate chart from the
differential pressure and static pressure. However, it
1s permissable to use a three pen recorder where desired
to record the differential pressure, static pressure and
flowing temperature simultaneously.

The circular chart recorder shall be checked and cali-
brated at least once each month. These procedures sbould

be witnessed by interested parties. Records of the
calibration should be filed by the interested parties and
retained on file for at 1least one year. If any

‘inaccuracy is found the same procedure outlined 1in
Section 1.2.1 should be followed.

The chart is to be interpreted by using a suitable chart
analyzer which simultaneously traces differential and
static pressures. These integrated values for differ-
ential and static pressure are used with the integrated
value for temperature to calculate the weight of ethylene
delivered per hour as described in Section 3.2.

Turbine Meter 1 3
]

A turbine meter may be used for ethylene gas flow wmeasurement,
provided the installation includes facilities for connecting a
suitable prover to ensure the required accuracy. The meter is to
be selected and proven for operation over the linear range of the
meter,

The turbine meter measures volumetric flow rate and provides a
pulse output in proportion to volume at stream conditions. The
weight of ethylene delivered is determined by correcting the
totalized volume to base conditions and multiplying by the base
condition density. ' Procedures for these calculations are given
in Section 3.3.

Vort Met
ortex Meter 1.4

Vortex meters are used infrequently for ethylene gas flow
measurement. In these cases the installation includes facilities
for connecting a suitable prover to ensure the required accuracy.
The meter is to be selected and proven for operation over the
linear range of the meter. I
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Vortex meters measure the volumetric flow rate and provide a
pulse output in proportion to volume at stream conditions. The
weight of ethylene delivered is determined by correcting the
totalized volume to base conditions and multiplying by the base
condition density of ethylene. Procedures for performing these
calculations are given in Section 3.3.
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SECTION 2
NOMENCLATURE

Smbol
A Area of Orifice

M 0732290 ObL2LOY4S L3T m

Units

Square Feet

B Constant for Reynolds Number Factor

Determination Dimensionless
C Constant for Expansion Factor

Determination Dimensionless
c' Orifice Flow Constant Dimensionless
D Inside Diameter of Pipe Inches
d Diameter of Orifice Bore Inches
E Slope of Reynolds Number Factor Dimensionless
Fa  Orifice Thermal Expansion Factor Dimensionless
Fb  Basic Orifice Factor Dimensionless
Fg  Specific Gravity Factor Diﬁensionless
Fg Gage Location Factor Dimensionless
Fm Manometer Factor Dimensionless
pr Pressure Base Factor Dimensionless
Fpv Supercompressibility Factor Dimensionless
Fr  Reynolds Number Factor Dimensionless
Ftb Temperature Base Factor Dimensionless
Ftf Flowing Temperature Factor Dimensionless
Fetp Prover Correction Factor Dimensionless
g Acceleration Due to Gravity = 32,174 Feet per

Second Squared

G Ideal Specific Gravity of Ethylene Dimensionless
b Differential head in terms of the flowing fluid
at the average specific weight at the orifice, Feet
-5-
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Symbol Units
b Differential Pressure, Maximum Inches of Water
(Meter Range) at 600F
hy, Differential Pressure, Working Inches of Water
at 609F
k Ratio of Specific Heats Dimensionless
K Coefficient of Discharge, Including
.Velocity of Approach Dimensionless
Ke Meter Manufacturer's Calibration Pulses per Actual
Factor Cubic Foot of Gas
Ko Coefficient of Discharge at Infinite
Reynolds Number Dimensionless
M Combined Coefficient for Ethylene
Measurement Equal to Fb'pr'Ftb'Fg'Yb Dimensionless
N¢ Meter Pulses Accumulated Dimensionless
Pp Base Pressure Pounds per Square

Inch Absolute

P¢ Flowing Pressure at Upstream Pounds per Square
Pressure Connection Inch Absolute
Py Meter Flowing Pressure Pounds per Square
(Static Range) Inch Absolute
Q¢ Volume Rate of Flow at Cubic Feet
Flowing Conditions per Hour
Qh Volume Rate of Flow at Cubic Feet
Base Conditions per Hour
Qs Volume Rate of Flow at the Average Cubic Feet
Specific Weight of Measurement per Second
Rg Reynolds Number at Plane of Orifice Dimensionless
T, Ambient Temperature Degrees Rankine
Ty Base Temperature Degrees Rankine
-H-
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Symbol

Ts Flowing Temperature of Fluid

U Volume at Base Conditions Turbine or
Vortex Meter

Vs Mean Velocity of Fluid at Plane of
Orifice

Wy Weight Rate of Flow

We Weight of Flow Delivered Over Time
of Measurement

X Calculation Expedient Used in Expansion
Factor Equation

Yy Expansion Factor, Based on Upstream
Flowing Absolute Pressure

Za Compressibility of Ethylene at
Ambient Conditious

Zg Compressibility of Ethylene at Flowing
Conditions

Zh Compressibility of Ethylene at Base
Conditions

B Ratio of Orifice Bore to Meter Tube
Inside Diameter

u' Absolute Viscosity of Flowing Fluid

u Absolute Viécosity of Flowing Fluid

Yy Ideal Specific Weight of Ethylene at Base
Conditions

Yg Specific Weight of Gas at Flowing
Conditions

Yn Specific Weight of Mercury at Ambient
Temperature

Y, Specific Weight of Water at 60°F
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Units

Degrees Rankine

Cubic Feet

Feet per Second

Pounds per Hour

Pounds

Dimensionless

Dimensionless

Dimensionless

Dimensionless

Dimensionless
Micropoise

Pounds per
Second-Foot

Pounds per
Cubic Foot

Pounds per
Cubic Foot

Pounds per
Cubic Foot

Pounds Per
Cubic Foot
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SECTION 3
EQUATIONS FOR WEIGHT OF ETHYLENE DELIVERED

Orifice Meter with Flow Computer

3.1

The following equations are based on the derivations developed in

the American Gas Association Report No. 3
17,

3.1.1 Introductory Equations
The basic flow rate equation for weight units is:

Wy = Qf'Yf

L)
o
[}

Weight rate of flow in pounds/hr.

= Volume rate of flow at flowing conditions in
cu. ft./hr.

D
[
I

Y¢ = Specific weight of gas at flowing conditions in
1b./cu. ft,

The volume flow rate is given in the American G3as
Association Report No. 3 as:

Qs = (3600)-Qq
where

Qs = K-A-(2-g-h)%
and

Q¢ = Volume rate of flow at the average specific
weight of measurement in cu.ft./second.

K = Coefficient of discharge, including velocity of
approach factor.

-n'.dz

A = Area of orifice in sq.ft. =
(4-144)
g = Acceleration due to gravity in ft. per second
per second (32.17 ft/sec2),
b = Differential bhead in feet of the fluid flowing

and at the average specific weight at the
orifice or

12-Y¢
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where

by, = Diffegential pressure in inches of water
at 60°F.

Yw = Specific weight of water at 60°F
(62.37 1b/cu.ft.).

Ye = Specific weight of gas at flowing conditions in
lb/cu. ft,

Substituting these values into the equation for Qf gives

m.d2 | o L] (2)-(32.17) by (62.37) (%

(3600) -

Qe (4-144) 12y,
or
L
Q; = 359.061 -+ K - a2. |Dw |7
y
£

Substituting this into the equation for Whp and simplifying
vields,

Wy = 359.061 - K - d2 . (By ¥ ) L

American Gas Association Report No. 3 equations 23 & 25 in

the Appendex B show that
d2 « K = Fb.Fr
338.17

where

¥p = Basic orifice factor (see Sec. 3.2.2).
Fr = Reynolds number factor (see Sec. 3.2.3).

Substituting again and simplifying yields the working
equation with the expansion factor Y; added for
compressible fluids (see Sec. 3.2.4),

%

Wy = 1.0618+Fp-Fp-Yq - hyeyg
3.1.2 vy, Specific Weight of Etbylene at Flowing Conditions
(See Table 6.6) -

The specific weight of ethylene is to be determined using
the API 2565 algorithm wunless an optional on-line
densitometer 1is used.

Orifice Meter with Circular Chart Recorder 3.2
[ ]
The following calculations are based on equations developed in
the American Gas Association Report No. 3. For more information, 1
refer to Appendix B of that report. All base condition

references are taken from the Gas Processors Suppliers
Association's Engineering Data Book.

-9-
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3.2.1 1Introductory Equations
The basic flow rate equation is:

Qh Cl.[hw- Pf]%

in which

Qh = Volume rate of flow at base conditions,
cu.ft./br.

C' = Orifice flow coefficient

= Differential pressure in inches of water at 600OF

o
€
[

Pf = Flowing pressure, psi absolute

The weight of ethylene delivered during a given time is:

Y Y
M = Qb - R = cti(ngergyh - 2

Zb
where
Wh = Weight Rate of Flow in pounds/hr.
Yy = Ideal specific weight of ethylene in lb/cu.ft.

at base conditions
Zp = Compressibility of ethylene at base conditions.

C' is composed of factors selected to reduce the flow rate
to standard conditions of 60°F and 14.696 psia and may be
defined as the rate of flow in cu.ft./hr. at base
conditions when the extension (hw-Pf)5 is equal to one.
It is calculated by:

¢ = Fb'Fr'Yl’pr'Ftb'th'Fg'FPV‘Fm'Fl'Fa

where the individual factors as used for determining the
weight of ethylene delivered are defined below.

3.2.2 Fp, Basic Orifice Factor

The basic orifice factor is a function of the meter tube
inside diameter and the orifice bore. Values of Fp have
been combined with other factors which are constant for
this application and tabulated as the factor M in Table
6.5. For the definition of the factor M see Section
3.2.13.

3.2.3 Fr, Reynolds Number Factor

The Reynolds onumber factor corrects for the effects of
viscous and frictional forces and is given by:

E
Fe =1 4+ —
r Rg
where
E ={d- 830 - 50008 + 9000R2 - 420083 + 230

D%

-10-
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where

Rd =
and where

d = Orifice diameter in inches

D = Meter tube inside diameter in inches

B = Ratio of d to D

R4 = Reynolds number

V¢ = Gas mean velocity at plane of orifice in ft/sec

Yf = Specific weight of gas at flowing conditions in
lb/cu.ft.

U = Viscosity in lb/sec-ft

= 6.7197 x 1078 u', where p' is the viscosity in
micropoise

Now the velocity may be calculated from the volume flow rate by
dividing by the area of the orifice. Thus:

v = _Qi__
f 3600 « A
where
Qf = Volume flow rate at flowing conditions in cu.ft./hr.
A = Area of the orifice in sq.ft. = —— 8’
R TR YAy
3600 = Number of seconds in one hour

The volume flow rate is given in the Awmerican Gas Association
Report No. 3 as:

Qf = 3600 - Qg .
where
Qs = K + A-(2-g-h)%
and
Qs = Volume rate of flow at the average specific weight of
measurement in cu.ft. per second.
K = Coefficient of discharge including velocity of approach

factor.

-11- 1
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g = Acceleration due to gravity in ft. per second
‘per second (32.17 ft/sec2).

b = Differential head in feet of the fluid flowing

and at the average specific weight at the
orifice or

hw'Yw
12-'Yf

Y = 62.37 1b/cu.ft. = specific weight of water at
60°F,

Y¢ = Specific weight of gas at flowing conditions in
1b/cu.ft.

by = Differential pressure in inches of water.

Substituting these values into the equation for Qf gives

_ VU P Jbw - 62.37)|%
Qf = 3600 A K (2)-(32.17) [ﬁ—.—_yf]

The specific weight of ethylene at flowing conditions may
be defined as:

P
Yf:Yb-FfOIb'Eb
b Tf Z¢

Yy = Ideal specific weight of ethylene at base
conditions = ,073926 1b/cu.ft.

P¢ = Absolute static pressure in psia.

Pp = Absolute pressure at base conditions in psia =
14.696

Tg = Absolute flowing temperature in degrees Rankine.

Tp = Absolute temperature at base conditions in
degrees Rankine = 5200R. (4600 + 60QOF = 5200R)

Zp = Compressibility of ethylene at base conditions =
0.9938

Zf = Compressibility of ethylene at flowing
conditions.

Again, substitution yields

Qf = 3600 - A . K . [(2)(32.17) - bw _ 62.37 i I ) %
12 Yb Pf Tb Zb
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) bw  62.37 . 14.696 . Tf . Z2f
Qf = 3600 - A - K EZ)(32'17) T2~ 073926  pf 520 .3938

" 'y
Q¢ = 40,831 - 4 - K -[ﬁnl%ﬁlszz

Substituting the equation for volume flow rate into the equation
for velocity gives:

Qs
V T ee—————
£ 7 73600 - A)

hw « T - Z 1/2.
\Y = . « K -« ___L.__f
f 11.342 [ Pt }

Again, the specific weight of etbylene at flowing conditions may
be calculated from the ideal specific weight at base conditions

by:
. o Ty B
£ T Py Zg - I,
- 520 Zy * Ps
= .07 6 -
(0.073926) » 77656 * zs g
2.6158 Zb - Pf
Zf . Tf

Therefore, the Reynolds number equation may be restated
using the relations derived above for velocity, specific
weight and viscosity: B

. Perhyl %
Ry = (3.6793 x 107) » &4 . Fpy - L

where Fpy = supercompressibility for ethylene at flowing
conditions. (See Sec. 3.2.9.)

This may be substituted into the Reynold number factor
equation:

E
Fr=1+ —
r Rq

1+ E Cu ___Ef__ %
(3.6793 x 107)-K+d  Fpy |hy * Pg

K is defined as:
E
= -l-b—
K=Ky + ( Rd) 1
where K, = The coefficient of discharge for infinite Reynolds
number.

For large Rg we can assume (1 + %5) is equal to 1. Therefore K = K,

-13- I
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3.2.4

3.2.5

3.2.6

Since E and K, are functions only of the meter tube and
orifice diameters, their values may be tabulated. Table

6.5 tabulates E and Ko combined with constants in the
above equation as B, where:

B = E
(3.6792 x 107) - g, - 4

Thus, the working equation for the Reynolds number factor

is:
' L
Fr =1+8B '.EL * _IE_ :
va hyFg

Y1, Expansion Factor

The gas expansion factor based on the upstream tap
pPressure is:

Y] =1 - (0.41 + 0.35 - B%) . z
where
hw

* T 2770 T ps

k = Ratio of specific heats (Cp/Cv) for ethylene at
flowing conditions (Table 6.3).
so
BQ
¥, =) -|0:41 + 0.35 - ) [ by ]
1 27.70 k * Pg

The coefficient in the second term of the equation is a

function only of the orifice and the meter tube ins

ide

diameter. Values of the coefficient are listed in Table

6.5 as C, where

c = 0.41 +0.35 - B
27.70

Then the working equation for the expansion factor

becomes:

_ _ . hw
oo ]

pr, Pressure Base Factor

Since the AGA equations are based on 14.73 psia and
the base pressure used in this manual is 14.696, the
pressure base factor is:

- 14.73 _
pr = szzgs = 1.0023
Ftby Temperature Base Factor

Since the AGA equations are based on 60°F and the
base temperature used in this manual 1is 60°F, the
temperature base factor is unity,

14~
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3.2.7 Fpf, Flowing Temperature Factor

The flowing temperature factor corrects the flow to t
base temperature, which in this manual 1is 60°F
approximately 520°R. Thus:

520 | %
F = 22
Where Tf is the average flowing temperature in °R.

3.2.8 Fo, Specific Gravity Factor

The specific gravity factor is calculated by:

The ideal specific gravity of ethylene is 0.9686. Hence
this manual:

Y
1
0.9686

3.2.9 Fpv, Supercompressibility Factor

The supercompressibility factor corrects for deviatio
from Boyle's law when reducing the flow to ba
conditions. It is determined by:
F Zb
v:
P (Zf)%

where

Zp = Compressibility of ethylene at base conditions.

0.9938

Zf = Compressibility of ethylene at flowing
conditions.

Values of Fpy are in Table 6.1.

3.2.10 Fp, Mercury Manometer Factor

This factor is applied only when the meter station uses
mercury type manometer to weasure the differenti
pressure. The mercury manometer factor corrects for ¢t
weight of ethylene over the mercury in the gas column.
is calculated as follows:

%
Fm= l—.Lf
Ym
Since the specific weight of mercury is 846,324 1b/cu.ft. and
2.5996 :
Yt ’ Ta * Zg

-15=
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the working equation is:

) Y
Fp= |1 - Pe
325.56 - T, - z.

Values of Fp are given in Table 6.4.

Note: The ambient temperature is used since the gas above

3.2.11

3.2.12

3.2.13

mercury should be at ambient temperature. Z, 1is based
the ambient temperature and the flowing pressure.

Fg, Gauge Location Factor

The gauge location factor is a correction to the mercury
manometer factor which compensates for the difference in
the force of gravity for a gauge location other than 450N
latitude and an elevation other than sea level. Refer to
American Gas Association Report No. 3, Table 17a.

Fa, Orifice Thermal Expansion Factor

The orifice thermal expansion factor corrects for the
difference in dimensions of the orifice at flowing and
base temperatures. The value of this factor is very near
unity at the flowing temperatures normally used when
measuring ethylene. It is usually ignored by agreement
between the contractyral parties. The equations for
calculating this factor are given in American Gas
Association Report No. 3, Appendix B,

Final Equation

Since in this application the gas is ethylene and the base
temperature and base pressure are fixed, certain factors
in the orifice flow constant are constant for all meters.
To facilitate calculation, those constant factors have
been combined with the basic orifice factor and listed in
Table 6.5 as the composite multiplier M, where:

Yb
M =Fp - FPb.Ftb.Fg'Z—b-
(0.073926)
(0.9938)

Fp = (1.0023)(1)(1.0161)

= 0.075759 - Fy

the
on

Thus, the final equation for the weight of ethylene delivered

becomes:

Wh =M« Fr Y] - Fpg - Fpv © (Fy « Fg + Fg) « (hy, - Pg)%

where the factors in parentheses are calculated only if
appropriate for the application. (Fp - Fg - Fa)
_16-
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Turbine or Vortex Meter

A turbine meter or vortex meter measures volumetric flow
rate at process conditions and produces a pulse output for
totalizing. The pulse rate is linearly proportional to
the volume of ethylene delivered. The totalized flow is
corrected by the application of a calibration factor,
provided by the manufacturer, and a prover correction
factor. The weight of ethylene delivered is given by:

W, = u.)b

T Zb

where

U = Total delivered volume at base conditions of 600F and

14.696 psia
Yp = Ideal specific weight of ethylene at base conditions
= 0.073926 1b/cu. ft.
Zp = Compressibility of ethylene at base conditions.

= 0.9938

The total volume delivered at base conditions 1is
‘calculated by the following:

U=&.£€..T_P._Z.§.Ftp

Ke Pp, Tg 2f

!

where

Ne = Total pulses over the time of measurement

Ke = Calibration factor supplied by the meter
manufactured, actual pulse/cubic ft. of gas

Ftp = Prover correction factor

Pg = Flowing pressure, psia

T¢ = Flowing temperature, °R

Pp = Base pressure = 14.696 psia

Tp = Base temperature = 520°R

2y = Compressibility of ethylene at base conditions

Zg = Compressibility of ethylene at flowing

conditions

Since there is a table of supercompressibility factors
(va) and

2
Zf = Eb_:]
Fpy

_17..
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Then,
2
N P T (F
v= t.Zf,b  Fpv) Fep
Ke Pb Tf Zb

Note: For Vortex Meter Applications, apply the necessary

temperature correction factors for Kt This factor is
obtainable from the manufacturer.

Substituting in values for the constants and the specific
weight of ethylene gives the working equation for the total
weight in pounds of ethylene delivered as:

Wy = $520):0.073926) P N (Fpv)" .
© " (14.696)-(0.9938)  T¢ Ky 0.9938 P

or

Pf N 2
(2.6485) - i - & - Fpw)? g

L
f'?‘
]

P

~18-
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SECTION 4
CALCULATION EXAMPLES

INTRODUCTION q.l
It is important that the methods of performing calculations
be standardized so that calculations may be repeated
precisely. This may be accomplished by adbering to the
following guidelines:

. Perform calculations in the sequence used in the
examples.
. Use tabulated data exactly as given in the tables.

Include the same number of digits in an interpolated
number as is included in the table data.

. Use 1linear interpolation of table data, except for
coefficient M which includes the basic orifice factor
which may not be interpolated.

. Provide as wany digits in field data as the instrument
resolution justifies. This normally includes a last
digit which must be estimated. Be consistent when

recording the data,

. Round each intermediate step result to five significant
digits,
. Round results for pounds of ethylene delivered to five

significant digits. (Ex: 140,951.4 would be 140,950.)

. Use calculation forms to minimize repetition and
encourage method compliance.

ORIFICE METER WITH FLOW COMPUTER 4 2
[ ]

The equation used by the flow computer as developed in
section 3.1 is:

"

Wp = 1.0618 Fp * Fp = Y] « (hy -Yg)¥

where
Wy = Weight Rate of Flow
Fp = Basic orifice factor.
Fr = Reynolds number factor.
Y] = Expansion factor.
by = Differential pressure in inches of water.
Y¢ = Specific weight of gas at flowing conditions in

1b./cu.ft.
-19-
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EXAMPLE 4.2.1
Meter Station

Tube inside diameter:
3.25 inches

Orifice diameter:

Measured Quantities

Tf, flowing temperature: 95°F

Pf, flowing pressure:

by, differential pressure: 38

B 0732290 DLPbkObL3 94L WM

6.065 inches

(555°R)

775 psig (789.7 psia)

inches of water

Data Obtained from Tables
Fp is obtained from Table 6.5 by dividing the M
coefficient by 0.075759:
170.516 _
0.075759 ~ 2»230.77
B coefficient, Table 6.5: (1.312 x 107%)
C coefficient, Table 6.5: (15.843 x 10_3)
k', viscosity, Table 6.2: 135 micropoise
k, CP/CV, Table 6.3: 2.0723
Yg, flowing density, Table 6.6: 5.7360 1bs/cu.ft.
Fpy, supercompressibility factor, Table 6.1: 1.2339
Procedure
1. Calculate the Reynolds number factor
u' N T
Fr=1+B «|— -——f—————g
- [va} [(hw . Pf)]
=1+ (1.312 x 107 .[_135 7. (555)°%
1.2339] | (38 - 789.7)%
= 1.0002
2. Calculate the expansion factor
Yp=1-c¢-|_bPw
k Ps
=1 - (15.843 x 1073) . 38
(2.0723 . 789.7)
= 0.9996
~20- .
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3. Calculate the weight Flow Rate of ethylene delivered

Wh = 1.0618 - Fp * Fp - Y]

(by *Yg)%

= (1.0618)+(2250.77)-(1.0002)-(0.9996)-(38 - 5.7360)%

= 35,276 1bs/hr or 846,624 lbs/day

ORIFICE METER WITH CHART RECORDER
The

equation (developed in Section

3.2)

4.3

for calculating the

weight of ethylene delivered using a chart recorder is:

*Fr - Yy« Feg - Fpv + (Fp - Fg - Fu) « (hy - Pf)%

Wh = Weight in pounds/br. of ethylene delivered for the

chart period

M = Comwbined factors, listed in Table 6.5

=Fp - pr * Fep - Fg

Fy = Reynolds number factor

Y] = Expansion factor, based on upstream tap pressure

Ftf = Flowing temperature factor
Fpv = Supercompressibility factor
Fm = Mercury manometer factor

Fg = Gauge location factor

Fa = Orifice thermal expansion factor

hy = Differential pressure in inches of water

Pf

EXAMPLE 4.3.1

Meter Station

Tube inside diameter: 4.026 inches

Orifice diameter: 1.250 inches

t, chart time: 24 hours
Manometer type: mercury

Location: 48°N latitude; 563 ft ASL

~21~
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Asreements

The gauge location and orifice thermal expansion factors are
assumed to be unity.

Measured Quantities

Tf¢, integrated flowing temperature: 103°F (5630R)

Pg, average flowing pressure for chart period: 454.4 psig
(469.1 psia)

Average ambient temperature for chart period: 730F

by, average differential pPressure: 45 in. H0

Data Obtained from Tables

M coefficient, Table 6.5: 24.049

B coefficient, Table 6.5: 1.283 x 10-5

C coefficient, Table 6.5: 14.919 x 10-3

va, supercompressibility, Table 6.1: 1.0950
W', viscosity, Table 6.2: 117 micropoise.

k, Cp/Cv, Table 6.3: 11,4590

Fp, manometer factor, Table 6.4: 0.9983 (for 73°F ambient
temperature and 454.4 psig flowing pressure)

Procedure
1. Determine the value of (by - Pf)%.

(hy * PE)% = (45 - 469.1)%

145,29

2. Calculate the Reynolds number factor.

. . 5 u' . [ 'I'f;5 ]
= + o S ;.,
. -5y [ 117 _(563)%
=1+ (1.283 x 1073) [1.0950} (145_29)]

1.0002

3. Calculate the expansion factor.

Yy=1-¢C- Py
k'Pf

-22~
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- -3y . 45
1 (14.919 x 10-3) [;1'4590 - 469'1J

0.9990

4, Calculate the flowing temperature factor.

520|
Tf

_ [520)%
563

0.9611

Fef

3. Finally, calculate the total weight of ethylene delivered
using the factors computed above.

Wh =M+ Fr - Y] - Feg» Fpy « (Fy + Fg - Fp) -« (b, - Pp)%
=(24.049)(1.0002)(0.9990)(0.9611)(1.0950)(0.9983)(1.0)(1.0)(145.29)
= 3668.0 lbs/br or 88,032 lbs/day
EXAMPLE 4.3.2
Meter Station
Tube inside diameter: 7.981 inches
Orifice diameter: 5,25 inches
t, chart time: 24 hours
Manometer type: bellows - DRI-FLO
Orifice plate material: Type 304 stainless steel

Agreements

The orifice thermal expansion factor is to be included
in calculations.

Measured Quantities

Tf, integrated flowing temperature: 120°F (5800R)
Pf, average flowing pressure for chart period: 950.0
psig
(964.7 psia) I

Average ambient temperature for chart period: 85°F

hy, average differential pressure: 66.6 in. H20

23 [
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Data Obtained from Tables

M coefficient, Table 6.5: 472.455

B coefficient, Table 6.5: (1.737 x 10-5)

C coefficient, Table 6.5: (17.167 x 10-3)

Fpv, supercompressibility, Table 6.1: 1.2423

U', viscosity, Table 6.2: 147 micropoise.

k, Cp/Cys Table 6.3: 2.0982

Fn, manometer factor, Table 6.4: 1.0
Procedure

I.  Determine the value (hy - Pg)%.

i}

(hg * Pg)¥% = (66.6 - 964.7)%

253.47

2. Calculate the Reynolds number factor.

' Y
Fr=l+B-[LJ '[T_f_
Foud l(by + Pp)¥

%
e e [ ][]
1.0002

3. Calculate the expansion factor.

by
Yl =1 -2 .[E._P_fJ
=1 (7167 x 1073) '[(2 T ez ﬂ]

= 0.9994

4, Calculate the flowing temperature factor.
_[520]%
Feg =|TE

_ [520) *
- |580

= 0.9469
YA
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5. Calculate the orifice thermal expansion factor. (From
AGA-3, Appendix B)

Fa =1 + 0.0000185 - (°F - 68)

1 + 0.0000185 - (120 - 68)

1.0010

6. Finally, calculate the total weight of ethylene
delivered.

wh=M’Fr'Yl'th'va'(Fm‘Fl'Fa)'(hw'Pf)%
=(472.455)(1.0002)(0.9994)(0.9469)(1.2423)(1.0)(1.0)(1.0010)(253.47)
= 140,950 1bs/br or 3,382,800 lbs/day

TURBINE OR VORTEX METER i q
L

The equation for calculating the weight of ethylene
delivered for a turbine or vortex wmeter (developed in
Section 3.3) is:

P N 2
W, = .2f N L F . F
t 2.6485 Tt Re PV tp

We = Weight in pounds of ethylene delivered during the
time of measurement

Pf = Flowing pressure, psia
Tf = Flowing temperature, °r
Fov = Supercompressibility factor for ethylene at
flowing conditions
Ftp = Prover correction factor -
Kt = Calibration factor supplied by the  meter
manufacturer, actual pulses/cu. ft.
Nt = Total pulses over the time of measurement
EXAMPLE 4.4.1
Meter Data .

K¢, manufacturer's calibration factor: 10.3961
Ftp, pProver correction factor: 0.98934

Ny, total pulses: 631,490
-25~ 1
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Measured Quantities

Pfg, flowing Pressure: 646 psig (660.7 psia)
Tf, flowing temperature: B850F (5450R)

Data Obtained from Tables

Fpv, supercompressibility, Table 6.1: 1.19]]

Procedure

The weight of ethylene during the time period of
measurement is calculated directly using the data above.

w:z.s.gf'!-:'pz'?
t 6485 Tt Re pv tp

= 2.6485 - 660.7 - 631490
545 -« 10.3961

+ (1.1911)2 + (0.98934)

= 273,750 pounds

~26~
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1. Orifice Metering of Natural Gas,

SECTION 5

REFERENCES

Report No.
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2. API Manual of Petrol
"Ethylene Density",
card deck,

Institute.

3. Engineering Data Book,

Association (1981).

4. A.G.A. Gas Measurement Manual,

eum Measurement,
published as a Fortran
Stock Number 852-25650,
(Note: This is API Standard 2565)

Processors

(1964).
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SECTION &

DATA TABLES

Tables 6.1 through 6.4 include data for the temperature range 20

to 140°F and the pressure range 220 to 2000 psig.

6.1 below 650F is outside the range of the data provide
American Petroleum Institute and was extrapolated from

2565 data using a least squares vpolynominal
technique.

TABLE 6.1 Ethylene Supercompressibility, va.
TARLE 6.2 Fthylene Viscosity, [V micropoise,
TABLE 6.3 Fthylene Ratio of Specific Heats, k

FABLE 6.4 Mer:ury Manometer Factor, Fm

TABLE 6.5 Calculation Coefficients M, B & ¢ (See Note)

TABLE 6.6 Ethylene Density

NOTT ¢

M is equal to Fb’pr‘Ftb'Fg'Yb, and is uased in the equation for
the weight of ethylene delivered (Section 3.2.13). (For Ethylene:

M= 0.075759 . Fy)

B is used in calculating the Reynolds number

3.2.3). Note that entries must be multiplied by 1075,

0 is used in calculating the expansion factor (
Nor~ that entries must be multiplied by 10-3,
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NIGC-IGS

STD.API/PETRO MPMS 11.3.2.1-ENGL 1974 0732290 0b2L072 959 mA

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED AP! STANDARD 2565

PRESSURE, PSIG

TEMP. 220 230 240 250 260 270 280 200 300 310 320  TEMP
F F
20 10756 1.0800  1.0846 1.0833 10941 1.0991 1.1043 171095 11149 1 1204 1.1262 20
25 10717 10760 1.0803 1.0847 10893 1.0940 1.0988 11038 11088 11141 11195 25
30 10681 1.0721 10762 10804 1.0848 10892 1.0938 10985 1 1033 11082  1.1133 30
35 10655 10693 10782 10772 10812 10854 10897 10941 1 0987 11033  1.1081 35
40 10636 1.0672 10708 10746 10784 10824 1.0864 10906 10948 1.0991  1.1036 40
45 10609 106844  1.0678 10714 10751 10789 10827 10865 | 0306 1.0946  1.0988 45
50 10584 1.0617 10651 10685 1.0720 10755 10792 10828 1 0866  1.0905 1.0944 50
55 10562 1.0503 10625 1.0658 1.0691 10724 10759 10794 1 0829 10866 1.0903 55
60 10542 1.0571  1.0601 10632 1.0663 10695 10728 10761 1 0795  1.0829 1.0864 60
65 10520 1.0549° 10578 1.0608 1.0638 10669 1.0700 10731 1 0763  1.0796  1.0829 65
70 10500 1.0528 10556 1.0585 1.0614 10644 1.0674 10704 1 0734 10764 1.0795 70
75 10471 10498 10525 10552 10580 10608 1.0636 10665 1 0694  1.0724 10754 75
80 1-0464 10488 10513  1.0539 1.0565 10591 1.0618 10645 10873 1.0702  1.0730 80
85 10446 10470 1.0494 1.0519 1.0544 1.0569 1.0584 10621 10847 1.0674  1.0701 85
90 10430 1.0453  1.0476 10499 1.0523 10548 10572 10597 1 0622  1.0648 1.0674 90
95 10414 1.0436 10459 10481 1.0505 1.0528 1.0552 10575 1.0599 1.0624  1.0648 95
100 10399 1.0420 10442 10464 1.0487 10509 10532 10555 1 0578  1.0601 1.0624 100
105 10381 1.0402  1.0423 1.0444 1.0466 1.0467 1.0509 10531 10553 1.0575  1.0508 105
110 10364 10384  1.0404 10425 10445 10466 10487 1.0509 1.0530  1.0851 1.0573 110
115 10347 10367 1.0386 10406 10426 10446 1.0466 10487 10507 1.0528  1.0549 115
120 10331 10350 1.0369 1.0388 10407 1.0426 10446 10465 10485 < 0505  1.0526 120
125 10318 10336 1.0354 10372 10391 1.0409 10428 10447 10466 1.0486  1.0505 125
130 10306 10323 10341 1.0358 1.0376 1.0394 1.0412 10431 10449 1 0468 1.0485 130
135 10295 10811 10328 10345 1.0362 10380 10397 10415 10433 1.0451  1.0469 135
140 10284 10300 10316 1.0333 1.0349 10366 10383 10400 10417 1.0434 10452 140

PRESSURE, PSIG = 220 TO 320
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NIGC-IGS

STD.API/PETRO MPMS 11.3.2.1-ENGL 1974 HH 0732290 OkZk073 895 M

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP. 320 330 340 350 360 370 380 390 400 410 420 TEMP
F F
20 11262 11322 11384  1.1448 11517 1.1588  1.1663 1.1741 11823 1.1909  1.2001 20
25 11195 11261 11309 11368 1.1432 11467 11565 1.1636 1.1710 1.1788  1.1870 25
30 17133 1.1186 11240 11296 11354 1.1414 11477 14542 11611 1.1682 11756 30
35 11081 11130 11181 11233 11287 11342 11400 1.1459 1.1522 1.1587 1.1654 35
an 11036 11082 11129 11177 19227 11278 11331 11386  1.1443 11501 11562 40
45 10988 11031 11075 11120 11167 1.1214 11264 11314  1.1366 1.1420 1.1475 45 .
50 10944 1.0984 11026 11068 11111 11156 11201 1.1248 11296 1.1346 11397 50
55 10903 1.0941  1.0980 1.1019 11080 1.1102 1.1144 11188 1.1233 1.1279 11326 55
60 10864 1.0900 1.0837 10974 1.1013 1.1052 11092 11133 1.1175 1.1218 11262 60
65 10829 1.0862 1.0897 1.0932 1.0968 1.1005 11042 1.1081 1.1120 1.1160 11201 65
70 10795 1.0827 1.0860 1.0893 10927 1.0961 1.0996 1.1032 1.1069 1.1106 1.1145 70
75 10754 1.0785 1.0816 1.0848 10880 1.0913 1.0946 1.0980 11015 1.1051 1.1087 75
80 10730 10760 1.0789 1.0820 1.0850 1.0882 1.0913 1.0946 1.0978 1.1011 1.1045 80
85 10701 1.0729  1.0758 1.0786 1.0815 1.0845 10875 1.0906 1.0936 1.0968 11000 85 .
90 10674 10701 1.0727 10755 1.0782 10810 10839 10868 1.0897 1.0927 1.0957 90
95 1.0648 10674  1.0699 1.0725 1.0751 1.0777 10804 1.0832 1.0860 10888 1.0917 95
100 1.0624  1.0648 10672 1.0696 1.0721 1.0746 1.0772 10798 10824 1.0851 10879 100
105 1.0598  1.0621  1.0644 1.0667 1.0691 1.0715 10740 1.0764 1.0790 1.0815 1.0841 105
110 10573 1.0595  1.0617 1.0640 1.0662 1.0685 10709 10733 1.0757 1.0781 1.0806 110
115 1.0549  1.0570 1.0591 1.0613 1.0635 1.0657 1.0680 1.0702 1.0725 1.0749 1.0772 115
120 1.0526  1.0546 1.0567 10588 1.0609 1.0630 1.0652 1.0674 1.0696 1.0718 1.0740 120 -
125 1.0505  1.0525 1.0545 1.0565 1.0585 1.0806 1.0626 1.0647 1.0668 1.0689 1.0711 125 .
130 1.0486  1.0505 1.0525 1.0544 1.0563 1.0583 1.0603 1.0623 1.0643 10663 1.0684 130
135 1.0469  1.0487 10505 1.0524 1.0543 1.0561 1.0580 10600 1.0619 1.0638 1.0658 135
140 1.0452  1.0469 1.0487 1.0505 1.0523 1.0541 1.0559 1.0578 1.0596 1.0615 1.0634 140
I

PRESSURE, PSIG = 320 TO 420
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NIGC-IGS

STD.API/PETRO MPMS 11.3.2.1-ENGL 1974 BN 0732290 Ob2k074 721 mm

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED AP| STANDARD 2565

PRESSURE, PSIG

TEMP. 420 43 440 450 460 470 480 490 500 510 520  TEMP
F F
20 12001 1.2098 12202 1.2313 12432 12562 12704 12861 1 .3036 20
25 11870 1.1956 12047 1.2143 12245 12354 12472 12597 1 2732 1.2881  1.3047 25
30 11756 11834 11915 12000 12090 12184 12284 12388 1 2497 12614 12742 30
35 11654 11724 11796 11872 11951 12034 12122 12012 1.2306 1.2405 1.2512 35
40 11562 11624 11680 11757 1.1828 11901 1.1978 1.2059 12146 1.2237  1.2332 40
45 11475 11833 14582 11653  1.1717 14782 11851  1.1923 11999  1.2078  1.2160 45
50 11397 11449 11504 11559 14617 11677 11738  1.1803 1.1869  1.1938  1.2010 50
55 11326 11375 11425  1.1476 11529 11584 11640 11698 1.1758  1.1820  1.1884 55
60 11262 1.1307 1.1353 11401 11450 11500 11552 11605 11659 11715 1.1773 60
65 11201 11243 11286 11330 11375 11421 1.1469 11517 11567 11618 1.1671 65
70 11145 11184 11224 11265 11306 11349 11393  1.1438 11484  1.1531  1.1579 70
75 11087 11123 11161  1.1199 11238 11278 11319 11361 11408 1.1447  1.1492 75
80 11045 11080  1.1115 11151 1.1187 11225 1.1263 11301 11341 11381 1.1422 80
85 11000 1.1032  1.1065 11099 1.1133 1.1168 11204 11240 11277 11314 1.1352 85
%0 10857 1.0988 11019 11051 1.1083 11116 1.1149 11183 11218 11252 1.1288 80
95 10917 10946  1.0976 11006 1.1036 1.1067 1.1089 1.113f 11163 11196  1.1229 95
100 10879 1.0907 10935 1.0963 10992 1.1022 1.1051 11081 11112 11143 1.1174 100
105 1.0841 10868 1.0894 1.0921 1.0949 10977 1.1005 11033 11062 1.1091  1.1121 105
110 10806  1.0831 10856 1.0882 1.0908 10934 10961 10988 11015 1.1043  1.1071 110
115 10772 10796 1.0820 1.0845 1.0869 10894 10920 1.0945 1.0971  1.0997  1.1024 115
120 10740 10763 1.0786 1.0809 1.0833 1.0856 1.0880 10905 1.0929 1.0954  1.0979 120
125 10711 10733 10754 1.0777 1.0799 1.0822 10845 10868 10891 1.0915  1.0938 125
130 10684 1.0705 10725 1.0747 10768 10790 1.0811 10833 1 0856 1.0878  1.0901 130
135 10658 10678 1.0698 1.0718 1.0739 10759 1 0780  1.0801 1.0822 1.0843 1.0865 135
140 10634 1.0853 10672 1.0691 10711 1.0730 10750 10770 1.0790 1.0811 10831 140

PRESSURE, PSIG = 420 TO 520
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NIGC-IGS

TEMP.

20
25
30
35
40

45
50
58
60
65

70
75
80
85
80

95
100
105
110
115

120
125
130
135
140

0732290 0b2b0?75 bLbE HA

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY

520

1.3047
1.2742
1.2512
1.2332

1.2160
1.2010
1.1884
1773
1671

—_ s

1579
.1492
1422
1352
.1288

— —d d

1229
1174
121
1071
.1024

— A a2

1.0979
1.0938
1.0901
1.0865
1.0831

530

1.3236
1.2883
1.2627
1.2433

1.2247
1.2086
1.1851
1.1832
1.1725

1.1628
1.1537
1.1464
1.1391
1.1324

1.1263
1.1206
1.1151
1.1099
1.1050

1.1005
1.0962
1.0924
1.0887
1.0852
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540

1.3039
1.2751
1.2540

1.2337
1.2164
1.2020
1.1894
1.1781

1.1679
1.1584
1.1507
1.1431
1.1361

1.1298
1.1239
1.1181
1.1128
1.1078

1.1030
1.0987
1.0847
1.0908
1.0873

550

1.3215
1.2887
1.2655

1.2433
1.2246
1.2092
1.1958
1.1838

1.1731
1.1632
1.1551
1.1472
1.1399

1.1333
1.1272
1.1212
1.1157
1.1105

1.1056
1.1012
1.0970
1.0831
1.0894
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EXTRAPOLATED APl STANDARD 2565

PRESSURE, PSIG

560

1.3416
1.3036
1.2777

1.2534
1.2332
1.2167
1.2025
1.1898

.1785
.1681
1597
1514
1437

P G S

1368
1305
1244
.1186
.1133

A A A o

1.1083
1.1036
1.0994
1.0953
1.0915

570

1.3654
1.3201
1.2908

1.2642
1.2422
1.2246
1.2093
1.1959

1.1841
1.1732
1.1643
1.1556
1.1477

1.1405
1.1339
1.1276
1.1216
1.1161

1.1109
1.1062
1.1018
1.0976
1.0937

1.3388
1.3051

1.2757
1.2518
1.2328
1.2165
1.2023

1.1898
1.1784
1.1680
1.1599
1.1517

1.1442
1.1374
1.1308
1.1247
1.1190

1.1136
1.1087
1.1042
1.0999
1.0959

590

1.3601
1.3202

1.2875
1.2615
1.2411
1.2237
1.2087

1.1956
1.1837
1.1738
1.1644
1.1557

1.1480
1.1409
1.1341
1.1278
1.1219

1.1164
1.1113
1.1066
1.1022
1.0981

1.3853
1.3364

1.2997
1.2716
1.2485
1.2311
1.2152

1.2015
1.1891
1.1788
1.1689
1.1589

1.1518
1.1444
1.1374
1.1308
1.1248

1.1191
1.1139
1.1091
1.1045
1.1003

610

1.4170
1.3548

1.3132
1.2823
1.2585
1.2388
1.2220

1.2076
1.1947
1.1838
1.1735
1.1641

1.1557
1.1480
1.1407
1.1340
1.1277

1.1218
1.1165
1.1115
1.1068
1.1025

620

1.3764

1.3282
1.2940
1.2680
1.2469
1.2291

1.2138
1.2005
1.1880
1.1782
1.1684

1.1596
1.1516
1.1441
1.1371
1.1307

1.1247
11192
1.1140
1.1092
1.1047

TEMP.

20
25
30
35
40

45

55

65

70
75

85

95
100
105
110
115

120
125
130
135
140

PRESSURE, PSIG = 520 TO 620
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NIGC-IGS

STD-API/PETRO MPMS 11-3.2.1-ENGL 1974 EE 0732290 Db2k07b 5TY mm

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP. 620 630 640 650 660 670 680 690 700 710 720 TEMP
F F
20 20
25 \ 25
30 30
35 35
40 1.3764 14023 1.4353 14822 40
45 1.3282 13449 13639 1.3860 1.4124 14455 14916 15822 45
50 12940  1.3066 13204 1.3355 13524 13715 13934 14193 14511 1 4929 1.5571 50
55 12680 1.2781 1.28%0 1.3007 13133 13270 13420 13587 13774 1 3986  1.4230 55
60 12469 1.2554 12644 12740 12841 1.2049 13064 13190 13325 1 3473 13634 60
65 12291 12365 1.2442 12524 12609 12699 1.2793 12894 13001 13115 1.3237 65
70 12139 1.2205 1.2273 12344 12418  1.2495 12575 12660 12749 1 2842 1.2940 70
75 1.2005  1.2065 12126 12190 1.2255 1.2324 1.2304 12467 12543 1 2622 1.2705 75
80 11890 11943 11998 1.2055 1.2113 12173 1.2235 12299 12365 1.2434  1.2504 80
85 11782 11830 11880 11931 11983 1.2037 1.2092 12149 12207 1 2267  1.2330 85
90 11684 11728 11773 11820 11867 1.1916 1.1965 1.2016 1.2069 12122 12178 90
95 11596 11637 11678 11720 11763 1.1807 11852 11898 11946 11994 1.2044 95
100 11516 11553 14591 11630 1.1669 11709 11750 11792 11835 1.1879  1.1924 100
105 11441 11475 11511 11546 11583 1.1620 1.1658 11696 11736 11776 1.1817 105
110 TIS71° 11404 19437 11470 11504 11538 11573  1.1609 11645 11682 1.1720 110
115 11307 11337 11368 1.1399 11431 11463 11496 11520 11562 11597 1.1631 115
120 11247 11276 11305 11334 11364 11394 11424 1.1455 11486 11518 11550 120
125 11192 11218 11246 14273 11301 11330 11358 1.1387 11416 11446 1.1476 125
130 11140 11166 11191 11217 11244 11270 11297 11324 11351 14379 1.1407 130
135 11092 11116 11141 11165 11190 11215 11240 14265 11291 11317 1.1343 135
140 11047 11070 11093 11116  1.1139  1.1163 11187 1.1211 11235 11259 1.1284 140

PRESSURE, PSIG = 620 TO 720
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NIGC-IGS

45
50
55
60
g5

70
75
80
85
80

95
100
105
110
15

120
125
130
135
140

STD.API/PETRO MPMS 11.3.2.1-ENGL 1974

M 0732290 Ob2kLO77 430 =A

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY

720

1.5571
1.4230
1.3634
1.3237

1.2940
1.2705
1.2504
1.2330
1.2178

1.2044
1.1924
1.1817
1.1720
1.1631

1.15850
1.1476
1.1407
1.1343
1.1284

730

21294
1.4518
1.3811
1.3367

1.3043
1.2791
1.2578
1.2394
1.2234

1.2094
1.1870
1.1858
1.1758
1.1666

1.1583
1.1506
1.1435
1.1369
1.1308

740

2.1473
1.4874
1.4007
1.3506

1.3152
1.2880
1.2654
1.2460
1.2292

1.2146
1.2017
1.1801
1.1797
1.1702

1.1616
1.1536
1.1464
1.1396
1.1333
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750

2.1560
1.5345
1.4229
1.3657

1.3268
1.2974
1.2733
1.2528
1.2352

1.2199
1.2065
1.1944
1.1836
1.1738

1.1649
1.1567
1.1492
1.1423
1.1359

EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

760

2.1598
1.6068
1.4483
1.3821

1.3390
1.3072
1.2815
1.2598
1.2414

1.2254
1.2113
1.1988
1.1877
1.1775

1.1683
1.1599
1.1522
1.1450
1.1384

770

2.1608
1.8048
1.4779
1.4000

1.3621
1.3176
1.2900
1.2671
1.2477

1.2310
1.2163
1.2034
1.1918
1.1813

1.1718
1.1631
1.1551
1.1478
1.1410

780

2.1598
1.9699
1.5137
1.4198

1.3660
1.3284
1.2989
1.2746
1.2542

1.2367
1.2214
1.2080
1.1959
1.1851

11753
1.1663
1.1581
1.1506
1.1436

790

2.1576
2.0128
1.5585
1.4418

1.3810
1.3397
1.3081
1.2823
1.2608

1.2425
1.2266
1.2126
1.2001
1.1889

1.1788
1.1696
1.1611
1.1534
1.1462

800 810 820 TEMP.

F

20

25

30

35

40

45

21544 21505 2.1459 50
2.0346 2.0473 2.0548 55
1.6174 16968 1.7872 60
14665 14945 15267 65
13970 14144 14332 70
1.3516 1.3642 1.3775 75
13175 13274 1.3377 80
1.2801 1.2982 1.3067 85
1.2675 1.2744  1.2815 90
12483 1.2543 1.2605 95
1.2317  1.2370  1.2425 100

12172 12220 1.2268 105
12043 12086 1.2130 110

11928 1.1967 1.2007 115
1.1823 1.1859 1.1896 120 -
11728 11762  1.1795 125 .
11642 1.1673 1.1704 130
11562 11591 1.1620 135

11489 1.1515 1.1542 140

PRESSURE, PSIG = 720 TO 820
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NIGC-IGS

STD.API/PETRO MPMS 11.3.2.1-ENGL 1974 W 0732250 0b2LO?8B 377 m

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP, 820 830 840 850 860 870 880 890 900 910 920  TEMP
F F
20 20
25 25
0 30
35 35
40 40
45 45
50 21459 21408 21354 21206 21236 21174 21111 2 046 20981 20916 2.0850 50
55 20548 20591 20611 20615 20607 20589 20563 20533 20498 2.0459 2.0417 55
60 17872 18562 18993 19266 19447 19570 19653 1 8710 18747 19769 19778 60
65 15267 15637 16063 16537 17028 17486 17871 1 8177 18414 1858« 18730 65
70 14332 14537 14762 15007 15275 15565 1.5874 1 6197 16522 16834 1.7119 70
75 13775 1.3917 14068 14220 14401 14584 14778 1 4987 15209 15440 1.5678 75
80 13377 1.3485 13599 13718 13844 13976 14114 1 4262 14420 14584 14754 80
85 18067 13155 13246 13341 13440 13542 13849 1 3763 13884 1.4009 1.4138 85
90 12815 12889 1.2965 13044 13125 13200 13006 1 3388 1.3485 1.3585 1.3688 90
95 12605 12668 12734 12801 12870 12941 13014  1.3090 13171 13254 13339 95
100 12425 12480 12537 12506 12686 12717 1.0780 1 2845 12915 1.2085 13057 100
105 12268 12317 12368 12420 12472 12526 1.0581 | 2638 1.2698 12750  1.2821 105
110 12130 12174 12220 12266 12313 12361 12410 12480 12513 12566 1.2620 110
115 12007 12047 12088 12130 12173 12216 12260 12305 12351  1.2398  1.2446 115
120 11896 11933 11971 12009 12048 12087 12127 12167 12208 12250 12293 120
125 11795 11829 11864 11899 1.1935 11971 12007 12044 12081 12119 1.2157 125
130 11704 11785 11767 11798 11832 1.1865 1.1898 11932 11966 12000 1.2035 130
135 11620 11649 11678 11708 11738 1.1769 11800 11831 11862 1.1894 11925 135
140 11542 11569 11597 11625 11653 11681 11709 11738 11767 11796  1.1826 140
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NICC—IGS , B . .

STD.API/PETRO MPMS 11.3.2.1-ENGL 14974 ®E 0732290 OL2L0O79 203 EE

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP. 920 930 940 950 960 970 980 990 1000 1010 1020 TEMP.

F F
20 20
25 25
30 30
35 35
40 40
45 45
50 20850 20783 20716 20649 20581 20514 20447 20378 20312 20244 20177 50
55 20417 20372 20325 20276 20226 20174 20121 20067 20011 19955 1.9899 55
60 19778 1.9777 19769 19754 19734 19709 1.9681 1.9648 1.9613 1.9576 1.9536 60
€5 18730 1.8834 1.8811 158969 1.9010 19038 19055 1.9064 1.9064 1.0059 1.9048 65
70 17119 17371 17587 1.7768 17919 18042 18142 18222 18286 1.8335 1.8373 70
75 1.5676  1.5914 16148 16373 1.6586 16781 16958 1.7115 17252 1.7371 1.7473 75
80 14754 14930 15108 15292 15475 15657 1.5834 1.6005 16167 16320 1.6461 80
85 14138 14271 14408 14548 14691 14836 14982 15128 15272 1.5414 1.5553 85
90 1.3688 1.3794 13902 14013 14127 14243 14360 14479 14598 1.4717 1.4837 90
5 13339  1.3426 1.3515 1.3606 1.3699 1.3794 13890 1.3987 1.4085 14184 1.4284 95
100 1.3057 1.3130 1.3205 1.3282 1.3360 1.3439 1.3519 1.3601 1.3683 13766 1.3850 100
105 12821 1.2885 1.2949 13014 13081 1.3148 1.3217 13286 13356 1.3427 1.3499 105
110 12620 12676 1.2731 12788 12846 12904 1.2964 13024 13084 1.3145 1.3207 110
15 12446  1.2494 12544 12593 12644 1.2695 1.2747 12799 12852 1.2906 1.2960 115
120 1.2293  1.2336 12379 12423 12468 12513 1.2559 1.2605 1.2651 12699 1.2746 120
125 12157 12195 1.2234 12274 12314 12354 12395 1.2437 12478 1.2520 1.2563 125
130 12035 12070 12106 12142 12178 12215 1.2252 12289 12327 12365 1.2404 130
135 11925 11958  1.1990 12023 1.2056 1.2080 1.2124 12158 12192 1.2227 1.2262 135
140 11826 11855 1.1885 11916 1.1946 1.1977 12008 12039 1.2071 1.2103 1.2134 140
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NIGC-IGS ] -

STD-API/PETRO MPMS 11.3.2.1-ENGL 1974 MR 0732290 0L2LOBO0 T25 mm

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP. 1020 1030 1040 1050 1060 1070 1080 1080 1100 1110 1120 TEMP,
F F
20 20
25 25
30 30
35 35
40 40
45 45
50 20177 20111 20044 19978 19913 1.9847 1.9782 18717 19652 19586 1.9522 50
55 1.9898 19842 19785 1 8728 1.9671 19614 1 9556 18488 19439 1 9379 1.9320 55
60 19536 1.9495 1.9453 19409 19364 1.9318 19272 1.9224 19173 1 9123 1.9072 60
65 1.9048  1.9032 1.9013 18991 18965 1.8938 1 8808 1.8874 1.8838 1 .8800 1.8761 65
70 18373 1.8400 1.8420 1 B432  1.8437 18438 1 8433 18423  1.8408 1.8389 1.8367 70
75 17473  1.7560 1.7634 17695 17745 17786 1 7819 1.7842 1.7856 1.7865 1.7869 75
80 1.6461 1.6591 16708 1.6814 1.6908 16992 1.7065 1.7126 17177 17219 1 72585 80
85 1.5553 1.5687 1.5815 1.5937 1.6051 16158 1.6257 16346 16425 1.8496 1.6560 - 85
80 1.4837 14955 15072 1.51 86 15298 15406 1 5509  1.5606 1.5697 1.5782 1.5862 90
95 14284 14385 1.4485 1.4585 1.4684 1.4782 1.4878 14970 15058 1.5144 1.5226 a5
100 1.3850 1.3935 14020 1.41 05 14191 14276 1 4361 1.4444 14525 1.4604 1.4882 100
105 1.3498 13571 13844 13717 1.3791 13865 1.3939 1 4012 14084 14155 1 4226 105
110 1.3207  1.3269 1.3332 13396 13460 1.3524 1.3589  1.3653 1.3717 13780 1.3843 110
115 1.2960 1.3014  1.3069 1.3125 13181  1.3237 13203  1.3350 1.3407 1.3464 1.3520 115
120 12746 12784 12843 12892 12941 12991 1.3041 1.3091  1.3142 13193  1.3244 120
125 1.2563 1.2606 12649 1.2893 12737 12781 1.2825 1.2871 1.2916 1.2062 1.3009 125
130 1.2404 12442 12481 1.2521 12560 1.2600 1.2640 1.2681 12722 12763 1.2805 130
135 12262 12297 12332 12368 12404 12440 12476 12513  1.2551 12588 1.2626 135
140 12134 12167 12199 12232 12264 12207 12330 1 2364  1.2398 12432 1.2466 140
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NICC—IGS , L o

STD.API/PETRO MPMS 11-.3.2.1-ENGL 1974 #E 0732290 0bZL081 9kl A

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED APl STANDARD 2565

PRESSURE, PSIG

TEMP. 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1220 TEMF.
F F
20 20
25 25
30 30
35 35
40 40
45 45
50 18522 1.9458 1.9394 19331 19268 19206 1.9144 19083 19023 1.8963 1.8904 50
55 19320 1.9262 1.9203 1.9145 19087 1.9029 1.8972 1.8915 18859 1.8803 1.8747 55
60 19072 19021 18969 18918 1.8866 1.8815 1.8763 18712 18661 1.8611 1.8560 60
85 1.8761 18721 1.8680 1.8638 1.8596 1.8553 1.8509 1.8466 1.8422 1.8379 1.8335 65
70 1.8367 1.8343 1.8317 18290 1.8260  1.8229 1.8197 18164 18131 18097 1.8062 70
75 17869 1.7868 1.7863 1.7855 17844 17830 1.7813 17795 17776 1.7755 1.7732 75
80 17255 1.7284 . 1.7307 17324 17337 17345 1.7349 17351 17350 1.7346 1.7339 80
85 16560 1.6617 1.6667 16711 16749 16782 1.6810 1.6833 16853 16869 1.6881 85 -
90 15862 1.5936 1.6004 16067 16125 1.6177 16224 1.6267 1.6306 16341 1.6371 90
95 15226 1.5305 1.5381 1.5452 15519 - 15583 1.5642 15697 15750 15798 1.5843 95
100 14682 14758 14832 14903 14972 15039 15102 15163 15222 1.5278 1.5330 100
105 14226 14295 14364 14431 14497 14562 14624 14685 - 1.4745 14803 1.4858 105
110 13843  1.3906 1.3969 14031 14092 14152 14211 14269 14327 1.4383 1.4438 110
115 13520 1.3577 1.3634 13690 13745 1.3801 1.3855 1.3910 1.3964 14017 1.4070 115
120 13244 1.3205 13347 13398 1.3448 1.3499 1.3549 1.3509 1.3650 1.3700 1.3749 120 -
125 13008 1.3056 1.3101 13147 13193 1.3239 1.3285 13331 1.3377 1.3423 1.3468 125
130 1.2805 1.2847 1.2888 1.2930 12972 13013 1.3055 1.3096 1.3139 1.3181 1.3222 130
135 . 12626 12663 12701 12739 1.2777 1.2815 1.2852 1.2891 1.2929 1.2067 1.3006 135
140 12466 1.2501 1.2535 12570 1.2604 1.2639 1.2673 1.2708 12743 12778 1.2813 140

PRESSURE, PSIG = 1120 TO 1220
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NIGC-IGS

STD.API/PETRO MPMS 11.3.2.1-ENGL 1974 WM 0732290 0b2LOAZ ATA =M

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP, 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 TEMP.
F F
20 20
25 25
30 30
35 35
40 40
45 45
50 18904  1.8845 1.8787 18729 18672 1.8615 1.8559 1.8503 18448 1.8393 1.8339 50
55 18747 18692 1.8637 1.8583 1.8528 1.8475 18422 18369 1.8317 1.8265 1.8214 55
60 1.8560 1.8510 1.8459 1.8409 1.8359 1.8310 1.8260 1.8211 18163 1.8115 1.8067 60
65 18335 18291 1.8246 1.8202 1.8158 1.8113 1.8068 1.8024 1.798t 17937 1.7894 65
70 1.8062  1.8027 17990 1.7954 17916 1.7879 17841 1 .7803 1.7766 1.7728  1.7690 70
75 17732 17708 1.7683 1.7656 1.7628 1.7600 1 570 17541 17511 1.7481 1.7450 75
80 17338 17330 17319 17305 17290 1.7273 1.7255 1 7236 17216 1.7196 1.7174 80
85 16881 1.6890 1.6895 1.6898 1.6898 1.6895 1.6891 1 6884 16877 1.6868 1.6857 85
90 1.6371 16398 16421 16440 1.6456 16468 1.6478 16486 1.6492 1.6495 1.6497 90
85 1.5843 15883 15920 1.5954 15983 1.6010 1.6034 1 6055 1.6074 1.6090 1.6103 95
100 1.5330  1.5380 1.5426 15469 15509 1.5546 15580 1 5611 15641 1.5668 1.5692 100
105 1.4858 14912 14962 15010 1.5056 1.5099 1.5140 15178 15215 1.5249 15281 105
110 14438 14491 14543 14592 14640 1.4686 14730 1 4772 14813 1.4852 1.4888 110
115 14070 1.4121  1.4171 14220 14267 14313 1.4358  1.4401 1.4444 14484 1.4523 115
120 1.3749 13797 1.3845 1.3891 1.3937 1.3982 1.4026 14068 14111 14151 1.4199 120
125 1.3468 13513 1.3558 1.3602 1.3645 1.3687 1.3729 13770 1.3810 1.3850 1.3889 125
130 1.3222  1.3264 1.3305 1.3345 13385 1.3425 1.3464 1.3503 1 3541  1.3579 1.3616 130
135 1.3006 1.3044 1.3081 13119 13156 1.3192 1.3228 1.3265 1.3300 1.3336 1.3371 135
140 12813  1.2848  1.2883 1.2917 12051 1.2985 1.3019 1.3052 13085 1.3118  1.3151 140

PRESSURE, PSIG = 1220 TO 1320
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NIGC-IGS , 7 B -

STD.API/PETRO- MPMS 11.3.2.L-ENGL 1974 W 0732290 ObZb083 734 MA

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED APl STANDARD 2565

PRESSURE, PSIG

TEMP, 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 TEMP.
F F
20 20
25 25
30 30
35 35
40 40
45 45
50 1.8339 18286 18232 1.8180 1.8127 18076 18024 17973 1.7923 1.7872 1.7823 50
55 1.8214 18163 1.8112 1.8062 1.8012 17963 1.7914 1.7865 1.7816 1.7768 1.7721 55
60 1.8067 18019 17972 1.7825 17878 1.7831 17785 17739 1.7693 1.7647 1.7602 60
65 17894  1.7850 1.7807 1.7764 17721 1.7678 17635 1.7592 1.7549 1.7507 1.7465 65
70 17690 1.7652 1.7614 1.7575 1.7537 17498 17460 1.7421 1.7383 1.7344 1.7306 70
75 1.7450 1.7418 17387 17356 17322 1.7289 1.7256 1.7223 1.7189 1.7155 1.7121 75

80 17174 17151 17128 1.7103 17078 17052 17026 1.6998 16972 1.6944 1.6916 80 I
85 1.6857 1.6845 1.6831 16816 16800 1.6783 16765 1.6746 16726 1.6706 1.6684 85
90 1.6497  1.6497 1.6494 1.6490 16485 16477 1.6469 1.6458 1.6447 1.6435 1.6421 90
85 16103 16115 16124 16131 16136 16139 16140 1.6139 16137 16133 1.6128 95
100 1.5692 15713 15733 15750 15765 15777 15788 15797 1.5804 1.5809 1.5812 100
105 1.5281 1.5311 15338 1.5363 1.5386 1.5407 15426 1.5443 1.5458 1.5471 1.5482 105
110 1.4888 14923 1.4956 1.4987 15015 15042 15067 1.5090 1.5111 1.5131 15148 110

15 1.4523 14561 1.4597 1.4631 1.4663 14694 14723 14750 14776 1.4800 1.4822 115 -
120 1.4191  1.4229 14266 14302 14336 14369 14401 14430 1.4459 1.4485 1.4511 120
125 1.3889 1.3926 1.3863 1.3999 1.4033 14067 14099 14130 1.4159 14187 1.4214 125
130 1.3616 1.3652 1.3687 1.3722 1.3755 1.3788 1.3820 1.3851 1.3880 1.3909 1.3936 130
135 1.3371  1.3405 1.3439 1.3472 13504 1.3535 1.3566 1.3596 1.3625 1.3654  1.3681 135
140 1.3157 13183 13215 13246 1.3277 13307 1.3336 13365 13393 1.3420 1.3447 140

PRESSURE, PSIG = 1320 TO 1420
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NIGC-IGS

STD.API/PETRO MPMS 11-.3.2.1-ENGL 1974 MmN 0732290 0b2L0O8Y bL70 mE

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP. WA 430 1440 1450 1460 1470 1480 1430 1500 1510 1820 TEMP.
F F
20 20
25 25
30 30
35 35
40 40
45 45
50 17823 17773 17724 17676 17628 1.7560 1.7533 17486 17439 1 7393 1.7347 50
55 17721 17673 17626 1.7580 1.7533 17487 17442 17397 17352 1 7307 1.7263 55
60 17602 17557 17513 17468 1.7424 17380 17337 17293 17251 1 7208 1.7165 60
65 1.7465 17423 17381 17339 17208 17257 17216 17175 17134 1 7084  1.7054 65
70 17806 1.7267 17229 17191 17152 17114 17076 17038 17000 1 6963 1.6925 70
75 17121 17087 1.7053 17019 16985 16950 16916 16882 16847 16813 1.6779 75
80 16916 1.6887 1.6858 1.6820 16800 16770 16740 16710 1.6680 16549 1.6619 80
85 16684 16662 1.6639 1.6616 16593 16568 1.6544 1.6519 16493 1 6468  1.6442 85
90 16421 16407 1.6391 16375 16358 16340 1.6322 1.6303 16283 16262  1.6241 %0
95 16128 16122 16115 16106 1609 16086 16074 16062 16048 1.6033 1.6018 95
100 15812 15814 15815 15814 15812 15809 15804 15798 15791 15783 15774 100
105 15482 1.5491 15499 15506 15511 15515 15517 15518 15517 15516 1.5513 105
110 15148 15184 15178 15191 15208 15213 15221 15228 15233 15037 1.5240 110
115 14822 14843 14862 14880 14896 14911 14925 14937 14947 14956 1 4964 115
120 14511 14535 14557 14579 14599 14618 14635 14651 14665 14678 4 4690 120
125 14214 14240 14265 14289 14311 14332 14353 14371 14388 14404 1441 9 125
130 1.3936 13963 13989 14014 14037 14060 14082 14102 14121 14139 141 56 130
135 1.3681  1.3708  1.3733 13758 1.3783 1.3806 1.3620 1.3850 13870 13889 1 3907 135
140 1.3447  1.3473 13499 13523 13548 1.3571 1.3594 1.3615 13636 13655 1 3675 140

PRESSURE, PSIG = 1420 TO 1520
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NIGC-IGS

STD.API/PETRG MPMS 11L.3.2.L-ENGL 1974

TEMP.

20
25
30
35
40

45
50
55
60
65

70
75
80
85
S0

85
100
105
110
115

120
125
130
135
140

B 07322490 0bk2L0AS 507 HRM

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY

1520

1.7347
1.7263
1.7165
1.7054

1.6925
1.6779
1.6619
1.6442
1.6241

1.6018
1.5774
1.6613
1.5240
1.4964

1.4680
1.4419
1.4156
1.3907
1.3675

1530

1.7302
1.7219
1.7123
1.7014

1.6888
1.6744
1.6588
1.6415
1.6220

1.6003
1.5764
1.5509
1.5242
1.4870

1.4701
1.4432
1.4172
1.3925
1.3693
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1540

1.7257
1.7175
1.7081
1.6974

1.6851
1.6710
1.6557
1.6389
1.6198

1.5986
1.6754
1.5504
1.5243
1.4976

1.4710
1.4445
1.4187
1.3942
1.3711

1550

1.7212
1.7132
1.7040
1.6934

1.6813
1.6676
1.6526
1.6362
1.6176

1.5969
1.5742
1.5498
1.5242
1.49814

1.4719
1.4457
1.4201
1.3957
1.3728

Full document details: API MPMS 11.3.2.11974 suppl 1985

EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

1560

1.7168
1.7089
1.6999
1.6895

1.6777
1.6642
1.6496
1.6335
1.6154

1.56852
1.5730
1.5492
1.5241
1.4884

1.4726
1.4468
1.4214
1.3973
1.3744

1570

1.7124
1.7046
1.6958
1.6856

1.6740
1.6607
1.6465
1.6308
1.6131

1.5834
1.5717
1.5484
1.5239
1.4987

1.4733
1.4478
1.4227
1.3987
1.3759

14

1580

1.7080
1.7004
1.6917
1.6817

1.6703
1.6573
1.6434
1.6280
1.6108

1.5815
1.5704
1.5476
1.5236
1.4988

1.4738
1.4487
1.4239
1.4000
1.3774

1590

1.7037
1.6962
1.6876
16778

1.6667
1.8540
1.6403
1.6253
1.6084

1.5896
1.5680
1.5467
1.5232
1.4988

1.4743
1.4494
1.4249
1.4013
1.3788

1600

1.6894
1.6820
1.6836
1.6740

1.6630
1.6506
1.6372
1.6225
1.6060

1.5877
1.5675
1.5457
1.5226
1.4987

1.4746
1.4501
1.4258
1.4024
1.3801

1610

1.6951
1.6879
1.6796
1.6702

1.6594
1.6472
1.6341
1.6197
1.6036

1.5857
1.5659
1.5446
1.5220
1.4986

1.4748
1.4506
1.4266
1.4035
1.3813

1620

1.6909
1.6838
1.6757
1.6664

1.6558
1.6438
1.6310
1.6169
1.6012

1.5836
1.5643
1.5435
1.5213
1.4983

1.4749
1.4511
1.4274
1.4044
1.3825

TEMPF.
F

20
25
30
35
40

45
50
55
€0
65

70
75
80
85
90

95
100
105
110
115

120
125
130
136
140
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NIGC-IGS

STD-API/PETRO MPMS 11.3.2.1-ENGL 1974 MR 0732290 Ob2L08L 443 EE

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED API STANDARD 2565

PRESSURE, PSIG

TEMP. 1620 1630 1640 1650 1660 1670 1680 1690 1700 1710 1720 TEMP.
F F
20 20
25 25
30 30
35 35
40 40
45 45
50 16909  1.6867 16825 1.6784 16743 16702 1.6662 1 6622 1.6582 1.6542 1.6503 50
55 16838  1.6797 16757 1.6717 16677 16637 16598 1 6559  1.6520 1.6481 1.6443 55
60 16757  1.6717 16678 1.6639 16601 16562 1.6524 1.6487 1.6449 16412 1.6375 60
65 16664 1.6626 1.6589 1.6551 1.6514 16477 1.6441 1.6404 1.6368 16332 1.6296 65
70 16558  1.6522 1.6487 1.6451 16416 16381 16346 1.6311  1.6276 1.6242 1.6208 70
75 1.6438 16405 16371 16338 1.6305 16272 16239 1 6206 1.6173 16140 16108 75
80 16310 16279 16248 1.6217 16186 16155 1.6125 1.6094 1.6063 16033 1.6002 80
85 1.6169 16142 16113 16085 1.6057 16020 16001 1 5973 15844 15816 1.5888 85
90 1.6012 15987 15962 15938 1.5913 15887 15852 1.5837 1.5811 15786 1.5760 90
85 1.5836 1.5815 15795 15773 15752 15730 15708 4 5686 1.5663 15641 1.5618 95
100 1.5643 15627 15610 15593 15575 1.5557 15538 1.5520 15501 1.5481 1.5462 100
105 1.5435 15423 15410 15397 15383 1.5369 15355 15340 15324 15308 1.5292 105
110 15213 15206 1.5197 1.5188 1.5179 1.5168 15158 15147 15135 15123  1.5110 110
115 1.4983 14980 14975 14971 1.4965 14959 14952 1.4945 1.4937 14928 1.4919 115
120 1.4749 14749 14749 14748 14746 14743 14740 14736 1 A731 14726  1.4720 120
125 14511 14514 14517 14520 14521 1.4522 14522 14501 1 4520 14518 1.4515 125
130 14274 14280 14286 14292 1.4296 1.4300 1.4303 14306 1 4307 14308 1.4308 130
135 1.4044 14053 14062 14069 14076 1.4083 14088 1.4093 1.4097 14101 1.4104 135
140 1.3825 13835 1.3846 1.3855 1.3864 1.3872 1.3880 1.3887 1 3893  1.3899  1.3904 140

PRESSURE, PSIG = 1620 TO 1720
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NIGC-IGS

STD.API/PETRO MPMS 11.3.2.1-ENGL 1974 ®HE 0732290 Ob2L0&7 38T M

TABLE 6.1 - ETHYLENE FLOW MEASUREMENT MANUAL

ETHYLENE SUPERCOMPRESSIBILITY EXTRAPOLATED APl STANDARD 2565

PRESSURE, PSIG

TEMP. 1720 1730 1740 1750 1760 1770 1780 1790 1800 1810 1820 TEMP.
F F
20 20
25 25
30 30
35 35
40 40
45 45
50 16503 1.6464 1.6426 16387 16349 16312 16274 16237 16200 16163 16127 50
55 16443 16405 16368 16330 16293 16256 1.6220 1.6183 1.6147 16111 1.68076 55
60 1.6375 16338 1.6301 1.6265 16229 16193 16157 16122 16087 16052 16017 60
65 16296 16261 16226 16190 16156 16121 16086 1.6052 1.6018 1.5984 1.5951 65
70 1.6208 16174 16140 161068 16073 1.6039 1.6006 1.5973 15941 15908 1.5876 70

75 1.6108 16076 16043 16011 15880 15948 15916 15885 1.5853 1.5822 1.5791 75 =
80 1.6002 15972 15942 15911 15881 15851 15821 15791 15762 15732 15703 80
85 15888 15860 1.5831 1.5803 1.5775 1.5747 15719 15691 15663 1.5635 1.5607 85
90 15760 1.5734 1.5708 15683 15657 15631 15605 1.5579 1.5563 1.5527  1.5501 90
95 1.5618 15585 15572 15549 15525 15502 1.5478 15455 1.5431 15408 1.5384 g5
100 15462 15442 15422 15401 15381 15360 15339 15318 1.5297 1.5276 1.5255 100
105 15292 15275 15258 1.5241 15224 15206 15188 1.5170 1.5152 15133 15114 105

110 1.5110 15097 15083 1.5070 1.5055 15041 15026 1.5010 14995 14979 1.4963 110 -

115 14819 14909 14899 14888 14877 14865 1.4854 1.4841 148290 1.4816 1.4803 115 -

120 14720 14713 14707 1.4699 1.4691 14683 14674 14664 14655 14645 1.4634 120
125 1.4515 1.4512 14508 14504 14498 14494 14488 1.4481 14475 14467 1.4480 125
130 14308 14308 14307 14306 14304 14301 14298 14295 14291 14287 1.4282 130
135 14104 1.4106 14108 1.4109 14103 14110 14109 14108 14107 14105 1.4103 135
140 1.3904 1.3908 1.3912 13915 1.3918 13921 1.3922 13924 13924 1.3825 1.3925 140

PRESSURE, PSIG = 1720 TO 1820
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