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mEFEBEOX C,=a-
Toroidal 10°<Re<10’
a=0.9935, b=1.5250, n=0.5

Cylindrical 3.5 X 105<Re<2.6 X 106
a=0.9887, b=0, n=0

Cylindrical 2.6 x 10°<Re<2.0 x 107
a=1.0, b=0.2165, n=0.2

Re"

7.2.3 The relative uncertainty in the discharge coefficients obtained from the equation
specified in 7.2.2 is £0.5 %, at the 95 % confidence level, for both types of nozzle.
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Re"
MER. EMFEHHEIEEDH Y
Toroidal 2.1 X 10*<Re<3.2 x 107
a=0.9959, b=2.720, n=0.5
EEE., EfiFaEIEEH Y
A-Toroidal 2.1 X 10*<Re<1.4 x 106
a=0.9885, b=3.412, n=0.5
B FEHIHSIEEH Y
Cylindrical 3.5 X 10°<Re<1.1 x 107
a=0.9976, b=0.1388, n=0.2

8.2.3 The relative uncertainty in the discharge coefficients obtained from Equation (10) is
0,3 %, at the 95 % confidence level, for the toroidal-throat and cylindrical-throat Venturi
nozzles. For the accurately machined nozzle, this relative uncertainty in the discharge
coefficients is 0,2 % at the 95 % confidence level.
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@ The discharge coefficient curve is given by a single equation each for the toroidaland cylindricalthroat
critical flow nozzles (CFNs) that covers both the laminar and turbulent boundary layer regimes

@ The discharge coefficient curve of the cylindrical-throat CFN is updated based on the recent
experimental and theoretical data

® The quadrant CFN and detachable diffuser are introduced

@ The basic equations used to measure the discharge coefficient are listed

® The premature unchoking phenomenon is explained to give attention to the unpredictable unchoking
at low Reynolds numbers

® REFPROP is introduced for the calculations of critical flow function and viscosity as well as their fitted
curves are given for some pure gases and air

@ The diameter correction method is introduced to fit the experimental discharge coefficient data to a
reference curve

The detailed method to match the discharge coefficient curve on an experimental data set is described

@ The background of the specifications is given
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c=0. for natural gas
$ 0.985 |- *;c=8.883forairt oy
= 0.080 1 Toroidal 2022
S = - - Toroidal 2000 10.3.2 The relative uncertainty of the
» 0975} Cylindrical_2022 disch Hicient lculated b )
A ~ - - Cylindrical 2005 ischarge coefficients calculated by using
0.970 ! ! Formula (17) and Table 1 is 0,3 % at the
TE+4 TE+S 1E+6 TE+7 1E+8 | 95 % confidence level.
Re
Toroidal 2.1 X 10%<Re<3.2 X107 Cylindrical 1.5 x 10°<Re<1.2 x 107
a=0.9990, b=3.415, ¢ =0.0031 a =1.0000, b =6.341, c = 0.009 (air), ¢ =0.008 (natural gas)
d=0.690, e = 10, f= 120000 d =3000, e =6, f=170000
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8.1.4 Besides the traditional diffuser, the requirement allows no diffuser, detachable
diffusers [2], and steps exactly at the throat and/or in the diffuser [12] (see Annex J).

B FRRFIEA RIS TR 9



B®REFPROP|-# <

Critical flow function values — Pure gases and air
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Annex C Annex I
(informative) (informative)

Viscosity values - Pure gases and air
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Figure 1.1 — The valid ranges, coefficients, and typical errors

Figure C.1 — The valid ranges, coefficients and typical errors
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