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(ISO-5167-2:2003)

Table 4 — Permitted range of straight lengths between an orifice plate and a 19-tube bundle flow straightener (1998) downstream of fittings
located at a distance, L;, from the orifice plate

Values expressed as multiples of internal diameter, D

N b Two 90° bends P in perpendicular planes
Diameter Single 90° bend single 90° tee Any fitting
ratio 2D=59*2
# 30> ¢z 18 Lg 30 30> L= 18 Lz 30 30> Ls» 18 L= 30 30> L¢3 18 Lt> 30
1 2 4 6 8
_ AC pd AC gd AC pd AC pd Ac pd AC pd AC pd Ac gd
<02 5t0145| 1ton® 5to25 1ton® [5t0145| 1ton® 5to25 1ton® [5to145| 1ton® 1to 25 1ton® S5to11 1ton® 5to13 1ton®
04 5to145| 1ton® 5to 25 1ton® [5to145 | 1ton® 5to 25 1ton® [5to145 | 1ton® 1to 25 1ton® S5to11 1ton® 5to13 1ton®
1.5 e 11,5 e 9.5 e e e e fg e 1.5 e
0,5 to 145 3ton to 25 3ton to145 1ton 9to 25 1ton 11to 13 1ton 9to 23 1ton 3ton to14.5 3ton
06 | 12to13 | Ston® | 121025 | Stome | 20 | 6ton® | 91025 | 1tone | M| 7tone | 11t016 | 1ton® f Tton® | 12to16 | 6ton®
13 13 7to
e e e e f e e f
0,67 13 Tton 0165 7ton to145 7ton 10to16 | Ston 8ton 11to13 | 6ton 8t010 13 w15@
e 14 e f e 12 e f e e f f
0,75 14 8ton 8ton 95ton 8ton 9ton 12to 14 | 7ton 9,5 8t022
to 16,5 to125
13,5 13,5
13 13 14t0 16,5|14t0 16,5 12t012,5(12t0 12,5 13 13 12t013 [ 12to 13 95 9,5 13 13
Recom- to 14,5 to 14,5
mended for for for for for for for for for for for for for for for for
B<067 | B<075 | B< 075 | B< 0,75 <067 | p<075 B<075 | B<075 | B<054 | B<075 | B<075 | B<075| B<046 | B<075 | B<067 | B<0,75
NOTE The straight lengths given in the table are the permitted lengths between the downstream end of a 19-tube bundle flow straightener (1998) (as described in 6.3.2.1) and the orifice plate given that a particular
fitting is installed upstream of the 19-tube bundile flow straightener (1998) at a distance L from the orifice plate. The distance L from the orifice plate is measured to the downstream end of the curved portion of the nearest
(or only) bend or of the tee or the downstream end of the curved or conical portion of the reducer or expander. The recommended values give tube bundie locations that are applicable over a specified range of 6.
2 gisthe separation between the two bends measured from the downstream end of the curved portion of the upstream bend to the upstream end of the curved portion of the downstream bend.
b Bends should have a radius of curvature equal to 1,5D.
€ Column A for each fitting gives lengths corresponding to “zero additional uncertainty” values (see 6.3.2.3.2).
d Column B for each fitting gives lengths corresponding to “0,5 % additional uncertainty” values (see 6.3.2.3.3).
€ nisthe number of diameters such that the upstream end of the 19-tube bundle flow straightener (1998) is situated 1. from the downstream end of the curved or conical portion of the nearest fitting. It is desirable that
the length between the upstream end of the 19-tube bundle flow (1998) and the end of the curved or conical portion of the nearest fitting should be at least 2,50, except where this would not give an
acceptable value for the distance between the orifice plate and the downstream end of the 19-tube bundle flow straightener (1998).
f Itis not possible to find an acceptable location for a 19-tube bundie flow straightener (1998) downstream ofthe particular fitting for all values of L to which the column applies.
9 If =046 avalue of 9,5 is possible.
h ,54 a value of 13 is possible.

* Flow Conditioners 2 Straighteners?} A X| | X|
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Table 3 — Required straight lengths between orifice plates and fittings without flow conditioners

Values expressed as multiples of internal diameter, D

Down-
stream
Upstream (inlet) side of orifice plate (outlet) side
ofthe
orifice plate
Diam- Single 45°
Two 90°
eter o - Two 90° Two 90° " bend
ratio | & r:)gledao bendsin | o iin | bendsin Two 90° | Single 90° Two 45¢ | Concentric | Concentric | .\ Ther- Fittings
en the same bends in | tee with or wo ull bore mometer
B the same perpen- bends i reducer expander (columns 2
Twog9oe | Pplane: " : perpen- | withoutan | Dendsin {7 | o 5p g | ballvalve | Abrupt | pocket | o 11)and
. plane: dicular i I the same y orgate |symmetrical c N
bends in | S-configur- dicular extension over a over a or well the densi-
ation S-configur- | planes planes plane: valve fully | reduction | of diameter
any plane ation 20 Mitre 90° | S.configur- length of length of open tometer
D=8z - -
(s>300)2 | B0D=5> | 1on o a ¢ sp;ya | ©P>9*P | bend ation | 1SPto3D | Dto2D <0,03pd | pocket
10D) -
(§>2D)?
1 2 3 4 5 6 7 8 9 10 1" 12 13 14
_ | aelBf[ae|gf[ae| gf[ae|[Bf|ae]f|[ae]f|ac]ef|ac]af|ac]af|ac|ef]ac| ef|ac]ef|ac]eaf
< 0,20 6 3 10 9 10 9 19 18 34 17 3 9 7 9 5 9 6 9 12 6 30 15 5 3 4 2
0,40 16 3 10 9 10 9 44 18 50 25 9 3 30 9 5 9 12 8 12 6 30 15 5 3 6 3
0,50 22 9 18 10 22 10 44 18 75 34 19 9 30 18 8 5 20 9 12 6 30 15 5 3 6 3
0,60 42 13 30 18 42 18 44 18 | esh| 25 29 18 30 18 9 5 26 1" 14 7 30 15 5 3 7 3,5
0,67 44 20 44 18 44 20 44 20 60 18 36 18 44 18 12 6 28 14 18 9 30 15 5 3 7 35
0,75 44 20 44 18 44 22 44 20 75 18 44 18 44 18 13 8 36 18 24 12 30 15 5 3 8 4
NOTE 1 The minimum straight lengths required are the lengths between various fittings located upstream or downstream of the orifice plate and the orifice plate itself. Straight lengths shall be measured from the
downstream end of the curved portion of the nearest (or only) bend or of the tee or the downstream end of the curved or conical portion of the reducer or the expander.
NOTE 2 Most of the bends on which the lengths in this table are based had a radius of curvature equal to 1,5D.
8 5isthe separation between the two bends measured from the downstream end of the curved portion of the upstream bend to the upstream end of the curved portion of the downstream bend
b This is not a good upstream installation; a flow conditioner should be used where possible
€ The installation of thermometer pockets or wells will not alter the required minimum upstream straight lengths for the other fittings.
d A thermometer pocket or well of diameter between 0,03D and 0,13D may be installed provided that the values in Columns A and B are increased to 20 and 10 respectively. Such an installation is not, however,
recommended.
©  Column A for each fitting gives lengths corresponding to “zero additional uncertainty” values (see 6.2.3).
Column B for each fitting gives lengths corresponding to “0,5 % adcitional uncertainty” values (see 6.2.4).
9 The straight length in Column A gives zero additional uncertainty; data are not available for shorter straight lengths which could be used to give the required straight lengths for Column B.
N 95D s required for Repy > 2 x 108 if5< 2D.
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