ISO 4359:2022-12 (E)

Flow measurement structures - Rectangular, trapezoidal and U-shaped flumes

Contents Page
0T =Y o S '
1 T o o1 1
2 NOrmative refereNCEeS ... mn e e e e 1
3 TermsanddefinitioNS ... e e s s e ane e s e ne e mn e nnnns 1
4 £ £011 +To- RRY 1
5 Flume types and principles of operation ... e 3
6 0 T=3 =11 1o ) o PSP 7
6.1 85T (=T o2 oY o TN o3 -1 - PSSR 7
6.2 Installation CONItIONS .......cooeiiiiir e 9
6.2.1 General reqUIrEMENES .......ooiiceiiiiiiii i 9
6.2.2 L 1T 0 L= {02 BT - P 9
6.2.3 ApPProach channel ... ——————————— 10
6.2.4 Downstream CONAItIONS ... s 1
7 1 T 0 =T 0 = o T 1
8 Measurement Of head ... e 1
8.1 7= o 1= - | PSR 1
8.2 Location of head measurement(S) ........cccccerriiiiiccismmrinns s ssserr e sssmr e s s s mnn s e e e e s s s smnnns 1
8.3 (7= 10 Lo TN T | £ SRR 12
8.4 =Y o =T =1 1] T 12
9 General formulae for diSCharge ... —————— 12
9.1 Discharge based on critical flow in the flume throat .........cccccoiivciriniicnci 12
9.2 Discharge based on observed upstream head ..........ccccciriiiiiniici 14
9.3 Calculation of stage-discharge relationships ..........ccccvciiiiicnic e 26
9.4 Approach velocity and coefficient of VElOCitY ........cccccvrreerirircccir e 27
9.5 Selection of flume size and ShaPe ... 29
10 Rectangular-throatedflume ............ooo e e 29
10.1 L L= Yo o T o1 1 oo PR 29
10.2 Location of head measurement SECtION ..........cccciirirccirirrcer e e 30
10.3 Provision for modular flOW ... 30
10.4 Evaluation of discharge for a given observed upstream head ..........cccccoririiccciiennnnncccccnees 30
10.5 Computation of stage-discharge relationship ........ccccceviiiiiiiniicc e 34
10.6 Limits of application ... —————————— 34
11 Trapezoidal-throatedflumes ........... .. 35
1.1 I T o T o1 o o 35
11.2 Location of head measurement SECtION ... s 35
1.3 Provision for modular fIOW ... e smn e smn e e e 36
1.4 Evaluation of discharge -- Coefficient method ..o 36
1.5 Computation of stage-discharge relationship ........ccccoceciiiiiccrinrrccce e 39
11.6 [T 0 13 =T ] o1 Lo 14T o TSP 41
12 U-throated(round-bottomed)flumES ..o e e 42



12.1 D 1= o3 ] o o) o RS 42

12.2 Location of head measurement SECHION ... s 43
12.3 Provision for modular fIOW ...........oo s 43
124 Evaluation of discharge -- Coefficient method ..o 44
12.5 Computation of stage-discharge relationship .........ccccecmiiiiicniiniisc 48
12.6 Limits of application ... e 50
13 Uncertaintiesofflowmeasurement ............ooccccriicecinincccrr e e 51
131 L= 4 =T T SR 51
13.2 Combining measurement UNCertainties .........ccccccccirircccrerircssrer s s s e e ennns 52
13.3 Percentage uncertainty of discharge coefficient u*(C) for critical-depth

L 18 40 1= 54
13.4 Uncertainty budget ...........oo i 55
14 Example of uncertainty calculations .........c.cccciimiiniic e ——————— 55
141 =TT o 55
14.2 Characteristics -- Gauging Structure .........ccccciiiiiiiii i ———— 55
14.3 Characteristics -- Discharge calculation ... s 56
14.4 Characteristics -- Discharge coefficient ..........ccccovoiiiiiicnni 56
14.5 Characteristics -- Gauged head instrumentation ..........ccccccvciiiiiic 56
14.6 Characteristics -- Throat Width ... 57
14.7 Overall uncertainty in diSCRArge .........ccocceiiirecirircre e e e s e nnanes 57
Annex A (informative)Simplifiedheaddischargerelationshipsforflumes ........cccccoovemmriiiiicccccereneeninees 59
Annex B (informative) Introduction to measurement uncertainty .........ccccccciiiiicccscee s, 64

Annex C (informative) Sample measurement performance for use in hydrometric worked examples

........................................................................................................................................................ 73
Annex D (informative) Spreadsheets for use with this document ............ccociiiiiiiiiniiic s 76
=] o o T =1 ] 0 3/ 79



		2026-07-07T21:14:35+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




