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Z.akonske osnove

* Pravilnik o prvih meritvah in obratovalnem monitoringu odpadnih vod ter o pogojih
za njegovo izvajanje (Ur.l. RS 35/96, 29/00, 106/01, 74/07) — Emisijski monitoring
 Akreditacija za meritve pretoka (SA; SIST EN ISO/IEC 17025:2005) — pooblastilo

ministrstva
Pogoji za pridobitev pooblastila:
* izvajalec je gospodarska druzba, zavod ali samostojni podjetnik
e registriran za izvajanje dejavnosti v RS
e akreditacija Slovenske akreditacije

Merilna oprema kalibrirana (akreditirani kalibracijski laboratoriji)

Priloga k akreditacijski listini
Annex to the Accreditation Certificate

Datum izdaje / Issued on
REPUBLIKA SLOVENIJA SLOVENSKA -

MINISTRSTVO ZA OKOLJE IN PROSTOR ‘ AKREDITACLJA Zamenjuje izdajo z dne / Replaces Annex dalted | u. 1iiay cuuu
UPRAVA RS ZA VARSTVO NARAVE _ Veljavnost akreditacile je mogoce preveriti na
Vojkova 1b, 1000 Ljubljana, Slovenija, p.p.2608 Information on current status is available at

Telefon:+386(0)1 47 84 000 o Telefaks:+386(0)1 47 84 052

WWWw.sa.gov.si

Tip obsega. fiksnl / Type of scope. fixed. i
Mesto izvajanja: na terenu / Site: fieldwork 2
‘Podrogja k ja glede na vrsto ) j e, fizi P I Testing freids with referance ta the type of fest:

Bginss sampling, physical testing. : ShRe = : : e :
Stevilka: 35417-25/99 Podrogja preskusanja glede na visto a: okolje in vzorci iz okolja (vode) / Testing fields with reference to the type of fest
Datum: 5. 4. 2001 itern: environment and samples from the environment {waters) A :

e £t - el ! Obmotje preskutanja:
Ministrstvo za okolje in prostor, Uprava RS za varstvo narave izdaja na podlagi 17. in i Oznaka st B Nasiov st = e s m”:gmn'-tﬂqeﬂelu - Matertali;
23. Elena pravilnika o prvih meritvah in obratovvalnem monitoringu odpa:dmh vod ter o 5;_ i ",_.,"E“m"f,me_ =y <;l_'$:m ”;::::v'?pnadnme,mea“m@:de : ““pma‘--“‘:' 2’52.9;- s protpnl.
pogojih za njegovo izvajanje (Uradni list RS, 3t. 35/96 in 29/00) ter 11.¢lena zakona o festing method || smniualalatons &1 ol s e B el unm‘mnny'_s! s rasut o o

organizaciji in delovnem podro¢ju ministrstev (Uradni list RS, §. 71/94, 47/97 in S . . i S i : St b
60/99) 18. | DIN 38404-4 (C4):1976 Doloevanje temperature odpadne

Deutsche Einheitsverfahren zur Wasser-, vode
Al und Sc waste
POOBLASTILO F i und i ische waters
Kenngr'ossen (Gruppe C)
Bestimmung der Temperatur (C4)
19, | ISO/TS 15769:2000 Hidrometricne dologitve — tok tekodin v odprtih odpadne
: g " s ot interno navodilo &t.10.32.06.ND, kanalih in delno napolnjenih — Smernice pri vode
| In§titut za hidravliéne raziskave, Hajdrihova 28, izdaja 1 merjenju pretoka na osnovi Dopplerjevega waste
& & A - ¥ 5 sicnn in-house method No.10.32.06.ND, | efekta waters
L_|ubl]ana, je pooblasden za izvajanje prvih - meritev ter emisijskega release 1 Hydrometric determinations — Liquid flow in open

channels and partly filled pipes — Guidelines for
the application of Doppler-based flow
measurements

monitoringa odpadnih vod za:

Splo3ni pos 2 retok _
Splosti postopek p 20. | SIST EN ISO 7393-2:2000 Kakovost vode — Dolo&evanje prostega in (0,1 -05mg/l odpadne
: L. modificiran celotnega klora — 2 del: Kolorimetrijska metoda z vode

Pooblastilo ne velja za vrednotenje emisije snovi in za izdelavo porotila o opravljenih modified uporabo N, N-dietil-1,4-fenildiamina . waste

: oot o ey 3 o izvai v le Water quality — Determination of free chiorine walers
prvih, obcagmh ali trajnih meritvah. Pooblaiéenec lahko izvaja meritve pretoko bl s Ayl b i siade B
kot podizvajalec using N, N-diethyl-1,4-phenylenediamine for

routine control purposes

2. To pooblastilo velja do :
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Pooblas¢enci za izvajanje monitoringa pretoka:

s strokownjaki

19 pooblascencev

majhen delez pooblascencev
zaposluje strokovnjake s podrocja
hidrotehnike oz. vsaj komunale

brez
strokovnjakov
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Emisijski monitoring:
- merjenje koli¢ine odpadne vode
- vzor¢enje odpadne vode
- merjenje fizikalnih in kemijskih parametrov in analiza
vzorca
- vrednotenje emisije snovi in izraun letne koliCine
odpadne vode in koli¢ine nevarnih snovi

- izraCun emisijskega faktorja ali uinka ¢iS€enja (mejna vrednost)

- izdelava porocila o opravljenih meritvah

Postopek izvedbe meritev pretoka:
- nacrtovanje meritev
- izbor merilne metode
- izbor merilne opreme
- izbor in ureditev merilnega mesta
- verifikacija m.m., ocena merilne negotovosti
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Seznam merilnih metod

simbal

Definiciia

STANDARD ISO 8363: Izbor merilne metode kriteriji napaka
spodnja
St Opis ISO Sirina | globina | hitrost [obremenitev| robni [Easovni| meja | komentar
s sedimenti | pogoji [ faktor %o

1 [Hitrost-povréina z brodenjem 1SO 748 L, M S S S M b.c.d J, K =3 A B
2 |Hitrost-povrsina z mostu 1SO 748 M, L M, L M, L becd K 3 |ABCD
3 [Hitrost-povrsina z Zicnico 1SO 748 M, L M, L M, L bcd K 4 A.B C
4 |Hitrost-povréina s statiénim plovilom SO 748 M, L M, L M, L b, cd K 4 |ABCE
5 [Hitrost-povr§ina z gibliivim plovilom 1SO4369 |LLM S| ML M, L bec.d K =6 A B E
6 [Hitrost-povrSina s plavaci 1SO 748 M, L ML |MLS bc.d K =10 F

7 |Naklon-povrsina 1SO 1070 M, L M, L M, L b e, d K, N =10

8 |Ultrazvogne meritve ISO 6416 M, L ML [MLS R bcd |GJH 55

9 |Elekiromagnetne meritve ISOTR9213 | M, S S,M S, M b,d |GHJ %5 T
10 [Redcenje, kemicno, kontinuirani vnos ISO 5551 S, M S,M S, M ¢ gk KN =3

11 [Redcenje, kemicno, posamicni vnos ISO555/2 | S M S,M S, M ¢ gk K +3

12 [Redcenie, radioaktivno, posamicni vnos ISO555/3 | S, M S,M S, M ¢ gk K =3

13 |Redtenje, radioaktivno, kontinuirani vnos ISO 555/3 S M S M S M c. gk K.N 3

14 [Volumetriéne metode 1SO2425 K =10 H
15 [Ostrorobi prelivi in zareze - V prelivi ISO 14381 S S M, S | abej| JG %3

16 [Ostrorobi pravokotni preliv s stranskimi zoZitvami | 1SO 1438/1 S S M, S | abefj JG b

17 |Ostrorobi prelivi in zareze - pravokotni preliv ISC 1438/1 S S M, S | a,betfj JG =

18 [Jezovi s Siroko krono, ostri gorvodni rob ISO 3846 M, S S M, 8 | abehij JG %5

19 [Jezovi s Siroko krono, zaoblieni gorvodni rob ISO 4374 M, S S M, S | abehij JG %5

20 |Jezovi - trikotni profil 1SO 4360 M, S S M, S | abej| JG 5

21 [Jezovi - trikotni profil - ravne V oblike 1SO 4377 M, S S M, S | abejl| JG %5

22 [Jezovi s Siroko krono, V - oblike ISO 8333 M, S S M, S | ab,i J, G 55

23 [Korita, pravokotna ISO 4359 M, S S M, S | ab J, G %5

24 [Korita, trapezna ISO 4359 M, S S M, S | ab J, G %5

25 [Korita, U - oblike ISO 4359 M, S S M, S I abi J, G %5

26 [Nepotoplieni preliv, pravokotni kanali ISO 3847 M, S M, S M, S ab J, G =10

27 [Nepotoplieni preliv, nepravokotni kanali ISO 4371 M, S M.S M, S ab J, G =10

a

b
¢
d
e
f

> o —
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Potreben miren rezim toka
V toku ne sme biti precnih hitrosti
(Odsek mora biti relaivne nezaradcen
(Odsek mora biti raven ter enotnega prereza
(Odsek mora biti raven ter simefriénega prereza priblizno 10 &irin govodno
(Odsek mora imeti vertikalne stene ter ravno dno najmanj 10 3irin zrcala
na prelivu gorvodno
Tok v kanalu mora biti izrazito turbulenten (mozen tudi vodni skok),
da zagotovimo mesanje
(Odsek mora biti gorvodno pravokotnega profila na razdalji najmanj
dvakratne najveije visine
(Odsek mora imeti skoraj U obliko
Porazdelitev hitrosti mora biti precej enakomema
(Odsek mora biti brez mrivih rokavov ali depresi v dnu korita
£ metodo hitrost-povrsina, kjer merimo hitrost na globini 0.8 b, ali
[z dvema totkama je lahko najmanj$a napaka do 5%
£ metodo hitrost-povrdina, kjer merimo hitrost na povréini, je lahko
najmanjsa napaka do 10%
VEasih so potrebni popravki zaradi vpliva zraka in omotitvene linije
Vetjo napake lahko povzrodi motnja zaradi mostnih pedpornikov
Vetja napaka je lahko zaradi vietne sile vodnega foka, motnje plovila in
alovanja
Ta metoda je priporotijiva le, ¢e je vpliv vefra majhen in ni mogota uporaba
Inobene druge metode. Taksne rezmere so obicajno precej spremenljive in zato je tezko
loceniti napako metode. Navadno lahko ocenimo, da je metoda s plavaci manj natanéna
lod kenvencionalnih metod in bolj natanéna od meted naklon-povrdina.
Merilna metoda primerna za pogostejsa merjenja
Merilna meteda primerna za vodotoke pod vplivom plimovanja
INi dovoljena velika obremenitev s sedimenti
Hitra merina metoda (manj kot 1 ura)
Pocasna merilna metoda (1-6 ur)
Velike §irine (> 50 m) ali velike hitrosti (vet kat 3 m/s) ali velike globine (vet kot 5 m)
Srednje Sirine (5 - 50 m) ali srednje hitrosti {med 1in 3 m/s) ali srednje globine (1-5m)
[Zelo potasen merski postopek (vet kot 6 ur)
Priblizna merilna metoda, ki jo uporabljamo, merjenje hifrost-povréina ni izvedljivo
iin lahke deloéima naklon dovolj natanéno
Koncentracija suspendiranih materialov mora biti nizka, da preprecimo zgubo akustitneg:
isignala; iz istega razloga mora biti tudi brez mehurékov
(0zki profil (manj kot 5 m) ali majhne globine (manj kot 1 m) ali majhne hitrosti (manj
kot 1 m/s)

Lahko uporabimo tudi v vodotokih z bujno vegetacijo in transportom sedimentov
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Suitability for Different Applications

Weirs and flumes

Channels less than & in. {150 mm)

Small round pipes, 6 to 8 in. (150 to 200 mm)
Medium round pipes, 10 to 15 in. (250 to 375 mm)
Large round pipes, 15 to 96 in. (375 to 2500 mm)
Irrigation channels and small streams

Rivers and large streams

Organic solvents

Organic acids

Alcohols

Esters

Inarganic acids

Inorganic bases

Inorganic salts

Performance Under Adverse Conditions
Strong winds

Air temperature fluctuations
Steam above liquid

Foam on liquid

Flow stream turbulence
Floating debris

Floating oil or grease
Suspended solids

Suspended grease

Silting in

Liquid temperature fluctuations
Submerged flow

Full pipe flow

Surcharged flow

Reverse flow

Maintenance Requirements

Caused by Adverse Conditions

Silting in
Suspended solids
High grease concentration

Ultrasonic Sensor

Excellent!

Not Recommended
Good?
Good?

Excellent?
Excellent?
Excellent?

Compatible
Compatible
Compatible
Compatible
Compatible
Compatible
Compatible

Not Recommended
Very Good?
Not Recommended
Not Recommended
Not Recommended
Mot Recommended
Not Recommended
Excellent
Excellent
Excellent
Very Good*
Mot Recommended
Not Recommended
Not Recommended
Not Recommended

None
None
None

Submerged Probe
Excellent
Excallent
Excellent
Excellent

Good
Good
Good

Bubbler
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent

Area Velocity Sensor
Excellent
Not Recommended

Excellent
Excellent
Excellent

Good

Good

Chemical Compatibility of Sensor

Not Recommended Compatible Not Recommended
Not Recommended Compatible Not Recommended
Compatible Compatible Compatible
Not Recommended Compatible Not Recommended
Not Recommended Compatible Not Recommended
Not Recommended Compatible Not Recommended
Compatible Compatible Compatible
Excellent Excellent Excellent
Excellent Very Good® Excellent
Excallent Excellent Excellent
Excellent Excellent Excellent
Excallent Excellent Excellent
Excellent Excellent Excellent
Excellent Excellent Excellent
Very Good Good Very Good
Very Good Good Very Good
Very Good Good Very Good
Good! Excellent Good?

Not Recommended Not Recommended Excellent
Not Recommended Mot Recommeanded Excellent
Not Recommended Not Recommended Excellent
Not Recommended Mot Recommended Excellent

Occasional
Occasional
Occasional

Occasional
Occasional
Occasional

Occasional
Occasional
Occasional

1. Usa with caution in small flumes

2. There must e adequate space above for mounting sensaor,
3. Large air tem perature fluctuations will affect accuracy.

4. Large water temperature fluctuations will affect accuracy,

Kriteriji za pravilno izbiro merilne opreme (A Teledyn Technologies Company)
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Meritve pretoka

N

meritve pretoka v odprtih kanalih (vodotokih) meritve pretoka v zaprtih segmentih
in ceveh s prosto gladino (pod tlakom, v ceveh)

v

karakteristiCna prosta gladina

ISO standardi, ki urejajo meritve pretokov

Splosni ISO/TR7066-1:1997
Standardi za meritve pretoka v zaprtih segmentih (Flow in closed conduits)
Standardi za meritve pretoka v odprtih kanalih (Flow in open channels)

Mednarodni slovar osnovnih in sploSnih izrazov s podrocja meroslovja (USM,1999), SIST
EN ISO 772:2002 -Hidrometri¢ne dolo¢be- Slovar in simboli (ISO 772:1996)
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ISO standardi, ki urejajo meritve pretokov (seznam):
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{7060  Measurement of volume, mass,
density, viscosity

17.120.10

IS’U ATET 1984 Ed. ! T 6 TC48/5C 1
|abioratoey dasaware. — Volumatin ahwum — Mwhnda Fac
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EDZUS—‘!'TDXI (18}
Leburatey glasswarg — Bureties
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In 8 TCJEIS\.','I

150 AT o4 in TE dif
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0
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Psl 1 Sum‘n:.anon

150 54821081 Ed ) an & TC4R -
Ldbafam glassware — Densty hydrometers far general -
s

Fat 2 Tc'r mathods and use

|0 8501877 Eg.?  8p 0 TC 48
Falaniva densiny 60063 degrass F hyoromarers for geoesl
axposes

150 B35-7:1091 Ed. 1 T i TC 48
Laboratory gligawang — Gradudlid pipeties =

Fat 1 Gararal requirermsants

150 B35-2:9981 Ed. 3 Sp i) TC 48

Lebortary gasaware — Gradudted plpaties —
Fuit I Pipeties for which no wailing tme is scecifisd

150 BI5-3:1507
Lebaratary glasaware — Gradus

Ed. 1 an g

[thezoa B38-4c1087 2 s

a1 TC
Lahnrarany Gassware — Gradusted pipaties —

Tating insiructicns

150 CATAl G 1

s
.8

_-Fan 3: Pigaties fof which 8 waling [rns Uf e specified LT oo 190 21881973

150 47009900 Edt &p T TC 48
Ldmmw Glassware — Gradua:ad mmrnq q'hd:r-s

150 480711573 St oA !
. Glase sleshalamaters and a'laeno! rlpwnmmr: not incamarating a
~ theTrametar
150 48051862 Fp TO 48 /804 |
. Laborataey — Thi ]
akishal thermcnytromatars
150 G705:1501 Ed gl itoa
Plastics |stariary ware — Gracuated messuing clindes
150 7O5E:1387 Eq T mp 1 i
Plastice lanaratory wara - Baskers
150 7550:1905 Ed P Smicd TC 48 /50 1
L Lahwmry glassware - Deposabie mismpspaties g
i 130 77121583 T ZpiAl TCAESSCT
Lahwtarv glasswara — Disposabie Pasbelfmpeues
lien e Bt dip il TCAESSCA

Dscillationtype dansity metars —

iff Part 1: Labaratary instrumants

17120 Measurement of fluid ficw

17.420.01 Maasurament of fluid Aaw in genaral

A,
1woren soce-1any ATEE far e O30/ 50 8
Astassrrant of Ill‘n:ﬁf[.!ﬁ'l\l in caitiation and usa af fawe
MmeasureTant davices
Part 1: Linar ¢-1|nra||un relatianshps

17.120.10 Flow in closed condults

Gt Mp
et sl FFM flaw in dosed canduits — Cannactiang p'e-me slun
transmussinas baragan primary ard sacendary elamants

Part & Biawvaut pipertes LT 0 150 299511974 i a8 ]
156 10421838 By Tai reesrgcs AP Messuraman of water fiw i o o — T
Lattraiory glassamm — Onemark volbimetriz flasks Part 1: Geneeal
150 17881975 BT Fpial o4l &5 150 150 2975-2-1975 E41  9p @ b=
st hydramatars — Coaventlonal value for the ﬂ-ucn-nul cuble. " Zyg0r Moasuremant of watar faw in clased conis — Traar
ahlDeﬂmn IFar usa in the o mathons
B4 for liguids) Part 2: Constant rate injection method using non-adizactie

|E0 17681975 L R i

Lebesatory glasswane — Pinarm Colour cading Lrip 150 297531578 B A bk
150 31051954 = A¥A gansunrrin: of watar Flaw in clsed conduits —  Tracer
Glazg cagilary Ereratic vl!l.‘ﬁlr"!l&'! — Sﬂee-i-ea!ms aid

Part 3: Conutard rsls inection nesihod using adoactive tacers

" 180 35874870 G s W71 S02WsENIT fd dHp@  TCE
;i 3 s
kncmatars 7 530 Meauumntﬂt af watar flew in cleaed canduits acar
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Eg;‘n 6661998 B2 4p @ o8 Part 8 Trarsit frra mezhod using nan-mdoactive
Aot o SisT i B0 297571977 o7 ) K
lLao 3151085 41 204 TodBrEn? Aﬁ? k“:ﬂsulumon!a wweates flow in clotad condists — Tracer

Aoy glassware — Beaka's

hods
Part 7: Tranait time metbod using radosctive traces

J

/’ 1438-1:1880 1 27pN
45?‘,( flow measurement in open channels using weirs
v,..g.m flumas —

TCri3/scz

112

17.120.20

IS0 4374:1330 Ed.2 - 18p. st TC1I3/5C2
Liquid flow measurement in open d‘annels — "Round-nose
herizontal broad-crested weirs

/
in-plate weirs.
e W IS0 4375:1979 &1 8p0 TC113/5C5
Amandmant 1:1998 1o 1SO 1438-1:1880 Measurement of liquid flow in mnclmnd: -
o Ed1 4p 0@ TC113/5C2 system for stream gauging
i IS0 4377:1990 B 1RR w o 5 113752
flow maasurement in cpen channels, — weirs = ¢
b ktics and acoustic
150 6416:1992 p. (N “ret1asscn
fe30ssc 2 150 9368-1:1990 &1 pm 1 Miossuermant of iaud flow in cpon channels — Massuromant / HIfEMeNts
lines on the Mnsurnmenl of liquid flow in closed conduits by the —> ol discharge by, the ultrasonic hooust-:i ‘methad
frents thod — Procedures for checking installations — 5C5 <
Pm 1: Static waighing systems jnent SO 6419-1:1984 &1 18p 10 TC113/5C5 Ic measurements and nolse
o Hydrometiic Cata Lransmission Systems —. ent in'general
ISO/TR 9464:1998 d. T 74p w1 s Part 1: General
it Guidelnes for tha uss of IS0 5167-1:1961 scs :
IS0 6419-2:1992 Ed. 1., I4p. (G TC113/5CE = mw TC 43
| IS0 9951:1993 Ed 1 15p M) L Hydrometric telamatry systems. . ncy (Shndird musical pitch)
£ Musurmml of gas flow in lased conduits — Turbir 1 2: Spacification of systam requirements ;
feity area : SC5 E£2 ‘3p(® (o]
Technical Corrigendum 1:1994 10,150 9951:1983 1S0 6420:1384 BT 9p (B TC113/5C5 f 5 L
Fsa . EdT 1p T Liquid flow measurement in open channels, — | Position fixing
equipment for hydrometric boats ' TCa3ssce
s R TN Ea1 <106 Ll ¥ ment 6FE:aund l;:l;l'?liﬂﬂ ina rmd;‘erl!ion
Maasuremant of fluid flow in closed conduits — Coriok - ISO/TR 7178:1983. Ed 1., 270.0N; o TC113/SC 1 -
s Liquid flow measurement in opan channels — Velocity-area
20 i50 11ea1(isos M : P meinods— invesigation of tra e b7 (o0 IS0 354:1985
bis — Moasuremant of iid low = Mathods of seacifing . [5¢ 2 150 83331985 . i, 1690, TCI13/SCZ o esc
W'v'f“i"u Liquid flow measuremant in open channels by weirs and ' 2
flumes — V-shaped sted
30 ISO/TR 12764:1997 EdT . 18p.4) T uIeuGI: i M‘En mml i3y
Hs — Measurement of fluid flow in closed conduits — Flow- 52 1S0 8163:1986 Ed.l . B0 TC113/5C 1 o ting loudness
mmrmcar:;)’m:s ulvnrnd x shedding flowmeters i Liquid flow measurement in opan. channels — , General guidelines BT 2p )
A in circutar condi Vts running lu:! Pgular for the selection of mathods mlomme quantities for naouslnc Iave\s
hing ISO/TR 12765:1998 “Ed 1 43p.05 ISO/TR B363:1997 Ed1 7p(0 TC113/5C T
Measurement of i flow n ot condure — Mot psc 2 - Measurement of liquid fiow in open channels — General Jouce: ;,f‘ L e
onic fiowmeters lection of thod
i i for the use of Basic standards and for the
30 ISO/TR 12767:1998 Ed1  3ip T 1SO 8368:1985 ELt  5pi0 TC113/SC2 t codes
Measurement of fluid flow by means of nressura-m:l sc2 Liquid flow measurement in open channels — Guidelings for the
30/5C 2 s — Guidelines to the effect of departure from selecton of flow gauging structures. Ed 1 16p H) TC43/5C1
ntial specifications and operating conditions given in ISO 51¢ Jation of sound power levels of noise
8 1SO/TR 9123:1986 €1 10008 TC13/SC1 ethods for broad-band sources in
in circular 1S0 13359:1998 Ed 1 4p @ e fscz Liquid flow measurements in open channels — -
Measurement of conductive liquid flow in closed | Stage-fall-discharge relations
conduits — Flanged electromagnetic flowmeters — O Ed 1 TC43/5C1
length i IS0 9195:1932 Ed.1 9p.(8 i Jl‘c u:.;s: & ation nf‘saunu powelr levels of noise
Liquid flow maasurement in open channels — pling an ethads for discrete-frequency and
30/ 5¢ 2 ISO/TR 15377:1998 Ed1  21p or .,,,“,.,,s-, of gravetbed material reverberation 10oms
;J:"awnmnal i:ﬂl f!‘luad lrl'uw by Taons of pcassure-ame;‘
wes — Guide for the specification of nozzles and o- IS0 9196:1992 Ed1  9p(8 T3 Ed 1 10p. 1) TC43/8C 1
Passca beyond the scope of ISO 5167-1 5C6 Liquid flow measurement in open channels — Flow ation of sound power levels of noise
po/scs ial measurements under ica conditions methods for small, movable sources in
P ISO/TR sme»'l:!l‘u LEa Ea. 1 mu ll':l Dﬂ': ":af.sfn' thod for hard-walled test rooms
posscs 17 Measurement of liq: in open channels — Nt
120.20 Flow in open channels i of the wetling correction &1 20p M TC43/5C1
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Kontrole to¢nosti ve¢ tipov merilnikov pretoka

Buhler Montec 3010-1000 surveylogger Detec 3510
ISCO 4230 :

ISCO 4250

ISCO 2150

ISCO 2150

SIGMA 900 MAX Portable sampler *
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NasSe merilno mesto

* Okrogla PVC cev ®300mm
sallll_ i

* Dolocitev dejanskega Q — trikotni preliv,
* Dolocitev dejanske h — v mirni vodi, v toku; izmerimo z ostnim merilom

(vnesti izmerjeno viSino v program merilnika)
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Primer: Kontrola to¢nosti UZ merilnika pretoka ISCO 2150

e ISO/TS 15769:2000 Hidromertriéne dolocitve-tok tekoCin v odprtih kanalih in delno
polnjenih-Smernice pri merjenju pretoka na osnovi Dopplerjevega efekta (tehni¢no
navodilo)

e Ultrazvocna sonda (fiksirana na dno, gorvodno usmerjen UZ Zarek)
» Karakteristike instrumenta (obmocje meritev - h, v; UZ Zarek v obliki stozca)

» Lastnosti tekoCine (razporeditev hitrosti, delcev; usedline, alge; temperatura, slanost,
raztopljene kemikalije) in kanala (oblika, velikost, min dolZina)

e ZaUZ merilnike je 10% merilna negotovost sprejemljiva
e Na dolocenih merilnih mestih je mogoc¢e meriti samo z UZ merilniki

e UZ sonda (AV senzor - metoda povrSina-hitrost — pretok;
vnos trenutne visSine v programFlowlink)

— f
| Jror
‘ Il 3

Al = Sensor

= % ooy By Particles or

Velocity/Level Probe Air Bubbles

________

e

AR low
Circumferential
Distance
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Analiza izmerjenih viSin, hitrosti vodnega toka in izra¢unanih pretokov
z merilnikom ISCO 2150

2.0 1 - 1.0 1.2 4 12 40 - 10
| ]
1.5 * o8 10 10 30 ~ T8
106 08 8 t6
1.0 . ]
1 oa 0.6 6 2 La
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Prikaz odstopanja in merilne negotovosti pri izmerjenih viSinah, hitrostih
Ld Ld A4 Ld Ld Ld ®
vodnega toka in izracunanih pretokih z merilnikom ISCO 2150
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Pogoste napake na merilnih objektih v naravi:

napaka pri projektiranju geometrije in umestitve merilnega objekta,
napaka zaradi neustrezne nastavitve merilne opreme,

napaka neustrezne izvedbe merilnega mesta,

vpliv dolvodne zajezitve na merilno mesto,

vpliv neustreznih dotoCnih razmer (deroci tok, neenakomeren tok v profilu,
povratni tokovi),

prevelika nihanja pretokov za vzpostavljeno merilno mesto (izven merilnega
obmocja),

motnje zaradi spreminjajoce se vsebine odpadnih snovi v vodi (umazanija,
odlaganje, zamasitve),

agresivnost okolja (temperatura, kemizem),

motnje v merilnem profilu (vzoréevalniki, odvzemi,...).
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Zakljuéek

» Kvalitetno izvedene meritve pretoka

* Specifi¢na strokovna znanja

» Nacrtovanje merilnih objektov, ocena izvedenega stanja, izvajanje
meritev (standardi)

* Merilno mesto

* Metoda merjenja

e Merilna oprema

e Verifikacija merilnega mesta

» Merilna negotovost rezultata
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