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Sewer manhole PP bottom segment DN 1000 for
extension from typified concrete cylindrical units

with Parshall flume P1, P2, P3,
labelling MD-Q/y/p/o/k/na/kos
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Certification record for Parshall flume type TCM2195-2075 , issued by the Czech Metrology
Institute

Appendix No.1 2075/95/1 from January 2009 extendnegcertification for Parshall flumes P3
with connection to pipes DN 300

Parshall flume is supplied with the Initial calibom according Czech Metrology Law




Sewer manhole PP bottom segment DN 1000 with Blfslhme serves after completing of the
whole manhole for the flow measurements in fredaser conditions in the range from 0,3 to 35 I/s
depending on the type of applied flowmeter. PP dmtsegment with Parshall flume is designed as
permanent shuttering for consequent extension etsemits DN 1000. Moreover bed configuration can
be adjusted for the application of the automatiodar.

Water discharge is measured by the Parshall flwheh is built in the bottom segment and
smoothly connected into the inflow and outflow p{eansition pipe stretch is significantly prolaty
compared to the installations into the commonlydusencrete manholes). Size of the Parshall flurieeto
used is ruled by the range of discharges as follows

Parshall flume Flow (I/s) Type of water
Qmin Qmax
Parshall flume P1 0,26 6,2| Mechanically treated
Parshall flume P2 0,52 15,1 Raw sewage
Parshall flume P3 0,78 35 Raw sewage
For steepler slopes of sewers the shortened version of flume can be used - -
Montana

Water flowing into the flume is forced by contous channel narrowing over short distance formaing
bottleneck and by a subsequent increased slogeedidttom to pass from subcritical flow over aicailt
depth to supercritical flow. Thanks to this traiosi from one regime to another, water flow can b
measured from the water depth in certain distdnedere the neck. In the flume axis, levels of waie
measured usually by an ultrasonic sensor. Exaticaepositioning of the Parshal flume in the baito
segment and the the way of connection (slopes, gigmeters) of the manhole to the ingoing and
outgoing pipes should be settled by the hydrawicwation and the manhole documentation is patti®f
project of the sewer.

Water discharge is evaluated and archived eleciatini Electronic processor unit, which is not pait
the delivery, translates the water level dataowftlata and generates record of total flow volum the
cumulative value of time of operation. More expeasunits can provide electronic archiving of flow
values in time (flow hydrogram), and if needed asad the data in wireless manner to the inteerges
or directly to remote PC, mobile etc. The battefagsthe water level sensor should provide usubay,
DC and for processor unit, located separately €cd/R Some units can use the bareries with solaepa

The equipment described above meets metrologiaatlatds of EU. The Czech Certifications are
acknowledged in the countries which have a conwébt The Czech Metrological Institute. The equipin
was tested as a source of data for billing purpasegell as for water flow balancing.
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SEWEE MANHOLE BOTTOM SEGMENT DN1000—POLYPROPYLENE
WITH FLOWMETER - PARSHALL FLUME P2

SECTION A—A
I MANHOLE COVER
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HNOTE: PEECISE VERTICAL SETTING OF PARSHALL FLUME IN THE MANHOLE SHALL BE
DETERMINED BY HYDRAULIC CALCULATION BY FPARS agua s.T.0.
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2. Advantages

Presented sewer manhole bottom segmemhakes it possible in opposition to standard manhole
solutions:

» More efficient water surface stabilization a anshsemuently minimizing of the measurement
error of the whole system as a result from thegomgéd transition stretch from circular to
rectangle profile

» Significant simplification of design and constroctj and thus providing high precision and
stability of measurement as a result of prefakiooat

» Adjustability of the cross-section for the applioatof the automatic sampler and possibility of
strainer flushing

Parshal flume is hydraulic measurement device. Its broad apglicais mainly due to the following
features:

a) local losses are low (3-4 times lower compareth¢oneirs)

b) relatively not sensitive to the uneven flow velgdistribution across the flow profile

c) can be effectively used also when submerged bywztek

d) flow velocity is high enough to avoid sedimentation

e) non-diluted solids can easily pass through the éland do not influence the quality of

measurement
f) high range of measured discharge and precision
g) long life expectancy

3. Technical parameters

3.1. Manhole.

The sewer manhole bottom is made out of polypro@ydhe construction consists of the double casing,
which forms the cylindrical unit. The space betwd®ncasings is to be filled with concrete B 40 ¥fter
placing the manhole bottom on the concrete base.cdhcrete placing is to be arranged per partethé\s
first step the bottom part is filled up to the lewé the upper desk of Parshall flume. After thdattm
concrete gets stiff as the next step concreteaisepl between the casing by 20 cm layers up to @eamnl
bellow the upper edge. After the concrete stiffgrahleast on the 60 procent of the final stremigghspace
between the casing is filled up with concrete B4 to the very edge and into the liquid concréie t
typified cylindrical concrete segment DN 1000 isllarhis is the way, how both the watertight coriwec
and required static qualities of the manhole agchred. The manhole is finished from the typified
cylindrical concrete segments according to theireqents of the producer. Reinforcement is notuidet
in the standard version - is applied only in caseitbher deep manholes in water-logged sand camditor
mechanically highly stressed manhole locations.&img is realized in wheather temperaiG %o 26 C

Manhole bottom segments are produced as tailor-roadfe basis of specification of the designer. The
standard design version for P2 is shown in thedigabove. The main production parameters are shown
the following table and the labelling rules arda®ws:
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MD-Q/ y/p/o/k/na/strainer /

Parameter for the manhole labeling Options
y Type of Parshall flume ...P1...P2...P3
p Diameter and material of inlet e.g....DN 300 Bocker
0 Diameter and material of outlet e.g ...DN 400 PVC
k The vertical distance between IN and OUT pipes e.g ...50 mm /see Picturg/
na Distance between Parshall bottom and the inlet pgitom | e.g ...25 mm /see Picturg/
strainer | Chamber for inlet unit of sampler with strainer YES ... NO

3.2.Parshal flume

Standard consumption curves Q = f(h) are givethenfollowing table, for non-typical setting of the
sensor or dimensions of the flume we provide redaton of the curve. The final consumption cur¥e o
the Parshall flume is shown in the protocol “Oraicalibration of the Parshall flume” at the endué
leaflet.

Extended uncertainty of measurement

Parshall flume flowmeter was tested by the Czecktrddmy Institute and by decree No. 2075/95/1 frbm
june 1995 (validity periodically prolonged) obtaiheertification TCM 142/95-2075 with stated maximum
measurement erreil.5 % of the actual flow.

Implementation of the Parshall flume P3 into thenhtde DN1000 with connection to pipe DN 300 was
certified by the Czech Metrology Institute in BrimoJanuary 2009, with stated maximum measuremeutt er
+ 5 % of the actual flow.

Extended uncertainty of measurement of ParshaiidlP1, P2 and P3 in the manhole DN 1000 vary from
2% to 5 % ( depended on uncertainity of the thralgbarameter C of flow, of influence of pipe ceation

- uncertainity of depth was minimalized ). Firettended uncertainity on probability 95% of measent

(.. with real uncertainity of the head) dependhenquality of the head evaluation unit and solm

greater.

Notice: values of the extended uncertainty of the measurement are calculated for the deviations in the water
level measurement + 0,5% and include both the deviations of the parameters of the consumption
curve C and the deviation in dimension of thethroat of the flume
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PL | P2 | P3 5

Qmn || 026 | 052| 0,78 Legend
622 | 151 35 m...... weight of flume (kg)
Qmax : ’ hg/h... maximal ratioof backwater influence  (-)
a 0,0609| 0,120 | 0,178 h..... water depth measured at the distance B86im of the
neck (m)
b 1,552 1,553| 1,559 hy ......water depth behind the flume-measured fromehell
B | 30 | 34 | 39 of inflow (m)
W,B’,...V.....dimensions of flume (see Fig.) (cm)
m o 106 | 19.1 Q.......discharge (n/s)
W 2.54 5.08 7.62 Q - a*hb
B 300 | 340 | 390 Consumption curve :
C 9.29 | 13.49| 17.80 |
D 16.75| 21.35) 25.88 N ﬁ\ U trasoni c sensor
E |23 | 264 | 467 o a7
L 635 | 77.5 | 915 —— — — N
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> a | / o
I nfl ow 7@ 77777 =1 1
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Design of Parshall flume

There must be subcritical flow in the whole ranfdélows in the inflow (Froud number should be
less than 0,5) and simultaneously should not berdeavto extent leading to unappropriate sedimemtari
the channel (moderate extent of sedimentation gaglace within cca 10 m long stretch in front loé t
channel (flume) causes no operational problemssadonent are during increased inflow washed away on
regular basis). The flow regime must be calm, woaied wave free — the distribution of velocitiessioe
uniform. In the outflow the conditions should bepnnciple backwater free, so as the ratio of baatkew
influence is lower then 0,5 .
Description of the hydraulic calculation as wellths design of length of the obstacle free strefcpipe
(uniform profile and slope, no change in directasrflow) in front of the flume and the dimensioristioe
channel are described on our web pagesv.pars-aqua.cz.When needed we are prepared to send the
templates of projects of flumes (Autocad drawingpaper documentation) and make the check hydraulic
calculations, based on specific manhole locatida,dfiee of charge.
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6
4. Operational aspects of the use of the manhole withe Parshall flume

4.1. Parshall flume
Parshall flume is deigned for the flow measureseAlthough it is temperature-resistant, the water

in the flume is not allowed to freeze up. The maximwater temperature is 80 degrees Celsius. The
flumes resist anorganic salt and acid solutiorksgliale solutions without too strong oxidationojperties,
and a majority of organic solvents. As farlasaperational maintenance is concerned, the fheongires
regular removal of debris with bigger dimensiont ;i&xW, as the maximum size of debris, which &le a
to freely pass the flume, is cca 0,8 x W ( 80 %hef throttling), and once-a-year cleanups of thené
surface from a biological film. For greater quaesitof rough material the checking and cleaningishbe
carried out when required.

4.2. Manhole
Manhole, equipped with the Parshall flume, sereefldw measurements in sewers and channels vath fr
water surface in non freezing conditions. Beforerng the manhole, appropriate ventilation shdned
secured and the detection on dangerous gases $iwciduried out by specialized equipment.

5. Assembling of manhole

* Manhole is placed with using crane (short crandesakhould be avoided) on the concrete base
(declination from horizontal level at maximum 5 m®@@0mm, flatness at maximum 2 mm).
Foundation surface is on the level 20 cm bellowl#we! of inflow into the measurement manhole,
with the exception of the non-typical manhole camnsion.

* Inflow and outflow sockets are tightly fastenedtie sewer pipes. The arrangement of the connections
is ruled by the material of the pipes and is indiislly designed.

Concrete placing will be carried out as follows:

» The space around the Parshall flume and betweetagieg is filled up with concrete B40 V4
to the level of the upper desk of Parshall flume.
After the bottom concrete gets stiff as the ne&pstoncrete is placed between the casing by
20 cm layers up to cca 10 cm bellow the upper edgasing
After the concrete stiffening at least on the 66cpnt of the final strength the space between
the casing is filled up to the very edge and irite liquid concrete the typified cylindrical
concrete segment DN 1000 is laid
The manhole is finished from the typified cylindidicconcrete segments according to the
requirements of the producer.
The connection of the sleeves and pipes is fixded woncrete B40 V 4 in the 1 m length both
on the inflow and outflow sides

. After the concrete and ground placing the ultrassensor for water level measurements can
be installed (not part of delivery). Cable bushmgarried out by means of IP 66. In case sensor
is placed in the distance B" in front of throttlingck, the front baffle of the Parshall flume
should be cut out. The recommended location ofpileeessor unit is the distant dispatcher
room.

6. Evaluation of flow

The following types of equipment are usualled to convert water level data in the measemem
profile into the flow data:

a) mechanical device without a data recorder,

b) electronic device with the data recording
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Mechanical converter

Parshall flume can be equipped with brass rulgighvenables the direct reading of the

flow values. This equipment serves only for quinkl aimple checking of the function of the

electronic converter/processor.

Electronic converter/processor

The electronic converter is in principal a micassor-based evaluation unit. Som

7

types of equipment have evaluation unit integrated part of sensor and so the data can

read and checked directly in the manhole. Theasemish an ultrasonic transmitter/receiver

is

placed in the flume axis in the profile B" . Tdensor is positioned usually 20 cm above

=¥
]

maximum water level (in each case the producearimition about the work range of the

sensor should be taken into consideration) . Byspif the converter/processor shows f

values of the water level, actual flow, total flawlume and the cumulative value of time Q)[)

M

[

operation. More expensive units can provide eleatrarchiving of flow values in time (flow

hydrogram), and if needed also send the data tanteenet server or directly to remote PC or previd
statistical analysis, controlling of pumps, alarmigsing units, controlling of small treatment pkatc.
The electronic converter/processor is usually led¢ah the separated covered places (max distaooe fr
the sensor is ruled by the type of equipment -AggEendix) or is included in the sensor body. Somigsu
enable wireless transmission. The units need aggtconnection 220 V AC (20 VA), alternatively 10

40 V DC (20VA) or AC — depending on the produckthe unit.

The converter/processor is not part of the Prshene and has to be ordered separately.
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Calibration List for Parshalll flume
Parshall flume NoO. .........covvvviian..

according Czech Metrology Law No0.505/91 Sb.

Custumer :

Place of usage :

Measurement device : Parshall flume P......... [\ (o

Function and parameters :Parshall flume is measurement tool used for oetetion of water discharge
in free surface flow conditions, e.g. in the chdsyneartly filled pipes, creeks or other streardgater
coming into the flume is forced by special agement of changing cross- section and changes in
slope to pass over a critical depth during thesiteon from subcritical to supercritical flow rege.
Due to the transition from one regime to anotheajew discharge can be calculated from the
measured water depth before the neck. Water deptieasured in defined distance B in front of
the throttling. Flow discharge is calculated usihg exact mathematical formula Q = &°. The
calibration result is setting of 2 parametam=ndb.

Sort of measurement device working measurement device
Calibration method: comparison of geometrical parameters of the flwitle Certification TCM 142/95-
2075, approved by the Czech Metrology Institute

Used measuring devices and its calibrations :
"1 steel ruler, length 60 cm , readings 0,5 mmiaten 0,1 mm Tajima
Certification ListCMI ¢&. 6033-KL-D156-04 2013
1 ruler No.¢. 90124, length 60 cm , readings 0,1 mm, dewna@i®2 mm
Certification ListCMI Brno &. 6033-KL-D158-04 from 2013
Calibration Results :
Dimensions and other geometrical parameters nteetstandard given by Certification TCM 142/95-2075
approved by the Czech Metrology Institute
Evaluated throat width W = cm
Consumption curve :

Q= *h [ni/s, m],
h...... (m), depth measured at the distance  cm in front of the throttling
Q...... (m/s) discharge,
Extended uncertainity of measurement :
Extended uncertainty of measurement of ParshaiidlP1, P2 and P3 in the manhole DN 1000 vary from
2% to 5 % ( depended on uncertainity of the thralgbarameter C of flow, of influence of pipe ceation
- for uncertainity of head 0,5% minimalized).n&li extended uncertainity on probability 95% of
measurement (.. with real uncertainity of thad)elepend on the quality of the head evaluatiinamd so
can be greater.
Notice: values of the extended uncertainty of the measurement are calculated for the deviations in the water
level measurement 0,5% and include both the deviations of the parameters of the consumption curve
C and the deviation in dimension of the throat of the flume
. Calculations of deviations are made according B®aCSN ISO 3354(SN ISO 9826 &SN ISO 5168.

Calibration executed by: Ing. Jan VrSecky, Csc, tel. + 420 736 688 1
Pars aqua Ltd, Strojirenska 260, 15Pr2ha 5
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Date:
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CESKY METROLOGICKY INSTITUT
Okru%ni 31 638 00 Brno

ROZHODNUTIT
O SCHVALENI TYPU MERIDLA
8. 2075/95/1

Na #adost fy PARS-Ing. Jan VrEecky CSc., U Mrazovky,. Fraha 5,
lesky metrolegicky institut, podle zékona ¢ metrologii,
&, 505/1990 8n., B 6, 7

achvaluie

typ méf¥idla: prltokomsir ParschalGv Zlab,
vyrobce: PARS-Ing. Jan VrSecky CSc., Praha, CR,

jako pracovni mE¥idlo
ve smyslu odst.c) § 3 zékona o metrologii &. 505/1990 8b.,
pEti dodrZ2eni technickych Gdajl a podminek uvedenych v pfiloze
tohoto rozhodnuti.

M&¥idlu se pfid&luje U¥edni znadtka schvaleni typu
TCM 142/795 - 2075

OdGvodnéni :

Uvedend m&tidlo splfiuje metrologickéd poZadavky a potvrzuie
parametry =zafizeni udand v technicks - dsdacich podminkdéch,
éak bylo zji8téno odbornou techniesksu zkou¥kou, provedencu
pakym metrologickym institutem.

Pouteni o odvoléni:

Proti tomuto rozhodnuti 1ze podat u Ufadu pro tschnickou
normalizaci, metroclogii a stAtni zkuBebnictvi rozklad do 15
dnt ode dne jeho oznameni

P#iloha )

js nedilnou soutésti tohoto rozhodnuti. Obsahuje zakladni
technické Udaje =a metrologické parametry méfidla a m& celkem
4 gtrany protokelu a 2 technické p¥ilohy.

J;ﬂ RNDr. Pavel Kl e novaky
) Feditel &MT

Brno, 1. ervna 1995

PARS aqua s.r.0. Strojirenska 260 155 21 Praha 5te lfax 251615718



