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Background

Determine the fluid
flow by measures the
differential pressure
with the velocity in the
oncoming flow and
back flow of the sensor
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Water film for mation mechanism(1)

AP = { 201/ R -1/ R,) horizontal installation
201U/ R -1/R,)+pgh vertical installation
lPO
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Water film formation mechanism(2)

= For example, operating temperature at 45°C, pressure is 0.3Mpa, and

@ velocity is 5.34m/s in the pipeline. 10mm thick water film produced in the
total pressure capillary and the radius of curvature of the two side of water
filmis 3mm and 5mm.

PO

—_
]

%
25
“i
= fx‘tx‘;‘;&\kw&%\.\&\k‘x‘ﬁﬁﬁkﬂ
1

A AR A A ]

\\

.

<!

ot
S —_—
e Mt
> Cad

P = PO- P2=150Pa P = P0O- P2=30Pa




V7 smart sensor \ GOIVIATE

Water film formation mechanism(3)
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Water film eigenvalue extraction and recognition

Fliter

<y0yr1| five-spot \XOXn)

triple smoothing

Trigger clear water
film operation

S1 : Thedp sequence (y1, y2

sequence (X1, X2.....xn);

moving average
method

Batidutanile

Calculated
eigenvalue

yn) acquired every second isfiltered to obtain a

S2:calculating the eigenvalues of the sequence of (x1, X2, ... xn) according to the mean

square error formula;

S3:Judging the feature value t and the feature threshold TO for water film recognition.
A : Trigger clear water film operation
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Water film elgenvalue extraction and recognition -
Signal filtering(1)

1) five-spot triple smoothing

Xy =1/ 70(69y, +4y, —6Yy, +4y;—V,) @
X =1/392y, +27y, +12y, -8y, +2y,) 2
X, =1/ 333y, +12y, +17y, +12y5;—3y,) 3
X3 =1/392y, -8y, +12y, +27y; +2y,) (4)

Xy =1/ 7Q(-y, +4y, —6Y, +4y; +69y,) ©
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Water film eigenvalue extraction and recognition
—-Signal filtering(2)

2) moving average method

Xo = (X, + X +...+X ,)/m . \ )
X =(X +X +..+x )/m

X, = (X, + X, +...+ X ..)/m

X =(X,+ X, +t..tX, )/ m
Inthis :

m: moving average number of ,U
sequences

%,. filter value of moving
average of the point n

current sum
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Water film eigenvalue extraction and
recognition-filtering effect
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Water film eigenvalue extraction and recognition
Formulafor eigeﬂval Ues :

1 5
X = — X X . (1)
N1 !
1 N _°
t = — ¥ (X. - Xx) (2)
N oy =1 !
: _ N t < TO
m0|st—{Y C s T o (3)

In the form ula:

t:eigenvalue

Xx:D P sequence average
N :N umber of dp sequences

X :pointi data

I U :elgenvalue threshold



V7 smart sensor \ GOIVIATE

Water film remove
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Experimental result

Under water influence other type pitot tube flowmeter flow measuring curve :
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Under water influence Comate pitot tube flowmeter flow measuring curve :
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Product

Excellent in:
€ 2.0%RD high accuracy

@ Capable of working where thereis
vibration

@ Supports online pressure
installation

@ High sensitivity

@ Measure range:1~30m/s  (volume) 5




Thank You for your attention!
Any guestion?

Email: guyu@comatemeter.com
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