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A study on the characterization method of PEL's velocity in the closed flow cell based on

electrical impedance parameters
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Abstract: Objective To characterize the velocity of pulse flowing liquid (PFL) with electrical impedance parameters of PFL flowing
in the closed flow cell (CFC). Methods The waveforms of the FPL's electrical impedance moduli in a CFC were measured by a
sophisticated impedance analyzer at five levels of infusion rate. The obtained electrical impedance waveforms were subjected to
spectrum analysis, and the dominant frequency of the spectrum of each electrical impedance waveforms was calculated. The
difference of each dominant frequency was analyzed corresponding to the five flow rates. The correlation between the PFL's velocity
and its corresponding dominant frequency in spectrum of the electrical impedance waveforms was determined by the correlation
analysis and curve estimation. Results Both the visual determination and the statistical analysis indicated that the dominant
frequency of the PFL in the spectrum of electrical impedance waveforms increases with the increase of its flow velocity (P<0.05).
The velocity of the PFL was correlated well with the dominant frequency in spectrums of the electrical impedance waveforms
(=0.99, P<0.05). The two were in a binomial relationship: y=-0.001 2x*+0.176 9x-0.134, R>=0.999 8. Conclusion The velocity
of PFL through the CFC could be characterized by the electrical impedance parameter of the PFL.
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Fig.1 Structure of transfusion plate for the transfusion device

K L YR Y A B B TR R AR, L)
4R IT T, WA T 2 B A B, 1 5 B B ] R
RS IAT , I P R L C FEL AT R0 £ X 52 B 1 Y 2 4
I Luser 1% #2722 8] (193 S8, 5 AT 1 b i 38 114
RBUN V5 MR LS R A RS I fE B R,

Fpa i 2 4TI, g B BRG], SR A ARBUR VL
I 285 P AL 0 i Sl O AR v+, LB TR A
A BN G AR IS A BTN V5, I 2% i 3h
b SR IR BN V VL, VKT VL 080 1 i sh T
(V,-V) M\ Luser HEE AR HE Y, 5 P S it sl 9 4
USAL N V-V, RO B YUR A28 AL A
PLEF IR B AL, uya) i 4 37T, H & 2R o) i G ], %%
P AL 8l 1t O 3l W A R BRI S B V +V,, 2 B IR
W P S b R S AR AR R V + VT S A R Y
AR S BN AT R BE TR AR A . 71 SR A AL IR 1Y
RSB e S R b B 24 A B 8 VAR U 3
M I R A — R AR A Jk i SR, B e A 0 R
g A D S0 VAR U B DN e e A T
Ho i, [ 4 P AL S0 it O 3 v A R LT AR AR B
AR A AL B g o T2 B0 0 T AT O 3l 1 A BE L R
TSN A I A AR, P oA N A i % A 3 50 it
{14 Jok I SR ) R BELTLAE A Z (o), BTG S 00037 s
A o P T Sk b 3 3 R FL L 14 D PR
LU E 2 B o

R

A 1 8

L i et

= Z(1)

i

B2 R EORRNRA ETN & R E
Fig.2 Schematic diagram of impedance measurement of PFL through the CFC
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Fig.3 Rapid infusion circuit
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Fig.4 The PFL’s impedance data collected by using

an impedance analyzer
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Fig.5 The electrical impedance waveform of the PFL at 0.2 L/h
within 60 s
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Fig.6 The electrical impedance waveforms of the PFL at the other four flow rates within 10 s
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Tab.1 The dominant frequencies in spectrums of the electrical

impedance waveforms of PFL at different velocities

/L bt K/ Hz THbR 2 Hz
0.2 2.012 0.704
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Fig.7 The fitting curve of flow rates of PFL and the
corresponding dominant frequencies in spectrums of the

electrical impedance waveforms
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