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Abstrac

This paper is studid the flow analysis of cardio
vascular assist device. The experimental study is
carried out to measure velocity profiles, Shear
stress distributions and Velocity Vector for the
flowrare of 4l/min, the frequency of 05Hz, the
stroke volume of 60m), the inlet and outlet
pressure of 100mmbg by the LDV and PLV
system These results are agreed with the
numerical simulations.
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Fig. 3. The pumping chamber used in the experimental apparastas.
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Table 1. Experimental Conditions

Flow rate 4 Y/min
Frequency 0.5Hz
Systolic Phase ratio | 50%
Stroke Volume 60 - 70ml
Inlet Pressure 100mmHg
Outlet Pressure 100mmHg

RZFVANY FEEHS FH7] st Auie]
A x,y)NA 227}1«1 ABE AR} of AAFA
248k ol «lﬂ(z)«l W3k 02, 04,06, 08 F 10
C)l weh $EFEE AT

3. 43 4 nF

upgh olghe] E7loA o] %o
17 & AN FFe Lri7tAY WEstE
BAgelr Zt XA EE=EXE sty s
o LDVel 93ld &AHd &£EEXE Figh Figs,
Fig7, Fig8% Figdel =EAlgttt. ol 4¥EIR}E
nEst By olgho] AFAIE=AH(t=0sec)dl X E =
Z4Ui9 $1x 199 vst FEH AU I
o 93le wBEAU 9A171844 RTIIA {F
of A% oA T+EHY AT A A
A ofF FYHE A%y FEFREl oo
A28E0E AN FAEEY dHFIIe Hfde]
H7\ e gt} ol $he] “‘7I(t Isec)®] RzAWe 93
21,20198 A¥9RY &0 AAsL v 22HY
o $1A 17,184 Hlste] Yooz & {FE& <
g gt} ol A2 oA FHE FAFHAI HYF
“MQH 4LEE m2t 2o ojge] Uyl YdFR
AHFsn TS BASEY. F£HF9 27| (t=1
15<ec) REAUY 9% 20218 AHrd 4%
29 BFo] A7 A EittF o2 9 ’—‘H’:U
ol st YARA(v=0/CE¥S HAJ T A

5‘:_-1' _‘}’_-;JL—/‘E]LHQ] ‘?’15(]17,180“}‘-]1_ Tum-’] Z}—g—
o8ty A FTFO] EFFo| old ¥Eo F
de & ded o I A8Eole Yol
gEth $5o] Ao EFEH(HA19)Y HuE
= t=15sec Y v=60Cm/sec®]d& el dEY
ATt BxAgr|dve] £E8IXE NN Y
Y A3k '

@
ol 2220

|
=

m_-?:SL

o4y g o



LDV.AZ) ol 224718 $5#4

aqs LAl ] Mg

z
T 5
7=
2z
= E’.
3§
3 %z
i 3
2
E
3
. : .
Fig -
# I
H
=
H -
] &
- -~ /E—”‘. -
s/ - vz
= e, - =V, z
. - =
vl 70 %z
‘ . 2z
‘ A
A A AN E .
\ s, 4=
o o 3
-

Fig 6 Mum-deptn Vekcry for one pencd of 2.10 saconds, 40.20.2

POV IR UV LT SYIPT YETY T
<

Ty

PETEIRLA

&
z
3 = T~
e : - RS
[ e E’ S - T Xr >
o H / a
o ey = ..’ ,:. // .
O ———— e i s 75
<1 ——— 2 b
¢ T3 ” ) B i E] ’ z 7
] e . sz
Flg 8 Multi-depth Velocity for 00e penod of 2.10 seconds, 20.40.2 4a
]
Y3

i
3

HAN AL ] B ey

2 Tz

H 45

F\g 9 Mulb-septh Velocity fof one penod of 2 10 seconds, 0,40 Z ‘f, :
s o

: i =

"3

URIPAR T TYE W

-197—




199649 = A<y 3
32 %
Aaol olgtm 5ol WYPHE F 0, 05 1.0,
15, 20secel #Fete Sxwlee AFgAnE

Figl0, Figll, Figl2, Figl39} Figld.el Jehhiio,

Tig 10 ©l 9)4 271{t=0sec) 2 A BRZ4U9 93X
1804 22 f-Fo] AHFTE B 04%1:} Figl2dl M &
sido EFrii=ilseci2AY PR AH7 AFHEC

FES AAY 5
(t=2.0sec) A FFo]

ok I‘1g14°1]f\1‘“ F59] @]
g Hdoy wre AFE

FEol EATE n2EF Utk 29 AH & "‘
FRAC BEAg 3 ol2Aste wAstE v, &

5ol 3 FFY UFHE Qo2 AS ATFYHo

[)

10.

=y A18’8 A1z  96/5

REFERENCES

. Baldwin JT, Tarbell JM, Deutsch S, Geselowitz DB. Rosen-
berg G. Hot-film wall shear probe measurements inside a
ventricular assist device. J Biomech Eng 1988:110:326-33.

. Baldwin JT, Deutsch S, Geselowitz DB. Tarbell JM. Esti-
mation of Reynolds stresses within the Penn State left ven-
tricular assist device. Trans ASAIO 1990:36:274-78..

. Leverett LB, Hellums JD, Alfrey CP, Lynch EC. Red blood
ccll damage by shear stress. J Biophysics 1972;12:257-73.

. Blackshear PS. Dorman FD. Steinbach JH. Some mechani-
cal effects that influence hemolysis. ASAIO Trans 1965:9:
112-17.

. Dinnar U. Curd:o\a\(ular fluid dvnamics. Boca Raton, FL:
CRC Press. Inc., 1981.

. DeVries WC. The permanent artificial heart: four case re-

ports. JAMA 1988;259:849--59.

. Rosenberg G. Phillips WM, Landis DL.. Pierce WS. Design

and evaluation of the Pennsylvania State University mock
circulatory system. ASA/O J 1981:4:41-9.

. Newman EV, Merrel M, Genecin A, Monge C. Milnor WR.

McKeever WP. The dye dilution method for describing the
central circulation: an analysis of factors shaping the time-
concentration curves. Circulation 1951:4:735-46.

. Ehlers KC, Mylrea KC. Waterson CK. Calkins JM. Cardiac

output measurements: a review of current techniques and
research. Anal Biomed Eng 1986:14:219-39.

Baldwin JT, Tarbell JM. Deutsch S, Geselowitz DB. Mean
flow velocity patterns within a ventricular assist device.
Trans ASAIO 1989:35:429-33.

33dded ¥
FA Aol o Ao} dPATANA LolA MG
4 —EE% 1g15°ﬂ HetWAt. ol dig n#
st Bl HAdgYe] EXE Fo| F2Xo vlstd
H &3t A ’E}E}Vﬁﬁi Ageds BAEd 2 4
ol AAE portXF7F A-2(D=19.1mm)Z ol oiA
o AGgYL FAHNY Axrt vxdA vdebds
g4 ok B & Ao gdtds gez HAYS
E3lo] HAddAelrt
025 7
1
0.20 +
58 1 ———Wide
%: 015 — — — Medium
%g oo, Vv Narrow
§ 3 o5 | k,,f';.\ = Experiment results
0.000‘00 , ojoo 20.'00 3o.loo 40.00 50.00

wall Shear Stress (dynes/cm2)

iy 1 Shear stress distribution.

4. BE

FA/E0] ol FoiAE portt @AY BEFIA
nel $554e AdAez nAALAE FA

Y 2 FEo AP BREAWE port YTFH/ET
2E3 RzERvle A9 HAET FIREA

g 2 28507t REAY 5] FE UFH
Qo] By HRRIYAE ST

—198—



