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Êt
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 d
Þc
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hÊ

t p
h¶
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ë
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rÖ
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Êy
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Êt
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 d

Þc
h 

m
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g 
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æi
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¸i
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FF
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¸c
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Õt
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kh

¸c
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c 
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m
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•
N

Õu
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ng
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Êy
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Êu
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iÖ
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 ti

m
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−í

c 
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N
T
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•
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ù
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t¸
c 

gi
÷a
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tiÒ
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Ëu

 q
u¶

hu
yÕ

t ®
én

g 
qu

an
 

tr
än

g 
(c

ho
 d

ï
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Æc
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¸n
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 c
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h
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h

Êp
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Êp

•
T

ro
ng

 Ð
p 

tim
, q

u¶
tim

 b
Þ c

hÌ
n 

Ðp
 tr

on
g 

m
ét

 tó
i 

cø
ng

 n
ªn

 k
Ýc

h 
th
−í

c 
c¸

c 
bu

ån
g 

tim
 tr

ë
nª

n 
kh

«n
g 

liª
n 

kÕ
t ®
−î

c 
ví

i n
ha

u 
vµ

nh
¹y

 c
¶m

 c
ao

 
ví

i ®
én

g 
t¸

c 
hÝ

t v
µo

 v
µ

th
ë

ra
.

•
H

Ýt 
vµ

o 
lµ

m
 t¨

ng
 d

ßn
g 

m
¸u

 tr
ë

vÒ
 th

Êt
 p

h¶
i 

nh
−n

g 
cò

ng
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h«
ng

 ®
æ

®Ç
y 

ho
µn

 to
µn

 ®
−î

c 
th

Êt
 

ph
¶i

 v
µ

lµ
m

 c
ho

 th
Êt

 p
h¶

i p
h¶

i g
i·

n 
th

ªm
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a.
•

V
×t

hÓ
tÝc

h 
M

N
T

 c
è

®Þ
nh

 n
ªn

 k
hi

 th
Êt

 p
h¶

i g
i·

n 
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×
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Êt
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¸i
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–
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 v
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m
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hi

Õn
 ¸

p 
lù

c 
tr

on
g 

bu
ån

g 
tim

 p
h¶
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ôt

 x
uè

ng
 th

Êp
 h

¬n
 ¸

p 
lù

c 
tr
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g 
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oa

ng
 m

µn
g 

tim
.

–
T

hÓ
tÝc

h 
c¸

c 
bu

ån
g 

tim
 p

h¶
i s

Ï
nh

á
l¹

i v
µ

nh
−

vË
y 

th
Ó

tÝc
h 

th
Êt

 tr
¸i
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µ

dù
tr

÷
m

¸u
 th

Êt
 tr

¸i
 l¹

i 
cã
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¬
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i ®

Ó
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ë
vÒ
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¹n

g 
th

¸i
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–
S

ù
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 ®

æi
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−í
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¸i
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hi
Òu
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ha
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¶i
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 t
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. H

×n
h 

¶n
h 

liª
n 

tô
c 

tr
ªn

 s
iª

u 
©m

 m
ét

 c
hi

Òu
 v

íi
 c

hï
m

 ti
a 

si
ªu

 ©
m

 ®
i t

õ 
th

Êt
 tr

¸i
 (

LV
) 

lª
n 

®é
ng

 m
¹c

h 
ch

ñ
(A

o)
 c

ña
 

m
ét

 b
Ön

h 
nh

©n
 T

D
M

N
T

 l−
în

g 
dÞ

ch
 n

hi
Òu

 (
E

E
F

) 
g©

y 
Ðp

 ti
m

. T
hÊ

t p
h¶

i (
R

V
) 

kÝ
ch

 th
−í

c 
nh

á
tr

ªn
 m

Æt
 c

¾t
 tr

ôc
 n

g¾
n,

 
bu

ån
g 

th
Êt

 p
h¶

i c
hØ

gi
·n

 n
hÑ

kh
i h

Ýt 
vµ

o 
gi

óp
 n

h×
n 

th
Êy

 r
â 

®−
ên

g 
ra

 th
Êt

 p
h¶

i (
R

V
O

R
) 

h¬
n.

 T
hÊ

t t
r¸

i (
LV

) 
nh

á
l¹

i k
hi

 h
Ýt 

vµ
o 

do
 v

¸c
h 

liª
n 

th
Êt

 (
IV

S
) 

ch
uy

Ón
 d

Þc
h 

vÒ
 p

hÝ
a 

sa
u 

(m
òi

 tª
n 

®e
n)

, ®
ån

g 
th

êi
 v

an
 h

ai
 l¸

gi
¶m

 b
iª

n 
®é

di
 ®

én
g 

do
 th

Ó
tÝc

h 
nh

Üt
r¸

i v
µ

th
Ó

tÝc
h 

m
¸u

 q
ua

 v
an

 h
ai

 l¸
gi

¶m
 (

m
òi

 tª
n 

®á
).

 S
au

 p
hÉ

u 
th

uË
t b

ãc
 t¸

ch
 m

µn
g 

ng
oµ

i t
im

 (
h×

nh
 B

),
 k

h«
ng

 c
ßn

 
kh

o¶
ng

 tr
èn

g 
si

ªu
 ©

m
 (

E
F

F
),

 th
Êt

 p
h¶

i k
h«

ng
 b

Þ Ð
p 

vµ
th

Ó
tÝc

h 
th

Êt
 tr

¸i
 v

µ
th

Êt
 p

h¶
i k

h«
ng

 th
ay

 ®
æi

 th
eo

 h
«

hÊ
p.

 C
hï

m
 

tia
 s

iª
u 

©m
 ®

i ®
én

g 
m

¹c
h 

ch
ñ

®Õ
n 

bu
ån

g 
th

Êt
 tr

¸i
. I

N
: h

Ýt 
vµ

o,
 C

W
: t

hµ
nh

 n
gù

c,
 A

R
V

W
: t

hµ
nh

 tr
−í

c 
th

Êt
 p

h¶
i, 

P
LV

W
: 

th
µn

h 
sa

u 
th

Êt
 tr

¸i
, L

A
: n

hÜ
tr

¸i
.
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ÜÜ p
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¶¶
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Þ Ð
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x

i b
Þ Ð

p 
x ÑÑ

p p 
tr

on
g 

th
êi

 k
tr

on
g 

th
êi

 k
úú

tt ©©
m

 tr
m

 tr
−¬−¬

ngng

•
V

µo
 th

êi
 ®

iÓ
m

 th
Ó

tÝc
h 

th
Êt

 tr
¸i

 ®
−î

c 
ph

ôc
 h

åi
 k

hi
 

th
ë

ra
, t

hµ
nh

 tù
do

 c
ña

 th
Êt

 p
h¶

i h
oÆ

c 
nh

Üp
h¶

i b
Þ 

Ðp
 x

Ñp
 l¹

i h
oÆ

c 
lâ

m
 v

µo
 k

hi
 t©

m
 tr
−¬

ng
.

•
N

gu
yª

n 
nh

©n
 c

ña
 h

iÖ
n 

t−
în

g 
nµ

y 
lµ

do
 th

µn
h 

tim
 

bª
n 

ph
¶i

 m
án

g,
 d

Ô 
bÞ

 Ð
p 

xÑ
p 

kh
i ¸

p 
lù

c 
tr

on
g 

kh
oa

ng
 m

µn
g 

ng
oµ

i t
im

 t¨
ng
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•

D
Êu

 h
iÖ

u 
xÑ

p 
nh

Üp
h¶

i n
h¹

y 
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n 
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on
g 
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Èn
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Ðp
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m

 n
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Ðm
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Æc
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iÖ
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h¬
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dÊ
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Öu
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Ñp
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Êt
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 t
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•
M

ét
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îp
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 n
h−

ng
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u¸
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Ò 
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Ó
tÝc
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y 
t¨

ng
 ¸

p 
lù

c 
th

Êt
 p

h¶
i h

oÆ
c 

th
µn

h 
th

Êt
 p

h¶
i d

µy
 



TS
. T

TS
. T

ạạ
MM
ạạ n

h 
C
ư

nh
 C
ư
ờờ

ng
 

ng
 

ht
tp

://
w

w
w

.c
ar

di
on

et
.v

n
ht

tp
://

w
w

w
.c

ar
di

on
et

.v
n

S
i

S
i ªª

u
 

u
 ©©

m
 D

o
p

p
le

r
m

 D
o

p
p

le
r

•
D
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 lµ
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ng
 p

h¸
p 
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óp

 n
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n 
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râ
 h

¬n
 

nh
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g 
rè

i l
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n 
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yÕ
t ®
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g 
Ðp

 ti
m

•
T

hÓ
tÝc

h 
tè

ng
 m

¸u
 th

Êt
 p

h¶
i v

µ
th

Êt
 tr

¸i
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ã 
sù

th
ay
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æi
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¶o

 n
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îc
 v

µ
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¸
m

øc
 tr

on
g 

ch
u 

kú
h«

hÊ
p.

•
B

×n
h 

th
−ê

ng
 m

øc
 th

ay
 ®

æi
 n

µy
 k

h«
ng

 q
u¸

10
%

 
nh
−n

g 
cã

 th
Ó
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ªn

 3
0%

 k
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 Ð
p 

tim
. 

•
K

hi
 h

Ýt 
vµ

o 
vË

n 
tè

c 
dß

ng
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h¶
y 

qu
a 

va
n 

ha
i l

¸
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¶m
, t

hê
i g
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n 

gi
·n

 ®
ån

g 
th

Ó
tÝc

h 
kÐ

o 
dµ

i v
µ
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i 

th
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 th

×b
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n 
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i n
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D
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Ðp
 ti

m
 d
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T

D
M

N
T

. H
×n

h 
A

 lµ
ph

æ
D

op
pl

er
 c

ña
 d

ßn
g 

ch
¶y

 q
ua

 ®
−ê

ng
 

ra
 th

Êt
 tr

¸i
. M

òi
 tª

n 
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o 
th

Êy
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Ën
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c 
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i ®
a 

cñ
a 

dß
ng

 c
h¶

y 
qu

a 
®−

ên
g 

ra
 th

Êt
 tr

¸i
 t−

¬n
g 

øn
g 

ví
i m

çi
 n

h¸
t b

ãp
 c
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 ti

m
 b

Þ t
ha

y 
®è

i t
rª

n 
25

%
 d
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h«

hÊ
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 H
×n

h 
B

 lµ
ph

æ
D

op
pl

er
 c

ña
 d

ßn
g 

ch
¶y

 q
ua

 v
an

 h
ai

 l¸
. M

òi
 tª

n 
lí

n 
ch

Øs
ãn

g 
E

 v
µ

m
òi

 tª
n 

nh
á

ch
Øs

ãn
g 

A
. B

iª
n 

®é
sã

ng
 E

 v
µ

A
 

th
ay

 ®
æi

, l
óc

 E
>A

, l
óc

 A
>E

 tõ
ng

 c
Æp

 g
iè

ng
 n

ha
u.

 T
ha

y 
®æ

i n
µy

 d
o 

h«
hÊ

p 
g©

y 
ra

 v
µ

h×
nh

 ¶
nh

 
gi

èn
g 

nh
−

d¹
ng

 r
èi

 lo
¹n

 c
hø

c 
n¨

ng
 t©

m
 tr
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ng
 k

iÓ
u 

rè
i l

o¹
n 

®é
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·n
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uå
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 th
Êt
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¸i

 (
d¹

ng
 

E
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 <
1)
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M
Æt
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¾t

 d
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m
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ë
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−ê
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×n
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−ê

ng
 tË

p 
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un
g 
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¸t

 tÜ
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¹c

h 
ch

ñ
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IV
C

).
 

H
×n

h 
bª

n 
tr

¸i
: t

r−
íc

 k
hi

 h
Ýt 

vµ
o,

 ®
−ê

ng
 k

Ýn
h 

tÜn
h 

m
¹c

h 
ch

ñ
d−

íi
 (

m
òi

 tª
n)

 d
−í
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20

 m
m

. H
×n
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bª
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ph

¶i
: t
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ng

 k
hi

 h
Ýt 

vµ
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−ê

ng
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Ýn
h 

tÜn
h 

m
¹c

h 
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ñ
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íi
 

gi
¶m
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 5
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×n
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−ê
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. L

 =
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