
FLUENT 5.4

� � �
· � � 	 * · 
 � � **

Flow Analyses using FLUENT 5.4 Code for the Bi-directional Flow Tube

Kyoung-Ho Kang, Byung-Jo Yun and Won-Pil Baek

Key Words : Flow Analyses( 
 � � � ), Bi-directional Flow Tube( � � � 
 � � � )

Abstract

Flow analyses using FLUENT 5.4 code were performed to validate the application of the local bi-
directional flow tube in case of water and air flow. In this study, sensitivity studies have been performed to
optimize the design features of the bi-directional flow tube which can be applied for the various experimental
conditions. 2-dimensional axisymmetric steady state flow analyses have been performed. By calculating the
differential pressure at both the front and the rear hole of the flow tube, K values were evaluated. The K
values show good linearity regardless of the tube sizes and the Re numbers in both water and air flow. And
system pressure and water subcooling didn’t affect the K values. Under the elevated pressure of 80bar with
80K water subcooling, the K value indicates a similar trend with the case of 2bar with 80K water subcooling.

� � � �

K � �  ! " #
P $ & ' ( ) * , - . , / 0 � � 1 2

dP ) �
V ( 3 4 5

( 3 6 5

1. 7 8

9 : ; < = > ? @ A B C D E F G H I J K �
L M N $ & ' ( ) * , (Bi-directional Flow Tube)O P Q R S T U R P V X [1,2]. $ & ' ( ) *
, - Y Z [ \ ] * , (Pitot tube) ^ ) _ M ` ( 3
- a T b 2 50o c d e f 1 g 2 ( ) 4 5 hi j k # V P $ & ' ( ) - " i 2 O l m n

o p q P V X .
McCarrery [ $ & ' ( ) * , h r 4 - s t

( ) u v U M N w x v ( ) 4 5 h " i M y X
[1]. McCaffery - z { | } * , ~ � 12.7 �
25.4mm u � ~ � u � � M � ) _ m 4 5 � j
� � p � p # V � p � y X .

Liu [ McCaffery
O T U m * , - ~ � � X �� � t - $ & ' ( ) * , h � � M N s t (

) � � u � z { p # � M y X . Liu [ ~ � 4.7
� 8.8mm - ( ) * , h 2 U M y � � z { | }

w x v $ & ' ( ) * , - � j � � � * , ~
� u � � Re # u � � � p � y X . � � ` r 4
u � $ & ' ( ) * , u � � � R [ � � � M
� 2 McCaffery - � � | } - � � � M � � X
� � ` �   X .m w Y ¡ � � � x u � [ m w ¢ 1 £ ¤ Y .
(APR1400) - ¥ # � ¦ § p ¨ - , z { M t L m

¥ # � © ª z { n « ¬ ATLAS h � � M y X .
ATLAS z { n « - 1 1 " ­ ! � u � ( ® p
" i M t L M N w x v $ & ' ( ) * , (Local
Bi-directional Flow Tube) h � � M y X . ¯ � � u
� [ t ° $ & ' ( ) * , � � | } h ± ¬ M
P ² ³ � � m w x v $ & ' ( ) * , - v U

´ µ ¶ · ¸ º » ¼ ½ ¿ ¸ À Á º » Â
E-mail : khkang@kaeri.re.kr
TEL : (042)868-2665 FAX : (042)861-2574

* ´ µ ¶ · ¸ º » ¼ ½ ¿ ¸ À Á º » Â
** ´ µ ¶ · ¸ º » ¼ ½ ¿ ¸ À Á º » Â

대한기계학회 2003년도 추계학술대회 논문집

 934



� � � � � � 	 
 � � 
 � � � � � 	 � � 	
�

FLUENT 5.4 � � � � � � � � � � �  "	 # $ .

2. % ' ( ) * + , - . 0

1 2 � 3 4 5 � 6 7 8 � � � � 9 : ; < =
> ? 1 @ A $ . 6 7 8 � � � � 9 B � C D =
E F � � G � H 	 $ . � � � I = J K L M �
� � 
 N O = P Q � � 1 R M S T U O = V WX Y V W (total pressure) @ � H 	 $ . Z [ � �
\ R M S T U O = V W X � � 9 U V (static
pressure) ] $ $ 5 B $ . ^ _ S 6 7 8 � � � �
9 1 , \ R M S T U ` V W 9 a � = � � 9 �

V (dynamic pressure) ] $ c d e f O g � � V
W � J �  (amplification factor), K h i j 	 [k

1 @ A $ .

V
/P

P
P

K
d

��2
=

�
= ( 1 )

k
( 1 ) 9 V W � J �  , K

� l 2 � � � m [
C 	 = � � n o M S 6 7 8 � � � � 9 1 , \
R M S a V � T U q r h s � � 9 t < � � uv  I $ .

Fig. 1 Schematic diagram of local bi-directional flow
tube
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Fig. 2 Schematic diagram of flow path in the simulation
for the Liu’s experiment

Fig. 3 Mesh in the simulation for the Liu’s experiment
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Fig. 4 Velocity contour in the simulation for the Liu’s
experiment

Fig. 5 Evaluations of K value in the simulation for the
Liu’s experiment

Fig. 6 Dependencies of K value on the Re # in the
simulation for the Liu’s experiment
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Fig. 7 Evaluations of K value in the simulation for the
McCaffery’s experiment

Fig. 8 Dependencies of K value on the Re # in the
simulation for the McCaffery’s experiment
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Fig. 9 Pressure and velocity contours in case of water
flow
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Fig. 10 Evaluations of K value in the air and water flow

Fig. 11 Dependencies of K value on the Re # in the air
and water flow
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Fig. 12 Evaluations of K value according to the system
pressure
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