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Experimental Study on the Pitot Tube Pitch Angle Effect on the
Measurement of Velocity
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ABSTRACT

In this study, we evaluated the correlation between the performance of the Pitot tube used to measure the velocity of the

fluid in the nuclear reactor Hot Leg and the angle of the incoming fluid. the main variables were the pitch angle between the

pitot-tube and the streamline, the Reynolds number. The experiment was conducted by adjusting these variables, the

experimental results confirmed that the standard deviation percentage was evaluated to be within 2% under most conditions,

meeting the range to simulate the conditions of APR1000.
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Fig. 2 Test Loop
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Fig. 3 Pitot tube installed in the flange duct
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Table 1 Test condition (Fully developed region)

Bl %
AN
A T (Demine‘ril_i’;z Water)
A 2% 60T
Blg= latm
2.0 % 10°
4.0 X 10°
Re 4= 6.0 < 10°
8.0 X 10°
1.0 x 10°
5T 94 0.119D(9.81mm)
0.881D(72.59mm)
7 &3} Pitch 2% 0°
tlolg =3 Azt 120 sec
A%7] 9 DAS 97 =4 60 sec
AJZk
DAS MEZd &£, 1,000Hz

Table 2 Test result (Fully developed region)

Re o119 G081 M
o119
2.0 < 10° 1.0560 1.0297 0.9751
4.0 X 10° 1.0348 1.0159 0.9816
6.0 < 10° 0.9947 1.0197 1.0251
8.0 % 10° 0.9877 1.0118 1.0244
1.0 < 10° 0.9877 1.0065 1.0190

50

A - M2 - ZleiY
CU,U.SBT/CU,U.HQ
1,03+
B g
h —
1,024 / ~,
2 1011 /
o /
S /
% 1.00 - /
o]
K /
o 4
& 090 /
_/
0.9
l//
097 . . : . :
2.0x10° 4.0x10° 6.0x10° 8.0x10° 1.0x10°
Re
Fig. 4 Test result (Fully developed region)
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Fig. 5 P&ID of Test Loop

Fig. 6 Vetical multistage pump(Left),

Coriolis mass flowmeter(Right)
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Table 3 Specs of pump

b
]

Ha =% Vertical Multistage Pump z4 Zr
AR WILO o zz STE
T ST . .
aer 162m° /h (Demineralized Water)
%4 100m A 2= 60°C
= s 2 49 latm
5
g £ # 2010
4.0 X 10°
< 5
Table 4 Specs of coriolis mass flowmeter Re 6.0 X10
8.0 < 10°
oA = Coriolis Mass Flowmeter L0 % 10°
A ZFAE Micro Motion Elite i
_ 2mm
Ag 9 4.4kg/h ~ 272,000kg/h = $14 (0.5D, D=82.4mm)
AapA A ok Fue 0.10% -10°
-6°
. 4°
7. _20
u &3 Pitch ZHe 0°
—] — 20
\25 RADIUS REINFORCEMENT OD = 1/4 °
175 250 SWAGED TD .188 4
L | T mames L A 6
‘ INNER TUBE OD = .065 o)
10
!‘ 193 REF. 250
T AXTHUM TEVPERATURE. 1500°F N glolg =3 Azt 120 sec
———3.0 ReF, ) 7—'“—2—7] ‘;Ll DAS °§7§ .JZ_;S 60 sec
= P [United Sensor Corp }\]ZJ_—
e DAS 41Z% 4% 1,000Hz

=

Fig. 7 Details of pitot tube
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Table 6 Test result(v,

, 772: average for 120sec, s: std of vj)

— s 5 @
Re 0 v, TX 100(%) G h= Uoﬂ
-10° | 11851 | 1.0486 | 1.0599 | 0.9892
6° | 12252 | 0.8484 | 1.0697 | 0.9983
40| 12224 | 1.0623 | 1.0681 | 0.9968
) 20 | 12212 | 09952 | 1.0660 | 0.9949
2010 0° 12268 | 09354 | 1.0715 | 1.0000
(v,=1.145m/s) - : : :
20 12209 | 09650 | 1.0651 | 0.9940
40 12213 | 0.8694 | 1.0666 | 0.9954
6° 12213 | 0.8872 | 1.0666 | 0.9955
10° | 12044 | 08231 | 1.0514 | 09812
-10° | 23262 | 06318 | 1.0161 | 0.9520
6° | 24299 | 04830 | 1.0611 | 0.9942
4° | 24254 | 06031 | 1.0589 | 0.9921
20 X 10° 2 24147 | 05995 | 1.0546 | 0.9881
— 0° 24429 | 05726 | 1.0673 | 1.0000
(V9 =2.290m/s)
20 24135 | 0.6090 | 1.0537 | 0.9873
40 24214 | 05732 | 1.0582 | 0.9915
6° 24286 | 05116 | 1.0602 | 0.9934
10° | 23631 | 05318 | 1.0322 | 0.9671
J10° | 34577 | 03429 | 1.0067 | 0.9393
6 | 36516 | 03775 | 1.0622 | 0.9912
42 | 36569 | 04797 | 1.0647 | 0.9935
60 % 107 2 3.6342 | 04156 | 1.0578 | 0.9870
— 0° 3.6797 | 04403 | 1.0717 | 1.0000
(Vy=3.435m/s)
20 36322 | 04569 | 1.0575 | 0.9868
40 36391 | 04114 | 1.0602 | 0.9893
6° 3.6496 | 04068 | 1.0616 | 0.9905
10° | 34983 | 04554 | 1.0188 | 0.9506
-10° | 45385 | 03996 | 0.9912 | 0.9270
6 | 48539 | 03153 | 1.0591 | 0.9905
4° | 48708 | 03291 | 1.0635 | 0.9947
) 2° | 48395 | 03391 | 1.0568 | 0.9884
8.0 x 107
— 0° 48946 | 03378 | 1.0692 | 1.0000
(Vo =4.580m/s)
20 48394 | 03933 | 1.0567 | 0.9883
4o 48447 | 03663 | 1.0583 | 0.9898
6° 48534 | 03194 | 1.0589 | 0.9904
10° | 46186 | 03804 | 1.0084 | 0.9431
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AR - MEN - Flsf
Re 0 E %XIOU(%) G K = 5”
-10° 5.6102 0.2532 0.9799 | 09178
-6° 6.0633 0.2982 1.0591 | 0.9919
-4° 6.0677 0.4039 1.0600 | 0.9928
-2° 6.0341 0.2452 1.0538 | 0.9869
1.0 x 10°
— 0° 6.1112 0.2813 1.0677 | 1.0000
(V9 =5.725m/s)
2° 6.0358 0.3002 1.0542 | 0.9873
4° 6.0350 0.2896 1.0544 | 0.9875
6° 6.1086 0.2232 1.0670 | 0.9993
10° 5.7210 0.2428 0.9993 | 0.9359
m - Re=2.0 X 10°
e Re=4.0X10°
4 Re=8.0X10°
v Re=8.0 X 10°
1.00 4 L - - ; # Re=1.0X10°
= "
. 3 . $+
0.95 - n
L ]
& 0.96
. A
084 4 v
*
oz

T T T T T T T T T T

—10—5—6;—20246810
Pitch Angle (°)

. G
Fig. 8 Test result & (=——)
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