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(1) Wikipedia http://en.wikipedia.org/wiki/Vortex_induced_vibration as of 5/20/2011
(2) Murdock, J.W., "Power Test Code Thermometer Wells" Journal of Engineering for Power
(1959).

(3) Brock, John E., "Stress Analysis of Thermowells," Naval Postgraduate School, Monterey CA
(1974).
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(1) Odahara, Sanoru, et al. “Fatigue Failure by In-line Flow-induced Vibration and Fatigue Life
Evaluation,” JSME International Journal, Series A, Vol. 48, No. 2 (2005).
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1) NASA Earth Observatory Website
“http://earthobservatory.nasa.gov/Newsroom/NewlIm-
ages/images.php3?img_id=3328."



Z|&XI& - Thermowell Calculations

00840-0215-2654, Rev AB

20124 1¥

Thermowell

2A &

Minimum Velocity

2EE HH

Strouhal Number

MEY %ol £ Hole Z¥ez
AR o f

1T T
> >
2

e
=
rlo

gl
o
T
N
o
H
1
o
o
T
N
Pl
o
o
4 Fu

1} == 0f A

OF W FI4 EE AEE FD4TL HRY Xfe! Friol M HTA
Tlo| ti9let 8240 27 HCHED MRYUIM E48ok s B2 Yo
olLixIZ Qs MmEol mEo| HaE 4 AUsLich wetd, MARE
o, 2, AT 22 BH £ 0/Qlof oiFEEIAoIMoIM FA
MEriol e n%7| N2 ZTE Do B

M&oR s2E 3Y RA 29, B MM MRUE ML
L2 BIE KYSHE LRI BRI ALk Ol 22 ZU9
Ze M2Y 1% 9IHES SAY & USSR Fut S A
et e,

1. 3™ 8 SZ(V)<0.64 m/s (2.1 ft./sec)

2. = FJH(A- d) = 9.55 mm(0.376 in)

3. I™ZF AHEl(L) < 0.61 m(24 in)

4. FRE 9 E FZFA 2 B)=12.7 mm(0.5in)

5  Z4& 38 S=(S) =69 Mpa(10 ksi)

6. IIZ LT $HAHI(S) = 21 Mpa(3 ksi)
Ol ARoME M&o| ola =7 S0 o{™3| of7|E = U2H
3T EMste =2 TSR Qs MM nFEO| gdg = gLt
Olg{gt ZIEE BFFAIZIX] &AL RA &= HETE W7o HEE
fEho=Z Qls 83 B4 = MME F Mol #He7t As d MHAXteE
Mz MAHE S&sl| GrtsHok gict

Y Es JtH AEE Aol ALSof 2E B2 =H™o| /JUU&LICH
ASME PTC 19.3-1974& 0.22°| 1 AEE HHE g
Brock2 oil0l=Z= HH{(Reynolds Number)oi [}2} AE



Z|&XI& - Thermowell Calculations
00840-0215-2654, Rev AB
20124 1¥

Thermowell

FErSHA LD

- O AAH

- LS

P
A LHel ofF wit Fube HH4

QAEHH BE=27

(1) Energy Institute, “Guidelines for the Avoidance of Vibration Induced Fatigue in Process
Pipework” 2nd Edition, (2008), Publication Number 978-0-85293-463-0.
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(1) Sakai, T., lwata, K., Morishita, M., and Kitamura, S., “Vortex-Induced Vibration of a Circular
Cylinder in Super-Critical Reynolds Number Flow and Its Suppression by Structure Damping,”
JSME Int. J. Ser. B. 44, 712-720 (2001).

(2) Iwata, K., Sakai, T., Morishita, M., and Kitamura, S., “Evaluation of Turbulence-Induced
Vibration of a Circular Cylinder in Super-Critical Reynolds Number Flow and Its Suppression
by Structure Damping,” JSME Int. J. Ser. B. 44, 721-728 (2001).

(3) ASME Standard, Performance Test Codes 19.3TW (draft 7).
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(1) ASME Standard, Performance Test Codes 19.3TW-2010.
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(1) ASME Standard, Performance Test Codes 19.3-1974 (Reaffirmed 1998).
(2) Adapted from ASME Standard, Performance Test Codes 19.3TW-2010.
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(2) ASME Standard, Performance Test Codes 19.3TW-2010.
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(1) S. E. Ramberg, “The Effects of Yaw and Finite Length upon the Vortex Wakes of Stationary
and Vibrating Cylinders,” Journal of Fluid Mechanics 128, 81-107 (1983).
(2) ASME Standard, Performance Test Codes 19.3TW-2010.
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(1) Finch, P., Hamblin, M., and Constable, D., “In-situ Measurement of Thermowell Vibration
during Production Train Pressurisation,” Woodside Energy Ltd. Report (date unknown — post
2001 and pre 2010).

(2) Haslinger, K.H., Westinghouse Electric Company, “Flow-induced vibration testing of replace-
ment thermowell designs,” Journal of Fluids and Structures (2003).
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