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o PROCESS DATA o SHANK GEOMETRY
fluid, phase, T, P, velocity, density straight / tapered / stepped
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design point, rating, derating tip position, U, immersion
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e FLUID o BORE
carrosion, erosion, fouling sensor diameter, gap, spring
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o VELOCITY 0 SENSOR
flow regime, dynamic load RTD or thermocouple, response need
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e PROCESS CONNECTION 1 WAKE FREQUENCY CHECK
flanged / threaded / weld-in / socket weld / Van Stone frequency + stress verification (Level 3)
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o MATERIAL

compatibility, strength at temperature

Iterate: if the verification fails, change geometry, length, material or location and repeat from step 5
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A: FLANGED B: THREADED C: WELD-IN

reference = flange face reference = thread / shoulder end reference = outer pipe surface

Imm.

U = insertion length from the stated reference; Imm. = immersion length from the inner pipe wall. Always state the reference in the RFQ and drawing.
dg) L2)> xhuw g 09 sleuil @ild azg :Insertion Length (g .Sejlul g0 jl Jlio aw — | JSio

1230 by Jhw > aidyg)d Job @y |) Soi G gidd azg I eV Job o dbuly H) elésl b JjU 9 o2xdd Jggos sl

1 U=H +t +1_

4/18 éxdio NICO-EDU-TWL-L2-005-FA | Rev00 B85 Il L6 Lol dcgamo



THERMOWELL SELECTION AND INSTALLATION R g\ (¢]¢)

mm Sgi U zild axg jl Insertion Length U

mm alg) 2y haw U zild azg jl:JjL glayl - Hy
mm dgl §)lgp> weolius  t,
mm So5 U G515 §)lgu> jl bao Immersion Length 1

Sgi 5lwie (3 pide) Vil slhas g 3Se S5 )lgrd Glod @ ) Les wligS Sgi 231> lojen ,il )lgz Job Ll
Jsb b olod gl )90 el b b 0uilS)d 9 20 YU ) adin) e )b Lol 3yl 0l 1 6pier SSailes il
dg9az=0 035w 3)la5liwl gloJgb 4 55 (639290 9 Sl g LAUS Lo i Wi Loleh)l g b Lol JS e s LJ)QJ

Cowl

S29S dlg )> Luas g Sgi oSyl> 6

L 550 bs Jlg> b Ygase Sgi Syin dlg) )3 as 33 lga> ,US gip0 &Y )3 @ bl 2l 8aiulas ply 55 Jb Sos
o b b bales Jsb o il @S> agyy hasise )bl el @ wial 2l dig) Sy ol Aunue oF jl siolisS LaS

LARGE PIPE SMALL PIPE ELBOW VESSEL

tip must reach the stream angle the well toward the flow tip faces the flow in the bend avoid dead zones, stay wetted

tip in dead zone near wall
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Spring-Loaded sensor
keeps the tip in contact with the bore bottom

radial Air Gap
sensor OD smaller than Bore Diameter

tip-to-bottom Air Gap
should be small; spring presses the tip down

tip wall thickness
main contributor to tip lag
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INDICATIVE 63 (s) — MODEL TREND, NOT A DATASHEET VALUE

Straight 22 mm, sensor 6.0 mm

Straight 22 mm, sensor 6.3 mm (small gap)
Straight 22 mm, sensor 5.0 mm (large gap) 113s
Tapered, tip 14 mm

Stepped, tip 12.7 mm

Straight 22 mm + conductive filler

Water 60 °C, 2 m/s, 316L, Bore 6.6 mm, concentric gap, no contact (conservative). Only relative changes are meaningful.
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position along the immersed length (0 = pipe wall, 1 = tip)
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vortices shed alternately: the stem is pushed sideways at f_s
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s 2lgs ¥ xbaw Wake Frequency gy 09y 390 ol -394 anli gaio b b St = 0.2 jliel teul Gilyouyj

NPS 12 Sch 40 &g 3 &ls 55 — C 390

«(ASSUMPTION) 150 mm J;U £25.4 mm ;b8 U ,=idé Jggey 18 M/S cucpw 1.5 bar(g) 450 °C lga ayline 515 631

o3 ()5 Gale b

150 MM Sy0 5 Goc ¢303.3 mm alg) ID . Jgb — 1 o8
U=150+10.31 + 150 = 310.3 mm
(e Dlgiunl Simen) 144 W/M*K oloal> cops o 1.204 kg/m® JBz .obyz — ¥ eB
Re = 1.6x10%; m = 40.3 1/m; m-L = 6.05; AT, = 30/ cosh(6.05) = 0.14 K

Seai Wbzl 60 mm oligS Job )3 bol gun0 0.7 K Gly=sl (53, 150 K aub) @ale oy 05 U vl — W o8
jlwe 26 K dga5 Syl 53w 150 K &4 les (m-L = 2.4)

Uil 9 uils)l Sawg) 300 MM I i U bol caiS 0 Wi 1y islwy gl 355 )5 @ale 9 LIS Job 18 55 :azuis
1> =8lg glod yd 83l jlxo s @ LS 450 °C glod sl ily= ju5 Derating g 6olo lxiul .30 VU 1,
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NPS 2 Sch 80 S>gS &gl ;3 61395 gilo — D 3,90

9 22 mm ,hd L ,=é L Weld-in Jggo,5 1.5 M/s cucyw 8 bar(g) 40 °C o> ((TBC) sjgp 831> 5l 0L galo wuSyi 031>

.8.4 mm Bore

Sy 539.).2.0 a Wac Sgig )l Lo 30.5mm a d90L Luai . jSyo Sudji 25 mm Yo GoLc ¢49.2 mm algJ ID wwas — 1 ‘olf

Jbasgly cuas U oo VU ) by U g jLind @il g 35S0 Jlil [; 49.2 mm &hio jl USJ)J Uidu 22 MM Jggoyi Lol w0
:45°

Long = (5.54 +25) / cos(45°) = 43.2 mm

:10 years yac 9 0.1 mm/year 6,8 &5 UL .(S3)95 paldly — P o8

t =01x10=1.0mm;t

loss

=(22-84)/2=6.8mm;t = 5.8 mm

wall remaining

U990y «S>gS dlgl 53 .S (st 53595 J9AZ 9 Sy 8315 b |) L=8lg jladie twl 458 haidd (S5)95 &tz
a; SS316L g Hastelloy :Duplex gy 63l Wil 23S 50 dgiume yioS ghise 03uinS)j) s )5 b aglj b s uivcuai

Sguized pMel Jiuw ¢l 53 g 315 Sy Jluw 831>

o3ilS 3)90 )lgz doll> — 9 Joaz

o)lgu> jl yipge Air Gap 156 Straight ol A

ol Wake Frequency )y 182 Tapered ey B
uilss)l g Derating « i, 310 Straight £ 58 c
S99 bl g 0ol (0)lg23 9 Jluw )2) 43 Jdagl; 03595 golo D

£ 15 155 sl sl glo> 9

S Job GBS HU pas | Gy 9 Mg 0 @250 835SES I w4z o U Yo 39> (£15 58 s (59 J295905»
¢l @l g @al63)S 0,dlS 65,15 )5 | jgumiuw g0 el b

Ol A Gy ylie AiS e SeSuire il glbs @ gl 425 )3 «&l> 55 )5 iuml <iln oSl 1 pwige Juloxs
Cuus b Sy 02915 g2 93> 4 Milgie Bhal (Eale pex vS 9 (ML =2.4) oligS Job b s2500
Gy Bore a5 b jgusaw Gwlad CuduS G 9 Gurib 03,5 (6 B Ele (aulio aduds b =8lg Immersion Length
GNS a2l sbj Air Gap S Lol teuwl 05 Guloails cupd g9z wml golo jl piuub 55 55 Fuwl ©aS .39

gmsia s @5 el (9355 6)5Eale b Jsb Linlidl camss LaWol pladl g0 5
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LEVEL 2 THERMOWELL SELECTION AND INSTALLATION

@485 Il 16 Yijgel acgezxo IXi_C.,_Q

Corrective Action

¢Spring-Loaded g ;iSioloas jguiuw
0392 jlxe g0 5> Ll 83iiSy

6)B&ELe (o 2> )5 Job inlidl
ol cu 555

Jguiow ¢l ) gl ol
o> L,uubw

L Jsb UalS £ s b b Gl

)30 dwais b oSl Sicusw osbo
833l uly2! gy Gab Mol
Juail g¢5 i il S

U syl JyiS 438 b 3)lxsbia] jganiaw

e 16

J9geys g w9 wuas (boue — Yo Joa>

Check Possible Cause

Soi ywles (Bore g jguusiaw yhd (b §ylgy> oy Air Gap

JECRUT SV

£, Gule lmmersion Length
Sgi oSl

Gire 4V )>

G.)uuL_JT fL(b‘o,guu 9 WMe Cusiog Bore « uT 39,9 (il

SUSIES 3>l Gl glod

a Wake Frequency Susy
ob uils)d

AW £95 {]ob {,=8lg tucyw

Wlyd g Cacyw 1S5 5L L cucypw jl b Erosion

9> b 6gj, Gasket

ol e gLk fgainol

3| 5S29S a8 b jguian
wvlei (9w Bore a5 ¢ Uassl

Bore Jgb g ;g 8jlal

Symptom
b Sowl «ol)8
o=y I VL

9w w’f

Jogeyi yuli)l

Sgi Ul

Jduail > s

CANE U

51 i Air Gap
A>

Gt HLind i b (g9, )8 22l yvgy Juw o2l — CAUTION

Josllgiw g )15 jozmo @il Badbanli b2l Gig) @b HLEd o b o3 b g9) J9ger il b wasi «02)Sib

A0 glis |y (Phowe Ghio s o Jgaz tcuwl jug=i é.\J)Lw

Wl wylogld 17

Gwr B Gl eB ASpe W) Gihie wuip @ ) sl il lopreai des VS glal>peodil e
0 P 5l g 3um> puusi |y Yoo b 65k camwin (Job jl Sy ) g0 53 13S0 3 b 3wl 1) b ewesas Wake Frequency
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THERMOWELL SELECTION AND INSTALLATION R g\ (¢]¢)

PROCESS DATA > SHANK GEOMETRY
fluid, phase, T, P, velocity, density straight / tapered / stepped
A 4 A 4
PRESSURE / TEMPERATURE INSERTION LENGTH
design point, rating, derating tip position, U, immersion
A 4 A 4
FLUID BORE
corrosion, erosion, fouling sensor diameter, gap, spring
\ 4 \ 4
VELOCITY SENSOR
flow regime, dynamic load RTD or thermocouple, response need
\ 4 \ 4
PROCESS CONNECTION 1 WAKE FREQUENCY CHECK
flanged / threaded / weld-in / socket weld / Van Stone frequency + stress verification (Level 3)
v
MATERIAL -
compatibility, strength at temperature

Iterate: if the verification fails, change geometry, length, material or location and repeat from step 5.
UA.U[S)S WM 9 )9.\».'LA.U Bore ‘LJ9b (i 0>l :,JLAOJ' ALy ‘dl:M.U o> 9 )LAMB :.)«.AJT)B .d9940):l kTJL‘ZAJI L_))l?9,ls -V ds.lil

Straight -> 65952 @b JUail thawgio glos g ,Lixd (galo (b cacyw

Stepped / Tapered -> Cuwl oli)l Wake Frequency uwyy (g gawly 4y jlo b B8 b )y YU cucpw
Socket Weld / Weld-in -> Cawl @3V o3l Giigs Ly, i @ pwlws b Sbjhs Jluw
Elbow U jlsasgly wuas -> S>gS dg)

Ewiigo Lol S 18

.iloxud e (TBC L Not Provided) gu o cususg b 4adl gloosls ¢ cuwl JolS Process Data
angs 108 oy Uk 1 g 03 03lg Lod-Likd &4y Jgaz jl ol sles 5> Jlasl jlawe Lk
ilosuis aid)S olauil BSP g NPT el (ylg>pe Boss by ;U zidd L wswlS ¢ Facing (JLail gg5
awl GlwSy 6208 a0l (6lp g upo Liylaw g adids )> Insertion Length g=je

il 63 awyp Oby2 Siles ol b (w5see EIDOW «S29S 5,5 dlgl) Sei slSul>

-l oau wlssl Spring-Loaded jguiuw fewl saui J,iiS Air Gap g Siolos jguiuw L Bore Diameter

o o o o o o O

.l 630 39T Gale 93w K35 LB ) il glas
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&8> )l 1 Gjgal asgeme NICO

sl 03 S NACE MROT75 / 1S0 15156 U (5 puigpow 3 9 cLo> 5 Jlaww 813 b o3Lo [
Xloauds ubj)l 4Blax Erosion g Corrosion [ ]

Ll 0350 (652)a0by b plzsl ASME PTC 19.3 TW g ¥ xluw @ab (iuis g Wake Frequency ) OJ

2l wlslaisl 19

ORI 3 HyS3p Couydb uilsy gy — COMMON MISTAKE

2S00 ZWol ) plaSys yo5 Jga= g Ngie 0303 dbj L>hb iwjb 9 RFQ )5 locublsy ol

Cuwydb cuinldyy

o gl Aundl 5> g dae olpas b (5,565l 35 @2 p0 )l Layyei Sy loSgJULS das > Insertion Length x

9 L) wyp &L e Job el gy dig) Sy gl jS)0 v/ Ay gl jSpo G L dbires Sgi x
.l 659y wWhasine

il el £ e yidin ) S 02 9 XS0 MS |y wly yiien wroldusd v el Sigeyl e Sieadud Jogops
e S g QulS)S )y

g 3wl (5395 e 835 b hiad ) Bilw v .l cawlio Glaw 0 6l 65395 @ pglis o3l yo x

rol.?.ﬂ Lo.)—)ub.é LJQ.)..? l.) M.uLo.o ‘.x.:lugl.o.uo (5 3005) Pl 9 v .XJ|ULu.\SJ Class 9 PN x
594050
GAuge> 20
G3lS WIS (gAuge>

0B W AS b o ) 6aieS 831 o ©gu 0 jLET JolS Process Data jl sl ®

ilakh>Mo hid loJgaz (glhe wygod; a wuwl cuwlio e gpw @l awiis g Juail ggi yo ©

g0 ai8)S ojlul LUS1s 8)lgys ;I Immersion Length )13 Lo pupo 250 (9 Insertion Length ©

oS L8l ¢ Spring-Loaded jguiaw £3)135,0 yil Response Time  6)lgu> caolius jl Ginw Ygaso Air Gap ®
)50

il juzb Wae Uas ol O 53 S o s |y il o 93)3 Gale g Jsb 5 )5 ®

i plp Class g PN g ssleuglasie 8303 95 Erosion g Corrosion ©

awl 030l ¥ b 53 g cul olidl Golgs 3wl 5l iy Wake Frequency iy ®
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THERMOWELL SELECTION AND INSTALLATION R g\ (¢]¢)

JolXio Glmwuuy 21

SIS Ui 43982 1) Jogoys Insertion Length >
1S a8l |y alg) 8)lons wuolius g J3U glas)l g 3uiS gy (Syp Ayl )5 6350 b JJlg> U Vgaso) i Immersion Length ;i

2458 36 Wake Frequency iy b 1y Job g gy adnds 3 |y 50511 gzpe U=H_+t, +1

$3)1> iglai a> Thermocouple g RTD gl Jogoyi >

Hot Junction dlas Thermocouple g 515> 3930 Job b iladl RTD .ciuwl jgumiaw )3 oglas 63)135 (g)lislw wglas Jggo,s 395

b 55w Bore as Jgb ¢ Bore Diameter b 3oL jgusaw ;a8 .5)l>

Sl cunlie Jogosi gl sledle ax »
Gl sl Inconel g Hastelloy Duplex «cuwl ogac ol SS316L / SS316 .10 HLixd g o> (Jluw 851> ;I by

g5 Al iz (5395 Jgaz w9 sledle g g0 ke i

$Weld-in i Threaded (Flanged :cuuwl yigs JUail plas >
Lol 3,135 (5logjy i yrmo Weld-in g cuwl yios,i8 Threaded (uSue 63lw |y Léuews Flanged .o yigy lilkho el za

D90 Ll (6)13655 Cawlbiw g Gugpuw dbod Likd b Ll .l Hlgabd Gl Yangsss

§@iS @S |) Response Time )gb> >
1> 9 Ay ,Say Spring-Loaded jguiuw (auiS @S |y Bore g jguiw i (Stepped L Tapered duwxis) suo> GiuolS [) Sgi yad
b olpas il g pBSiuwl Gauwyp b b cwlius GiolS o .auS p Ll odle U |y Air Gap ¢3gs jlxe )0

Sl Gl <ilyd € 58 5 1> >
Jdob 32350 cawd jl b 35S0 Wyly> i d)led b 93,5 1 dBlw g cuwl @S 55 plals cups cwl Gl glbs il

XS @S ) il 93)S (5)BEle gy

Eglluo 9 lodlautiwl 22

1. ASME PTC 19.3 TW-2016 (R2025) — Thermowells
ol 03 Ja5 o 1 ey A b alslee g g 0395 Lwpiaw ) duw gl )3 ol Gie (Ui o Gblss)l 3l g L>hb 0 ESls 31kl
2. ASME B16.5 — Pipe Flanges and Flanged Fittings
il 03 Ji5 o j1 6338 g 03 lejlimly )l Linlg faild glod-)Lind &) Joaz g dlsl g2pe
3. ASME B1.20.1 — Pipe Threads, General Purpose (Inch)
g JyiS ewy €l 5l Ginn 2L )l Uinlg (NPT 395, g2y0
4. ASME B36.10M — Welded and Seamless Wrought Steel Pipe
Vg lejliwly )l Uinbrg b 30l 3w ol 53> cuelius 9 OD jdlie talg) slel g=po
5. NACE MR0175/1SO 15156 — Petroleum and natural gas industries — Materials for use in H2S-containing environments
030560 Galajlsiwl)y 6l Uil (LS Lo @20
6. IAPWS-IF97 — Industrial Formulation 1997 for the Thermodynamic Properties of Water and Steam
.B 9 A .>)|QA ) )L'z.g 9 uT Ua|9> auwlan éJLI

7. Churchill, S. W. and Bernstein, M. (1977) — A Correlating Equation for Forced Convection From Gases and Liquids to a

Circular Cylinder in Crossflow
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Sylstiawl pobaislué (b e (oye dlgimwl Loleals Cupsd Leges Siuwad

8. WIKA — Thermowells, technical information IN 00.15
il 03ud 03wl L8 Zdes (sl b faBlu dwais g JLasl glgil gl 033l &1gili guio

9 boo-,Lind Jga> alg) slel ojugau) 3)lasbiwl & 9w polie ljgel 8)9 o Jlin > Whlys Jil wulpsd g o5l Whasuine «JjU sll (5399 Gloosl>

g alojiuimly Lolb > eslatwl j Ging U Glge Luble)

NICO ki gilio

3 08 9 jliuiy
NICO-EDU-TWL-L1-004-FA — Sx:S 0 cibadlxo Lod jomuiuw jl aigS> 9 oz Jogoi @
NICO-EDU-TWL-L3-006-FA — Jgg0,5 Design Verification ¢ aid,iug >lb e

NICO by wiljugas
Lo (5525051351 69)S ;> NICO sl Jggeyi g Lo (glodyiaanilys o> (glodyguion

635605 sl Laisly ¢l )3 Saiaxo dauie gas gk 4id)S Jaazo Hlad aw) i8 &5 5l b NICO wVgiaxe 839320 g oo chliaine
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