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TABIX II. CocflicicnLs of surface fits 10 single-wire and thermocouple correction dala wi I h gCllcraliz(:d temperature a:\is." 

PtlORh J't Correction 
------

01 o ...l-H87 X 10-2 0.15302 X 10- 1 O. 101l53 X 10- 1 

a, O. 85626X 10- ' o . -1-9-1-1\8 X 10- ' - 0 . .I(d39X 10 .\ 
a3 0.54252 X 10- ' -0. 607-l-5 X 10- ' --0. 60326X IO - b 

'" 0.973-l-1-X 10- 9 -0 .1 1-1-52 X 10- 7 -0. IU25 X 10- ' 
a. -0. 10(,22 X 10- 7 -0.263I3 X IO 9 O.I03SYXlO 7 

aG -O.123i2XIO- S O. -1-9230 X 10- h) O. 12S6-1-X 10 s 
Standard clc\·iation 

±2.0 p.V ±O.6p.Y ± 1.7 p.V 

Chrome! _\I umcl Correction 

{/1 - 0 . 26i-l--l-X 10- 1 -0. 29198 X 10- ' 0.2382-1- X 10- 1 

a, o. Jl950X 10-' O. 71560X 10- 3 - O.5i939X 10 " 
aa 0.-!238-1-XIO-· O. 16332X 10- ' -0.26052 X 10- ' 
a. -0. 1 1720X 10- ' -0 . 95802 X 10- ' 0.21-1-01 X 10- 6 

a, -0.83299XIO-G -0. 2lJ829 X 10- ' 0.53471 X 10-' 
a. 0.17245XIO-' O. 27371:!X 10- 8 -0. 1-IS27XIO- 7 

Standard <ieviation 

±-t.4p.V 

a The va lues of ~illgle-\': ire or corn.'Clioll \ , (,lta~e!:' ma}' he calc lliated frol11 
Ihc:o:e coclncients b}· us'::: of the followin g equation: 

wbere / =TJ -20. the liOl :-t"al (101 ~ip g l<" - wi re voltage .... ) 0:- hot junc tion 
(for thermocouple correction \'oilage~ ) teTllpCralUre lI\illtl~ 20°C; an 

CALCULATION OF CORRECTIONS 

I!~ 1110St :lPP~:-~t~4:J) the j)rcssi..i.j-(:. 3Cu.! dv~3 i -iV~ i'\..j-'-lU.;i-l 

flxed at ambient temperatures. II is still possible to 
calculate the corrections appropriate to such a case 
from the generalized plots in Figs_ 11 and 12_ First, 
lhe volt age corresponding to the junction tempera! ure 
at the appropriate pressure is found from the pIal. 
From this is subtracted the voltage corresponding to 
the pressure seal tempera! ure at that same pressu re_ 
This difference is added to the observed thermocouple 
voltage_ The temperature is then found by reference to 
(hc standard l-atm thermocouplc tables_ 

Alt.ernati,-ely, if a cOITt'ction in tcrms of temperature 
rather than thermocouple voltage is desired, Ihe voltage 
correction as ckterminl'd abo\"(: should be divided lJy the 
l-atm rda t iYe Seebeck ("oellicicnt (thermoelectric 
power) oi the thermocouple. Fo~ r'hromel -.-\lumcl this 
coefficient is essenlial constanl at -+1 jJY/ °c. The value 
for Pt- PIIORh is more tl'mjll'rature depcndent anc! is 
shO\\"l1 ill Fi .~_ 13. :\ samplL- c;tlculalion ior I't I'tlORh 
is gi,"Cn helo\,· i(\r a thl'l"lllClt·OUplL- opera! ing at ~()()O(' 

anc! 3() k.lJ:lr I\"ilh a seal tl'mp('nllul"l' oi I.'iOoe. The 
correct ion ,"ultage corrt'spollclin!.!; to the junl"l ion tCIIl
perature, + 1-+1 )1.\"- Frtlm thi" is subtracted the cor
rcction ,·olt a~t· for thl' seal temperature, +3,:; )1. \ -, 
resultin~ in a tinal correction oi +107 )1.\'- The lcmpera
lun: correctioll is ioul\d b_,- Ji,-idin~ this quantity b:, 
the rclatiye S~'l'IH:ck coeiliril'lll at S{)()OC, l!l.~ jJ \ ' j 0c. 

It is +t)_C) 0c. 

\\"hile I he temperature axis ill thesc plots is actually 
true telllpL"rat\ll"c, lIsing the: intlicated thermocouple 

±3.11"- ±6.9p.V 

P = pre:-Sllre ill kba:. 
TI1{: ::l (" coefficient" reple :--C'lIt our ... ill~le- \\"ire and conection \'oll<l~e~ to 

50 kbar allit lOOO°C for I't an,t I'llORh anel to 5U kbar afllt 12UO°C for 
Chl'c)lIll~ l and .\ lumcl. .\11 \'ttlUf>:; above JS kbar and IOUO°C ale ba.;.ed On 
glalJhic~li extra!)olatiol1 :> . 

temperature for the hot junction temperature intro
duces a negligible erro r. The error introduced in the 
_ _ _" 1 1 1 . • 1 1 , 1 1 of 'T T ,... of n,.,. 
;:)(LLllJJt\.,. \...ull. .... Uid .. l.IUJI ,lIJU\ L. \\IUlUtt Ut.: Ultl.\ 1. J..L" 01 \J. L I...J. 

For Pt- l'tl0Rh the tinal correction is actually more 
sensitive to accurate delermination of the elTectiYe seal 
temperature than the junction temperature because 
the curycs have greater slopes in the seal temperature 
region. For Chromcl - Alumd the rase is just the re
verse. In the seal temperature range of most apparatus, 
the slopes and magnitudes of the Chromel- Aluml'l co r
rectioll curves are eXlremcly small. This makes correc
tions to this thl'1"lllocouple parlicularl~' insensiti , -e to 
accurate seal temperature determinatioll_ 

Several important factors enter into the accurate 
applicaLion of these observed corrections_ ] 11 solid 
medium high-pressure applications, the rmocouples arc 
often installed inside a high-strenglh cn<lmic protection 
tube. The stress lldd un the thermoe!ements can be 
extremely nonhydrostat ic in such cases_ Experiments 
in this laboraton- under such conditioll,; have sho\\"n as 
llIuch as a factor of I\\"o dilTerence in the elTectiYe pres 
sllre 011 the win's at. the same nOlllinal (·ell pn;~s ure Oil 

compressio n a net decompression pa rt s of a pn'5SU re 
cycle, Thus the ;Ippropriale ("OITl'Cl ion can difier from 
that for the nominal L"l:ll pressure b,- :t major irarl ion 
of the correction as a result of stres,; and temperaillre 
grad ien ts occurri ng simul taneously in tile same regIOn 
oi the \\"ircs_~ Soml' L',;timatL' of the pressure- tempera 
ture distrihution along th e wires ,;llOuld be madc 10 

account for these elTecls_ This is usu.rll_,· ,-cry diJ1icult, 
11O\\"c,-er. 

\ \"hat is thought to be chemical contamination has 


