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\'\; L =) STATIC PRESSURE 2
The ' pressure coussd on the ' wcdls of

o ripe cdue to a flud ab rest inside e pipe of

due to the Flow of ca flud parallel o the walls of

e piee S ccllled oas stadic p_f'c:—-'ssu%__- ThE stati-

i< I

Oresswe s M easured by iNserting o presswe Yeas
wVing  tube  TNEO Hhe ope oy e pluid, so dhak
the tube Is ab righk cungle kO the flid f£lowpcddh,
) TOTAL Or ST NATION PRESSURE

d., The pressure which 1S obtdined By bBrirgin

cre  Flowing  fluid _EO E_Tsectropianllty fs enjec| oo
-~  Estal or stoqnod:i‘on pPressure - Heme ths Pressure
D ol Be the SuMm .OF stakic pressure g immck pressye.
(@) DYNAMIC — OF - IMPACT - gr— VELOCITY pPpessuRe
The resgue cdue to £y S
\ p_,,,__;__m oo VelacTty (Mo
epeecd) s cniled os mOAct pressugre
Lot pressure = ool pressure - Stectic |DressCir-

M eosurements 9f low RESSSEE-. gauges such g ¢

A——— e s —

| Mcleod gauge
\‘ BASIC PRINCIPLE —
|

A Kown volume GOs 15 compressed
a Sraller volume whose finad value provides an indica.

Oeon P’F the appelied pVe.sgL_xre- The -~ Qo< used mu.sl:ot:‘e:,i
Bogle’s o qiven by
PV, = Pavo
Hbhere , P, = Pressure OF gas ak Tnienl Cordition,
Pq = Pressure of gas ab fiml cordition
v, = Volume of qas ot nitial conditon.
Vo = Wolume oFf qas ok firal  Conditon,
Inieral comdition —s Before mmpression.,
i) codition —> After compression .

A Know volume gas Cwikth low pPressuwre) Ts compres
secl & a smallef wlume Cwith bigb pressumrm) g using
the Yesdting wolume S pPrescure, the nitil preassure
coon be cakulated ¢ This s the PrinCiple belhind  Hoe
Mr~leod Qouge oecerabion. ’
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FiguremMmc Leod vVaccum qorqe .
D ESCRI PTION
The Mmalin PavbtEs ofF~-a Mclesod gqeuge ave as Ffollous -
x A yefFerence column With A veference capillary tuke
The refercnce @pillary tube bas A poink edlled zerr
yefereOce, POk -
»% This refererce caolumn 1S anOecbgd to a bulb g @
measwiy  capillary g the ploce of copmnection of
Lhe bulb with the refereme columo s called. ac
cuk’ ofe poink (I& 7= called the cut CFF poink
Sioce 1F the mermury level 1s mised above thixe
oint, it wit! cul off the =0ty Of the  oppiied
pressure to  the bub. § Mmeasuring Capiilory
Celow the reFerence column g the b, there,
is a ety resevioir opemted by o P,
OPE RATION
TP= Mcleod‘qauq@' Ts operctad Ao Follows -

¥ The pressure to  be Mecsuwrad P ) Ts A Vi)
the top ©F He reference. olumo C‘_-Bf: the ﬁbc{eodto
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level 0 e gauge TS rmiged %‘7}
opero-ls“:rq Ehe prsb:)nh-;,{:tj il the volurme as she -
) the dore skade 12 khe PBigue. 1ilheo this is h

!
) :Ld ce ccorditian —4) , the applied PrE&ssuwe fils the

K The m=Tury

b g capillary.
T opeabed 2o Eok Ehe

# Now agaio the piston
evel Tn the ouqe ncrecgss - INhen i
yeaches the cub off ;ink , @Down

e pcaimit \evel -
4 1S ‘:*’OPF?Ed 0 the bub 8 meas.

voluae  of gas (V)
gj:mv Cctpﬂb-rt__i____%_g'l_?.g-.'

# e mercury leval s fPurthey vadsed by Operating the
oTsto0 SO Hok te btapped gas o ke bUbS e
suricy capilory thie e c:ompresszsg} - This s clore
unkil the mercuy level Yyeaches the Zero yeferenc
cotne U qmartedd on khe reference capillarny CConditing-o

# Tp this ondidon, the volume of gos In the Mmea sy
ving  coypilicwy tube 1 read ol rectly by o scale
basi it. That is, the differeCe in beght thY
of the ‘ﬂga_qu'r'?f‘fd CCLP“b.ﬂg G} e Yeferzrce CCLF.‘(UQFC
becomes a measwa OF Hxe vOlurme (Vo S orecye
CPr) OF the trapped qas . ' -

* Mo as Vi, Vo § Pa Qe £0cwn, bthe ap plies
presswe  p axn be a:.lcc.dc:ﬁ:ed LesTig eocovteg laLd

qiver) bq.-
pl \/l = PQ-VIL#
¢ Llek e wlumMme oF the bbb PMOM  Lhe Cutomr
point oupto the beg ':‘on'fncb; OFf the Mmeasur;

4« Let cwen of cross-sechHon of e meascry aap
thary Habe = . - ‘ e o

% Llek benght of measuring capillory  tube, 4%- )

Theretore, " | J

s It volwqe o{—" qos'er_ab’agped W the bulbpiyc

measuring <oaplllary  tube = v, =SViabha "

Ckihen the mMercuwy bas beeo - pored UPuarele &o

yeach the zero Yeference aick 0 e rEfeTore

aqpr[larcan , Ehe Fioal volume Ot Qa9 =Vo=ah
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g, = Applied pressure BF gas Cunkrowrs)

Po = Presswe of qos okt firal corditon, tat rs - |

. . oftey ComeEYassion DTSy
= £ 4+

e bhave, PV

Thevefore , PV =(P+h)ab.

PV = = b +ab?

TRl - Bob i

2
P, Cv, —ab) =ab

o wrr g [— —— _—

= ljﬂ..vﬂ_. (. QOL& '\'ﬂab ’.O.LD)

ab?”

P\

= e
w Vv, 1B e Necg
cah®
Therefore , P = =
i

Me leod gauge.

APPLICATIONS . '

# Te 38 used W measwe voaoown prescyrs.

ADVAN TAGES

f Te ¥s independect oF the gas commeicion

# It senes as a reference standary tn Qﬂl‘?bra_bg .
Sf:herlouslgié'?m C‘}a:__ccaes, o ;

1 Y7 =~ "

}/ Pﬂgsnzi_:erz T Nshie eacllsfz‘ = bt nesn Ehe '.Qpp[}‘

* ,There & ro Need © apply coryectione o the

/ Me:feod‘ geuge readinge, .

LI MITATIONS ,

¥ The qas whose pPressure 7o o  be Measirod
should Sbey the Boyles loww. '
congldemble vapuwy inko the QELe. -

e I cannot Qe A cockirom s Qoo
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" permol conductiily QeuRes |
SASIC PRINCIPLE o
A concduckng  wire qL_(:S bected wiben E—.\e:_-t:nc_ CLINE Y
Elows  Ehvough e The . vale k= tubich heo.& is diwsmm\ai
o this  wive deperds on bhe cc;.nduc:l:lwtx_d of bthe =OVY—
ounclirg edicc: e conduckivity  OF be sﬂ,rmmln
e ip kD deperds on the density of the  ‘sorr-
t,\nd;fl‘d medD (ot s, lower thae presswe of Lbe
=vrounding medicL lowey will be e c:ienc;’n&cdj Tie i
density Of HYoe .SCprrruc‘r_‘Ju‘q Media s IO, Tes CDI'EUC-EI
will also be low Cousing  the Wi o become l—;ot_&;ep_ro,
o qiveo current FfFlow , § viceversa.
D The Lur Importadt Eevinal Conducktivity Qauges* cué o
Fol\ows -
1) The piani gouge
2) Thermocouple  type corduckiviey goauge.
-4) Riront Qougs -
DESCRIPTION ¢
The axin parks ofF Hx&‘.‘ o.rmr)qempﬁt, Qwe s

in

Pollows

2o i Qauge chamber eDC!OS'IrI% A plakinum  Flomsent .

% A compensatity cell o minimize varation CD-USed dua [
cunbient  termperatuwe chames

% The pirant qauge chamber & the cofr)pe()sﬂl:'u'j(} el is
ouaxd on a whealk stone bridge circuiE as g—-ou_,o N

Ficpre:

OCERATION - '

% A constont current 1s passsd  Ehrough the Puomed:
I0 He p[{'CtDl qcxuqe Chogrber. Puse 00 the Qurrent the_
chamert cae,\:s henbgd § Gsstumies Q re.s.sl:cu';:e UJI‘)Ch

| fs measured using the bridge.
¥ Now e presswre 0 De measuwred (oppiied pressire)

s coppecked  the Pronml qauqe chorvber Due Lo

the applied pressue, e censity OF the soyrourdline
Of e prian qouge Ffilament dxanges - Due Lo ts
change 0 density of &he SOr‘rour‘dlfq of He Filoned
=S comouctivity changes, causing the rempercdt: e
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MEASLRING
ceLL-
¢ P1RAN) G AU

CHAMBER)

——
AT G

4 g,
L T

e
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% papen the temperature OF the Fllamert Changes, L‘h@_
resistcuce OF the Fliame=nt also chargeas,

* Now the chomge 10 TEsistonce of the Silanmert T cleb
erroned tsing e bridge -

#¥ This charnge W rasistonce ol the =Tyt Qauge Filane

becones o measure of e applicd pressure

Al Tomked- Coler
APCUICATION | .
# Used B0 meEasure 1ow vacuum § ukm high V&c.r_.num
pressures -
ADVANTAGES

* They ore vugqed 'g pexpensive.

¥ Ehve occurnmie results. _ |

* Siood vesPonse o Pressure _ Y.
0N | bfw ressuv : - ’ .

) Qtre;s@\:r‘aﬂcasﬂca’ oF e, © 8 resistance s linear for

¥ Qecdims can be takep

LIMITATIONS

* ; . .
y —'rr::e.r.d must be checked Wmm, .
ey must e calibrobed por o
# FBlechic cower S o muce For\{iz@& s
2) Thermoooougle &ype  condudkivity WD
DescRl FTION
TFe man res Oof . Hoix m“:i - "
* A de rﬁ)be’pgwmse " ~c1r NE are os foliowos
L one sicde = OF®n o receie e
cipplied  pressure Custally vacuurd)
L sk Opside the dchammber, a fikindert s ploced which s
1w tuvD connected o a vheostal, ammerer & battens.

Prom a distanas |




e —nc Op. e Flamerk s . welded o-f:beamcouple, &5 e
S cure e ternperoktse of the Filaent . The thefmo

couple TS conpeckEed  Eo o mitthvole meker .

APPUED
PRESSURE
CUNIKNOLIN)
VvACUUM -
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CHAMBER .
RHEOQSTAT -
|
MILLY VO
LMETER . - | AMMETER
{:Il'l% ' !
P » !
BATTERY .
Q\t\Sé{P'm

) T HER MACOHURLE \ SiLAMENT -
PIXED o Riuament T - ) .‘ )
OFPERATION ‘ ' |
* & constart curvents 1S passed  ghvough the Filame
| o the charober + Due bo this cuyrent. ene £ilcument
gels  beatad & bhe Fillamept BeropesGture is sersed
by the bhoeraooowple cwelded o the &ilamerk-
* Now the pressuwe o be. measured Capplied pressurk
S opneckect WO the dmber Oue O the Qpplled
pressure, the deris(h—t of the sorrounding of the
Filarment chanqeS’ Due W  this oho.ncae in densitgof
the sgrrounding of - the Filament, ibs c:-:nduce:vzt_g
= caus'ﬂfa the temmmkum OF the. Rlanment
¥ Tris c:h::ncae 0 ttam_perc:t.(:ure of the F?Lonjenl:
by he- themmocuple " welded w eilamer:.
! * This choarge 0 {:empe_ro.!:ure of the Riloment bxecom
e o measure of Ehe c:lppl‘led pressurs whe_rn
Calibrek=d) -

*  The milivolbnetar Cz:d) ‘“:s calibrobed 0 dw"ed:lq
read the applied pressure.
AOPLICATION

Vsed B0 measwre
Preceurmes .

s serm[
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. ADVAN TASES : v e
+ They ocve ruggect g nexpensive.

£ Relobod blw presswe § fempercduE is UDecu ¥ |

AR S SIE

for the Tuge o use -
¥ Readings can be Cken H0MW cL clistance -
¥ Easy o UsE-
LM TATION S
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L spe " aweeate i
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# gleckriccd power s a4 musk for its eperabion.
TonigatoR gaugs i 077 4 Inhs
& TonisalionN s the pPYOcess CF KDOCF-?FIC,} GfRE an

eleckon | From an oo § hus  producing A Fragm,
election £ o pPosigvely charged Gon ’
pESCRIPTION
Te main ports OF  Whis arraogement are as foilawe
* A cnthode | qvid g pPloabe or ancde placed o
chaimber i
# Tihe dnnj:,gr s wpen cu- ane erd D receiuve the,
O_pp\'led presslie - i ) '
® Thea qr‘t‘d iz roanbained ab positive pobkential. The
ploke, Carode) § Osgobwely blased.
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ot ¥ The 'cam‘d drouws electvonsa fom the C:OU:'hode_ 8(':11@1
. eleckrns colide (oith the Gos  Mmolecues {:bere:;g
ccu_x.fsin’{j Tanizakion of the qos Molecuwles,

4 The posiwtively chouged molecules ore theh aktm
cted to the plate (ancde), causing a currenk
ot N the external circuik.:

# The reagverment of this currenk . becomes g |
of . the applied gos presswe . e

APPLIGATON

ey are used © measwe
bigh vactum pressures.
ADVAN TESES - )

# Measurement Can be done fom a distoy .
Fs 4 fast response O Preassure Cthnqes:
# Hcwe qgeod senativitg ., '
i I'i"r“'!'rlO("‘-];.i___'_‘~
# The E£ilament kbumns ouk  quicklys .
F Dlarment  kem porature

oW waieunny 1 .U.!'E:r-@

should ™ e

Ot yolle.cd
propery .

L% Je bas o be cdlibrabsd  fovrdifrerent QasSeas. )

* Some quses mQht qet  decomposed due ¢ o e
ok friaoment: .

Measuremebt ofF bigh Ppressuve -
T _——
Sourdod qauge »

@QPSIC PRINGIPLE - " -
When an elastic trmonsducer CBurcbn kibe in the
cose) is sukjeckad W o pressure,it deflects - This
defleckion is proporEional o the cpplied )
when calibraked - , .‘&SS. SHE
DescRifTIoN _ |
The oain poyts OF bis  Tpsbrument .
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