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~L,kiJ1~ 11S(' of th(' yullles of (H + l' P)/p P dl'l"i\'('d 
,LImn' ".(' ;'n' 1l01l· "hit' to d('tl'l"lllill(, thc \·allll' o/" ,I' 
1\ i,i.·h i",,,t lit., t IJ(' expcrimental data by liimplc in­
"Iwc·tinll o/" grnl'lls or (:lbles o/" the fUDe'Lion i ' . [n t.his 
'.""". Hgain. a "C'(·oIHI :1pproximn,tion l1U1Y bo derived 
ii" Il('(·('",.,ary . 

[In\"ing c:lrric<i. out, the above proccdure" we arc 
11011· ill n jlosition to (letermine t,he values of 11 n,nd 
I~. all(l consl'quently the ratio I~/11' corresponding to 
the ne-! nal expC'rimental points, and t,hen to ea leulaLe, 
IIsing ('quat ion (_j.:i) of t.he previous section, the 
("hang('s in t h(' dreGt ive areas of the asseJ11.blics as a 
fllnd ion or t h(' applied pressurc_ 

s('rie:; of measurements. As it fully temperatnre­
('ont rolled room was not available it. was ll('cessal'.\· t () 
determine a tcmperature coefficient. in ordcr t.hat e[leh 
scril's of readings eoulcl be converted to a common 
t,olnpemtnre, which was t.aken to he 20°C. Tn gen('ral 
the a.pparatus and air tempcmture~ were held to 
within a few tenths of a degree during nny one seriof'. I 
Tn order to avoid extraneous friction. all th(' measllre-
ments were made with the piston and n,ssocinted load " 
in free rotation, the speed chosen being in t he range 
:30 t,o 40 rev/min . fn any group of measurement." at, a~ 
given preRsure reitclings were ta'!wn alternately fo)" t he I 

two direeLions of rotn,tion, ancl t,he Ilwan t.n k('Il, (0 I 

rI) 8.rppri'lll(,Il/o/mctlio(Z 

The ('xl)('rilll.'nt;,1 pJ'()('('(lures used in thnt. pari, of 
t 11<' flow llll'l Ii()(l iJlvolving t.he direet ('ontp<1rison nf 
(·m'd i\·C' areas II.\' 1J;1ianeing n0,eclllo furiher (,onsidera­
t ion as t lil'Y aI"(' ('x;)cll), t.lle s;lIne as (-,hose pl"e\·iously 
dl'~("ribl'd ill sC'ct.iol1 :: f. r Il t.he llle:ltiUrelltC'Il(, of" t.he 
rat(' of" fioll' of" the PITSSIIl"l' balal1('O fluid lise i~ marie 
'If" n \·C'ry "imple d('\·i('o. \Vi(.1t i.h0, balance oll<'ra(.ing 
1111 al\ oth('r\\"isl' kak-p1'Oof "YHtem ihe ('hange in 
yoillme o/" Ihe ('onl:Jinl'd tluitl due to f]0\\. through t,110 
intersp')('(, bd \\"1','11 I he piston and eyl ind er is eXlwtl.y 
,·ollllll'J1"a t ('(1 by (,hc gra(llml (ks(:cnt of t.h0. pisj.on. 
and t h(' ra t,e of fa II of the latt.er iH t.hus tlirectly propo l'-

ensnre that. any possible efreets due t.o sllt:J1I 1l<'lieal 
errors on the pist,on snrf'1Ce wem 0.1 i 111 i lI ;d ('d. 

The changes of efrcd-,ive a.rc~n,s wi(,h jl)"( \ssure were 
aJso measnred., us ing the same pressure t.mnsmit,(.ing 
fluid in eaeh caso, l>y the s imillt ri(.y Ilwj,hod .. The {"estll(.s 
of the meu,Ruremonts, and the eompa.rison 0[' Lho (,wo 
metho<1s, arc discussed in Lhe n('xt Hect.iol1 . 

G. Hl1sllHs of the Flnw J1Ie(hncl 
a) l!h:pel-i,mental plM"ameter8 a.nrl correcti()/I. lerm8 

Tho various pa,r:tmeLer: n,11(l eorrect.ioll t,orms 
required in i,he (leriva.tion of t.he clml1ges or elreet.i \-0 

arCn, a.s (1 flillet.ion of pressure I1l"O given in Tal>. :3 i"M 

t,he t.wo n,ssemblies concerned, together wit.h the dis-

T:.Iblc 3. f'llrametcl·s nnrl col·rection tel"llJ.8 

:.\1e[\11 
Xomill::ll 
:.Irea of 

assembiy 

cl i ITeronce 
of piston 

cl iameters 

ca,leulated from 
difference of 

piston diameter::; 
(parts in 10S) 

eo 
experilllenk'11 (ex-

value trap) 

Typicn.l v:.Ilucs of 
corrcction term 

12//1 
Estimated 
valueoflX : 

(bar-I) 

Distortion 
coefficient 

(bm·- I ) 

' (part.s in 105) , Pressure I J2/11 

(bar) : 
Flow l :::;itnil::lriLY 

method method 

0.0.") in2 

(0.322 cmz 

approx .) 

I 3.4.3 X 10-5 in 
(1:l.8.1 x 10-5 cm)1 

21.6 I 21.4 1.48 
(indepcndent . 

I of pressure) I 
o 1.000 

HO "1.002 
x 10-3 4.25 x10-7!4_38 x'10-7 

I 
! 

280 '1.0055 

I I 560 1.004 

I 
0.0:2 inz 

(0.120 em2 

approx.) 

2.75 X 10-5 in 
(6.98 x '10-5 Clll) 

17.5 
1

17.5 (P=0) , 
decreasing 

I smoothly to 

1.32 o 
250 
500 

1000 
](JOO 

1.000 
1.001s 
1 .00~ 
'1.002 
0.909 

15· 0 (p" 1500) 

tiona I t n ( I", 1':11,' 01' 111l1I". :\ II I ha t is 11<'("(,SSIlI",\' t.IH' rl'/"oJ"(! 
is til t illl<' I II<' d"S(·l'lIt. of" (lil' I'i~t.c\ll 0\1('1" it (·OIlSt.lI.llt, 
slinrt dist:lll(·l'. till' 1l1l';I"III"l,d I illl<' lieil1g illversl'ly pro­
por(ion;,1 In tlie mtl' or tIo\\'. In prae(,ice tltis was enr­
ril'd 0111· hy lI,;i ng i'll optiC;) I .l1wgn ifiell,tion Sy::;(,clll n.nd 
Jlle;1suring the time of descent over a. distaneo of t.he 
01"<1('1' j mm by stopwat.eh, hut if the met.hod were to be 
ll"l'd at ::III extc'llsively a m01"e sophisticated procedure 
(·oul(l obviously be substituted, m:ling, for example, a. 
photnel('dri(" rc(:oJ"(ling nlTan~em.ellt. 

TIll" \\"1,1":, has I'COll caniP(l out tlsing two pision­
(".'"Iind('r aSS('1l1 hlit's, of nominal eficci.ive l1['enti O.Ofi 
allll 0.0:2 in 2 . (:ol"(:l"ing rcsp('('(.iveJy pressurc rangcs up 
to alJout (jon l,ars and 1500 bars. The tra,nsmitt.ing 
1l1lid IIs,'<I was III eac·1! C':tRO n, Jl1lxi m'C' of j \1'0 minNa.1 
l!J[,,: r-Ilown (·oll1llwr('ia II.\' as DiJhl ;11,,1 ~'T'i"d j;;, rC'sp(:c-
rively. -

Sin('!' t 11<' ('()<'f"ii('il'nt; Il/" vis(:oHit.y is mnrkedly dopen­
eI('lll on {('llllwri1t lll·(~ prt't'llllt,ioIlS lind. i.o l.)() j,al\(,11 j.o 

( 'II SIlI"(' thaI. til(' !.t'll1pemllll"O o/" t,ll(' pishlll-eylinder 
a"~('lllld.\' l'('m:lim'(l IIH COllstllllt ati pOl:lHillll' <lllI'illl:{ ,\ 

!;oJ'!,ioll (;oeffie i( lllt.s (let.ermin()(l by t,hn flow and SIIIlI­
In ri Cy met.hods. 

A ~()()cl <:Iwc:k of Uw intemal eOllsiH(Clll·Y of" t ht' 
different. men,surelllents is provided hy <L comparison 
of t he figures ill the third and fourth eof 1I111m:l of the 
Table from which it will be seon that the changes of 
effective area at zero pressure, ealeu lat.ed from the 
measured piston diameters, are in very close :lgrecIllent 
with the eha.nges determined experimentally h)' clirec:t 
baJaneing. The eorreetion t,erms l~/ll' of wili('h (ypit'al 
V"IIJ<'S a.re given, nowhere differ from unity by as 
1l11l(;h as I % in the present. mnge of expC'l"imcnt". hili 
owillg (0 the f01'111 of the right hand side of eqnation 
(:3 .5) t,hey ;1,1'0 just, sufficiently significant to warrant. 
taking th('1ll int.o account.. If t.hl' flow method \\"(,I'C' til 
h(' l'xtC'II!Il'(l t.o higher pre"~I1I'(~ rang\'" it is likd.\- that. 
large]' (,OlTeetiolls wonl(i be involved. Hl1ll (hl'~l' mi~ht 

tW('l1tllnlly limit. t,he P],C'8S111'C' rn.I1~(, nt(.ail1ahk with 
]'clinbili{.)'. 

I (. will bo I>t'\\)\ t,hlLl. sOIlH'\\"hnl; difr('n'l\[ ntill('" ot" 
( .hl~ (;o('riiuil'nt. (\: WO\'O fOlll\tI in t,ilo t\\"u \,;\H',... 'l'hi,; j 

i 


