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EXPERI!.AEtTTAJ"" GRAJJtJArrIO:i'-1 OF A PI TOT TTJBE FOR DETER1·11I1TI1~G THE 

VEJ.,OCITV OF E~TJO\V OF AIR I ~J STACJCS. . ( 

P~oE. s. w. Robinson in discussing the •heory of ~he Pitot 

~b e says - ".The theorv of the ins":r1A1uent is that given l) :r Pi tot 
I 

. . 1 t 1 • • • is sir:-ip ~r J11is, viz •• ~hat the diff erence of level of ~wo 

olrunns is the height d~'!e ,..o "the veloci t~r of the c11rr811~ d"iv;ng 

· t th 1 · · T. • er ~ T"h ~ b .ins J_ e c 1 rec > open 1n u OJ. .e ,u e. IIence v 29h whel'11e ( v) 

is ~l1e dif.fer1er1ce o.f le,r el of t rte r;wo col·cunns." 

Tt1e r~sctl ta:t1t ·veloci t.,Y and p~ess111~e head ca11 l)e a cc1.1 ... a -r;·~ly 

n e s 11re cl b y -r;l1 i s :!.11s t, Yl1._1fner1 t. It consis~s essenc1all~ of ~wo 

-!;.1hes, one oper1ing i; o sq·-:a ,..el:u' Pace r}1e rn.ov ing c11rren-.; s and t he 
--

s .11 stI·a ction obr.a in the '' e loci t~r 11ead. 

DESCRIPTI OlJ OF APP t\Rt\TtJS .. 
(Accornpanied b~r sk :3 ~, ches.) 

stack) thro11ch Vf11 ich vre forced a curre11t of h o t air ( g,boitt the 

t ~-3ry11)erat11rG of a.r1 or-di11.ary s"tack) b y rneans of et ~eostat and an 

draf i;. T1-1e ... ehos'tat l1eatecl t!1e air and a.t ~a .. ch end 

110X ;_1:ra· q 1Jl P Ced !?. t 1_ri e¥JElOl1_·1e tP. for l'~nao11 J·nt-.. th tr'."I n nr tur " .....,, .... :-~ ~,·_ - 1. - - _ • i-·, ~.7 ,,) l .. ~· 0 _, e J \·:;rr1 .L v . a. · e 

the incorninG and 011teoine TJ18 rehostat has s11f'.ficient 

-

rr e11t s1 i:):)lied to it to give any desired ra11ge of' t ·ai:np~rat11re 

.500 deg re es F. The ar~ifici al dra ft 1vas o1)tain ed .from an 

.fan and by n1eans o~ a hu'"&i;on l 1re co,1_1d ~, ree11lat e the 

{l) 



( . 

. . 

speed of ~he fan~ 

\Ve rneas,,i.red tJ1.e c11rre11t ru1cl -.;}1e el ectro-ino~1 ive .ra-..e ( als o 
1 . 

wJtt s, as a che ok)' and by conv er"'.ine; them in '"'. o wa'JT) ...nits f 11r:n.ish-

e 

·used a for1n1.1l a wr1i ch f .s ex1J'lained a.s .follovfs .: 

W = 1¥a~ ~ s s-1)er1~ ir1 heat·ing ai 1~ , 

•1 e ·, []. . 11 ox .• 

C ==cae:fficient fo .1: c on,r H~~ing 1vat t s int o BoT• u. s. 
V-= 110.l "'lne o f .::iir passed 
W ==we i gh+; o f cubic :foot- of' a ir 
S = SIJ ~c ifi c 11eat of ai.r~ 

T ~ terr1perature of disoha reed air 
T .::;: t E-)tnp era. t 11re of (-3n t r:)rin g a ir 

TfITfil : 
W- V X \lf X · S x· (T - T) - -c 

I l frorn Vfhich ·V Ca.n be cletArrni:r1ed for an:r desired tirne and clividine; 

t r is by . our cross- s ection we obt a i n the v eloci~y. 

11sed as Bt . ~l1H ck l1po11 our res11l tso 

( C) was f o1md tt111s: 

7 46 vva t ts -::: 33000 foot J1 Ol-U11ds 
1 B.T'l tJ.::=..778 foot po1:u1ds 
1 B • T. lJ. ·= 1 7 • . r:s 1"1.fa t ts . 

..~:n an.en1on1et er 

' We ob t a i ned a c•t,..i'.'ent Of 9.4 amperes lmd 8 04 a p l"'essnre of 80 
I 

,V:f olts ¥rh ich gav e abo11·t' 750 1¥atts. llovr vrith a difference of 

I 
uern:pera .. t11r e of 1 40 rlee;re e s F r ·eg l st ered b~r tl1e tr1 ermolne t e:rs a1:-id 

,tjur• data, we can s olve for V 

W _ V X Vf X S :\ (T - T ) - -c 
Sl1b st i ti.1 ting 

750 x 60 - v x .0766l3 x .1691 x 1 40 - --
17~5 

V ~ 1400 f't. per inir1l1t e 

v o 1 111 n e _ v el o c i t '' 
--- ·- - v 
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1400 _ 9 ~S5 ft, ne~ 1nin1-1te 
--- - J . 

1 f."") 
- t • 

The defleetio11 011 c111r t l1lie co rresponding· to tt1j_s 'reloeity 

ea
1
tiing did not vary r.uore than f r orn 1 .5 to 30 .f e(:'t pe r 1nin1:1.t e. 
r 

/1 
I 

au1e 1.f"ith 011r lin1ited cox1clitio11s a tte11ding t he ~est, a11 ingenio11s 
• 

In th e a ccrornpanyinc; sJ\:et;cr1 vve 11c:tv e t: v10 i;in C'!1ps 1 " i 11 di eunet -

clire ctl~r c o1n1 e c t ed ~o a g l a .. ss ~~~be l //gn in dianeter and 20" 
I I' 
.01 g irt 1lll1i ch is a l1ead of air whieh se~r e s ·as a recorde·,- .ro·r our-

I 

r, ll · t i I)li es press11:re .• 

-~ i ~e ctl~.~~ .cormeeted to Ol lr c111') s. 

p . 1 ~t sics t l1.a t t h.e i1r ess11x•e de11ends onl~ 09 t1? on the head ar1d not tr1e 

µ~ti~y of water , the h eight displa ced in the rn1p· will tie the 

- ar 1e a s if v¥e 1iad a U tl1b e ; 1111t · si:r1c e t r1 e c11p is lqrg e r the 

ll~nt i t~r of wate'P di~3p l a ced is i n creasecl arid tl1 is t~of-"lns one porti o11 

~ Ano ~11f1r y>ort ion is derived fro1n t l-1e r-elatioR of tl1e dia.rneter 
,I 

f
1
, the c11ps to the reeording t11l1e ~11:-iicJ:i v a.ries as tJ1?, sq11are of 
ii 

dl. ar"1 /jr. a·~s L1,..L-! ·' .. ' >-<# " . • 

I 
· I Fro1n t he top or the stack ('\T. P _. I.) we obta .. ined the maxin11Jm 

i 
11 1 w of t he gases and also obtained the maximum deflection by in-

' 
1ert ing 011r t11be n ear t r1e saine pla c e. ~·r:}Fron1 t !1i s data , we fo1md 

I 

leup l" i n diameter and a recording '!Ube 1/tS" in diarne1::e:r' whi eh 

calculat ion will fit the existiRg eonditions . 

We took our eur•rent .fr'om the direct ma_chine ru1d in *Jhe a ccorn-
I • 

IJstrty1ng sJ~eteh · v1e I1ave t=t. wat t rr-e t er , an ar~1a ter 
;;4 - ~ . - ·~t.t '-' .I ~ ' 

( 3) 
rehostat, road a 



I 
ater rehostat in series. To the press~1re coil of 0 11r 1vatt 

I 

i 1e t e r we have a v·ol t nJet e r ln parallel. We 11sed a 'Vat er 

· ·eh1ostat to grad11a.lly 1JI•,i11e up 011r c11rJ~ent arid th11s protect oi.1r 
I 

"e~ostat in t he ·end of t he wooden box. 011r ind11ction fan.- \Alas 

I 
'lpplied i.vitJ1 alt erna ting e11rrant. 
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