filE eiry

¢ R bl ‘
BURL"U oF RC’? £ f\'“'GN
HYDR AULIC .J..:}sz" ’”f‘z.f

.NOT ”D L RMOJL.D i'TxC}.u PILES

ST ST S U R e L S -:e L -x.~ P -ze‘
*’ _

T e
R
o
e
=
ale
e
s
>
ate
b4
=

Ps
=

'UNITED STATES
DEPARTAENT OF THE INTERIOR
‘BUREAU GF RECL/MATION -

i fm
A S

W
X

B3
X

HYDRAULIC LABORATORY REPORT NO. 15

ote e

e
RS SO S

- CCNCERNING THE LEASUREMINT OF VELUCITY AND -
PRESSURE IN THREZ-DIWENSIONLL FLOW
" TRANSLATION FROM THE GERMAK

e
B R T i 1y "": o
o koot s

o
B

By
R F. Wilsey

%ok

e
pd

-~ - -

%k

‘Den‘?er, Golcfad_.d :

Yo gk Ao
o Ak ok Hod

TR = R R S




el

" THEE




R
e

(o
5

Ty ey 7
el

Ry
g
. &

oy
Loty

TR




For t.hc met ummm* uf thru—d!.nmaiaml rlw,
‘ en inatrmt posusalﬂg both sase of nanipulation and-a high
 degres of acourAy, .’w remn!-d. !‘ha Saniliar: types i o fdm
‘ : . etos) are umsatisfactary for m
; rar nm;:la, f£low avousd bands or behind centrifvgal pumps, .
. now inetrument sppesrs well ‘adapted to sush moammta bot.h al,
z-oga:ds mthod @y, mu o mnge of- appli.catim. ’ :

S Vum m Hm 25.3::& hu mwm ‘st some- m cn
the dm&lnmmt of the. Pitet. aphln. A58, Hia
- ¥With five holes 15 & inpmmt ‘on the éeﬂ,i
three boles favisted By Borrut. 53 orrenis
valoped in ture m the. Lnstrmu nf

Lo ‘ x!.nut.mmt ms&.st.s nr m- -aphm, a, (m figire -
, 1) > thv wm, by .02d the gradusted elzrailer ‘plate, o~ The- five-;
 ~holes are mangaa on ‘two meridimns nermalito’ ozdh others: The
- hmhrplatnummgﬁuﬂammmweahm

that Sta- _sm 1ies. ut.hu ‘aame’ ;alwa .88 bolde ,1;‘2 al. Se . a_o;.eq

C T hew i um, t.he metmais romoﬂ ubon
uatﬂmmetnraéandsmm o ' -
p‘lana pessing through holes 1, 2.

‘the streas flow. The angle O betwom
end am e fimﬂ‘wmm“ e cas




10l _ s iodepensent ‘of the migs
tudo orthovelouty md ] Joﬂwoﬂ the engle. § s thet
. om tha.m@u botwssr the. m‘o!the fiow end the u:u‘at

'_Bucnmm of this‘ﬁnpmﬁmu, it mt bc pauiblc 30
£y rmu ‘the mnm_nﬁhm ‘

etloy mmm of ﬁu mefﬁci.wtsl{ f
conditione (zl.dm rmm)..- ’K‘hm» S
theac




S '!;‘he wlod.tymmtammmmb l i‘
t.lan ﬂnd the totsl weloaity at any poist from cg dlg

- fip.are’ conesrusd onl.y with the vulaait.y at the wrfum of
‘mmwhmr-&

".ﬁ;"mm A uay xe 1 (amm am-).
- 'mint. of mam is sim“bya '

infleenge-1s mm
.._‘(-thaeret&eal curve an '
- -calibrstion curve of hole 1 m’ daom

rar ﬁ@mm
- thore the d}.nt.urbing

> OF ‘the BLIY Was :lmﬂ. Tho dmw

pm .- n }‘ »,‘ :
ths mo (Mﬁ M),ﬂw e
nt tha zx'wmo hnvima bm * i,
ammm




' Lscatdos of Hale & Holen 4 aind

' side of hole L, Fhen ‘lshq*amlb-’ ‘for holo £18 2
ths tagis of £low of bele 4 3s 51° ‘spd will inersase &d =
| eTeadns nnl.e & an e mlwa\-in‘ & Fegizn of low pyree-.
; sl sulonistion only. the apgle of flsw

i.anmmo_;ﬁz:malmwmruwb«umw :
*the largs amgle of flemy this cal@iletion 1 M%m Aa mq
4iuesl prespare arisez due te the shaft and 1o greatost &t kolep
8 ‘npd- ¥ which lle peapsit 10’ the shefte The whal.a pmmmn :m.a
48 shifted in the ‘slreetion of € 5 om nwmt
FWB 8 mu the errangemcnt- of |
: ﬂiuter uunn flow ﬂm the
ﬂWMU )
gravity =. 2498} may be .
,m oige of ﬂmﬁh&s Aapipeds - Copvenlest

gossibla with la special msposeter resding : 8
ﬁm ghould bo ‘Bade ﬁhmlashmt 8 PEBEe of & froe oﬂdwmw - §0
' degress sdvepoing by B dogrees et & tine e often 88 L@ aammr
“to ellsinate. iseidental orrars of cbssrvation, - The aum»m of
ﬂw anmcy ut ﬂm mwmmn vm be. eonﬂ.msd J.I-Wa

Ihe wﬂ'&wz for & amlo hole" H u' ealmmm,
vﬂ.nn, p/,,f et /sg 85 mwsd w &n erdm p&m mabm




',,The mmf advmage 61’ ths tm uphmr uu ?m'tun zm!.qua s -
aﬂ.npm reletiom, 3t is aan.uy obgn ; thmt Af ane of t.ha Moa k3

te 4 43 elimlzsted, the velue of t&m
n&mﬁim wmsm ba shaml,y lmm, o

! ty,’ar the pitst mm'e &m dw SR
‘vauéi.w of tht Pundumental assunption that 1.ha mfﬁ.a&ma X
indepandent of ‘the sagsitude of ‘the val . The :

ourvs of a nmmi,m dight on- thh

- The. z'ausm'-anm of a mm dapepds en
It is: ‘assemed that' the: prassers distrid
‘the msumm of the sphere’ Peusing esn
“The vesistuasy soefficient ie prmua.ny

) Tange of Rayneddtp: ouadbers fron R o 8

- figura T)s Thé limite. eoTTespond o mmmuwmsa

S E00 nebeRs. per. B0 . Py oy water winuhw from 2 to 16 metars '

. per scoemd for 8 aphorse. 12 ma, 4n dlanetor, The umm'wamﬁﬁyi:‘
‘ -;‘.‘.mm iz zeldow. sxceeded ln soptrast to the Towér Timlt windsh
- pedns. ponovhet bigh,  The vardstiop e!‘ the mﬂﬁm mamm
,'.MWR-szD‘MBoExms’ is ‘that




‘»‘150 mwﬂﬂ: 50, m&t t&a mﬂmmm aftim aalln on@t to M‘fm R
" hde m&ﬂ.‘m‘ An: ﬁ;;ito ‘of thi‘as, his Presgure. ﬁiﬁtribution cﬂrvss S
- phow Teasvkeble agrosasct evan for &0 lerge. mmgla of ﬂm as
' approximstely 70 degrees, - The first’ ﬁmmm bagen At en m
. " greaber velhe. It 48 mnlmiﬁuﬂ trom thia M tka ‘dropping. off
G Lof thet gmasmz-o due to the “vortez’ rag:’mng where sezavate: &mﬁ-
V' memts ave difficalt, lies st ap sufle of mord than' 70 degress;
. Kayorls mmmts wlso ghow laxge. dmmims at 70 degresss - .
- The Rarlsruhe expsriments show disturbunges also &t greater. mglah_
' Bowewar, t&m mwwmw wero in 1o way’ dm:dm&mt on the mlocity.',_
U 'Ths results of mpmtmd axperinmts with ecnvtant vulcnit;r -glesgl
. the. sawe percentage doviatisp f¥om cpe zmother as the results from
1 ewperipants’ with dAfferest wwmm. ‘Hogsurements in the nbova
~renge were probably subject e msjor diffigultles. The. airmrmeas-;
S lbetwm ‘individasl mwmﬁa ,bovever, vere small moush 80 aver-
- age values of 4he coefficimts cmﬂ.d bs obteined evea Tor: dAffaps .
;.- 'ent observers sad. difrcmt seriew of tests, Opb the busis of thasa S
o merimts it 46 comgiuded thet. the cosfficients ere ncmstnut o
. Mgwt & !‘ﬂh@b ai‘ Raynuld'a xmﬂaers i‘mm 5.5 x 105 to nver : :

d. o Bolw 4 and. S m &qui-dimt fmm hole ?.. Angln o,
s determines whan their precsure resdivgs ars equel (ses’ ﬁgun
©7AY, . In opder to obtaln the saximup sensitivity, holes ¢ apd 5"
. ahould be loeated at points of the aﬁm vhere m prumy o
o gredient is s meximum. Ven der Begge Zijnen has found by e¥peri~
o meRt tm'hhaalapeof mamamme isgrmtatmaw
‘. of sbout 50 degrows end he ;laced holés ¢ spd 'S, mﬁm Oaly
R ¥ w«tﬁm pressure Mmum o8 t‘hs ;im amm Jms.ry »
oy, its uao 8s a mcarj.ng Mmte SISO ol
e Kmu . ‘hes. murﬂ t&a ;arasm dmmmm 3 varim
Lo mluait.i.ns ‘g ramﬂ ths" prwm distribution to be mnsw.wably
T wmsysastricals: ., ‘npasuTeRents are not o haulm ohy - &4 m-
- symmetrical and mle mnma dietribution will bo met ui% L
- ‘only in that razge of nqmaldls wsbare where the :aais&mc e&-
o efficlent falle off sharply. . The acceptance of & mﬁm Prede
. sure mmew dlstribution, et lesst in tha uheriticsl rauge; is fous~ -
- Ged on tha findings of varipus other azpormm- The, mpw&am;
et Evajagh show s hmﬁm:ly Mrﬂ.eﬂl preaguya metrwmm kL R
“'the stuble raage for beth s sphere’snd a ayﬁm The wmlt ob—
- tedized om the gylinder-is eapeciully mmy s&n«e bere dua’ %0
7, the'Tormstion of the Ksrmen vortex tract Jymsetrical pressurs gle-
- 4ribution -:,&mxld ‘be ‘expected to ooy mich- mlior 7 Edener? s
| meagirenents dre aleo Anteresting in- this mmm b8 @ nﬁlt
ST 4 imgats on a airaler aymm, he. e@&ﬂﬁm ,t-..hg preg-
o ms mzbmm is’ &ymﬂe&l m the awblo Xanges m s er
unsymmﬂﬂ':m.cal 4o the erit: ‘dro; the .
- pesistense coafficiamt) mmmmm 0¥ A
(Memm&aﬂ'stmu%summtm)s mmm _
azms tka em.m; mm, hm, in M m mm ammm




como: anallsr, For exemple for the pesition shows in figurs 8,
‘s nﬂ‘mﬁ m,‘m ol ko md% lesse . Tho. ‘chenges in $he

‘ -'tm »ill bu.m' ardi . sbiout‘equ ‘thiay the differedos




| 3 ‘}amlsit_zvely large _cu-mlax- m'
- mnmd ar m@ »pa.ssb. '
Mﬂ‘mb ,dsgra;éa er tnrbulmw m'ce.lthmtmﬁ
1 end, aetm tost imt}-u ‘ :

~ .zlnu withnmromw W
lauity Mmuimnms.usa i.n ﬂan wi‘:.h nun—mlfem
valnaity awg.m{mm. -

43. ﬂtwa‘tiﬂn o!’ ﬂm""

1
|

el
)
o

-I'uautute pmiﬂo - ?ﬁ.@rﬁ,»
the draft tube wf -3 E&pz
mm m thu

ct' .

~mal flow mmpwm.

- experinmt were

o w&ae&gg.‘mmima ere fomd fron the radial pos
ﬁm of the pit.ot ﬁpm (ama’ ﬂ.m;;m

pange of 87 Ma) ?he dmﬁp &a kzm
total pnm, & '




mm'm B.'m (1.&3)3 ,W% ‘ 2560
ummymmrhyepm% md-m: mr wm
pomsr:in 't .

: ‘-~:.—‘~4.~'-° ‘ ot _r : Th “me-

£.a Lgm ‘ ﬂm stm
zith oo ordisiyy pgm. wbé‘*

{BGple: stw
ﬁs&wwﬁmxaﬁmplmi

varinas pnasﬂala *m; BOTS: ar ies

9mmmmmﬂanmbmw
,@emmmmuemmemc.




Van dnr Bogma n:um, 'Inpmm Inatmt m m
 ‘ &:l.m}.tanmu ‘Deteraination of the Static Presouve, m
. ‘Sagpitude snd the Divection of the Valogity ‘of rmm.. :
_J?Tbﬂa Mﬁ M‘ m&m. VDlt m' BOD 5. lﬁaﬁo

Van dov Hegge Zijnam, Verbstered mmmzqwm“" :
vap ‘den staticehen d::nk, de grotte en richting daw SPE

. stromanelheid vap. vl.odmrren. Do Inmom M, :
‘ “’ 13250

B, Meyer) Sondariosk | hm-ermm de 'uumm ust do
© Pitotbuis van dre ir. 3. J. aow.' Do ;am 43, :
S z?. b s

: DGERNET Ktmm. ’
{ensuring. mmmmmfww
¥schlnery ofthe. mmo ?@M ummmﬁ m.a
'Eoutaehajx, 19 o

" (tho i vestrmamnn of Sgperse) z«mmﬂ m"’“
~ Flugtechalk und m_mmrm, privig

nwm. mx. ss m _'s. s'n‘




e,
L

"y

By

v




‘ot reee.

i







