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UNITED STATES .
m:pammm 'OF THE nrrznma

;Danver, Colorado
Cctober 24, 1945

Subject: Study of air injection 1t :
- Spillway Tunnels - Boulde Cany

-,'i. Introduction The ‘B
*~Iaa firat. ‘Placed in operation

zi*iErosion Cauaea Invert Break 4in Boulder. Dam Spilln ~Tum

- ‘B.-Keener, Engineering :‘News-Record, November 28, 1943,
."Symposium: Cavitation in Hydrau.lic ‘Structures, Expsz_-i_.ence of the
‘Burean :of ; Reclanation" Jacob E ?Jarnock Procaedinga Am.&So
‘".Sept.euber A945. :




ﬂow by natural meams. , In othermords t
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_ ‘ An e.ppre isb1
: tial preasure must axist to crea.te his:flow: ofiaip uan

. ~*hmver. tha air inﬂow ms'

:;'lm.tar diucharge. "The ‘best: resulte wera obtalned for 'tast 2 with"‘

‘sombination’of .aille 10. and. 1’ ‘-:.i'x‘: which ods 111
. iThe. air in this caae was admitted a.nd*‘ "'ured- hroug;h even:
‘ V-:.—or:lf.‘icos Jooated : in the i‘loor immedlataly ovmat

e reuults with the 1mr sill remcved.-r The: . X 6 show :
N “the. affeot of‘ pln.ci.ng ths lmr s111 upstream a.nd dounstream. respective—"”
Ay from the positmn shovm on: ﬂgure 3. SRR  '
R 'l'he or:lfiue arrangament wes: advantagoous for the masurement of
Y .air: ﬂaarwbut not praectioal for the . prototype u'cruct:ure. From 'the
 «atendpoint of the prototype, & wertioal deflector si1l s installad on
oh a1de:of- 'I:hhftrmit:l.on in 1ine with-the upper floor a311-2e ahm‘ T
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son f.‘-.gure 5. I
‘area oi' the air ZADE:
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‘&8 ahown for: teat 23. f1guro 8.
this- denig;n to ba imff'ectiw.

-each dentate. From ?isual o'burvntio' >the -1, milky thr'ou

out the bend giving the mpreas:.on"that this evica\ weis uit'_ '_;eff' ctj.va

n ths contrary, the masm-emnts,.__.ahow

“Longluslons, Thﬁ results of this inveatlgation ware .na_
‘in character. A

ddtioel eonstruetod on: the tun.nel invo!'t » to a:.d inwprmntzng ag_'_.nooo- *:.f

jcurroma of the . dmga encounterad in 1941 :doas - ‘not. appur enuouraging.:, :

Tests made on devicu dn. ‘the. uppor tunnel transztion indioated that‘,,a.

. :limited amount of ‘air could be: injeotad into the- ‘flow:at: this 1ooo.tion,

‘but none of*thiscuir aould 'be dotpotad on: -the invart of the vartioal

-'band dm.trom. 8inllar. rouults wura obtaimd Iheu -air was . introduood
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into the flow at ‘the }bagiﬁr;_in'
Tha air, in this case, di
Crapidly roso to the surfaoa a_

It is difflcult., ‘
V parimﬂnta. Inaccuracieajtn‘m,

-precise.‘ The volumetri

'f,fiho be feasible.




