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| ‘Subject:

Laboratory utudy of a G-inch proll-aqnger valve
City- of Seattls, Waahington. L :

l. Purpcae of. 1nvaatigation.r Aoting upon A roQuogt;oﬁ. B ;
‘of Seattle, & model of a 72-inoh chell-Bun;er nlvo ‘on

S

was constructed and toated in tho hyduulic labo"x to‘_
o ‘Rechmation.

tion of ths nlvea ‘is -hcnm on figure 10 ,

oients for throe conditiones or operat:lon- nmly, "
hood. disc}‘arging freely . 1n-to tha e.tuoapheres {2_;' ’

va.‘lw without hood diaclnrging mzbmrged.

The above three oonditions of opeu.tion are underk nai
f fthe lower. outlets- shmm on: "1gure 1.,_ .

' ‘;bno looated (Y] shmg 'rho valve looatlons vould be the ; am in they_.peu- C
: “ond case except ‘that hoods would be 1natallad on the :downstrean onde : of
“the valves. In the third cue conaideution wu givon ‘to_ aiinimting
‘the rise :ln tha outlet oonduits, chmm on figura 1, by continuing thom ‘
'%on the game grado. “Ims thu oase the, vul‘na !muld ho installed -ubnrgod,
E artthout hoodu. Jand with' aontor 1ines a.t a.bout ahvation ‘191.3.

2. Thu aodel. ‘rhe mdol conniaud or « 6-!.noh diaaotér. hronu, 2 |
" .omst valve mehinod on the inside to q;pmcr\: ncu.}.f- dim;ionu. 'y phuto-: Chelo
raph of the nodel va].vu ie ,ahown in figuro 2. nnd dotaih of valve and .




‘haod are shown on figurau' $ and “'4. Fm- observing prouure oonditio’ns,
'thres pietomsters wers. inatallud 1n ‘tha ‘valve: nte"‘ sleven. &lorxg tho e
“contour of the hood, and one" 1n the valve aaat ‘aB 0 “the ok
‘horirzontal secticn of - figuro 5. R R

;‘cated by the drawings mrnished.

3« Results of ‘tests: on: v;lve, lithout 'hood, dilchnr§ ng 1fnto the

};ntmosgharo. A coeffioient—oi‘-disc!mrge oux-va. plotted '11;}'1- e

dn which

<= discharge in second-!‘eet

H = total head: (prosmro plus .elocity
water) measured in:pipe Ammedistel
valve. ~ In cases of: .subwarged flow ,
velooity ‘head ‘myasured-in. ;pipe ‘imme ‘tely upatrum
from valve, minus aubmrgsnce. 1n eet oi‘ water o

:the compsny recommends thnt 8 mximum caofﬂci ent ot‘ 0.90 ba uaed for ‘
w]eaign purpcaes. While 1t 15 hzown that tha mcr!‘ioiunta of diuchnrge '; _




0.96. At the preuent time it appnn that thor"‘
'tion t’or the: difforanoe.- | e

©" .winter season the romtion of lce on nrioun pa

‘"'_‘.':W.Z-‘Lstructuroa would probably prouont LS very aoriou“ -

ourvo is loss, n- ruul.t ot bnck prouura ennted by tho hood during tho

!ﬂ;hnr disehargou ', Tho coefﬁolont ohtnned i‘orﬁ-the valvo ('uliy open.

oponting with th hocd in- plnce.«wu 0.57.

Ihd prunuro«dintri x U'Vn_lt.fthe vuioua piewmtar locationl in
'nlva n.nd the hood tro ehm.by the i‘ull linos on' ﬂgure 5. P_;gz_one.ux__' T




60 percent of full opening. The nogntin
~are such that the- valve ahould not be opa
reumir head exeaeds 100 !‘oot.
:and the - rasulting pitting., his o

af flow, The mgnitude of the i'orce has bao
t.ho results of -the. pronura masuremnta 1_

- noe. valve: dimator in- feet., U :

‘H.= total’ head,’ -fin foet. of- water. on- the valve« one_ v
-diapo ter upatnm fmn the: valve, ‘

Yt e thrust valie ‘selsctad from- i‘igura 6. for
- tioular valn po:ition"‘ ‘




out any ather support. vibntion of ths valre waul be iacoent
tha hood wh:l.uh, in: turn. would tranamit tha‘

frooly into the ntmsp}wra :ln the firat ° .

4n‘the . latter ‘case, Thts agmenant ru axpocted




bmerged. As a.matter of record onlv.the valve with: hood-’imf’ 1od_ e
waa opsrated - uubnergod.,- The results.‘ahm on figur
typa of operationo, Extramely 1cnr ne;at:lve preaauraa re indicated :
:plesometers c, 8, and 7 ‘with: mndera.te aubatmxpheri';, p.rouure "atA:pio_J'v__'«
?zométer l. ‘As a result: of thoso nagativa preasurau,'thewéouffioient3was
‘raiged from 0.87 (figure’ 5)it0 0,78 (¢igure 7) for 'the auﬁuorgoi “Flow on
“the model. It:ls repeate’ tmat the. results of this-errang '

*value excapt as & mttor oi‘ reoord, .

¥ Te Propnration of the data on: presnure nnd di achurge chnra.otor— L ‘
istion. ‘In- figuros 5 ‘and 7 the pragsure fgotor P 15 »plottod s;:lsainst
o ,‘poruent of full valve. opqningo ‘The - preuure fnc't:or was detim'_f““;

ratio-of the. ‘measured P"mmtor prauu'" t.ho total hoad (atati

po’laeibleﬁto o

‘obtain the pressure at a’ point on: the valve by aélecting :fron"‘”':" |
the scorrect value: ‘of F - a.nd nultiplying it‘by thg 'botal

alve one "imt" ‘upstream: from the | 1nlof - '
'prosesure at. pie:on,m- a whon ‘the tot-al head u aoo f-"

the vaive is 26- -percent open, fono' the":?,.j ~pe? :

f;,romulting prenura 1: --76 0 foat or water. <As thif pres.sure is un : o
- ttnimbla, the result 1ndicates tha.t tha‘vaoor pressuro of“-‘.iwa.te'_wi 1

RS

It ‘has been: found thnt if the uoaled valua af the prauuro at my s
}_point oxtend s bolaw the - vnpor prouuro. it is. not possibh :vby.t.he nbove |
,_t.hod o prodiet with. necuracy the correct prnuurs_._, ,; ny

xhtotypo for: the partiwla.r head .and valve- ponition 1n Quad




However, this does nat preulude tha use of tha data at any other va.lva -

"position or head whsre none ot‘ tho aealud remlta exceed_a"v'the*vapor
"pressure of water, ‘

"'Dam."
8 Corclusiong. Positire prauaurea will ex' 't on al pe ts of
M . E
“the valve fopr frea discharge into the atmsphere without”the,
~attached. For theee conditions,.the maximum 0031‘1’1 ciec t.

iim 0,843 at approxizmately 92 .6 pe rcgni_;l;‘"of full Y gét@

The severity of the negative preasures and ithe \__nstnbillty{._*
. the Jat when the valve . is diceharg!ng submerged

","'1tbaut the- _béd
Coomeke it imprnctioal to use the valve in thia mmner ‘ o

tions npply vrhen the valve is di scharg:lng submer

| f.i:-.p_hce.

The vaive: discharging frfaaly 1nto the atmapher _ th.th hood
* ;in place, ahould not: be- oporated with heada of more tha.n 12 '"foet of
- “water betwesn oponinga of 80 %o, 80 peroent af full 5nte. 'I‘he

valva ‘
may be operated oontinuously at

any haad be'breen \Openingsf of zero

Tho mziwm unbalmoed th:'uat fnr n 72-1nch valve with t-heqhoo

' in phoe :Ls nppmximtely 94,250 pounds per 100 reot of totnl b@d
iAmplo provision for: thin thrust should

- 'talve oporating mchanism.

‘be: embodi ed in tha deaign,

The jet emitt,ing trom the valve without tha hood apreads ut
ngle of . somhat less than 45 degrees Ir'uth the center line of' th
Vrvalve, f:lgura 8, and causes a conside"blo munt of

spray and f
would be objaetionnbla Af:the. valva.,{

re; nenr tre.nsfomra or @ _o
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B - Hood in place

6-INCH HOWELL-BUNGER VALVE
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B. Hood in place

VALVE DISCHARING AT FULL OPENING




