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"A STUDY ‘OF THE RELATIONSHIP S
+BETAEEN 'THE FRIMING JHEADS - {OF 'MODELS .. " oL
AND - OF THE FROTOTYPE “OF A" Su.LF-PRIHING SIPHON"

By
Doctor Engineer Aleasandro Vercaes
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a (1/).) model siphon a.nd 'l:he priming haa

prototype siphonu
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For each 'type af*; s:.phon 't‘mt wa, ,tested ‘=thrae diﬂ‘erent‘
scala (1/ ). models- were useds
‘Model I (Canale :,Gamuzzoni‘) '
A= 20, 10, and 5
Model T2 (Carron)

}.= 20, 12, and 8
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':-uoael‘?:xn (8. ‘Caterind)

(1) for th?~tjpe of siphon, 0 .Camuz |
(h') was less than (h}:; This‘fact 1ndicnted&that;the;upper
throat - presaure “Was greater than-étmospheric’presaure;-n:
(2) for the type of . siphon*"S.Caterina" o 7
(h') was greater +than - (h) whioh is an znﬁex of & p}essure

less than ntmoapheric Prassurs,
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tained for some: time w1thout pllrlﬂl

were. used to start the experiﬂentso

"‘ing head when nompared to the mlnimnm giVGs factorb whfch canh af»“'l"

‘used- either “bo ¢ 1ncrease or! to decrease tnc dimsnslons of the;modol

or the-value of (X)), f(Diagram B, appandix). N
The - raadings from +the - wtwo piezometers which are takenwwt
short intervals.during the:period.of»ptiming.shOW‘the\progressﬁof

the experiment. These values are reproduced 'in:.the tables and dia-~

gram B of the appendix,
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The results of the experiments Performed on the‘models ua o
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Cmmuzzoni siphon

Carronﬂsiphon

S. Caterina.siphon = .

ValuOS’h '~I l hm
2 ;10 ;-8
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Carron-siphon
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S. Caterisia-siphon
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An examination of the experimental results above shows

that the equation, h, = fx hm- is not linear.
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Tha results of the experinents pcrformed on’ the models aa

oompared to the dbservations made“on the crigil ls

1ated in table I-a

the vnlueq shown

Fur A

C&muz'oni siphnn

Carronnstphon o Lff,ﬁ;,,g 5%

S. Ceterina siphon S

“For A .;'i; ;25?:3*20:b1“

Camuzzond siphoxn :7~;4f§r353;6=~-- . zs 10 ;;feis;8§%1 
Carron siphon R :-147 4 -- »-87 96 - :59 60xl--;~-18 3
H YR T SRR SR

S. Caverina siphon 1?0 50, -- 74 251 -41:4--‘ :55.20: = s =4o.o -

An examination of the: sxperimental results -above shows

that the equation, h, = £ x hy, is not linear.




‘and on:the pr'iming time.

o

“of being; oonsts.nt and

; tion of ™M A

siphon. This f”ﬂctio Coan

A :_study:of :t‘the...' b’

diagram 4, .‘shows Zﬁhat th |

‘of different - acalas of - the -same " type of i fsiphon. L

AR

On the- athcr*h;nd, t.;.asea ar:.so»nh‘. re. éne desire’a: ."on_‘l:,r:';an
.approximate indication of the value\of h '.- ,.'L‘his point *is% _llua.tra.ted;_»
for :example* by some: projects *ths.t ha.ve the design i‘ixedo ‘*So given a. |
oertaln proposed- internal outline, one can- de‘t:ermine f‘rom:wtl‘xe experi-':‘

‘mental ; imrestigation of B singla model a: Vulue of h, ‘that. should -at

least indioate the advisa.bility of .continujng the studies or.of

changing without I‘urther-eq:periments, ‘the designed form of the siphon.
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the: pr:l.ming head.

'l'he ezperzmental ﬂproc_ dure which waa previously;_no ed;is_ BN

first,’ to make the inflow to the i"oreba.y oi‘ the model»of tﬁe _":1phon
‘& constant quantlty whichroa.n be cleared through tha aiphon withou‘t
_ priming' ity second to contlnua the experlment bv slowlv incroa.aing T
“the discharge auntil the- mnimm pr:.ming head is reachedn "Undar these :

last-conditions ‘the priming time "T," of the model is:a squantity

6 -




(Priming: head,

the ;n-,imingli‘head‘.- _

-The experimen’cal prooedure whi.ch was reviously notad’;..‘;is

first, to make - the : inflovr to the i‘orebay oi‘ the model of the siphon

.a canstant qua.ntlty whlch can be cleared throug;h the siphon wi‘bhout

priming it; second, to. contznue the exparlment by : slowly innreaaing _
the discharge until the. mnimum pr:.m:l.ng head 18- ‘reached. Under these‘

last conditions the priming ‘time "T " of the ‘model i3 .a. .quantity
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Sha 1 dosined i aGsemnined vy Uho prossdure Follows fa the ox-

periment.

not bs pri:uad at a 10‘-?61 heac‘.. : The tl“m "’1‘

. ‘;—‘"‘\ f

The tabula.ted results are-
.1. ucumuzzam ‘t.'pe of siphon

Sy

o/ /IO = 38.03 L
| 120/ /IO = 57.87
80 80/ /& = 35,71

- Average in round numbers = .37.00




II. “"Carron"'type of ‘siphon.

» "S..Caterind"’ty

From the recorded time "T “7

Placinr :the equation

uf(l hm)

in the form:




Siphon type ,,‘}_.

-
) Comuzzoni 20
by = 13 om.
Carron
h "'.18.3 Cltla
o S. Caterina
A h_ = 40-cm.
. o
? can be ezprassed as:a. function of T .
fl ~ :From'the. observed experimentaifdata. -one ideducas,
(T /'/ i ) nm - constant '
Giving. for- ' ‘ﬁ* -
. Camuzroni siphon = 37.x 0,68 = 25
A EE - ‘
Carron siphon = G0 x 0,356 = 22

8. Caterina siphon ~.32 x 0,76 = 25

Average in round numbers



| From‘the'formila, = .

‘It follows that:

Siphons

Camuzzont

Cateriﬁa.

‘wapplioﬁfion“ofxthe formula showﬁ above glvas‘onlj éﬁ
.approximnte value for the types hav:ng the fcrm and the dimensions
analogous to those used in the - modul. The- preoeding table ahown
that much closer values of '"n" are obtained for models in whidh

" " will have values between 10 to 15, inclusive.




THE VELOCITY OF ! RISE OFHTHE“WhTER

IN THL'FGREBAY,

to 13, 16.3, andu40wcm.‘;The;m;x;mum.Telqg;t;QS?p

bay at which the prototypesprimeat Sthe! mind
spectivaly equal to: 3.5, 3.05 125 mmg/sec. g ;f,:«
orelatively rare and. seldom occur in na.turo.
in nature start at the mim.mun alevn‘blons. 7
does the mean velocity of rise 1n the I'orobay- xc‘eled th ~minimum imit L
which wnuld creats a mnrlfed increase in thc primngqhes.d.
“The - equation hm = I‘ (v) is graphloally shawn n :iagra.m.e
Cs From these: curves, ‘the 1mportan't values of the Jta.ngents mﬁ - i‘
tangent Yo : | ;« S | I
When . ‘bhe value of - éan Yo in thn prototype must be. deter-
mined, such values can be deduced 'through extrapolation from diagrms .

D, that give the tangent Y, 8 a ‘function of A, or better from .

1
the diagrams Dy that express the log tangent +v,, a&s a function of A.
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as in the case undef*investigation.t jf?r'

‘For this. conditlon, witnout doubt there exiata a special o

law of similitude, as far - example that found by thabe studiel-'







R runnm: S :
Diaqroms B Vuluns of *h™as o function of: T4 (Iolal pvlmlnq lime) .

Diaqrom; C:Volues of h os o function of v, (mcnn velacityof me ' !m I‘orohoy)
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BCALE/RATIO 118

'MODELS - OF ‘THE (CANALE :CAMUZZON!
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: | Appendix IA.
Experiments on Siphons of -the ‘Type Used .on tha "camu.uon.i. Cannl" Lo
' Soale 1120 ‘ e

t = priming time

‘ A

Experiments on‘Sriphons't-_tl‘)'f"‘tho Type" Used' on the "Cu:uzzoni'

t - priming time

‘0,33 .
0,07
o4
LA
1,00,
1,00
2,10
2,40
2,55 .
2,04
2,70
2481
2.80
2,75
2.70
2,04
2,54

Yean nlooi.ty of rise in foroba.y (mm / sec]”
I 0,22 l I 0,29 ‘ ‘ .33 I l 0,40 l
’-'ﬂm of W :'—_:z_.fi:_'.r.‘u - K0 cm




. Appondiz 4- '
Bxperiments on Siphons of the Type Used:on the i"cunu.zzoni ‘Canal® -
Soale 1:5 . Priming ‘headd

= priming time

N

:r.l,,. ;,- | - |
Notaa !l'ha priming time rTequired to attnin the’ mnimum,fully pr:l.md dj.lehnrgo 1.n :
the model requirass -but an -inotant, This oxplains .why ‘the masurad vnlun R

of h' are always less than those of h.
Experiments on Sinhgm_s of ‘the Type Uzed oz the ™
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t =~ pr:lmi.ng time
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Appendix IIB.
Expsriments on Siphona ‘of the 1'ype Uud on’ the "ca.rron o
Scale 1: 12 o Priming heudn

: priming time e - S hl a.nd h. = haada in cam,
,f : » ol w h i
a,00 —_ - — —_ —
10 — o440 | — _ =y
0,20 _ B 7% 1. SEEN I — _‘£
0,30 o8R8 109 ‘1,61 a7 04
: 4 0,40 - . .72 — e
' 3 0,50 — e -
? 1,00 4,66 a7 440 14y
! ' 1,70 —_— 421 | am— —
. 5,20 — T4.70 — e
| 1,30 5,08 8,02 501 g\,ﬁ.o4: 1
2 ’ 1.40 5,38 550 L0310 0] 076,340}
' 150 5,50 584 | 668 | <660
2,00 5,67 608 | 708 ) 608"
2,10 650 -{ 6,27 750 | w730 | ]
2,20 6,72 6,40 " |- 800 |iz50 | i—
2,30 6,03 6.77  [-2050 | 6z5oo| . .-
2,40 717 . 682 . — - -'5,11-‘5 .
250 | 733 6.93 S R
_ 3.00 7.50 [ 7.04 5
8 110 7.65 7,14 :
H 320 7,00 723
Lo 330 | 2017 7,33
I I 0,35 L I 014 t o.ﬁ;‘ | .
'Valna__af !r...lﬁnz\r'j_ 7
Experimnta on SiPhons of the Type Uaod on ‘the . "car
Sca.le 1:8
t = priming time
§ ' ! ¥ h LN Y St B ACE) B B S T P I R
0,00 - — - — — —_ e
4 0,10 — — — i e oo so0
R 0,20 - 1.25 — oo = | 230 . BNa
-55. 030 _ _ —_ — e : ‘}\.‘.w -
)! 0,40 _ 2,60 — 3.35 — U 3ig0 = S REAE
0,50 - - - - o] s =i ‘il‘f‘:‘}'
S 1,00 " — Ay — 450 7 i Gag | 2o .m m"._f )
1 110 —_— . - L o - e : -
1,209 —_ .05 R 0,00 - 7.30
f 130 - - - = - -
1,40 - 5,40 — 7. 22,50 N
1,50 . A — —
! 2,00 — 0,40 s —_—
2,10 — - 22— 7,70
2,20 _ 7.00
¥ 2,30 - -
: 2,40 — 7,40
! 2,50 | 2300 7.45
i 3.00 -_— —
31a - —_
3.20 — —_
T Mean velosity oTH's?‘T"Rrehay (mn ™7 aech
I [ O34 l I 0,50 l | aMr I l .55 ' | FR
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'h‘porinonts on. Siphou ‘of ‘the" Type sUaod
‘ _ Seala 1:3
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