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Denver, Colormdo @ e
August 11, ‘1’98&’- ' : : ‘Translated by '*:_3. Fo Wiloey a

Subject: "ldi'a‘:ing -loss ‘at -sudden enlargemants -and a new anergy 'tﬁali-

- pator. -« Mtschverluste bei ‘plotelichen ‘erwsitungen und oin
Beuer-energ ievernichter, by G. do Tomasi. Transleted from
Wasaerkraft und Wasaerwirtschaft, Volume 88, 1938, pege 183

The dissipation‘of the kinétic emergy of Fluld ‘flow offers mo
particular difficulties so long ‘as one has the ‘choive of the spece in
which the diasipation ie. to 'take place, .and nc ‘detrimental influences
:on machine parta are to ‘be -antiecipated in practioes Energy dissipatoss
uue’d for -outlets of pipe ‘lines or presaure regulators of hydraulie |
turbines have .bean in-use only for short wricds of time, so that “there
18 1ittle chance thet the material of sonstructicn will be worn ey
rapidly. On the other heand, the primery aim is to construch ‘satisfao=
tory arrangements of ‘compaot structures. ' - ‘

‘Energy dissipators for minioipal ‘water-supply systems have to
satisfy not only the above com ition, ‘but they must also ‘be built for N
long periods of oparation, ‘and Joas ‘of water, -contamination, -end too
-much mixing of water and air are .not to be tolerated,
| Contemination of the ‘water can take plooce easily if metallie
‘surfaces are attacked by ‘eavitﬁti'on. |

In genersel, the fol‘loiirgg “fundamental Pprinciples, supported by
ths collected experienoce in-this =fieid_, can be ‘statad thus: |

1ls The most simple and practical ‘way Yo diesipate the energy of
fluid flow consista always in gonverting .a higheveloaity jet ‘into a
low=welooity flow, The superfluous kinetio energy -1s converted into
heat by friction (mixing loas), 7

2. 'The principal defect inheront in the moet ordinary energy diasie
pators originates from:the enirainment .of’ elr by the discharging jet
{spontanecus or otharwige) or from neiative prossures which are cone

duotive 4o cavitasion,




‘The principle stated in (1) .can be achisved 'by dismcherging the
high=valoeity jet direotly into .a pipe whose oross-sestional arué‘ia
of large .enough dimensions eo that the .avorage oﬁﬁflawuveloaity‘is
amaller than that of the enterin, Jet. This Pipe should be long .
enough to oonfine within itself the extromely turbulent region of flow
-and within which the superfluous kinetic ensrgy 1is dissipated by mixe
ing.

In:order to avoid the undesirable Phenomena ‘in (2), it is necas-
sary that the larger pipe (or the energy-dissipating chamber) be ‘come
pletely closed at the valve (or ate), so that fhe-diaahurging et oan
entrain no air. At the same ‘time, provision must beo made to prevent
negative pressures from ooourring in the interior of Ehehonnrgycdiaai-
pator as well as in the reglon of the ublet works, aso that oavitation
can be svoided, For example, ‘such-a provision oan -consist of an end
pleoe attached vertioally to, the energy diasipator. Care must be exere
oised that the .flow in this is frem below to above, In this way, &
positive pressure is maintained in the chamber of'tho-energy‘dianipnton,
‘whioch will prevent the appearance of oavitation,

/The chief data for designing an'energy'diasipator on the basis of
the above principles can be derived theoretically by applying the
prineiple of impulse and momentum to the ‘section at the valve and the
-80o0tion in ths chamber of the energy dissipator whioch lies dreotly
downstresm from the roglon in which the mixing takes plaoce,

The length of the chamber of the energy dissipator oan be fixed .
‘with advanta,e at the outset (with recourse to supplementary model

tests), taking into consideration the caloulations of Tbllmioﬁ?:on

the spreading of a jet in & medium of the same fluid. "The .expanding
‘Jot is bounded by & truncated oone -whose smaller base corresponds -to
the initial oross section of the jet, end the angle at the +ip of ‘the
oone is invariably eight degrees. '

Naturally, the theorutieally;oomputed,Iength based on:the above
gonsideration must be inoreassd &8 & precautionary messure in ordef"
to avoid a baockflow or instability in performance,




Figure ‘1 shows .an .enargy dineiputofuﬁesigned~uﬁtﬁhe?hnu15u6fﬁthg":,
above prinoiples,.which ‘is interided for the dissipationof 13,000 e
metrio horneﬁoﬁﬁf under:a head =‘of?250,mteru; ¥odel tests up to:a _
hetd 6 60 metars have wverified the idess .uaed in the design (figure 2).

R -

G. de Tomus:}.
| JTranslated by E. F. Hilsey,
vAu,_;ust 11‘ .19;8.

lThe theoretical computation is Irom an articlc appearing in L'Bnergis

aElet‘crica, Au ust :1937, paze 618,
Wa Tollmien = Gottingen, Zeitsorift fur angewandte Mathematik und -

Mechanik, 1928, wvolume -8, No. 6, page 468,
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?IGURE 1

Hdt thaft oom-shaped j@t ’hus ‘an 8° at “rtéx; ‘Ilorizonta‘l‘
mipo is nammily imreasad in’ length uhmro tha ’tham-etioal a8 2

. Figmfe.z 1ho'n‘ a vartioal untiOn of expanding pipq naed in ,
nadsl“baats,._ Gm ‘aee. little oonmutinn bu-imom f‘:.gm-e 2 and figure Py




