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~Tr~nsla~d by~ :E. ~. ;Wilsey 

M : L x i n g  :ICes .-"at : sudden e n l a r g e m e n t s  and a new e n e r g y  ~Liss i -  
patOr.o ,.o ~Mioehve~luste :bci ,plotzli ehen 'e~eltu~gen un~ o~n 
n e u e r / o n e r ~  i e v e r n i @ h t e r j  by G. de Tomas i .  S ~ a n s l a t e d  f r 'om, 
W a ~ a e r k r a f t  und W a s s e r w i r t s o h a f t ,  Volume 3S~ 19~58. !page ; I ~ o  

The d i s s i p a t i o n  o f  t h e  k i n e t i c  e n e r g y  o f  F l u i d  F l o w  o f f e r s  : n o  

p a r ~ i e u l a r  d i f f i c u l t i e s  s o  r~l 0 ~ :~ ~ on e ~ 8  a t ~ ~ ~ Oi oe o f  t h e  8 p a ~  ~n  

w h i c h  t h e  d i s s i p a t i o n  i s  t o  k t a k e  p l a c e ,  and  no d e t r i ~ n t a l  i n f l u e n c e s  

:on mach ine  p a r t s  a r e  t o  •be a n t i c i p a t e d  in  p r a O t i o e ~  iEnerEy dAse ipa to . - s  

u s e d  f o r  o u t l e t s  o f  p ipe  l i n e s  o r  p r e s s u r e  r e g u l a t o r s  o f  h y d r a u l i c  

t u r b i n e s  have been  i n = u s e  o n l y  f o r  s h o r t  p e r i o d s  o f  t i m e ,  so t h a t  ~ h e r e  

Is ~little chance that the material of ~eons~ueticn will ibe-.worn,my 

rapidly. On the other hand, the primary aim is to oonstrust 'satlsfao- 

t o r y  ar~a~emente Of , o o m ~ o t  stru~ures. 

Energy dissipators for municipal water-supply systems have ~o 

s~tisfy not only the above condition , but they must also :Be hui~It F~T 

Ion~ periods of operation, .and ices ofwar, r, contamination~ e~xd ;too 

m.uoh.mixin~ of-water and air -re _not to be ~tolerated. 

Contamination of .the-water can .take place easily if.metallic 

• surfaces are ..attacked by oavi~tione 

In ~eneral, the follo~_n~ :flAndamental principles, suppor~,odby 

~the collected experience in this 'field. san be stated thus! 

Io The most simple and praotic, Ll way to dissipate ~the ene x~y of 

fluid flow consists always in convertin~ :a hi~h-ve]o~ty ~e~ ~into ~a 

low-~looity fl~o The superfluous kinetic enemy is oonver~ed into 

heat by friction (mixl~ loss,), 

2. The principal defect inherent in the most ordinary, cnergy,dlssl. 

pators origin~tes from :the eutrainmen~ of a~r by the dlsoharEi ~ Jet 

(spontaneous or  otherwise) or from normative pressures ~..~ oh are eon- 
duotlve to cavi-~Sion. 
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The p r inc ip l e  s t a t e d  in  !,~I)~can'be achieved 'by dischargir~ the 

high-velocity jet directly into a pipe whose cross-sectional are& is 

of large enough dimensions so that the average outflaw velocity *is 

smaller than that of the enterir~, Jet. This pipe should be lon~ 

enough to confine within itself the extremely turbulent region of flow 

and within which the superfluous kinetic energy is dissipated by,mlx- 

In.order to avoid the undesirable phenomena ~in (2), it is neces- 

sary that the larger pipe (or the energy-dissipating chamber) be ec~- 

pletely Closed at the valve (or Kate), so that the dischargin~ jet can 

entrain no air. At the same time, provision must be made to prevent 

negative pressures from occurrir~ in the interior of the ener~y~dissl- 

pater as well as in the region of the outlet works, so that e~vit~tion 

can be avoided. For example, sucha provision can consist of anend 

pieee attached vertically to,the energy dissipator. Care must be e~er- 

cised that the ,flc~ in this is from below 'to above. Xn this way, a 

positive pressure is maintained in the chamb~,r of the energy dissipater, 

which will prevent the appearance of cavitation. 

~The chief data for designi~ an energy dissipater on the basis of 

the above principles can be derived theoretic~llyby applyin£ the 

principle of impulse and momentum to the section at the valve and the 

section in tb~ chamber of the energy dissipator which lies directly 

downstream from the re~ion in which the mixir4~ takes place. 

The length,of the chamber of the energy dissipator can be fixed 

with advanta~e at the outset (with recourse to supplemental:model 

tests), takir~ into consideration the calculations of TollmleJ on 

the spreadin~ of a Jet in.a medium of the same fluid. The expaadA~ 

Jet is bounded by m truncated cone.whole smaller base corresponds 

the initial cross section of the jet, and the a~le atthe tip of the 

cone is invariably eight degreese 

Naturally, the theoretically computed length baaed on the above 

consideration must be increased as a precautionary measure in order 

to avoid a baokflow or instability in performance. 

! 



Figure I shews ~an energy dissipator ~eei~sed ~on'the':b~eie of ,the 

above principles, ~whioh !is intended for %he,~dissi[mtlcn <of ,I~,~000 

metric horsepower under~'a head 0f~250 meters. ~del tests up ~o~a 

head of 60~meters have verified the Idezs used in the design (figure 2)~. 

O. de Tomasl 

.Translated by E. ~. Wilsey. 
A~ust II, ,1938. 

- - _  _ _ _ - -  . _ _ 

IThe theoretical computation is from at. ar-tiolo appearir4; in L'Ener~'~ 
2Elet%rlaa, At% ust!1937, pa~.e 618, 
W, Tollmien- Gottin~en, Zeitsorift fur sx~e~m.nd%e Mathematik und 
Meehanik, 1926, volume 6, l~o, 6, ~pa~e 468, 
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, ~e,thn% ~o~ne-sha.P~ ~t ~s -an 8 ° ~t .Te~tex. ~.o~izontal 
)~pe !i8 n~oe~mu-i~!y liar.eased in length above the '%he~e.~ioal :as :~ 

O~ 

:Fi~.e ,'2"~hm:& .vet.ileal 8eor~lon ,.of ~expanding ip~pe u~ rln 
~1~el~S~. -O~ia~21i~tle oonnoo~ion:~bs%nveen figure"2 an~ :figure :i. 
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