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NOTES

1. The working languages of the Conference are English
and French. All papers contributed are reproduced in one
or' other of these two languages. Where a paper has been
reproduced in both working languages for the convenience
of a rapporteur, both language versions a re provided as
part of the Conference documentation.

2. Where any paper has been contributed in one of the
official languages of the UN other than English or French,
then it has been made available to the conference in that
language. A translation of such papers in either English QI
French (according to the request of the relevant rappor
teur) is provided.

3. Summaries of all papers, as presented by the au
thors, will be available in both working languages-English
and French. Summaries will not include diagrams and
photographs and should be read in conjunction with the
paper proper, which will bear the same reference number
as the summary.

4. Papers and summaries will not be generally avail
able for distribution to other than participants and contri
butors to the Conference until after the Conference, under
publication arrangements to be announced.

1. Les langues de travail de la Conference sont l'anglais
et le francats, Tous les memofres presentes sent r epro
duits dans l'une ou l'autre de ces deux langues. Lorsqu'un
memorre est reproduit dans les deux langues de travail
sur la demande d'un rapporteur, la version anglaise et la
version franc;aise du memotre font routes deux parties de
la documentation de la Conference.

2. Lor-squ'un memoire est presente dans une langue
officielle de l'ONU autre que l'anglais ou le francais, 11
est publte dans cette Iangue, Les mernoires appartenant a
cette categorre sont en outre publles en traduction anglaise
!:ill franc;aise (selon la dernande du rapporteur charge du
sujet consldere),

3. Des resumes de tous les rnernorres, etablis par les
ameurs eux-rnemes, seront publles dans les deux langues
de travail: anglais et franc;ais. Les resumes ne contien
dront ni diagrammes ni photographies, et 11 conviendra de
les rapprocher du memoire Iui-rneme, qui porter-a le m~me
numero de reference que le resume.

4. Les me moires et les resumes ne pourront en gene
ral ~tre dtstrfbues h des personnes autres que les partici
pants et les auteurs qu'apres la Conference et selon des
modalltes de publication qui seront annoncees ulrerIeure
ment,
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SUMMARY

1. Geothermal bores, when discharged to waste near living
or working a~eas, create intolerable conditions of extreme noise
and low visibilj.ty. Ideally, total bore floVl is piped away to
turbines or heating units, but many occasions occur when free
discharge is unavoidableo

2. Most bores in the North Island Thennal ,Belt of New
Zealand discharge steam/water mixtures comprising approximately
40 percent steam, 60 percent water, when reduced to atmospheric
pressure. The silencer development described here has been
concerned mostly with such mixtures, but dry steam has also been
~asaed. Maximum throughput has been 900,000 pounds per hour
tllO K gnv'aec)o



30 Essentially, three types of silencers haTe been used
at Wairakei, and each still has its application. They are:

(a) Submerged Outlet Type - in which the whole flow
is discharged into, and quenched by, a large
volume of wet er.

(b) Horizontal Type - in which the whole flow is
expanded, with corresponding velocity reduction,
into a large diameter pipe outlet.

(c) Vertical or Twin Cyclone Type - in which the steam
is separated and escapes vertically, and the water
is discharged into a drain at ground level.

40 The basic characteristics and most suitable uses of the
three types are as follows:-

(a) The submerged outlet silencer is the only type
which completely eliminates the noise, but its
use is restricted to bores near rivers or where
large pondsmay be formedo

(b) The horizontal silencer is reasonably effective
as a noise reducer and restricts steam clouds to
one end of a site (Fi&. I). However, silica
depositing from the water spray over a large
area makes this type objectionable where working
space is limited.

(c) The vertical silencer, very much more costly than
other types, achieves adequate noise reduction and
demands little space in cramped bore field locations.
(Fig. 11).

5. Measurements of' sound levels and frequencies have been
made of various silencers and flows. Selected results are discussed
and plotted (Figs. III - V)o

6. The paper includes a cut-away view of the vertical pipe,
(Fig VI), together with comments on the effects of changes in
geometry and flow characteristics. Points in design and operation
are also reviewed.
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Chef des r eche r cne s , :Jairal:ei
Linistcre des r.l'riJvaux I't,blics, llouve.Li e-Ee.l ande ,

1. Le s pu.i ts f or es pour 1 "exp.lo i. t a.t i ori ce so r.r ce s c,e vapeur geothcrmi-
que Qont on laisse ICG ~roduits s'echap)er libremcnt prcs cc reGions
h ab; tees ou c.c zones o ccupe e s par des usines crecrit uric situation intole
rable car ::'ls sont c~tramement bruyants et rcduiscnt enormement la visibi
lite. :dealement, on acherrinerait la totalite du debit de ces puits vers
des ~ur~ines ou des groupes de chauffage par des conduites convenables
mais, en nombre {'occasions, l'echaP0ement libre est inevitable.

2. La p l upar t des .':)Uits si t.ue s d ans le champ C;eO·Chen1ique de I.' Ll,e du
lJord de la lJot1velle-Zel2.nde clcE;a:::;ent d es nc Langcs cc vapour et cl"e au ,
co nst i t ue s pc r 4C ~; de vc pcur et 60 ~~ cl ' cau c.pprox.imat i vcncnt , urie f'o.i s
Lcu r pression rcdui t c a c2lle de l' atmosphere. Le si Lcnci cux d.orrt il est
quest::'on ca~s le prcsent rrcmoire est principalement con~u pour des melanges
de ce cenre, mais on l'a utilisc c3alemcnt avec de la vapcur s~che. Le
c:6~i t maxi.num a c·cc de 90C.CCO livre s c.'.1glaises ~. 1 "hcurc ( ou :396.0Ce tg )
(lIC 1:[; / se c) •

3. :Jans l'ensemble, on s t e s t se rv i , C12::lS la r cgz ori de ;!airal:ei, de
trois types de silencieux, dont chccun trouve encore scs ap~lications.

Ce sorrt :
(a) Le modeLe 2. t uoulurc coc sortie inmere-;ce - clans LcqueL le: 't o t aLi «

t6 cn (~.6bit est dCS2.G(;e d ans un c;r;:'.nd vol unc c';'eau, ou elle est
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a Lo r s ctouffce.
(b) Le Bode1e horizont~l - d~ns 1equcl 1~ tot~litc eu debit se dctend

(~~s un tuy~u de cr~nd di~Betre, avec 12 rc(uction (c vitesse que
ceci cc.npo r t e .

(c) Le Fode1e verticn1 ou cyc16ne doeble - d2ns le~uel lu vupeur
est s6p2r6c de l'e~u ct s'cch~Pge verticu1cne~t, t~ndis ~uc cette
dcrni~re est cv~cuce p~r un tuyuu conven2ble, situ6 uu nive2u
c'u sol.

4. Lc s cc r r.ct cr i s t i cue s f'orx.ancnt cLc s et les c ppl i ca t i c ns les plus 10-
ciques c~e cc s trois types Cc r"2tl.:rie1 sont Lc s suivant c s :

(2) Le silencieux a cch~ppement innercc est lc seul Qui )ernctte
c~ 'CE.niner t.ot a Lcr-cn t le brui t , ft12.is son u t.i.Li sat Lon est lir'itcc
cux pui t s qu.i se t rouvc n t pre s cc r i vi e r cs ou , en O~OL'S cas, la
ou il cst possible cc creer cc Gr~nces pieces {ICUU.

(b) Le s.i Lcn c i cux ho r i zorrt a.l est c' "u.ic c f f i cr c.i t C r a i sonnabLe en
t an t flue rccectel1r de brui t et coriccn t r c Lc s nuagc s Cc vapcur
a un bout c~e l'illst211~tion (Pi g , 1). IJCunnoins, Le s (epots
cc siE.ce f'o rrtc s pc r 1~ pu.lvc r.i s a t i on de 1 "eru sur une Gr::mcc
s~rfuce rencent cc ty,e peu inciqec la ou la pluce r..~nquc.

(c) Le s i Le n c.i cun vc r t i cn L, qui est bc aucoup »Lu s coii t cux ouc les :'11

tres r:GC~c1es, a s surc t111e re(~:'ctic'n cffic2CC ('.u bru.i t e t e~dGe

fcrt pcu cc place, cc qui e tt ~Pi)TCciuble Lo r s quc Le ile3.ts se
t rcuvc C~~'lS un char.p 0:'1 ellc est Li rri t ce C-:ic~. 2).

5. Cn a procede aces mesurcs (u niveau sonore et ccs frcquenccs pour
p.l.us i e u r s noc.e.l cs ('e s i Lcn c.i cux et c'i ver s (Cbi t s , On prCsenJ.:e, (~ns le
nCncire, cc r t c.i BS re s ul, t c ts spc c i a Lcmcn t cho i s i s , r c sumcs c~0.ns un g r aph.i quc
(Fi~. :::II a V) •

6. Cn t r ouve rr- cG:-.le':c:lt (2,)1.S le J11C:m0~.re uno vue en coupe p~rtielle

c'u tU;T:'U vc r t i cr L, (ri;::. =V) ~insi ~ue ce s comncn t ad r cs sur les cffcts
ces no(ific2tions (e l~ GconCtrie et eu rCGine. Cn p::'.sse en revuc cert2ins
poi:lts ~y~nt trait a l~ cQnstructicn et a l'uti1is::ticn de cc m~t6r.icl.

iv



Litho in U.N. 50336-Apri1 1961-1,200




