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_obt ai ned eVeh® St gpetion, )fﬁ i char%zdsrs conpressed to piping

networ k model 4 expressed by cﬂ‘rﬁ=pﬂpql1—|-)ﬁ‘e+5(f Bler i st ance coefficient the

pi pel i f& | 6 Rl wilibhs gl tah e iggneter, and the flow rate of pipeline 5 are
respectively ghes pl,seﬁ.maﬁﬁ.gted.d 1Y adfl pipbifie Wibmetths dREHA d8 of gigaiidel b f 268 Pipink REREK

val ues sat énahtY, R8lsbnbtaf Q5 dadation {4 |reédy knove, pipeliré glvﬁ&faaenﬁa@&rsm e8ikdd](com-
[err] 1 andprbRed)bidinghétwsrk MBdshl héeh ofly béMedighatddngcadiisRlipipaing diarhpter cdl Hipélin P afte?)
can be ,pbt cmpession[floRfdquatibe@).h is elimnated fromequation (2), the

fol | ow ng ecWwhbn hree pipslinie showin IFigd3 arp &infRpsizEid ¢oofnpriessed)itaiane pipaiipia 6\ the sesistance
exper i ment eoeffiientthe pigelicer length, arsitthe pipstirgd diametejofattind pipelin@ A)pf pidlr@ network chattrefe- =
[err] k2 spegtiwely jepresented by k3, I3, d3, and g3, the following equations (5) aje e¢Bblishddere C is a
constant) As a result, equation k&) kigam GH¥1obkdPied. [ERR] In

Hazen- W1 1iams fornulas (3), [err] = 1=8S¢3& nEk pi peline lengths [err]1
and [err]2 and pipeline dianeters dl &fdRld298f pipelines 2 in actual pi pi ng
network chi8ft 1, and constant a in equail on (4) are already known, pipeline
length [err] _of pipeline 5 of synthesi#F ¥%om pressed) pi ping net wor k
model 4 need 8% ®be desi ghated to |peI i ne dianeter d of .
pipelif® 2 after 25 conpression frg'm E‘Qﬂg ‘8% When three pipelines 2

“shown in Fig. 3 are synthesized= (k& ) +t{Rzes }*(ﬂ“ pigeline 5, if the
resi stance COE}f:&hlﬁ#ir%’Ederthﬁudﬂb Qﬁaﬂ:tﬁg ,amgaeg ,L,ne pi pel i ne diameter of
t hised pipeline 2 of piping n ar e re- ectlvely represent ed
by k3, Jerr]3, d3, and g3, tti’é’f ”éqh&@if;i are established.

Ther ef or e, Fdniulfis](3)faré s.bsiutmmamadm’membanpuwetfmmmné éc)uaﬁon obtain the follow ng
equation: [ERR] Formulas (3) argmsub,stl tutad in eg;,,lati on (7) to obtain the
fol lowi ng equation: [ERR] 45 RP1d1-487 3 F2d2-487

+ (Eyiage ()

. 45
Since pipeline diameters d1, d2, and d3, pipeline lengths {1, £2, and £3, and « (= 1.85) in equation (8) are

already known, pipeline length £ of pipeline 5 of synthesized (compressed) piping network model 4 need only
be designated to calculate pipeline diameter d from equation (8).
A sequence for returning (expanding) piping network model 4 compressed in the above-mentioned basic
sp  Sequence to original piping network chart 1 will be described below.
- When one pipeline 5 shown in Fig. 2 is expanded to two pipelines 2, equation (9) is used.
h = klge = ktf1ge
= k20292 (9)
Equation (9) is expanded by substitutmg Hazen-Wllhams formulas (3) therein, thus obtaining equation (10):

& (e d = (ool = (Zowaz (10)

Therefore,



Since pipeline dianeters dl, d2, and d3, pipeline lengths [err]1, [err]2,
and [err]3, and [err] (= 71.85).in equation (8) are al ready known, pipeline
length [err] of pipeline 5 of syntpgphgerdspsonpressed) piping net wor k nodel
4 need only be designated to calculate plpellne di aneter d from equation
(-8) . A sequence for returning (expanding) piping network nodel 4 conpressed
in the above-nentioned basic 50 sequen ke@ri gi nal piping network chart
1 will be described bel ow. Wien one pw&g ne 5 shown in Fig. 2 is expanded .
to two pipelines 2, equation (9) m§=U%§?~¥[ERRP)Equat|on (9) is expanded by
ja

subsii tut i ngsiﬁ%ﬁﬁ%h'd 1n@th, /Bl Bigelihediarhdts ingtnRthdrkiiadiaNbistineSEHgE kPN
(10): [Emndrmsmrned:a.fm e wwnafioe,",aeg:‘fn and
pi pel i ne | @npdigeiinesd 26@f gtuabdigingthe miﬁfardcmuua&ummgqm&w1k model 4,

pi pel i ne | enghérbpidimy detwbriemddiel 4nidiudiAg amchigelinded is refurmbid 26Xpanasd) tochipingmdtwdrk chart 1
act ual pi piafigy thee pipslikieschshtin it Figaa) the seladibwhibs dDatiatioh {12)s ithikeds 1 and g2 in

pi pel i nes 2 of actual piping netwerikbachaintfl 3 K&fg=tal cul ated from equati ons
(11). Wen piping network nodel 4 inclu#dfbg o) pipeline 5 is returned
(expanded) tofgsi ping network chart 1 having three pipelines 2 shown in Fig.
3, the relationship of equation (12) igst&t9dized: [ERR] for As a result, 20
[ERR] 1n theThemiee.manner as descri bed above since flowrate g, pipeline
length®err], and pipeline di arpah;v q0= ef?l_.ljmq!ﬁ of piping network nodel
4, pipeline |engths [err]1, [erf2, anod1 err}’§ and pi peline dianeters di,
d2 and d3 of 30 pipelines 2 of act ua( ! HiMg3g (Mt work chart 1, and a are
known flow ;\g% &sadl, a2, and g3 in pi peI I nes 2 of actual piping network
chatt 1 are cal cu éted fromequations (14). Wth this method, in order to
expandz‘bl pi ng network nodel 4 to actual piping network chart 1, the
following data @ e=r@uired: _ (; )7p|eI8| ne lengths [err]Y, [err]2, and
[err]3 and pipeline di-arpts o S 7 e 13afy 1piapgl i nes 2 before

conpr essi on, 35 ‘and pipeling di.amtié) d, and
flow rgte q of gipelihe Pipigng network nodel 4 after conpression; (ii)
information indi cat| n’g3 er two pipelines are conpressed to one pipeline
or three pipelines are com pressed to one pipeline; and (iii) pipeline
Nos. for spelnithiesamg mannee ks drecribed dbe¥ep siecedlowmates pirgline lepstp &l 4nd pip¢line digrogter d of
speci f yi ncpinslinediof pieingnetvfaricmodaloh, pipeline Iergths { b 43,2083 and givelinedipmetess d1rH ged d3ef o
are st er echinelineg g pfpetualoiping "%ﬂe?.f &E'ﬁ't‘é %ﬁﬁﬁe#"% flowdsips 41 rA2pang @S i P"’ﬂ@&‘lﬁr‘lﬂ?‘ﬁ'@' to
t he corrput%ﬂ"lgz‘éﬂ"’ﬂ‘ri‘a?r k?’ﬁ giations Gi4h; network with the a

arr angenent , Yihwis "!eﬁ'ﬂ é’ﬁ ﬁ’éﬂa"dl@"fgé'atd’g"k&l?f’ﬂ gf° agtual piriga pRAvaRioFhert & H'é?rf?"ml'"g

compute et "%g?f s Sl b L o el S .

4 by cdtpres ressi
‘sequence. Pi g}‘ Y

e f%n@%&r A5 0 1 Ay

pipefine 5, li?' gﬁﬁéameﬂa&@%eséad &hﬁ‘e Nid. foPsREIRing @% a&.w&her The
obt ai ngg resgd p?esgfm, aﬁlﬁhé’lﬁ@ Thede daiaQreXdAsdielGh Weﬁ&trﬁb‘ﬁxo n-in Fig. 10f
pi pel i nes 2, Aéorling 82Re cbimbliterized sHayEind syRterh Vw&ﬂpierawithﬂh riyeﬁmgvhen

network c ha.age stannyr 18 ¥gaasubaual ploing nétworklehan, deta dficliart 14k stdrddin iditial phaay datdlmemory

di spl ays pisphrogh eebpuerikedeiagpitg sy€ierh m, adil apdcompiesska topipthg inbBteork @®ud! 8 y aimpisSsor
anal yzat i ot irswcindaae With tealrose-sentignesizoniressidn shiqienes. Bipipgeetéoricanelyzzuifenalyrpome
near pispel firessed pibingmetwarkenadel 3, andthe regfltsotanaljzationne.g.\ flowaste o pfevipaling 6, habdditivence ves
t he di spl dybetwaee pedepandipglikgiargablained.4, since the results of anal yzation,

e.g., flowr zi't@taqlemaﬂﬁewawaﬁvweﬁew%mé% "’éﬁs§ﬂ>lqﬁyeef pirglines)2. @é%'i!ﬂ?ﬁ d'é‘Pfce

with pi peI?"ﬁ%%be!“&ﬁﬂ°q?ﬁaé‘§c§'a'c?ﬂ"“&@?‘iﬂa ° art 1 ut| it
t he resul ts 6?3"8%11 ? f‘? 8ﬁT€'§ﬂ° 4 d f'gé;t"p ?'59'@ 23 "leée
barrrreseg 6? | &?’ﬁ 3 m‘ ‘f"ﬁ é’gﬁ >C 'a?f E FP'BV sd’ | be
I late % ion, g ﬂowra q an s ared m correspondenoew plpelmes

pi pi ng net A’&iﬁ on actual piping network chart 1, ut|||ty of the results of analyzatmn can be greatly improved as com-
pared to those based on only piping network model 4, and the results of analyzation can be immediately used
55 in maintenance and design modifications of an actual piping network.
As compared to a case wherein piping network analyzation is executed using actual piping network chart
1, a calculation time can be greatly shortened. Note that piping network model 4 and corresponding results
of analyzation can also be displayed on CRT display 14.



As conpar ed to a case wherein piping network analyzation is executed using
actual piping netwerk chart, 1,.a calculation time can be greatly shortened.
Not e t hat pi pisng het wor k model 4 amboemiamondl ng results of analyzation
can al so be displayed on CRT di spl ay 14. EP O 382 168 Bl Fig. 6 shows
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(function) fromthe displayed menu upon operation of a keyboard or mpuse
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(STI 02). If a piping network anal yzatlon function is selected, a fil enane
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step ST106) I f a graphic di spl ay function is selected instep ST102,

afi | enaneof a piping network chart is input (ST107), and a case nunber of
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2. Systéme selon la revendication 1, caractérisé en ce que ledit moyen d’analyse (20) comprend un moyen
pour compenser les erreurs dans le résultat de I'analyse (par exemple, de débit q).

3. Systéme selon la revendication 1 ou 2, caractérisé en ce qu'il comprend en outre :
55 un moyen (14) pour afficher de fagon visuelle ladite image graphique de réseau de tuyauteries (26).
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