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SPECIFICATION METHOD OF DIAGNOSING SYSTEM, METHOD OF
OPERATING AGGREGATING SYSTEM FOR SYSTEM DIAGNOSIS,
AND 5 AGGREGATING SYSTEM FOR SYSTEM DIAGNOSIS
TECHNICAL FIELD The present invention relates to a method of
diagnosing a system, a 10 method of operating an aggregating system for
system diagnosis and an ag system diagnosis.
BACKGROUND ART 15 Convgﬁlﬁém%ﬁ)gknown a method of
diagnosing a system using steam as follows. First, operational conditions
@ lurality of steam trS?s in a client's evaluation target system to be

ré)tﬁaé?%@ PPN p T aeN . NESTHES d O t{aBBRANIGNG
lat tra ﬁﬁg[ste @ﬁéglgll th%.ND

steam traps In the dlagn05|s evalu atlon target system (I

agdrEIRECATING WS@MMSMMM&B@&M steam traps
in the evaluation target system). Then, the method presents before the
client an economic advantage obtained through reduction in the

tranepassg e AIEITHPSS by replacing all the steam traps by new steam
traps (see Patent Document 1). 25 Patent Document 1: Japanese Patent

Application "Kokai" No. 2002-140745 DISCLOSURE OF THE
INVETNI 30 PROBLEM TO BE OL})/OED BY IN&/ TION 1 Accord'{]%
o8 stein, a

SSver e TEiS

to the above- cPesane conven ona |agnosmg met

pessthiedief mepdtingotal apgrufahsicaystons funishistamn htiaalvets ynd an
trap replacement, it is.impossible to grasp to what specific ratio the steam

Io§§3ﬁe$ﬂ8%€e‘ﬁfﬁt%% f‘fﬁ Y e A28 2088 m can be reduced by such trap

replacement. For this reason, it has been difficult to appropriately evaluate

the effectiveness of the trap replacement for the steam loss reduction.
'BACKGROUND ART

Conventionally, there is known a method of diagnosing a system
using steam as follows. First, operational conditions of a plurality of e'team |
traps in a client’s evaluation target system to be diagnosed are diagnosed by
a trap diagnotor. Next, based on the result of this diegnosis, the method
calculates a trap-passed steam loss for all the steam traps in the diagnosis
evaluation target system (i.e. the aggregated loss of the trap-passed steam
losses of all of the steam traps in the evaluation target system). Then, the
method presents before the client an economic advantage obtained through
reduction in the trap-passed steam loss by replacing all the steam traps by

new steam traps (see Patent Document 1).
Patent Document 1: Japanese Patent Application “Kokai” No. 2002-140745
DISCLOSURE OF THE INVETNION

PROBLEM TO BE SOLVED BY INVENTION



In view of the above-described state of the art, example embodiments of
the present invention seek to provide a method of diagnosing a system, a
method of operating an aggregating system for system diagnosis and an
aggregating system for system diagnosis, which are suitable for
appropriate evaluation of the effectiveness of the trap replacement for the
steam loss reduction. MEANS TO SOLVE THE PROBLEM [l) The first

characterizing feature of the present invention relates_.to a method qf i

diagnoSt %%%é@ﬁf{%%%réﬁ%%@ tﬁ‘é“é’t‘é‘ﬁé"B@ig‘?%ﬂﬂ%té‘?&ﬁmd: while
it FepeliNdSieamaapaioMlighismicipkameuRlsigamcshpRIissHR @By trap

evaluation target steam piping and a total necessary steam amount which

repdagemaPanibinh BB HRI G dQueEs DY & Waal cdeafige tharfdeam loss in
th@VQ{EQ_H?”ggﬁgﬁé Stﬁa%%'pgAQ%%Q g adifferncrRGMAeh ISR trap
receiving steam-amount and said total necessary steam amount as a total
re phigrweardtelior dmcurts seas ping astbed ard oline oftsteaapposeratidi caaluate
P AANRLRLA orpdetermined.vstem mprgvement . lbe syaliation
arget'steam piping as a* total improvable steam 10ss amount; based on
said dnasped tofahenabunts debtaibind satatiofahsaddtfetehnpiy evableliments of
steam loss amount rekaltive to the total unkr%gévﬁ] (gteam amount 2 which is

the PresfHEENERBUNRES {Heﬁfé’c‘éﬁs&e%@% ADOINE BYStGBlap method
of Bgéﬁ'ﬁ%@gy ﬁﬁ@@gw%@ﬁwgagwémpf@yayﬁt@ﬂkwgkﬁiﬁgnhﬁ@i%praggregating
0]

taining a ratio of the total unknown. steam amount relatjve to the total

systiBeloi§ sl diassastsanthichis o pultebde Hasi SRTIORSI st¥aiagon of the
effAMPLLIEAtR 0.4 Vel AhRined Pysubiacting dhedolaljgprovable

steam loss amount from the total receiving steam amount as an unknown
steam ratio and an improved unknown steam ratio, respectively, said total

ME%E’E@@@ gt PRPJEY BLINg a value obtained by subtracting said
total improvable steamloss amount from said total unknown steam 10

amount; or
| [1]  The first characterizing feature of the present invention relates

to a method of diagnosing a system, characterized by the steps of:

grasping a total receiving steam amount which is a total amount of steam
supplied to an evaluation target steam piping and a total necessary steam amount
which is a total amount of steam required by a steam-using device in the
evaluation target steam piping or grasping a difference between said total
receiving steam amount and said total necessary steam amount as a total
unknown steam amount;

grasping a total amount of steam loss which can be solved by a
predetermined system improvement in the evaluation target steam piping as a
total improvable steam loss amount;

based on said grasped total amounts, obtaining a ratio of said total

improvable steam loss amount relative to the total unknown steam amount
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obtaining a ratio of the total unknown steam amount relative to the total
receiving steam amount and a ratio of a total basis unknown steam
amount relative to the total receiving steam amount as an unknown steam
ratio and an apparent improved unknown steam ratio, respectively, said
15 total basis unknown steam amount being a value obtained by
subtracting _said total improvable steam lqﬁ?ﬁi amount from said total

uPRHetASstRa I HTRBRR, ATIER g oI SRR T T SR, and the
thetg sl siedninss AUsIRVANIQHS SRHeeaLIR tiaeHeaRidiaaNaHRgor

method according to this 20 first characterizing feature, the total unknown
steam anwhdainthich e tiaifélente devnéar e stancoamg setatiye to the
amount and the total necessary steam amount means a tosal nt of

Lo S S Bt S L R O R BRE AR bt

pipinguTheriaree itshe taiklembtiihefisisagulsisasthightbantbeabatugddwyble
a 25 predetermined system improvement in the evaluation target stea

PSRRI (éoieapsh mqﬁ@?o?%#a’ﬁ%‘ﬁ?éggé% sheamy, HROUR, Sty MR ROWI
cap.ne, SalE 9N UARSeRlBceMaRL LR saseRitifeyairlfideRcribgd total

in the background art above) is set as a total improvable steam loss ) _
abmintarkhawatigeithisteabhintpringble slvambtanath byrsubtatvang said

the total 30 unknqQwn steam amount is set as an improvable unknown

slté’éiﬁi réfﬁ%’,%vé’rr% %3 ﬁ%@fﬂ’\ cﬁ?‘atﬁ@ﬁﬁﬁ%oﬁﬁ %jteg%&:)a |op ?Z S
rafig @hkredustion in the total unknown steam amount which can be

realized after the predetermined system improvement. Also, if the ratio of

the total uikiReWRSRaATIAMGHH Fetahintnemnstemsr RBaURNgslabTe to the
ARG RS Sk a%%r%kesﬂaraﬂpaﬁs-o% PR bYE M A team

i0) and e total basis unknown steam amount (i.e. the total
aneisntnaf stkainddssthentaialng efteithesteapraement pretativn koitiven. steam

value obtained by subtracting the total 'mprovabcle steam.loss amount .
fr(‘Sﬂijhéi a%rﬁ@%%ﬁ%é&iﬁ?%%%ﬁ{‘d‘ own steam ratio, respectively, said

total basis unknown steam amount being a value obtained by subtracting
said total improvable steam loss amount from said total unknown steam
amount.

That is to say, in a steam piping, in general, there exists steam loss
due .to various causes. In the system diagnosing method according to this
first characterizing feature, the total unknown steam amount which 1s a
difference between the total receiving steam amount and the total necessary
steam amount means a total amount of seam loss existing due to various
causes in an evaluation target steam piping. -

Therefore, if the total amount of steam loss which can be solved by a
predetermined system improvement in the evaluation target steam piping
(corresponding to the total trap-passed steam loss amount which can be
solved by trap replacement in the case of the example described in the
background art above) is set as a total improvable steam loss amount and a
ratio of this total improvable steam loss amount relative to the total

unknown steam amount is set as an improvable unknown steam ratio, then,
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10 the new total receiving steam amount after the improvement) is set as
an improved unknown steam ratio, the unknown steam ratio and the
improved unknown steam ratio indicate the ratio of reduction in the total
unknown steam amount realized by the predetermined system
improvement in the form of comparison between the two values. 15
Further, if the ratio of the total basis un_knpwgﬂsj,team amount (the  total

artPOPtEaRia cuRewAN R R ER HR T IPAGRIEf ARt g peluction in
ol eeRININL ARV AMOIAHS SEhaRAN IPRRIETEARPIR SR AR M ter the

steam ratio, the unknown steam ratio and the apparent improved unknown
stpaedeteioEedissidate pproxienatall; the ratio of reduction in the total

20 unknowy sée%%cr)%%a 5‘%%{%%%2?&@&%%‘%%%%%nséf&%??&laﬁ‘fﬁqgo the

improvement i of comparison betwee WO va rom

aheysl aseerding dbesystemdidgnasingsmaihadloidhe: fislam ratio Ge. a
characterizina feature, if the improvable unknown steam ratio_or the

UrTKISSARE SYEHRQWHD Stedhaakiptovad thrioA® tbaherigtrbbaidsynknown
unknown steam fatio.anfldng, ARPRIEHRIP RIP\VRE YR KRR SISRRLFRLIO RES the

obtained, It is readily possible to grasp what specific ratio of reduction of
stéaprivesie possitietive the dhirevelatualtniredebstearhipipitingn the total

steam using system by the predetermined system improvement. Hence, in ,.
RS AR HoTi B 0, G oS TRBAER D <tRabfat .o
foE 80 APRrepidte-eyRialiafbohe HactiuaneTeef i iBHp MRsin Al OYEiest 4s an
improvements intended for steam loss reduction. Incidentally, in the

inmﬁ@fﬁaﬂaﬂf@pm@ §9@4@%ﬁ@?&gﬁb§ih@kﬂ@m@§fsﬁww@ ané the improved
ﬁrﬁg{%ﬁ”ﬁégﬂ%&ﬁ%‘ Faﬁ‘é‘gﬁéedi'i‘@'Eﬁﬁéﬁ%dﬁﬁﬁﬁ@ﬁgtﬂ&%hnkmwn

to replacement and/or repair of steam traps in 5 the evaluation
targetsteamopipingedlicad bg thanrsgecifimooedesystas [ongrasénatiotv the
a ﬂtain degree of quantitative %rasp of the total amount of steam loss
(t

i erraBRr Sen ReEee B MY WFAtHESn be solved by such
system impya¥SENnt. the ratio of the total basis unknown steam amount (the

total amount of steam loss remaining after the improvement) relative to the
total receiving steam amount is set as an apparent improved unknown
steam ratio, the unknown steam ratio and the apparent improved unknown
steam ratio also indicate approximately the ratio of reduction in the total
unknown steam amount realized by the predetermined system
improvement in the form of comparison between the two values.

From the above, according to the system diagnosing method of the
first characterizing feature, if the improvable unknown steam ratio or the
unknown steam ratio and the improved unknown steam ratio or the
unknown steam ratio and the apparent improved unknown steam ratio are .
obtained, it is readily possible to grasp what specific ratio of reduction of
steam loss is possible for the entire evaluation target steam piping m the
steam using system by the predetermined system improvement. Hence, in
this respect, there is provided a system diagnosing method more suitable for

appropriate evaluation of effectiveness of various kinds of system
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Moreover, in implementing the system diagnosing method 10 according
to the first characterizing feature, in case the flash steam generated from
high-pressure steam drain is to be reused in the low-pressure system, it
is preferred that the total receiving steam amount be grasped with the
amount of the reused flash steam being included in duplication in the
amount of seam prior to the draining. 15 [21 The second characterizing
feampree it preséendedetnioncds ms pussifiedyshiota preferred mode of

embodiment.gf the stem?ﬁi nosi method relating to the first ,. .
character?zr}ﬁléa?élgt uré’. The te&ture rsigc earllr%ac%é)rlllzeo irﬁ?ﬁat?%sgﬁnérm%%ggosmg

trageopedaidntiiaofesis € faptaidinof feusiuatioth Coivideicsiaamadrapstem
mounted in the evaluation target steam piping; based on a result of the

A RamsR diagslindad e sy acemne nt anfaasempais ah ytram traps in
amEuBl PRIAAGY BY-BO0RIRIN Y aR:PAFERA 3 188f 1955 URAUAL (hilits as

total number of evaluation target Steam traps; and obtaining, using said
tolagr ap-ip adkedssiawrt dos slegreeinf guansitasivetghasp rddisléattdamount of

loss amaunt tg obtain the improvable unknown steam ratio, or th
RS A AR TR Y R AR D B YR P gOlved. by
URiRRLRIteaTMplievaathitie apparent improved unknown steam ratio.

That is, according to the system diagnosing method of this second 30

charact_erMﬁQefé% re }Whéﬁﬁlmﬁ tded u%?ﬁé{sté’éﬁﬂ&%‘h@ theethod
evalyation aEQeﬁ&e@ﬂs?'%ﬂgr%&%gg”f%@@ﬁ, r%%a'&gg t@ﬁétﬁfﬁgh steam

traps, Itispossible to appropriately andteadily the effectiveness o
systanraimrdvemeritigh-gercksuag refelace mbmtiforikepir) bEhaesstalsay, the

e S damosi etiod ecping e, S SN o amos
caguiaiagBpseiRTHieHeeh PidhetiéaR aRedalasiagnasipaneansduded in
total amount of steam loss which can be solved by the replacement (or
refiailieftion in the amount of seam prior to the draining.

21 The second characterizing feature of the present invention is
specification of a preferred mode of embodiment of the system diagnosing
method relating to the first characterizing feature. The feature is
characterized in that:

performing a trap operation diagnosis on a plurality of evaluation
target steam traps mounted in the evaluation target steam piping;

based on a result of the trap operation diagnosis, calculating a total
trap-passed steam loss amount obtained by aggregating trap-passed steam
loss amounts for the total number of evaluation target steam traps; and

obtaining, using said total trap-passed steam loss amount as the
total improvable steam loss amount to obtain the improvable unknown
steam ratio, or the unknown steam ratio and the improved unknown steam
ration, or the unknown steam ratio and the apparent improved unknown
steam ratio.

That is, according to the system diagnosing method of this second

characterizing feature, when it is desired to reduce the steam loss in the
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the evaluation target steam traps mounted in the evaluation target steam
piping. 10 Therefore, if this total trap-passed steam loss amount is used
as the total improvable steam loss amount to obtain the improvable
steam ratio, or the unknown steam ratio and the improved unknown
steam ration, or the unknown steam ratio and the apparent improved

unknown steam ratio, the obtained values indicaie the ratio of reduction in
{1 BRI FaeR STea I RRB b e peaasmt d e st al Lyt the steam traps,

replacepanior %Sp%'g%;%}ﬁlfatﬁlﬁ“éi@%ﬁ SIRR UARSHGLAELINGF system
above, If the improvable

steam ratio, or the unknown steam ratio and the

inpoet mekin by s stbairaatiop soethend tknoeprisieam ratio and the
apparent improved unknown steam ratio is/are 20 obtained according to

e ayste TR G ndih i P B DA CRAETRRUARY RERCRIE o the
readiy Pogsibleteraraap WaahsPeeHC tatisl Ofrapapetion ob&IRaMINES dSnount

possible for the entire evaluation tarﬁet steam piping in the steam using

sysleralpdriareg aschie refarrai ahy drameapspation diamresipargase aftotal
AR . o st !
B A R ) o

clhheactalizinipie atrge DEthemrésegt mvantiod i shecfiabtiatiof éarget steam

preferred mode of embodiment of the system diagnosing method relating
tPtRE first characterizing feature. The feature is 30 characterized in that:

6 performﬂ%?@ﬁﬁ@,%%i%ﬂ%%§§§é& fleualine el auAuAHAR 18¢88!s the
steam traps mounted in the evaluation target steam piping and a steam

|ctstabennagyidele steataderssimgostabie Rlledpd i rrgyebiostenmmentio, or
fr‘gﬂéoﬂﬁlgf%‘v%;s‘%%ﬁ‘%ﬂ%fg?%&Sc @E‘ﬁ%ﬁ@%ﬂg’qﬁsﬁo%&”? JE LAl or the
p operation diagnosis, calculating a rap-passed steam loss
ameknbebiateathys tiggradatiegiypprpassiatbstead unknown steam ratio, the
obtained values indicate the ratio of reduction in the total unknown steam
amount which can be realized by the replacement (or repair) of the
evaluation target stem traps.

From the above, if the improvable steam ratio, or the unknown
steam ratio and the improved unknown steam ration, or the unknown
steam ratio and the apparent improved unknown steam ratio isfare
obtained according to the system diagnosing methoed of the second
characterizing feature, it is readily possible to grasp what specific ratio of
reduction of steam loss i1s possible for the entire evaluation target steam
piping in the steam using system by the replacement (or repair) of the traps.
Therefore, because of this, it is possible to appropriately and readﬂy
evaluate effectiveness of the system improvement by the trép replacement
(or repair).
| | [3] The third characterizing feature of the present invention is
specification of a preferred mode of embodiment of the system djagﬁosing
method relating to the first characterizing feature. The feature is

characterized in that:
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loss amounts for the total number of evaluation target steam traps; based
on a result of the steam leakage diagnosis, calculating a total steam
leakage loss amount obtained by aggregating steam leakage loss 10
amounts from the respective piping portions; obtaining, using a sum total
steam loss amount, which is a sum of said total trap-passed steam loss

amount and said total steam leakage loss amount, as the total improvable
steam losReEfABIIEE DISEAR BRSTARGR UBEIOMBNVA StBalIBsoFarsluption

the, HalnQwR SR La10, ARELEN &L BHINBIAYR AR SteaFalihiRk R d a

unknown steam ratio and the apparent improved unknown steam ratio.
Thteas) deakaiing dingreosistém ditagosing nuddaod déakisghirffom respective
characterizin% f‘eatt.ug , whgp it is desired to reduce the steam loss in the

e

e@épﬁgﬁé)noﬁrg%i% a eﬁf N tﬁ%’ §8gﬁgﬁﬁ&1péﬁgir) of the steam

traps 20 anpgéarairotshalsteprhdarkingRadinns iikasespestiMaRiBG total
portions, it is possible to appropriately and readily the effectiveness of

systnPapplosanenlesy amauripRisaes Nt sreaphimgdnanmarspdisteam
?n&é?hgo%%%%%ﬁ?g ?g%&% thir(|1IB %%ggctenzilir% %%%tuéet‘,?ﬁ?g sum %gytlétl
steam loskasstbuntavrhisiitiebtissicaithkidtabtrdpapassey stbadnldsg a total

amount calgulated based on the .result of the trap operation diagnosis and
A ERAF A DS AU E e c bR AERH O e oss
stgaimusakagedpenesifeAivetphamepstadsieam loss which can be

solved by the two factors, i.e. the 30 replacement (or repair) of the
evaluatioRbhrgainge iFnepsHpuined Henm Toevamaionttardeek tisamsum of

SBS AFB  ASTRHIBR BAPIY s o

inprovatile stesantHess@miountpeoehtdn thieampringblamman radiopletaihe the

S A Yt ook Txteand the
improved unknown steam ratio, or the unknown steam ratio and the
apparent improved unknown steam ratio.

That is, according to the system diagnosing method of this third
characterizing feature, when it is desired to reduce the steam loss in the
evaluation target steam piping by replacement {or repair) of the steam traps
and repair of the steam leaking portions in the -respective piping portions, it
i1s possible to appropriately and readily the effectiveness of system
improvement by sué_h trap replacement {or repair) and the repair of the
steam leaking portions.

That is to say, in the system diagnosing method according to the
third characterizing feature, the sum total steam loss amount, which is a
sum of the total trap-passed steam loss amount calculated based on the
result of the trap operation diagnosis and the total steam leakage loss
amount calculated based on the result of the steam leakage diagnosis, a

total amount of steam loss which can be solved by the two factors, i.e. the

replacement {or repair) of the evaluation target steam traps mounted in the
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unknown steam ratio and the apparent improved unknown steam ratio, the
obtained values indicate the ratio of reduction in the total unknown steam
amount which can be realized by the two factors, i.e. the replacement (or
repair) of the evaluation target stem traps and the repair of the steam 10
leaking portions in this piping.. From the above, if the improvable steam

ratio, or the unknown steam ratio and the improved unknown steam

raNBiNa N AR g iR GapAnE R TheTeRBs ke Fisevelealiamaertions
stez?ﬁtl ratlolls/ re obtained according to the system diagnosing method of
the third1b ¢ characterizing feature, it is readily possible to grasp what

specific rateaffoeddétibisofatednddssdsmoksibkeniontiieienired as the total

evaluation tar et steam piping in the stea slng sy the two
r&EBreved! Eth%%ﬁal&é%‘ﬁ‘t’(b? PR gtﬁj?r%estaﬁatrraﬂﬁ or the
SiRAMJGAKIRELRATIICRRINIAIE HRIRehy Ha%af%kgmsaaiﬁh@atﬁl or the

possible to appropriately and 20 readlly evaluate effectiveness of the
ystbmwmm eatlb;amétthﬁ)atﬁnmt enhevadpreplaBEnidet pratio, the

SRR AN R oLne Sean oG RBOTS TS AP steam

|mp ementlng Stem diagnosing met accordmg to secon
tmgd&h&raﬁtﬁeﬁlagﬂaaéwaam@drap phaaﬁ@bsfamkgs&tethm@}asdmt (or

of steam undeswab discharged to the outside a ult ofits p
R AR Rk h v S e

tr&e%]ﬁﬁ@ﬁb?@&n@ﬁ%@%ﬁ?‘?ﬂ team loss-amount difference due to a type

difference between the existing stream trap and a steam trap
recommeRded iﬁnelts}uepmaémhﬁtshpmd@é@ b’@mmilas ar the unknown

tra sse ea ss..30 In |m le ntl tem dlagnos|
OB 2BCT T he BERAB SH A B e Bty gy kmown

cgt@ulﬂlq&atatttalt@tatléra@ppaasﬁa m@m@sﬁ amauawwrsmﬁoy@mas/are _
one of the two methods as follow. Namely, the trap operatlon d| nosis

c&htﬁérﬁérfcﬁ?ﬁ@éﬂ@%galFt’netké‘vaﬁ)’ﬁﬁwta@@%%@%‘ﬁtrdﬂé* ithehethird
GXBM%&?&IQ{QE%BH%@&?‘R% readily possible to grasp what spemﬁc ratio of

reduction of steam loss is possible for the entire evaluation target steam
piping in the steam using system by the two factors, i.e. the replacement {or
repair) of the traps and the repair of the steam leaking portions in this
piping. Therefore, because of this, it is possible to appropriately and
readily evaluate effectiveness of the system improvement by the two factors,
i.e. the trap replacement (or repair) and the repair of the steam leaking
portions in this pipin.g.

In implementing the system diagnosing method according to the
second or third characterizing feature, the trap-passed steam loss reférs to
loss of steam undesirably discharged to the outside as a result of its passage
through the steam trap due mainly to the operational defect of the steam
trap. Preferably, a trap-passed steam loss amount difference due to a type
difference between the existing stream trap and a steam trap recommended
for its replacement should also be treated as a trap-passed steam loss.

In implementing the system diagnosing method according to the
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5 based on the result of this diagnosis, the total trap-passed steam loss
amount may be obtained. Alternatively, the trap operation diagnosis can
be performed only one some steam traps selected from the evaluation
target steam traps mounted in the evaluation target steam piping and
based on the result of this diagnosis-and number ratio information relating
to the 10 some steam traps and the all the evaluation tagi;t.stem tra%f,

trrecond teap-Prisde Pharastasivingn dantiay o bEaisEREeau Gk e ntotal
implementin ' ' i i

REE AR e RS IR A0 MRIES SHIREUIR 1T (Rltnethods as
afoblont. caN amyligythithenp epefdhimtwdiageibaid cas Tot pariNanseyonhall the
15 sé(fam,leakage diagnosis can be pe[ftFé?;me on the entire fvalu ation. d
(e yRIUSao RS Ry STAT L HERS SRRBLRSSHR BReny uaHOR Saes T apne an

stpamadleakage 9ssamephaheeiainedeAlRmatialyp Magestea@hm loss

leakage diagnosis can be performed only one some portions selected
framonetevay dtonktatedste Adtaypntivabu bheduasm aperpdion diagmosis can
RS Lo Ry ShELen AT, R IOHIAUP RGO /RN torger
concerning piping *amount ratio, mounted valve number ratio, efc.), the
steraiealage losenasiauntimayvadualiien edrget uctiyealypina iand based on
implementing the system diagnosing method relating.to the. third . .

d n Tale Jiorap s telatiae o the
diggnosingJapkags.ok SeRm AMURSReEINERM RSS! anavalugionhe total
target steam piping should be performed for each and every steam

letikcgye desed astivint bsyaivwinebrpeyded htmivddedtetiyiting or steam

leakage from.the, pipe body per se as well as for.steam Jeakage from a
dovice 1o TERTE ST 5 Hatamh dianhodne Tnuifod SeeRid co the

digeRasis saacha138 pastaipediiar enlyudagal tiaiheeogabieamddakhgge loss
from the pipe). 9 [41 The fourth characterizing feature of the present

indEREanAt AR R W I SIopb T aEHredR AtyiaRtem Rimely, the
SYSIECRAROSI M R MRS PRGN MGARBN Herget

 steam piping and based on the result of this diagnosis, the total steam

leakage loss amount may be obtained. Alternatively, the steam leakage
diagnosis can be performed only one some portions seleéted from the
evaluation target steam piping and based on the result of this diagnosis and
evaluation amount ratio information (e.g. information concerning piping
amount ratio, mounted valve number ratio, etc.), the steam leakage loss
amount may be obtained deductively.

And, in implementing the system diagnosing method relating to the
third characterizing feature, preferably, the steam leakage diagnosis for
diagnosing Ieakage of steam from respective portions of an evaluation target
steam piping should be performed for each and every steam leakage from a
joint or valve incorporated in middle of the piping or steam leakage from the
pipe body per se as well as for steam leakage from a device to which the
pining is connected. However, in certain cases, the diagnosis can be

performed for only one of them (e.g. steam leakage from the pipe).
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characterized by the steps of 5 receiving, by said inputting means, inputs

of result of a trap operation diagnosis performed by a trap diagnotor for
diagnosing operational conditions of a plurality of evaluation target steam
traps mounted in an evaluation target steam piping and inputs of a total
receiving steam amount and a total necessary steam amount of the
evaluation target 10 steam piping or an input of a total unknown steam
amount WHich Bhe @ffetbncbamiviesmithe fordineceilitgestprescamadnmention

and the total necessary steam amount; calculatin said calculati .
L o O PR AT B SR s R b ST heguosis
theinRetting NMeaRstidiotahebBdrapmpsaedgleantiass aeaus] otiiaingtkthod

by aggregating trap-passed steam loss amounts for all the evaluation
t&@@tﬂgl@mqgéﬁé?%gé@éﬁffhe total receiving steam amount and the

total necex%%gg i %%?;[5% %Q%‘%%‘iﬁ!%ﬁl tﬁ&é‘%@,o‘ﬂ{%zﬁk%aﬁk APORL of a trap

inputted to the in g means; 20 caiculating a ratio of the total

trapepatisad siagmokiss aorfunhadlabiye o theaotadiagoodom steandiagnosing
amount which is the difference between the total receiving steam amount
aﬂﬁeﬂf?é“l‘b‘?ﬁj n%@é%é&??sstggrﬁ aﬁ%ﬁﬁ sOhrEYAPIBYRBI RN \ﬁfﬁe%a?ﬁaps
rafigualt s icHiati DAl A P A Rsctolpd MRkPRIMLS B a3 MAWT @RtV ed@iving

25 the total receiving steam amount and a ratio of a total basis unknown
swtaamanwumtedvetelal vecrssbmisied By unpuatel ghnevaimation target

e RS SO HRL R SR LY A AT Rt s
an unkn eam ratfio'and an improved unknown steam ratio,
refpleetiviel/bsaithtatahdasis wokaniow steain anmounit kaiddleevakd necessary
obtained by subtracting the 30 total trap-passed steam loss amount from

tH BT AMRHSWN steam loss, or; 10 calculating a ratio of the total

unknown sieam,ameunt Lalativaialdbe iolel Fereivin g Stea AR YREARD S the

a ratio of a total basis unknown steam
trap operation diagnosis inputted to the inputting means, a total

trap-passed steam loss amount obtained by aggregating trap-passed steam
| loss amounts for all the evaluation target steam traps;
based on the total receiving steam amount and the total necessary
steam amount or the total unknown steam amount inputted to the
inputting means,
calculating a ratio of the total trap-passed steam loss amount
relative to the total unknown steam amount which is the difference between
the total receiving steam amount and the total neoéssary steam amount, as
an improvable unknown steam ratio, or
| calculating a ratib of the total unknown steam amount relative to
the total receiving steam amount and a ratio of a total basis unknown steam
amount relative to a value obtained by subtracting the total trap-passed
steam loss amount from the total receiving steam amount as an unknown
steam ratio and an improved unknown steam ratio, respectively, said total
basis unknown steam amount being a value obtained by subtracting the

total trap-passed steam loss amount from the total unknown steam loss, or;
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amount relative to the total receiving steam amount as an unknown steam
ratio and an apparent improved unknown steam ratio, respectively, said 5
total basis unknown steam amount being a value obtained by subtracting
the total trap-passed steam loss amount from the total unknown steam
loss. That is, according to the system operating method of this fourth
characterizing feature, like the zglt)em diagnosing method of the second.

charactefglnglrtng e desisripb el wiknesimsfevabRIMRRb ARl 2ty e to
S %%%&a&;%&&&% gﬂ%ﬁ&%ﬁ&{g&%@%ﬁm IMREAY B HEKRAR SIE B am

ratio, or the unknown steam ratio and the apparent improvable unknown
steaourdties] ative katet dyotid mieiatngtesearmpiowmitesdiy podsitie tosteam

grasp what specific ratio of reductipn of steam loss is possible for the , .
eFiti2 29 @i&?%@eats{aﬂfrﬁ%rpﬁaﬂ#?ﬁ%é ifﬁt@yﬁs?ﬁ%ﬁ‘f%ylsgmd
replacenant (B IRRAT sl dne fharemtnaiaipre, RacRUSBIHBIB bY ISubtracting

possible to appropriately and readily evaluate effectiveness of the system
itz dotahsrapaiseed atewipl deshrane ot lpai the datal unkasrmgtasmdoss.
system operating method of this, fourth r |zing, f if .
calculatio%\?})attﬁg’ totar %ﬁf}l- géstei(ljes?gg?n os§ %?é%%%)uﬁr%%vi\;ﬁ%ﬁﬁ%g fourth
tefehiggravable steaimrdpdtambunéywbich cingvesingrauethbyl the gystestond

improvement by trap replacement (or repair) and the calculations of th
r éﬁ?fé‘%?éﬁ%ﬁﬁ%‘%df%‘%f%ﬂ@‘inﬂh%‘éﬁn St %io‘}?ﬁéﬂﬁ’ Burinown
SR UeidNG PRI ANES SN EAT, e RIR NI RRPaIEMown steam

improved unknown steam ratio) as index values indicative of 25 the
effelitivendds oinkacysteteimpraviniont she arparantdnuiselde mpknown
the calculating means at,the calculating step, it is passible to r%##rce the
T g e S e

agterjization, qitetfibenesfofmaneeiohtb drepmepetatiomeiaipiodts; this entire
also possible to effectively reduce the time period needed until the 30

cOMBIASHANRN BIEHR eHeHeriBEsr SPstéRPintiraBmEREsIRgtian by the
C?&HMJE?%@ repair) of the traps. Therefore, because of this, it is

possible to appropriately and readily evaluate effectiveness of the system
improvement by the trap replacement (or repair).

Further, according to the system operating method of this fourth |
characterizing feature, if the calculation of the total frap-passed steam loss
amount which is the total improvable steam loss amount which can be
improved by the system improvement by trap replacement {or repair) and
the calculations of the respective values (the improvable unknown steam
ratio, the unknown steam ratio, the improved unknown steam ration and
the apparent improved unknown steam ratio) as index values indicative of
the effectiveness of the system improvement are automatically effected by
the calculating means at the calculating step, it is possible to réduce the
burden of calculating operations after the diagnosis. Further, with this
automization, after the performance of the trap operation diagnosis, it is
also possible to effectively reduce the ‘t'une period needed until the

consideration of the. effectiveness of system improvement using the
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[5] The fifth characterizing feature of the present invention relates to a

method of operating an aggregating system for system diagnosis having

an inputting means and a calculating means, the method characterized by

5 the steps of receiving, by said inputting means, inputs of results of a trap
operation diagnosis performed by a trap diagnotor for diagnosing

operational conditions of a plurality of evaluation target steam traps
metlatddtivmmesydigation target steam piping and a steam leakage 10
diagnosis E%T.”Ofﬁ‘eeﬁf?ﬁ 8}{%‘?"&@ ¥ 0%!%%’18%%“ forg @ﬁ@%%‘%‘s%ﬁé%%h%%@d%&ms
from respective piping portions o the evaluation arget steam piping an

inpyits wkahiedalff epetvitia gtaaapgregubivg shattotafnespssatyisteaoris having
amount of the evaluation target steam piping or an_input of a total .

R SIS PR A L H AR BB m@%&%ﬁﬁg&d by

_1551§ée&gbglgpunt and the total necessary steam amount; calculating, by

said calculating means and based on the result of the trap operation
diagnosis iageittéeto bive saplitimputieegsretotal trapiisasdedestdisn ¢bss trap
amount obtaingd by aggregating trapspassed steam,.loss amoupts fqr all .
RS Ror A ek PRS0 B cttatiag oy AR Chb g Eposing

MepBEadivth Masesdiiarest af thlaralegmdeakagdegiagnasisdeputesHo traps

the inputting means, a total steam leakage loss amount ohtained by
aggragHet Ream [erMIE RS ARERInAeREn MBIRG faRtve piths leakage

poﬁ?g&&@;ﬁ@ﬁ%&%ﬂ?h@&@ﬁ@@ FeAMA A g ilalteam Jeakage

necessary 25 steam amount or the total unknown steam amount inputted
to fitvem impsiitint vagapsng apoutating of riiio of dsativiotargetastidass piping and
amount re{!}gtive t%qti:e total.unknown steam amoun Whi%:f%iﬁethe "
dliffBPAHE e B et BUA tHE (e SRRy SRRt Ang the Rigissary steam
negasRalY Siealbamailnhas @3B0 pEavakie pipkAeWY Staaiakio, ¢faidl total

sum total steam loss amount being a 12
unknown steam amount which is a difference between the total receiving
steam amount and the total necessary steam amount:

- caleulating, by said calculating means and based on the result of the
trap operation diagnosis inputted to the inputting means, a total
trap-passed steam loss amount obtajned.by aggregating trap-passed steam
loss amounts for all the evaluation target steam traps;

calculating, by said calculating means and based on a result of the
steam leakage diagnosis inputted to the inputting means, a total steam
leakage loss amount obtained by aggregating steam leakage loss amounts
from the resﬁective piping portions;

based on the total receiving steam amount and the total necessary
steam amount or the total unknown steam amount inputted to the
inputting means, |

calculating a ratio of a sum total steam loss amount relative to the
total unknown steam amount which is the difference between the total

| receiving steam amount and the total necessary steam amount as an

improvable unknown steam ratio, said sum fotal steam loss amount being a
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sum of the total trap-passed steam loss amount and the total steam

leakage loss amount, or; calculating a ratio of the total unknown steam

amount relative to the total receiving steam amount and a ratio of a total

basis unknown steam 5 amount relative to a value obtained by

subtracting the sum total steam loss amount from the total receiving

steam amount, the total basis unknown steam amount being a value

oftanebithy tuilat dctipg dseeslistemtallssesamdusd anbthe foial tfeaoidpakage
known steam amount, as an unknown steam ratio and an improved

ﬂﬁﬁﬁgﬁﬁogﬁtﬁﬁrfaﬁo, respectively; 10 calculating a ratio of the total

unknownggiRana e untdelatiferie theatotal kecoivingsiaammaoteuniciadve to
a ratio of a total basis unknown steam_amount relative to the total

rébeilataldresiTing stprBaamotv s Enof At damappkrgn steam
IMRIONGE MIKRQW R SIeA AR 16R0¢ Bbgvg%ﬁa&mgt%p gl %B'Eﬁ!ogfl’@am loss

steam amount being a value obtained By subtracting 15 the sum tota
steanuloissramotint frotalthrectatahgniizamm stearmanibentotihdkisis unknown

according to the system operating method of thjs fifth. characterizin
g A AR e AR R R
featdre,AsaciseRRRYeMINRIBPHOVRRIM UKRaw! SlaaudkifeRhtBRam

unknown steam ratio and the improved unknown steam 20 ratio, or the -

uritiowR & RIANRIRY eA A AP FSERTITINE0atERATERA steam ratio,
oul . " . . _
caicu atE%ﬁ%x; ér‘w‘é%"i‘g'g#'%&{‘xg gieﬁ{ésté)%isﬁ? LEh ﬁ%?fé&%h%ﬁgag{é‘éﬁt‘%@?éme to

specific ra tion of steam loss Is p ort ntire
evhlritah iecgrt siesteapipingdnihesieanm tisinf systebbhyithenkvewn steam
factors, i.e. the replacement (or repair) of the traps and the repair of the

SERTDS RN eSO HERIOIENEAHL BMIHAS BBsYHIBqE™ steam
apprePLateynangseadily aNpiRgieliarivRPe SR QLD SHBleMspectively, said
improvement by the two factors, i.e. the trap replacement (or repair) and
tHetebhisis welisakingstserionmdomHunng cordihite tohtbrargd tynsubtracting
operating metiod of s M, 30 KSR A PRGOS 1G-S
opera%mg hethod of the Tourth
That is, according to the system operating method of this fifth
characterizing feature, like the system diagnosing method of the third
characterizing feature described above, with the improvable unknown
steam ratio, or the unknown steam ratio and the improved unknown steam
ratio, or the unknown steam ratio and the apparent improvable unknown
steam ratio, calculated by the calculating means, it is readily possible to
grasp what specific ratio of reduction of steam loss is possible for the entire

evaluation target steam piping in the steam using system by the two factors,

- ie. the replacement (or repair) of the traps and the repair of the steam

leaking portions. Therefore, because of this, it is possible to .appropriately
and readily evaluate effectiveness of the system improvement by the two
factors, ie. the trap replacement (or repair) and the repair of the leaking
portions. '

Further, according to the system operating method of this fifth

characterizing feéture, like the system operating method of the fourth
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13 characterizing feature, if the calculation of the sum total steam loss
amount which is the total improvable steam loss amount which can be
improved by the system improvement by trap replacement (or repair) and

the repair of the steam leaking portions (i.e. the sum of the total

trap-passed steam loss 5 amount and the total steam leakage loss

amount) and the calculations of the respective values (the improvable
ucknoastesteang fatbytheil the caloutasiam ohtbe tienniptel ettamklnswamount
sicamyala and the apparent fmproved unknonn SICAm IRlo) 8 B Xoved by
values indicative 0 errectiveness of the “System improvement ar

aglamatitally Biipeiedhpibdsalcauaiing meannaldOiheacsl cudtitie stepair of
it is possible to reduce the burden of calculating operations after the

dithatrerrdemensgrariprna iemibadHpetindopplfsrnnnsset figam loss
AR QREIPHAR HiRAPSISE AT ASARIEANE IxRHEGIVEI fRduoR NS IINE of the

period needed until the consideration of the effectiveness of system

imespeetient vdingstHeteal ouptioradsults k161 Eteasixthatiarabterizdgown
feature of the present invention,is specification of a preferred mode, of |
o PGP BT DR AR B A R 10 o R Ao ved
chanaelerangcdeatyaidhesfaatdievalehniadienzed by the sferebeiaias of the

generating step performed, based on the calculation results of 20 the
cAEElaThiBareeR haraa Yomakisad idlerdefdudde ippdgelating means at

a%%@%ﬂ@&é%ﬁ%’gﬁ% 5¥ﬁf§“g§§§£ﬂfﬁ5i%of°f 8130 FYAANQR d8fBulating
having contents ihdicative of at least the total unknown steam amount and
theparptivableftmk tbeyd stgacsisatibuat g | veitthntHataaldivinizetiotgnddter the

indicative of at least the total trap-passed steam.|oss amount,.the su .
o8 BB (LR SRR HHEOA0NE dhionoUoh SPBHI i ectively
evalgatoRhedig BHARD EIEILE RRtTREVES il dRRatihe SIRO¥Te SRR Mess of

ratio and the improved unknown steam ratio or evaluation data having
conteies imheanoaenhviiags the ealrnliaenteasvltatio and the apparent

improved fé]]knf)h/\én E%?t%mcﬁagi%cterizing feature of the present invention is

specification of a preferred mode of embodiment of the system operating
method relating to the fourth or fifth characterizing feature. The feature is
characterized by the step of

data generating step performed, based on the calculation results of
the célculating means, by a data generating means included in the
aggregating system for system diagnosis for generating evaluation data
having contents indicative of at least the total unknown steam amount and
the improvable unknown steam ratio or evaluation data having contents
indicative of at least the total itrap-passed steam loss amount, the sum total
steam loss amoﬁnt and the improvable unknown stem ratio or evaluation
data having contents indicative of at least the unknown steam ratio and the
improved unknown steam ratio or evaluation data having contents
indicative of at least the unknown steam ratio and the appafent improved
unknown steam ratio.

That is, according to the system operating method of this sixth
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30 That is, according to the system operating method of this sixth 14
characterizing feature, evaluation data having contents indicative of at

least the total unknown steam amount and the improvable unknown

steam ratio or evaluation data having contents indicative of at least the

total trap-passed steam loss amount, the sum total steam loss amount

and the 5 improvable unknown stem ratio or evaluation data having
cohtenigeindiogtieetuivas dvasudtouniatevhasisgrerrdtotano dicativerol atleast
unknown. steam ratio or evaluation data having contents indicative of at .
TR BT RS EOCATY 1 Rt S A e ratio
stgansvalisisoscaattetMyithe dairgrneraidicameanst Wikth Ibist baked total
on the 10 generated evaluation data, it is possible to appropriately and
réaanyPReRat e 2 kv ARG ittt StearR Aoty IO and the
AHR,ohile URARIGRIACIMEN (QrIEPEI ANEIEP ALl IR o188 Meontents
leaking portions. More particularly, in the case of the evaluation data :
havitigatonterftat fedisiative ohknlesst sheatotabtiokaod/ thstemrpransslinnknown

and the improvable 15 unknown steam ratio, there are.indjcated.the total
OGRS B UG GE MO 3 SIS Apdonct the

evaluaiomiateshstean MiNGANGHRedRPIAYARIUNEARWSICa@ratifttio is
which indicates what specific ratio of reduction is possible in the steam

logeriaraedvhiuaisn datgetseerntiRsingleaeie, iN&possBle b@sed on the
CERER U ALAA A 21 AT N U S EHER RS R ity

stem improvement. ore, IS respect, es possible
tocovidiuate dffoceivappsepiaietysgotheasityptiereffectivien ¢bs owdHadtaanf the

loss reduction by the system,improyement thrqugh the trap replacement
(AR EHIBFBPRRE ?%%?Wﬁﬁ?é\fg}ﬂéﬁi’ﬁ?o HRE ?86?5&% partipps.
trap replaggme phiQic2R FER3I AR NS SeRRY QidRakG RARORS VT tifients

in the case of the evaluation data having contents indicative of at least

thintbtaltirepofasdedsstehentived unlonewnifeeim aoralsteand Heg improvable

MO and e MPIEYAIE MNKROWHAIEAMR (NP &M own steam amount
which is the total amount of steam loss in the evaluation target steam
piping and the improvable unknown steam ratio which indicates what
specific ratio of reduction is possible in the steam loss in the evaluation
target steam piping. Hence, it is possible to evaluate, in terms of both the
amount and the ratio, the effectiveness of the system improvement.
Therefore, in this respect, it becomes possible to evaluate more

| appropriately and easily the effectiveness on the steam loss reduction by the
system improvement through the trap réplacement {or repair) or by the
system improvement through the two factors, i.e. the trap replacement (or
repair) and the repair of leaking portions.

Further, in the case of the evaluation data having contents
indicative of at least the total trap-passed steam loss amount, the sum total
steam Joss amount and the improvable unknown steam ratio, there are
indicated the total trap-passed steam loss amount and the sum total steam

loss amount as the total improvable steam loss amount as well as the
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indicated the total trap-passed steam loss amount and the sum total

steam 30 loss amount as the total improvable steam loss amount as well

as the 15 improvable unknown steam ratio which indicates what specific
ratio of. reduction is possible in the steam loss in the evaluation target

steam piping. Hence, it is possible to evaluate, in terms of both the

amount and the ratio, the effectiveness of the system improvement.
THerSRablp Wknospa cetaeshaasined hishsibdignteranhrt nsorsific ratio of
apeiapigiel pacanely e SlRGVERESR M) (s ISR 9SRISANENan fing
the system improvement through the trap replacement (or répair) or
tHdesysteihisraiblaeatebubugie the taon facfdrsth. ehéhentkamt and the ratio,
replacement (or repair) and the repair of leaking pqrtions. 10 Fuyther, in i
tﬁg‘%ﬁ?ﬁ‘(ﬁé“ﬁ% YR Y QGTRG S iﬁg?@ Sof Bt faksrefRect. it

UBKRAWA:SIeaEhIaYR &Rl bt EﬁBE%@Hp'fHﬁP&‘%@ly%ﬁé@a@%otﬂ% effectiveness

evaluating the effectiveness of system improvement through comparison
betwiden strawdopal yeduehivs dimipdris snsbern dmprhectwentathesughrthe trap

easily effected.,In this respect, it hecomes possible to evaluate mor.
PR AT nd R S T R TR g oo
tHacsyusieneimibrovieae nicihlcaeghche (tap rephasemedt {0 regeai) ostb¥eaking
the system improvement through the two factors, i.e. the trap

rdiSEd8R%ent (or repair) and the repair of leaking portions. Further, in the

case of the,gygliatign dgta baying,eopientsy e iNratyS of 8LeA Bentents

unknown steam ratio and the apparent improved unknown steam ratio, in
evndicaitiyetiof effbotilahessksystomtémprostmentlthheughpocorghrisdmown
beéweent e two values,.the %om rigon betw ent@e two values C?%?ﬁ_r h‘
e H T B AR YIS P S e B S SR VAR QIS RGP throug

appropsiely bewveatiththereffegiveners esnipadbosidatniass 1Reueiiorlues
by the system i‘r;né;govement through the trap replacement (or repair) or by
tH@ByRechRsHIpPEbsHENnt IR dhinederb 1@‘@?@?@@.@%@1@% evaluate more

r%ﬁ?&ﬂ}%@ra@@ @H&@? %@8&8&}@&&@5}[‘% steam loss reduction by the

system improvement through the trap replacement (or repair) or by the
system iﬁzlprovement through the two factors, i.e. the trap replacement (or
repair) and the répair of leaking portions.

Farther, in the case of the evaluation data having contents
indicative of at least the unknown steam ratio and the apparent improved
unknown steam ratio, in evaluating the effectiveness of system

improvement through comparison between the two values, the comparison .

between the two values can be easily effected. In this respect, it becomes =

possible to evaluate more appropriately and easily the effectiveness on the
steam loss reduction by the system improvement throﬁgh the trap
replacement {or repair) or by the system improvement through the two
factors, ie. the trap replacement (or repair) and the repair of leaking
portions. - _

And, in the system operating method of the sixth characterizing
feature, by effecting the calculations of the respective values at the
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portions. And, in the system operating method of the sixth characterizing
30 feature, by effecting the calculations of the respective values at the 16
calculating step automatically by the calculating means and effecting the
generation of the evaluation data at the data generating step also
automatically by the data generating means, the burdens of calculating
and data generating operations after the diagnoses can be further

alteNiatkding stdp vt anedécallio iz abercalrlitiap sreansftepehetiecting the
performance of thg diagneses until,the consideration_of iye

spiEaa b e ARl flih 8 MRS IAGTRNCRES also
effegivehti{ZllyThe deveénth gbaceaitnzing:teatpthobtird pieséntioubntiog and

relates to an aggregating system for system diagnosis, comprising: 1 )
in'éamng%%%ﬁ%%r%@am@sw&ﬁ%éﬁ? SHARPEREG S 7 r%’%ﬁﬁe‘dfaglﬁ"é’&md'
onerationdiagnasis Rerermadbyihediar dagneanieriagRetitthance of the

operafional conditions of a plurality of evaluation target steam traps
mdisgedsisamedudtion teoyetdseatiopiping afw inplfecbianessl of system

receiving steam amount and.a total necessary, steam amount of E{ae .

o RIS e AL S 6 ISP AR RSB P& TRl Cisn AIegiyely-
amount wiijth 151 difiereficehetwerpithedotahteceivihglaieprasampiivention
and the total necessary steam amount; calculating means for calculating,

bassuten thanraBeE PRI RN SR HaRBESS FRMRBLHNG
means, a ﬁh&ﬁg%%g%ﬁg %?%@%}%Sgrr%g?%lﬂbiaéﬁﬁg @gmnotor of result

aggregating trap-passed steam loss amo for all the evaluation target
stefimtirap Speastidoditmtsial peckivinedstoatheatnan dizgnbties fotaliagnosing

e SO o e L ke ST UL o
of theitadl trapnRasded eieAR-essaa MifslainedadbedotH Aok Weiving
Stiﬁgﬁwgﬁm and a total necessary steam amount of the evaluation target
steam piping or an input of a total unknown steam amount which is a
difference between the total receiving steam amount and the total necessary
steam amount;
calculating means for calculating, based on the trap operation
diagnosis result inputted to the inputting means, a total trap-passed steam
loss amount obtained by aggregating trap-passed steam loss amounts for all-
the evaluation target steam traps;
based on the total receiving steam amount and the total necessary
steam amount or the total unknown steam amount inputted to the
inputting means, L
said calculating means further calculating a ratio of the total
trap-passed steam loss amount relative to the total unknown steam amount
which is the difference between the total receiving steam amount and the
total necessary steam amount as an improvable unknown steam ratio, or;
said calculating means further calculating a ratio of the total

unknown steam amount relative to the total receiving steam amount and a
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which is the difference between the total receiving steam amount and the
total necessary steam amount as an improvable unknown steam ratio, or;
said calculating means further calculating a ratio of the total 30 unknown
steam amount relative to the total receiving steam amount and a 17 ratio
of a total basis unknown steam amount relative to a value obtained by
subtracting the total trap-passed steam loss amount from the total

uritinafestetahtiasis ambnewvassteranrmsounsralativaitr sy ramblavead by
unknown steam rag Otafs ea né%syge%f"%éé’é b?&het QWP stea the total

amoui; Dﬁglng 8 valtie o y subtracting the total trap-passe
stedmdoss segnau mafsmmmm ankinoknostaaste loasranpcataliatingraroved
ratig of the total unknown steam a E\E{nount relative to, the total receiving

SHHROTRbEHSAEM dat PR WSty ely hidid fofialamis dakTomroslee s afpaunt
tpdhgtatal HRGRI VIR SIRAM, MW RS U QYA BIERIN- A0 4Rd BN 1oss

apparent improved unknown steam ratio, respectively, said total basis
RGO &mamlmmmémgvam@ﬂa@mﬂmémby subtracting the total

_trap-pass%% ‘#eatm Iogsrg Oogphtlro ot | unknoggﬁ:firrr; I‘?ﬁ? T ae%we to

is, accordi Bggr2gathg s em of this S&venth

SystamaPRsaintnm etbeeh oftbahnwill chrytiotefizi netid dlakis dﬁknown steam
described above, with the improvable unknown steam ratio, or the

RSO SELHRATRaitot BRI RRASOVRE GIAEDHRORATPRAD, WRiHgwn steam
URA0 MRS IBUR. AR ARRPIERIHBR/R ABIE ISR R UBBEBRI said

ted by the “calculating means, it is readily possible to grasp wha
snﬁaﬂlbaaimmﬁkmmmmmm“mmbemgossmﬂelmbh@lmrby subtracting

R R R A R

pOSSIble DRRAD @@@é@&h@g\@b raadilycoyalitate eﬁmmﬂ&h@rﬁyﬁf@mma
|m rovement by the trap replacement (or repair). Further, according to

gbhegsHFE By StERTHIRRsTsEReth ofsthia Ry Pkt zing deature
Ca@&:@%@a B[)Uée %ﬁrﬁ%\{ﬁlwfg‘\%ﬁe unknown steam ratio, or the unknown

steam ratio and the improved unknown steam ratio, or the unknown steam
ratio and the apparent improvable unknown steam ratio, calculated by the
calculating means, it is readily possible to grasp what specific ratio of
reduction of steam loss is possible for the entire evaluation target steam
piping in the steam using system by the replacement (or repair) of the traps.
Therefore, because of this, it is possible to appropriately and readily
evaluate effectiveness of the system improvement by the trap replacement
(or repair).

Further, according to the aggregating system of this seventh
characterizing feature, if the calculations of the various values are
automatically effected by the calculating means, it is possible to reduce the
burden of calculating operations after the diagnosis. Further, regarding
the input of the diagnosis too, ﬁhe diagnosis result can be easily inputted to
the inputting means through input from the trap diagnotor, so that the

trouble of the inputting operation can also be alleviated. Moreover, trough
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automatically effected by the calculating means, it is possible to reduce
the burden of calculating operations after the diagnosis. Further,
regarding the input of the diagnosis too, the diagnosis result can be easily
inputted to the inputting means through input from the trap diagnotor, so
that the 30 trouble of the inputting operation can also be alleviated.
Moreover, trough 18 these automization_of calculationg and improved

cHheRm apbIRIgati A tCpLARRRTABE STIREAYSR GHEFARSY dibdRBYls, after
sppeshislo cleaivclupdisahsinaeiadnertsd ally figemle

rmance of the trap operation diagnosis un%flithe consideration of the

efffetiiznbssedfisystbmtinenpeoirelmaeded rmfidretbel aeviionmcoswitef [Be trap

The eighth characterizing feature of t resent jnventiop relates to an
AP G SO To PRy GEEEE B ShaG: TR o etiem
reaRiviRG oM adhae Waeanialainh adeakage diagnotor respectively,

inputs of results of a trap operation diagnosis 10 performed by the trap |
diagnotorlfr ditlem cirltbpehatiarieriengitifiad s of | thaipweeh daysation
t eam traps ina agon t te a{g}qnq3
s%%%@éaﬁg%aﬁ%ﬂ%r%g% tr?é)l?ea ag%n?di%gl%tlgg{fggr nsing
diagnosingstasingeakage foornarespegtiVieqipiadgperibagefidthend a leakage

evaluation target steam piping and inputs of a tqtal receiving steam 1 .
- FHBERC i EE TR A oI o oth SRR G SR, AR ARG agnosis

S rRIBNG LR (RRPtAhadetel UBKRWLSIaAR AiBRMé N ichdddions of a

difference between the total receiving steam amount and the total

noberslity sfcwnlugtioniaizatHenta MannITORBIRIaINY ayaduatigntherget
It of the.t 2 ti ' iS4l t t ' ti
F e 16112%%51‘15 Oap%ﬁ%é%&‘ i’é%ﬂ%%%‘s?gﬂ%é‘aé%% g)é%f%éﬁ 19 Me2NRaRage

tota %%pPp S eam loss amountobtai ggrégating ‘
trdinpassed feiedindnssiametnim landdh geefeval uatipodargep gibsenpweasns of

- said calculating means calculating also, based on a result of the steam

e GeARBRid BRSPS BE RS HRRHE 8% Qtaitplatfeeiving steam

amount and a total necessary steam amount of the evaluation target steam
piping or an input of a total unknown steam amount which is a difference
between the total receiving steam amount and the total necessary steam
amount,

calculating means for calculating, based on the result of the trap
operation diagnosis inputted to the inputting means, a total trap-passed
steam loss amount obtained by aggregating trap-passed steam loss amounts
for all the evaluation target steam traps;

said calculating means calculating also, based on a result of the
steam leakage diagnosis inputted to the inputfing means, a fotal steam
leakage loss amount obtained by aggregating steam leakage loss amounts
from the respective piping portions for the entire evaluation target steam
piping;

based on the total receivihg steam amount and the total necessary
steam amount or the total unknown steam amount inputted to the

inputting means,
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25 leakage loss amount obtained by aggregating steam leakage loss
amounts from the respective piping portions for the entire evaluation

target steam piping; based on the total receiving steam amount and the

total necessary steam amount or the total unknown steam amount

inputted to the 30 inputting means, 19 said calculating means further
calculating a ratio of a sum total steam loss amount relative to the total
unknown stehrambaintgvmickis therthitie cricalbbimgeenitiiéagibla sum total

receiving steam amount and the.total necessary steam amount as an, .
Al BT R B B LN S8 T B e s ROURE N Ajeh is the
being @ st hefwhe HoiBt feRlpassed steaaniossmmeinhah thb ot decessary

steam leakage loss amount, or; said calculating means further calculatin :
2 RSO RTAGUBAS KHBRF Sebipakponeraisave ¥atnesid Fraditab steam

< : : .
b O A | S AU the
frorhafretdatal lredaign fpsteammamionnit as an unknown steam ratio and an

improved unknown steam ratio, respectively, said tatal basis unkn
steam antdifit %t%ugjgﬁfé?n&r%% ﬁ'gﬁ%e%ﬁﬁ%%tﬁ? the total
trapiBase etk BRI ANRIREFO R 1R 1SR BKAQI: Haa Iasse @it Bhd a

calculating a ratio of the total unknown steam amount relative to the total

retediving stehnd baritiHningwn atieror areeaiasiatherismvabisnebtained by
am&‘%@%%ﬁ IMe 0,18 Fn%tt%{lr&%ga'v'r}gs%t%%&%%&h%é%%@%ﬂ;%g@em

ratio an pparent improve tin nown steam ratio, respective
tosah basisadnkn ewkisteansameuritie ngleaval e obtaih e bycsub tstetingratio,
20 the sum total steam?ﬁ;\ss amnt from the total unknpwn stea

ing

aRfSBREETH: RIGIOSAUIRGSS HERGERGEAMY SyRMITAIGHS 8ightHe obtained
characterizingrieai edikerthel SyaiepheRe alingd 3o d RIdhsetifbm the total

characterizing feature described above, with the improvable unknown
unknown steam loss, or;

calculating a ratio of the total unknown steam amount relative to
the total receiving steam amount and a ratio of a total basis unknown steam
amount relative to the total receiving steam amount as an unknown steam
ratio and an apparent improved unknown steam ratio, reépectively, said
total basis unknown steam amount being a value obtained by subtracting
the sum total steam loss amount from the total unknown steam amount.
That is, according to the aggregating system of this eighth
characterizing feature, hke the sﬁrstem operating method of the fifth
characterizing feature described above, with the improvable unknown
steam ratio, or the unknown steam ratio and the improved unknown steam
ratio, or the unknown steam ratio and the apparent improvable unknown
steam ratio, calculated by the calculating means, it is readily possible to
grasp what speciﬁc ratio of reduction of steam loss is possible for the entire
evaluation target steam piping in the steam using system by the two factors,
" 1.e. the replacement (or repair) of the traps and the repair of the steam

leaking portions. Therefore, because of this, it is possible to appropriately
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steam ratio, or the unknown steam ratio and the improved unknown steam
25 ratio, or the unknown steam ratio and the apparent improvable
unknown steam ratio, calculated by the calculating means, it is readily
possible to grasp what specific ratio of reduction of steam loss is possible
for the entire evaluation target steam piping in the steam using system by
the two factors, i.e. the %%Iagement (ar repair) of the traps and the repair

o Eeadilyserrinate) sisabrensseplithe, BEtsmR PR fssithe two
F%ﬁtﬂﬂ@?ﬂ@?e&ﬁe?&‘ dd %%Y&'@%@E%Vaﬁ%%ﬁ@f SeMe leaking

improvement by the two Tactors, i.e. the trap replacement {or repair) and
theombimaiis.of the leaking portions. Further, according to the aggregating

system of this.eighth 5 characterizjng feature, like the aggregati ystem

o the sevbHHDE a AETEFOG rGh M (AP Ao RSt Mo U loie. Clehth
valhesaferiaiip maticaiiy efidetedhy thesalsataiipg seadis, LS RAsSibenth
to reduce the burden of calculating operations after the diagnosis.
Fohreciedarmndesiarapuit dhhecrdeplatingsdigh b sarowe values are

diggnosisdests §8RLe sasily Hhinaytiad (e thenpuiting MeansSHQHER the

inputs respectively from the trap diagnotor and thé leakage diagnotor, so
thatitderirofiniel of thigrigpuptngtioperaften the deghesadlevitether, regarding

Mgqreover, troygh these aytomjzation of calculations and improved .

o RS 57 T TSR e SRR b e RS O B g Begasily
it {spiseRogsie tapliestiveleaduge-thetinepleorriod asrdediaml the trap
consideration of the effectiveness of system improvement usliér;% the

paimre@dtgbﬁg}mmdém@mﬁ@%éh@réw tagtinputting
NSO c%%ﬁk%ari&%”aﬁ?{e 'BE%IE”?&O%%%%P%HIP%%Q'{ESQ& %LJH%HiZ tion of
aggregating system’ for system diagnosis relating to the seventh or elgahtlh

chaflaalatizing dedturepraOctihefieatnee i charasierfred iy patformance of the

generating means_for generating, based on the calcylation resulgs of the .
caiRatRgrAthBERRM O datablﬁgﬂﬁase‘aﬁetﬂ@ﬁ%feaﬁ% reduce the time

period needed wuntil the consideration of the effectiveness of system
improvement using the calculation results.

[9] The ninth characterizing feature of the present invention is
specification of a preferred mode of embodiment of the aggregating system

for system diagnosis relating to the seventh or eighth characterizing feature.

' The feature is characterized by:

data generating means for generating, based on the calculation
results of the calculating means, e\%aluation data having contents indicative
of at least the total unknown steam amount and the improvable unknown
steam ratio or evaluation data having contents indicative of at least the
total trap-passed steam loss amount, the sum total steam loss amount and
the improvable unknown steam ratio or evaluation data having contents
indicative of at least the unknown steam ratio and the improved unknown
steam ratio or evaluation data having contents indicative of at least the
unknown steam ratio and the apparent improved unknown steam ratio.

That is, according to the aggregating system of this ninth
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of at least the total unknown steam amount and the improvable unknown
steam ratio or evaluation data having contents indicative of at least the 25
total trap-passed steam loss amount, the sum total steam loss amount
and the improvable unknown steam ratio or evaluation data having
contents indicative of at least the unknown steam ratio and the improved
unknown steam ratio or evaluation data having contents indicative of at

|ehertnsexininm ienttnen o Hrel BsieIpareRtatipDBe thathafrfhe sixth

steam ratio. 30 Fhat is, accqrding tothe qg?%q;'!gg this, NP 1east
ik gﬁ%?g% ezrllrzl%-ge %g{&fee,‘m%e @g)éystem%%per ting rég![%ggaé%t e sixth oas
ctiss astalizingieath e cavaluatnmdatadihdngnpeotehis indicatwe eteam ratio
least the total unknown steam amount and the improvaple ur][known

SBEa PRI e AR CHITERE hERAERS N HCH e atile BF al9atl: the total
‘AP RRAASSESIBANARRAT AR l1R YL LSHERIIASSAUROWHA the
a

ndthe improvable unknown steam ratio or evaluation data having
conerreibelicaikemiat esmhealiknowsseduatipicdate thavimgrragents
unknown steam ratio qQr evalyation data having contenis indicative,o
B R e 1 AR e e i A o PG Ea o

Staaand atigiis 4P generaiRm hiathe dalingensnating metinstivatbfthis least the
based on the generated evaluation data, it is poss‘;rsget appropriately
|

aHBRBAHTy s Aetirabi ERR SPBRTRE SRIBFAY SR R gt 1s
lfgggg $ak€d 1 AR raakadc_egaﬁ@mm%pﬂiaamd theyieRaii el thea368Mn the

Ing portions. More particularly, in the case of the evaluation data _
hgeingrsentearal dstindicdtive, oftatiteasistibleottn umkprawhistelm amdoupadily

and the improvable unknown steam ratio, there are.indicated the total .

AR SRR WTeR 6 hE At o G VL g o he
eyaluAlioN Jas aREHICAMe pHIV Giafd Haa-dppovathe vridiakshiteapaations.
which indicates what specific ratio of reduction is possible in the steam

loss in théVsvalnatbadotkige: e sarpRinge AEHdRtiPR fRissiiRg contents
YalHate IR Lo i Octittqetqgtaﬂ%tow dbs: mtiomheefarivaRessRbvable

e
the system improvement.
unknown steam ratio, there are indicated the total unknown steam amount

which is the total amount of steam loss in the evaluation target steam
piping and the improvable unknown steam ratio which indicates what
specific ratio of reduction is possible in the steam loss in the evaluation
target steam piping. Hence, it is possible to evaluate. in terms of both the
amount and the ratio, the effectiveness of the system improvement.
Therefore, in this respect, it becomes possible to evaluate more
appropriately and easily the effectiveness on the steam loss reduction by the
systenﬁ improvement through trap replacement (or repair) or by the system
improvement through trap replacement (or repair) and the repair of leaking
portions.

Further, in the case of the evaluation data having contents
indicative of at least the total trap-passed steam loss amount, the sum total
steam loss amount and the improvable unknown steam ratio, there are

indicated the total trap-passed steam loss amount and the sum total steam
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Therefore, in this respect, it becomes possible to evaluate more
appropriately and easily the effectiveness on the steam loss reduction by
the system improvement through trap replacement (or repair) or by the
system 25 improvement through trap replacement (or repair) and the
repair of leaking portions. Further, in the case of the evaluation data
having contents indicative of at least the total trap-passed steam loss

alstRmeABuAR1ehE SEalBREYRIIENERHE M ARO0EBE aRKNEHRs the
5&%?;5%95@&*1%5%&6%&%%%@&?@9&8ev&?ﬁ%“ﬁ&’d&%%é@%ﬁ&%%%%ﬁﬁic ratio of

amount and the sum total steam 22 loss amount as the total improvable
stegiucioss Epossihds indheastbamidgsswatie avdhoiiosteagetatoanhiglping.

indicates.what specific ratio of reduction is pqossible, in the steam loss.,in .
8 PRGBS RPN, R EoTaEe D1 B LIS SR PEA THE Tatio
taescplbaiafpTam snddhe malieobdhe fffeCliMengsscOithehsy $i@fkct, it

improvement. Therefore, in this respect, it becomes possible to evaluate

iSO DRRRIRIR tarereluifp ewTRPEVENEat yrpmbegsdyt ysaffectiveness
redue 8ns§§/' : O 5y RIIRIR %&H% %ﬁg)%\%%qﬁgﬁpf Eil((eﬁe trap

repair) or e system improvement throug o factors of the trap
repipleemeash(ofaepajphahbihbyeiair of deakingpocienseritd hadbeh ithe two

the case of the evaluation data having contents, indicative of, at least the .
urkAGH Eii?rﬁ"%&ié%%f%"ﬁ’f&%ﬁ?p Wéﬁd@&gﬁéﬁi’ﬁ%ﬂéﬁ% ng portions.

evaluatingripgiRffectyepgss Of Sy SEEMHRPENEBRNHINRUAN ICOMPArsOkents
between the two values, the comparison between the two values can be

earilicatizetofl ainleaist rtep sutkinosoortearpassipland thalimpravet usknown

a%?égg{i%%% aunlde\era dlgtth% S % e%@%%%igsnstgfe s%t am i%? Srrevdeucggtﬂtwough
the ‘system n’nprovemen’tl% rough trap réplacement (or repair) or by the

Sysiaf HBprovervesh ttiiough theliwe, ideiermaidhiedropetepianaihe tiv(ovalues
repair) and the repair of leaking portions. Further, in the case of th

eGaRAorPaRtackieriRg cobtethds SesRRAbAfRPBITEE RN g GpRte more
St&@ﬂ%&ﬁl‘ﬁ@i‘_{; 408 BRRAYEHJIPREBMSEness on the steam loss reduction by the

system improvement through trap replacement (or repair) or by the system
improvement through the two factors of the trap replacement (or repair)
and the repair of leaking portions.

Fui'ther, in the case of the evaluation data having contents
indicative of at least the unknown steam ratio and the apparent improved
unknown steam ratio, in evaluating the effectiveness of system
improvement through comparison between the two values, the comparison
between the two values can be easily effected. In this respect, it becomes
possible ﬁo evaluate more appropriately and easily the effectiveness on the
steam loss reduction by the system improvement through trap replacement
(or repair) or by the system improvement through the two factors of the trap
replacement (or repair) and the repair of leaking portions.

Further, if the generation of the evaluation data is effected
automatically by the data generating means in addition to effecting the

calculations of the various values automatically by the calculating means, it
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unknown steam ratio, in evaluating the effectiveness of system
improvement through comparison between the two values, the
comparison between the two values can be easily effected. In this
respect, it becomes possible to evaluate more appropriately and easily
the effectiveness on the 25 steam loss reduction by the system
improvement through trap replacement (or repair) or by the system

insp EvEsthdn tithmsdiglea Hdrenbrisdenrs of wrdavdptinghleperadanoprshahy data

and the repair of leaking.portions. Further, if the generati f the o
o R e BT, TR RS Sramumaoion
agiditionlto gftreiliig the cBoctilelyaiiodtcaf the daneuparbiesceded until the
automatically by the calculating means, it, 23 is possible to reduce the,
pereiterr e uplitl o peiRrENe 26w Y oBYAtYBndPARKR SR RtioHSIRg, the
the dagnosig-fyrther, with these automization, it is also possible to
effectively reduce the time period needed until the consideration of the

effectiverigssdeinggiem improvdementisigg e Ssyvbduatioperting method
Incidengally, in jmplementin system operating method according to ..

O AR B o e T BB AINEE (B0 Rea Ry ine
SYBICHbREERAGINYG 1 thensaurRpidR L@t ShakaslEhiZIn G fea ehARLAGE zing

the flash steam generated from high-pressure steam drain 10 is to be

réeRBerm incrsn-Hredlurb sememrenmed anam HirkRosifgrmetave drain
agequdip E%ﬁé‘&doix{hﬁ]fér%@f Jarealle ds%@éﬁft%”@ﬂ@a%ﬁéﬂt dhignosing

preferred that the total receiving steam amount be grasped With the
amotintdhtieerdinged fiastotdent xinhrmeiiidddnd duptisetitoeingheatures, 1t

amount of s rior to the draining. 15 Also, in implementing the syste

ol PTG BB G A R S B R AL I YRR R the
apghopleHERHBOANS:AY MBGRLIBEL SYSEEACEAFINR A0 EISRIRAAR in the
eighth characterizing feature, also like the system diagnosing method

aosepPeRbabseAmanes thdbmebagniagrd characterizing features, the
trap-passggsggggth%fgng%w&g)dgg gﬁttg}ﬁ%@emﬁing method according to the

fourth or fifth characterizing feature and implementing the aggregating
system according to the seventh or eighth characterizing feature, also like
the system diagnosing method according to one of the first through third
characterizing features, the trap'pa.ssed steam loss refers to loss of steam
undesirably discharged to the outside as a result of its passage through the
steam trap due mainly to the operational defect of the steam trap.
Preferably, a trap-passed steam loss amount difference due to a type
difference between the existing stream trap and a steam trap recommended
for its replacement should also be treated as a trap-passed steam loss.

In implementing the system operating method according to the
fourth or fifth characterizing feature and implementing the aggregating

system according to the seventh or eighth characterizing feature, the

- calculation of the total trap-passed steam loss amount can employ either

one of the two methods as follow. Namely, the trap operation diagnosis can

be performed on all the evaluation target seam traps mounted in the
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20 undesirably discharged to the outside as a result of its passage

through the steam trap due mainly to the operational defect of the steam
trap. Preferably, a trap-passed steam loss amount difference due to a

type difference between the existing stream trap and a steam trap
recommended for its replacement should also be treated as a

trap-passed steam loss. 25 In implementing the system operating method
acveldatip thegdopigring fiftid et tani they fesullrofids dplenteagiride total
the aggreqgating system according to the seventh or eighth chatacierizin

O D RS PR . P -CarP e LG EPRU e trap

efRigtRihdiagRei Bimive pathedfedSoldiovwndaomely stbedi apaps selected
operation diagnosis can 30 be performed on all the evaluation target seam

trEpEnihentrainatantetspt siaamirges ppaitet waihe eradvetioay farget
OffRiS,dli SSuihegoial TaPRaSSed RIS THAS I ATMIL B BRiumber ratio

obtained. Alternatively, the trap operation diagnosis ¢an be performed _
onforneasomersletimgtriap sheelemes sreamtHeapalandorhtagbttbeavaluation

traps mounted in the evalyation target 5 steam piping and based on the .
BTG R SR TRCP VRS RPN PN T h be dnteined
steafudtargand the all the evaluation target stem traps, the total

trap-passed steam loss amount may be obtained deductively. Also, in

implemenfitip tie Byslemaapingihs meatesa apetrbing refhodiarepusding to the

c ctariz] implemantjing.ih ' .

o e e A B Bgting, gyvtem

staanythakatye tths s25rhohi nfican @iy e fieturae tdfet e wdatiethofl shees total

follow. N ly, the trap operation diagnosis can be performed on the

AT BV EGAER 17 LA, G CRaPIP SO Sr Pl ALt ST Eghods as

diggnesis, thmlele! Sraigakaaedesmhamasabaayke Q!étgfb@@ﬂ)rmed on the
0

Alternatively, the trap operation diagnosis can be performed only one

semidrporishnsisiactedgebnsterne aining napadg beseshratpipheg rasalt of this

iﬁgar?d ;’%Irs‘;oi%,‘(eet_igl%sujc%%this?te?&%&”?é&ﬁ:%&g SYLRUNAMOUMIB e obtained.
Alternatively, the trap operation diagnosis can be performed only one some
portions selected from the evaluation target steam piping and based on the
result of this diagnosis and evaluation amount ratio information (e.g.
information concerning piping amount ratio, mounted valve number ratio,
etc.), the steam leakage loss amount may be obtained deductively.

And, in implementing the system operating method according to the
fifth characterizing feature and impiementing the aggregating system
according to the eighth characterizing feature, preferably, the steam
leakage diagnosis for diagnosing leakage of steam from respective portions
of an evaluation target steam piping should be performed for each and every
steam leakage from a joint or valve incorporated in middle of the piping or
steam leakage from the pipe body per se as well as for steam leakage from a
device to which the pining is connected. However, in certain cases, the

diagnosis can be performed for only one of them (e.g. steam leakage from the
pipe).
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information concerning piping amount ratio, mounted valve number ratio,
20 etc.), the steam leakage loss amount may be obtained deductively.
And, in implementing the system operating method according to the fifth
characterizing feature and implementing the aggregating system
according to the eighth characterizing feature, preferably, the steam
leakage diagnosis for diagnosing leakage of steam from respective ' '
portions Zsighen, dvamatlemenigos shaay Pipin getiatic b enstheodaewrding to
each and every steam leakage from a.oinf or valve incorporated in
e e P R L T B B g e
asclordiaamitealiagerfiom acltevieaitwipcHdhirpiningis gensestash of the

However, in certain cases, the diagnosis can be performed for only one of

tREAT R DR R halhn data seprradngipg ans wutdiHed saaatrgon of
tﬁ%@%ﬁ%ﬁ%%ﬁ%ﬁt@m%@?ﬁgﬁ%ﬂg}&t@? S chyacalizinofealtys be

and implementing the aggregating system according to the ninth
chemactsiizingfektaeshowganetatiomtirte cevaludtiplagatiebicthe datso, for

generating, means is not.limited tq generatiqn qf 5 data showing jts .. .
OSSRV EY S A Saber Ao BTN H o a9 ket SagRpsi
ShQWRgG, itheaRignia e dishaxitenstoy lsst ienyshewiagleor characters,

calculated values by the calculating means or the diagnosis results, the
ebﬂ&n%]ﬁ@@ﬁﬁ?&%aﬁﬁ@ﬁﬂﬂcﬁﬁ%ot only numerals or characters, but also
graphs, figures, etc. 10 BEST MODE OF EMBODYING THE INVENTION
In Fig. 1, numeral 1 denotes a large-scale system such as a chemical
pBES TIMQ D20 ERBORNE N ONTREBNY#3¥01€3N steam piping 15
(shown with solid line) installed in the system. Numeral 4 denotes a
steam-using apparatus to which the steam piping 3 is connected. At

respectiveppsitians hibis leden ARINgI3r doeie i ayBRUReGINE Ste@Bmical
traps 2 in connection with the piping and the steam-using apparatus 4.
plant, using many steam traps 2. Numeral 3 denotes a steam piping
(shown with solid line) installed in the system. Numeral 4 denotes a
steam-using apparatus to which the steam piping 3 is connected. At
respective positions of this steam piping 3, there are mounted the steam
traps 2 in connection with the piping and the steam-using apparatus 4.
Further, this system 1 uses compressed air and nitrogen gas, in addition to
steam. Hence, numeral 5 denotes a compressed air piping (denoted with
" dot line), numeral 6 denotes a nitrogen gas piping (denoted with two-dotted
line), and numeral 7 denotes a piping-connected apparatus to which the
compréssed air pining 5 and the nitrogen gas piping 6 are to be connected,
respectively. Each of the piping 3, 5, 6 incorporates a number of joints for
pipe connections/branching and a number of valves for opening/closing or
switching over the pipes.
For the purpose of comprehensive improvement of the
above-described system 1, an attendant person of a maker who makes/sells

the system components and also installs/maintains the system offers to the

chient of the system to conduct a preliminary system diagnosis limited to one
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Further, this system 1 uses compressed air and nitrogen gas, in addition
to 20 steam. Hence, numeral 5 denotes a compressed air piping (denoted
with dot line), numeral 6 denotes a nitrogen gas piping (denoted with
two-dotted line), and numeral 7 denotes a piping-connected apparatus to
which the compressed air pining 5 and the nitrogen gas piping 6 are to be
connected, respectively. Each of the pi%g 3, 5, 6 incorporates a number

ofiined fipgaosiscndhdisetenioratit thrychisrbahaubepaianiivcdodate, ete.

T T

atiendiapipetsanafcl maicar Wwithenakesidellldhe of sterpresispdaddes in the |
and also installs/maintains the system aoffers to the 830 client of th(g systegw
saumber of

Sorfe BEEEY
?A&%@Qﬁéﬁﬁ@%Qﬂ%@ﬁ%ﬁ%%ﬁé%%%@?@eﬁ?@%ﬁ%@&ﬁ albeHaIeyeSE difkmosis,
e

e diagnosis and which of areas la-Id in the system 1 should be selected
asrdmbatidis targdtare snThem thatidatd sleddf eiwgidsis decided in the
discussion, the maker perspn in chatge sends.a required;number of 5
diag nosin%hﬁle&r%%ﬁag% e e%%?g%?cgfé%%]ﬁaﬁg e gc?glﬁﬁ:}g]l?ty Bt %e result of

digign@sisudeiarbaieth itheatlone tifbar datidat dfvd afdbagnasis.to be effected,
Incidentally, in this embodiment, it is assumed that as the result of the

diBAREIBrAITARIN SRR amES drHfig RBSR nEORS T epal egrditions of a
o1£‘ alo p%rrg%%%s&?ggr%%aps in the%%fr?;gtgs%ﬂsggmgl, a fluid lea z:%%%%SlS for
didipmsisifeg fHiad) hoshagdiulhienidgm ibapgcronpratisestivithe migiamiof the
the piping, of the evaluation.target piping, in the target system 1, a system

OAREAHE: EESHCRICHOR g H5s g FeLetbSFoD et of Sy aprov enent

IMEENRIBRNMOP aikSYSieReEsHGliomeédheflasgrbaySieprdvand® in any
maintenance 15 improvement diagnosis for diagnosing need or no need of

infoEmM ePNE ARSI Rte RN EBIM B CUFEFG addptedSy the MRjBEenANCe
st lelhis iR ARTRY HALIH UG, R aRT BURLAIPErARiSrA¥oment in o
stream traps 2 in the
maintenance method currently adopted by the target system 1. It is also
assumed that in the trap operation diagnosis, all stream traps 2 in the
target system 1 are set as evaluation target steam traps and in the fluid
leakage diagnosis the steam piping 3, the compressed air piping 5 and the
nitrogen gas piping 6 are set respectively as evaluation target piping.
Further, in this embodiment, in effecting the fluid leakage diagnosis,
it is assumed that regarding the steam piping 3 having a greater numbgr of
pipes in particular, a simplified diégnosis (simplified steam leakage
diagnosis) for diagnosing steam leak from bypass pipes incorporated in
bypass circuit for the steam traps 2 is to be effected. And, it is also
assumed that for the compressed air piping 5 and the nitrogen gas piping 6,
leaks, if any, from the jbints or valves or the pipes per se, and from the
piping-connected apparatus 7 are to be diagnosed, respectively.
Fig. 2 shows a portable trap diagnotor 8 for use in the trap operation
diagnosis. Mark 8A denotes a diagnotor body, mark 8B denotes a detector
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target system 1 are set as evaluation target steam traps and in the fluid
leakage diagnosis the steam piping 3, the compressed air piping 5 and the
20 nitrogen gas piping 6 are set respectively as evaluation target piping.
Further, in this embodiment, in effecting the fluid leakage diagnosis, itis
assumed that regarding the steam piping 3 having a greater number of

pipes in particular, a simplified diagnosis (simplified steam leakage
diedrosi)focatiagntintpstbendisgrdtomtingya Sdpipehen dirgpratsdhindys 8A
hypass circuit for,the steam trgps 2 is.to-be effected. And, it is a . :
TR Pt G ST e B SRS diaguosis
Giedadics cfcanyd vamdhe joints of k@geor the pipes per se, and from the
piping-connected apparatus 7 are to, be diagnosed, respectively. Fig. 2 |
shows a PeFtabnenesiesagpetatiansl cerdiirrsualh Giserifam stnps 2 using
27 to elﬁcableé-coc?r’%?ri;(e%::’}tqe%gig1 %}%{giga{ié%t%ﬁqggglﬁ 8%A. The dgl’gg{r?oﬁ%%r)%ody fer
Stndnidiedisa displagrests dor S fuhdispayitgipfuted toptntbesiagndsisned
results, etc gnd variqus kinds of keys 10. For diagnosing operational

P Ra S e ST ol g Al SRR DB b A date of
dRIRRSHY atteREanheo it thely ita shmetd ndiedatg ahe keys 10.

diagnosis for each steam trap 2 and input these confirmed data, together

vithesn hyspineinb aadioreching pachBmptihmdeiartoar Sl dgremtast frath each
t d{ﬁg‘}ﬁ r PELRURTANG, keYS,1 1350%& and
o“lgl%’(ci:tﬁ%] Selr{IEéaégia of t %E%e(t%%%% S&Bre%r?%otr%%ét with ggg—ggl%ngr%%gterminedan
peitietiohitife steaiorirap @ sityuiiacdt temparatarezah of ibeasiwatvibratich are
inéensity é'n ultrasonic range) of the steam trap 2 are detected. With the
bk B8scribed detection operation, a calculating section incorporated in

the diagngtambadly 4y 6alauiaignaa URRE-sisamHURasHre Afcdlihaigadttion

trap 2 based on the detected value of the surface temperature and

cittcormentetdp-hestia srokon kadyabdoonlcgitieshis wad sdnnanpremsye of

. the steam trap 2 based on the detected value of the surface temperature and

- calculates a trap-passed steam loss amount qt (in this embodiment, mass
flow amount per unit time) due to a malfunctioning of the steam trap 2, by
correlating the calculated used steam pressure and the detected value of
vibration with a steam loss amount (so-called, steam leakage amount of
steam trap) due .to vibration and trap passage related to a pre-inputted
steam pressure. And, in this calculation, it i3 judged whether the operation
of the steam trap .2 is good or poor. And, the result of this
calculation/judgment is stored in a storage section of the diagnotor body 84,
together with respective inputs of the serial number, the model, the
diameter, the usage of the steam trap.

However, in case some or all of the input items such as the
confirmed data, date of diagnosis have been downloaded in advance from e.g.
a client’s side managing computer-system or a maker’s side diagnosing
computer system to the diagnotor 8, it is not needed to input these data

again and at the time of the operation diagnosis of each stream tap 2, only
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flow amount per unit time) due to a malfunctioning of the steam trap 2, by
correlating the calculated used steam pressure and the detected value of

- vibration with a steam loss amount (so-called, steam leakage amount of

20 steam trap) due to vibration and trap passage related to a pre-inputted
steam pressure. And, in this calculation, it is judged whether the operation

of the steam trap 2 is good or poor. And, the result of this

cepnimmstipmg e e diHprae isaeriedf the diagnotor body

84, tooelpr it IesPEPINGINRMISOL B ST TR ls BEhiliBraps 2,

25 diameter, the usage of the steam trap. However,’in case’some or all 0
thbdnpaidtdatiosidttesiite contitthe delatztedateadhiciagmasishmvairentems

dowplqaded in advance from e.q. a client's side managi .
BTSRRI, HRRE L Lhe RR eSS O PG, B Ao wective
diagneiak-8pdl 5 Relaeededile B dNese’Ati3A R8N 8f MR WRgmotor
of the operation diagnosis of each stream tap 2, only 28 confirmation of

thhosky §r8-inplileel innmstdn esdesuliitel theetied seanditariinggreisedo the

of.the plurality of steam traps 2 alculati tection r. tgcted

va S&%’%ﬁhgoﬁﬁﬁ item g%’c u mQ%gnﬁPréggéi%glrgsEo é’[]h(eﬁgl og)g%ﬁsgag% the
odihgriirigiethepaspestive m stieédidraped which-akealbtctoredimihes shown
storage section of the diagnotor body 8A, will be inputted, as result of the
trép efation diagnosis, to the diagnosing computer system 11, by

connecting;he;diagartas §4erhaediagnasingsemnuten sYEEMskLifVighe fluid

wired or wireless connection) as shown in Fig. 2. 10 Fig. 3 shows a

pbradisigel shkapesiiagddier kadongsadhahthiuihneshanssl dlizagnndier AZ.athere
leading end of the gun-sha eqb iagnotor 12..there are dispos .
RO PREE RN Ral 5L Ao CEC LA ALto NG L v decting

ulisasoaiewalerabenficic iaaking pdlnidAlea keas goihef thet diagaetend 2f the
there are provided a display section 15 for displaying inputted 15 contents,
dhigrasorehithear asp@ipded refsnlay rrdien giplaying inputted

contents, diagnosis results, etc. and various keys 16. This diagnotor 12
further includes an earphone 17 for outputting a detection sound which is
an audible sound converted from the detected ultrasonic wave from the
microphone 13.

For diagnosing fluid leakage from the respective piping portions (e.g.

 piping, joints, valves, piping-connected apparatuses) using this leakage

diagnotor 12, as shown in Fig. 3, the diagnosing attendant will orient the
leading énd of the diagnotor 12 toward a detection target portion and while
visually confirming an irradiated point p of the optical beam from the
optical beam source 14, the attendant will gradually change the orientation
of the leading end of the diagnotor 12. And, for each orientation displayed
in the display section 15, a leaking point, if any, is detected, based on a
detection value (sound pressure) of ultrasonic wave and a detection sound
outputted from the earphone 17 for each orientation.

And, if a leaking point is discovered by this detection operation, by
.an operation of the key 16, storage of information regarding this leaking
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further includes an earphone 17 for outputting a detection sound which is
an audible sound converted from the detected ultrasonic wave from the
microphone 13. For diagnosing fluid leakage from the respective piping
portions (e.g. 20 piping, joints, valves, piping-connected apparatuses)
using this leakage diagnotor 12, as shown in Fig. 3, the diagnosing
attendant will orient the leading end of the diagnotor 12 toward a

detéation tagjenpmdico ahd whltelaidogllyectisiyminthandreamioted pdiamgd for

of the optical beam fraom the optical heam source 14, the attendant will ;...
CTATRETIARES B a1 SHRARAA DI o PR LA (P isions
Ard ot Eraikape Rabem fiop st dalthedispiyase ¢tipntbd dleapirgtions of

point, if any, is detected, based on a detection value (sound pressure) of
uttadenie Wave and a detection sound outputted from the earphone 17

for each ?%egft?l%oég%ég&fﬁéﬁ'% NP dRCVBIeIROHISHRIATEIAS the
operation, by 30 an operation of the key 16, storage of information

reljstsling thisneakidgt28cpdintisdastihetdelthi tize peaivu it g lse chiegraftor 12,
the diagnotor 12 and for respective items of distance, type, direction and .

RS BAIERAR PRE L RO IR P OB S B (Y8 R AT Ry DR ©t

arg inpuEer Ryonerations fethekay abeadn HrerBBaerdssaiibad e ms the

of the calculation conditions, the distance mans a distance between the
|dakingp pivtdranththei fgidmeans typeyfdenkins Tuigh ssmemtieiing

point such.as a pipe, a yalve, a joint . e diregti ”
detection@%gxcltignrg 8? tﬂfe’%u ?raai’obr?l/i% \%\?%g\/ﬁesf%?%@ %ﬁlﬁéﬁp%ﬂ?an ?f?él s, then,
flpigkatamns thpecotidaldatidluidorekpeativalyd 1tht pdbrigauti of whevabhdatection

items of the calculation conditions, then, hased on these calculation .
cEAtforibartrlre aitnRg sRetRaveld cfﬁ%a%ﬁ%,lrﬂeceiq gt fluad loss

seeHo.Af the diaghatandicaleuirten-ainid /QSpo A G ERIH WAL, the: weight

leakage at the leaking point (in this case, the weight flow amount per unit
tidlevfontheiséarar ousibtimenfogsthadeavo lppe impunt gs and a volume flow

amount per unit time for the loss amounts gp, qn for the compressed air and
the nitrogen gas, respectively). And, these calculation results are stored in
the storage section of the diagnotor 1, together with the ultrasonic wave
detection value, the calculation conditions, as well as e.g. the position
information, diagnosis date inputted separately to the diagnotor 12.

Like the aBove"described case of the trap condition diagnosis, after a
series of leakage diagnoses for respective piping portions, by connecting the
diagnotor 12 shown. in Fig. 3 to the diagnosing computer system 11 (via
wired or wireless connection), the calculation results, the detected values,
the calculation conditions etc stored in the storage section of the diagnotor
12 for each leaking point, are inputted as a result of fluid leakage diagnosis,
to the diagnosing computer system 11.

Incidentally, in the case of a method adopted in this embodiment,
while all the stream traps 2 included in the target system 1 are set as the
evaluation target steam traps, in the trap operation diagnosis, the operation

diagnosis by the trap diagnotor 8 is conducted only on some stream traps
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15 amount per unit time for the loss amounts gp, gn for the compressed
air and the nitrogen gas, respectively). And, these calculation results are
stored in the storage section of the diagnotor 1, together with the
ultrasonic wave detection value, the calculation conditions, as well as e.g.
the position information, diagnosis date inputted separately to the
diagnotor 12. 20 Like the above-described case of the trap condition

dieperSienlinestease feanst Reuinglidashiosed roreespltive pisigla decided
pﬁ]r}lggshlﬁ{lg %ch%é?&thelﬂg' 8&%@&?0?@\‘@%%%13&%&?%& te traps.
dlagnogmg compul%er system via wired or wireless connection), t%%l
cllseintinmsdsol thih eedele et thvaldiegnitiaésc sleutgicon idondltimmsigions of all
stored in_the storage section of the diagnotor 25 12 for each leaking point,
aqum@&g@%&%@%ﬁﬁ?mﬂa@ﬁ%ﬁ&%@& B RUAPS 2 Of the
compuiek sysiem Wil neidentaliyelnihsseasstefameihied adopted in this

embodiment, while all the stream traps 2 included in the target system 1

are set agMise, ekileatBrofathetsram pipingidiHiberapropesaish air piping 5

diagnosis, the operation 30. diagngsis by;the trap diagnotor & is_conduct
P SRS 8, B ooy SRRy (YRR Th holmg B¢ the
reprgseistveanes |pddeigednthtbygiitié disgksgiondvatintugsclicit) dbakage
the evaluation target steam traps. Then, based on the s{tﬁt of this

BRI er AAPRRRE ARSI ELGIRb B BPS o PiPing
”ngt%g“?(s%@e%%ﬁ@éw, the;Sieam Jansadf the SHaroeksysimddavilie the
evaluated by way

ay of déduction. Also, while all of the steam piping 3, the
coaprsessdtivepipiagla devided Hitoysh Gusdismes®inwhthithgatient) of the
system 1 are sef as.the evaluation tagget piping, in the fluid legkage .
CHESRBCI VG RARLSE RO etk TGRSy e osult ofthis
CRRALELRLOY T EPIBLKRIRHEHH AP0 0N S 48hesitinal v iRHHopOHWIeRS piping
3a, 5a, 6a included in the representative area la decided throu%l the

didcBsSdinvitrssasaiansiorirntaghe afvide ARpEHOPPARTS pilin Gemgressed
S TSI 0 el o
deduction.

On the other hand, for the system improvement diagnosis, with
reference to a data source document relating to the system construction
provided from the client), the diagnosing attendant inspects each system
construction in the target system 1 on the day of diagnosis and diagnoses
any inappropriateness in the existing system in view of obsolescence of the .
existing system construction and the current operational conditions thereof.
Regarding the maintenance improvement diagnosis also, with reference to a
data source document relating to the presently adopted maintenance
method provided from the client, the diagnosing attendanf will inspect the
target system 1 in the respect of its maintenance aspect and diagnose any
inappropriateness in the present maintenance system in view of
obsolescence of the existing system construction and the current operational

conditions.

Incidentally, though may vary depending on the system, some
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3, 5, 6 (in this case, each of entirety of the steam piping 3, the
compressed 15 air piping 5 and the nitrogen gas piping 6) will be
evaluated by way of deduction. On the other hand, for the system
improvement diagnosis, with reference to a data source document
relating to the system construction -provided from the client), the
diagnosing attendant inspects each system 20 construction in the target

syenpleonfitbalaysteaisgretisciierdatiesed inihaHysteprdapraement
the existing system in view of ob ISHRG SYSERP deri

T R, L S R e A o BN romering
rhagiignessarmptonamaniodiagnpsissise, uitaneferepeectssindatanstruction
source document relating to the presently adopted maintenanc?e 2

kb A HreraRE BRI 08I SRR AN RIGAT i ARy 2ES R CRAP ﬁgﬁ%t?f’rhgva“er
tgehays e dindheAaeRest RfitsanRiNteRARc . ReRRNLM HiadRasataAYnce

inappropriateness in the present maintenance systemin view of )
oboteticamcerefahdreyistiignspiearresiostinctbh Ringexlags a tank, axis

opgrationa| conditions. 30 Incidentally, though may vary depending on the
sgggﬁ'ﬁ,}%%tmtcgr : %%(aé%é%vs}cgf ?ths%téelr%%%gﬁgﬁb%&%ﬁ ‘subjected to the
system impsenamenilctisgndshdngledetivatdiagndeiy bgsthizingp diagnotor 8
construction for renderigg high-pressure steam into lpw-pressyre steam

2OB S8 SRR SFRRAEAT eRTEACRL PR AT R E GRS meluded in
pEHS%?P&&BﬂfH%%QQaW%‘f ehdPiRg SONSHYGUAR (RNeRli@keinbefore,
Some examples of the maintenance operations are an inspection of
ctinrostoreth iforipitpoteg s bé atbnilptios/jalgmenttisndtr delsctiovicalue,
such as a steam turbine. Upon completion of the operatign diagrosis by.
8L @%ﬁﬁo{%}f;%’ &h Fea%s?r%%s ol ‘("%Ielér%(sﬁé’ aﬁ}g s%gé%n%?}ggsltemg
heseinaftetbinGdHeskiresOiha rapasaniativepa e naf thertaldet shstemrage
1, as described hereinbefore, the stored information (e.g. the

caratianonfjibgnisae rdiagneiet &ishs AR LIRAUINERE HARRANY§ somputer
ugﬁg{%ﬁtq]@pclgﬁm IGSO(EPQ‘%W‘&SHI% the leakage diagnosis using the

leakage diagnotor 12 on the piping portions 3a, 5a, 6a (‘representative
piping portions” hereinafter) of the stream piping 3, the compressed air
piping 5 and the nitrogen gas piping 6 included in the target system 1, the
stored information (e.g. the calculation/judgment result, detection value,
calculation conditior_ls) relating to each leaking point and stored in the
storage section of the leakage diagnotor 12 are inputted to the diagnosing
computer system 11. In addition to the inputs from these diagnotors 8, 12,
based on the data source dﬁcuments provided from the client, the total
number T of steam traps in the target system 1 (that is, the number of all
the evaluation target steam traps in this embodiment), the number of
bypass valves V included in the entire steam piping 3 of the target system 1,
the number of the bypass valves Va included in the representative piping
portion 3a, entire piping amounts X, Y in the target system 1 for each of the
compressed air piping 5 and the nitrogen gas piping 6, and piping amounts

Xa, Ya of the representative piping portions 5a, 6a are also inputted to the
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relating to each representative steam trap 2a and stored in the storage
section of the trap diagnotor 8 are inputted to the diagnosing computer 15
system 11. Also, upon completion of the leakage diagnosis using the
leakage diagnotor 12 on the piping portions 3a, 5a, 6a ("representative
piping portions" hereinafter) of the stream piping 3, the compressed air
piping 5 and the nitrogen gas piping 6 included in the target system 1, the
stingnosfogratopni@ysyistevaltibyiovdnd§ menkeybohrd epetidronsiue,

20 calculation, conditions) relating to gach leaking point and stored in the
torage SOETEHEbr 80 EERBIRS (0% TEE SR e ST g g the
campyted syHantdceitimd dildemioathe iU Rirafithe Wi greitim by 1deam
based on the data source documents provided from the client, the total

remdentiQs fieshe eabetaseckryetesyslamegoame uitedhimtbedbrgnosing
25th luation t . : . " ! f
comgéﬁ\:;\é% \%\%?ﬁrﬁggmg%‘gsﬁ@ﬂﬁfmmg e number o

bypass va Inclu tire steam piping 3 of the target system
1, the nufiteetatihetyivass vaines Mainclndd Feth&repiesertativa of a an

piping portion 3a, entire piping a ts X, Yinthet t system 1 fqr .
e%é?mfﬁlc%ﬁﬁﬁagééaé?%ﬁ)mr&%%gﬁ&% PR ARG B, &ppiler or
PHRING ARSI Kého¥a Phinaramr aseniativepiPiRthRAPIART RN GosatRirate

also inputted to the 32 diagnosing computer system 11 by way of e.g. )
keyttoardeask ranions e tienml s addte rbhsauri sl e doNGBURREHES line
PRSI IR AN 0 21018 AR08 MG SISAR AoUdL Gl ANEiJ0tAhe total
necessary steam armount Qo for the erntire target system 1 are also _
inptechiss the giagnosing §eonapuie: sy sterordiidyl waydofegikeytpobigh4 of
operations. The total receiving steam amaount Qi (see Fig. 7) Is a fa.
aﬁl%ﬁsam"qwgs&@ﬁ%aﬁﬁé&o Nemslgersyatin 5’6 SHhen B potained
bgilen @ Ax RN ekshheatinha dardehRyae b Foimoing Kiving

a separate system and amounts of steam qi2, qi3 to be reused in a

|etepressureting i froenfiasia stetah gerevaredfroieamgharbstiweugh gx 4

steam drains. The total necessary.steam amount Qo.is @ su

t@g%%%\glnu gg%a% gﬁ({uﬁ%ﬁj% (1)_? some mann& iR Pha r&i?éet gystem 1.
Incidentally, qm1 through qm3 respectively indicate the amounts of steam
supplied to the low-pressure line.

On the other hand, in the system improvement diagnosis, the

 attendant first inspects each system construction of the target system 1.

Then, based on the result of this inspection and the data source documents
provided from the client, any system construction in the existing system and
needing some improvement will be extracted. Thereafter, the attendant
will summarize system improvement proposal, an economic advantage
obtained by implementing the system improvement proposal, costs of
implementing the system improvement proposal and input these system
improvement proposal, economic advantagé, implexpent cost, as result of
system improvement diagnosis in the form of a predetermined document to
the diagnosing computer system 11 by way of e.g. keyboard operations.
Further, similarly, in the maintenance improvement diagnosis, the

attendant first inspects the system 1 in the respect of its _maintenance.
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the steam-using apparatuses 4. Namely, a value Qx (= Qi - Qo) obtained
by subtracting the total necessary steam amount Qo from the total
receiving steam amount Qi means a total amount of steam gxI through gx
4 15 (unknown steam amount) lost in some manner in the target system 1.
Incidentally, gml through gm3 respectively indicate the amounts of steam
supplied to the low-pressure line. On the other hand, in the system

i brovdraeed eladhestestie ohttbiinameinmn sastdbadatystewce document
constryction of the target sy, ; The n t '
IR S L I SRS come
Sitsieroveonsiit eHON e thetemdstihy Putesafied, thedittpadmet will summary
improvement will be extracted. Thereafter, the atfendant will summarize

SYREERO PR R AR BRI b 18 S HBATES AR RE G BRAEpligment cost
IRIERGHIN GRSy $EM B PIRYMEN L RIORRRA SASIB e MRS @AABmIC

the system improvement proposal and input these system improvement
padiyosdh zecandivhe aundenaeret doilarmentasndt ebmesnleoprgsiammrovement
improvement diagnosis in the form of a predetermined document to,the .
CTRARBETNG il Sybedt 4y o B 2 VAR s il Bnosing
Fenthphtsinyatymin theywaiptehaack dyrave mestadiagnosis, the 30
attendant first inspects the system 1 in the respect of its maintenance. 33

Then, badstl 6AA@FhnabOTRiPREaheR ARt PR L S SRR B At the

PrRyidast frorphe plisnt,any cxisiipgmainieRanceINead s eding SaRsutes
improvement will be extracted. Thereafter, the attendant will summary
nfethodiirgpaleentins: épotiatoiigk dpnamis diduatitags agdiegaiens program
cast 5 and input these, i.e. the method improvement proposal, th

DB RO Rrtade 2t (PG eAT Bt 28 VARG of BRBta ep of

é:ﬂ L5
ost, asS aresu

inpRIaYemast diagnesisaiftire-fann of a predetermined document to the
diagnosing computer system 11 by way of e.g. keyboard operations. For

each of t aboy@Mri% iPats celsylattand Ger gRsulp for  each
diagnesis s aanasing s NPHIA LY RIS Th o4 QMR RXPAESthe trap

diagnotor 8, there are obtained a total number of representative steam traps

Ta on which the operation diagnosis has been conducted and a number of

- defective traps Tx included in the representative steam traps 2a. Based on

this, there is obtained a ratio of the defective fraps relative to the
representative steam traps 2a as a trap defect ratio Kt.

()  Based on the calculationfjudgment result for each
representative steam trap 2a in the diagnosis result inputted from the trap
diagnotor 8, there is caleulated a sub total value = gt obtained by
aggregating trap-passed steam loss amounts gt due to trap defects for all
the representative steam traps 2a (that is, a trap-passed steam loss sub
total due to the trap defect for all the representative steam traps 2a). Also,
by multiplying this sub total value 2 qt with a unit price of steam
pre-inputted, there is obtained a monetary converted value M2 gt of the
trap-passed steam loss sub total Z gt due to trap defect. Incidentally, in the

instant case, for each monetary converted value, a monetary converted
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following calculations (a) through (j) according to an aggregating program
PS in response to an instruction from the maker attendant (step of
calculating, see Fig. 4 and Fig. 5). (a) Based on the calculation/judgment
result for each 15 representative steam trap 2a in the diagnosis result
inputted from the trap diagnotor 8, there are obtained a total number of
representative steam traps Ta on which the operation‘diagnosis has been
coatucfer andyaauwibebotadefbatide traps Tx included in the

represen ive s &éaps 2a ased on, éhjs%}he&e iS 0 talneql% ra c% Ofeach
the defective tra?saf tiveto the represen VESeam tf: trap aasa

tr@@@@i@@ﬁd@ﬂ@ Kéedd ﬁ@gﬁgaomtmec@@giﬁ@@/t@dammpm@dt fasreable trap

epresentative steam trap 2a in the diagnosis result inputted from the trap

ipB Sipad themadeterd yspse ol carierergesiiptepsyeam trap 2a,
gg%%@amq &fﬁ%ﬁ%&&%ﬁ%@ﬂﬁgﬂ%&s %&U%égp@@ﬁ&ef&ﬁ;aégr 3 the

e representative steam traps 2a (that is, a trap-passed steam loss
swbpiotahdakivte theatiaprapics fomdbkivet ragrdefetativt sidérh, this. 2ay. each

PP BB AL aHE S SAR SAEAAE (DR o

traRsPasse g Aleadn dssauibigtaldh lalEs eyl apdeteclrdnaislentRlly  dissified

the 30 instant case, for each monetary converted value, a monetary

comberssd BatlabbFaitdnelgeanshinsazeandaaah @ogaked on the

calculatiopfjudgment res [

1
dmgnoms@%s tmp%t?edé#]omt etrapg%?ggﬁ Qﬂ}é Tﬁg (‘373'? & tem
usageratedchngpteséniaiive: gieam thay e Githepeertmalculatedtio of the
numbers Tal, TaZ2.... for respectlve dels Of%if representatl steam

trApRIOSERIRI e St dRaRS T8 oS FRG0 foF SHEATHLERRSA o dhg tareet
madel Further, fande.pangiary comvangthyalueMiedtatiéhex .  Then, by

trap-passed steam loss sub total E gt, there are obtained classified

vatudsiMyingt!, av Eegixocdbr efadhissaimairtivachoneder ratio o with the

trap-passed steam loss sub total Zqgt, there are obtained a deduced value of
the total trap-passed steam loss amount Qt (ie. the value obtained by
aggregating the trap-passed steam loss amounts gt due to the trap defect for
all the steam traps 2 of the steam piping 3 in the target system 1) and its
monetary converted value MQt as well.

That is to say, based on the diagnosis result inputted from the trap
diagnotor 8 and relating to the representative steam traps 2a and also the
total steam trap number T separately inputted as a trap number ratio
information RT, there are deductively calculated the total trap-passed
steam loss amount Qt due to trap defect and its monetary converted value
MQt for all the steam traps 2 (i.e. all of the evaluation target steam traps in
this case) of the target system 1. |

(e) Based on the model information of each representative steam
trap 2a in the diagnosis result inputted ﬁ:bm the trap diagnotor 8 and the
pre-inputted trap model information, there is calculated a difference Aqt’ of

trap-passed steam amounts under normal trap operational conditions
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10 (d) Based on the total steam trap number T of the target system 1
separated inputted by e.g. a keyboard operation, a ratio of the

representative steam traps 2a relative to all steam traps 2 in the target
system 1 is calculated as a simulation number ratio a . Then, by

multiplying a reciprocal of this simulation number ratio a with the 15
trap-passed steam loss sub total E qt, there are obtained a deduced value
Jpetiecestat e rpiEting separPreda o SHOR (TBam&dardbfaitegpy trap
a&%?ﬁ%ﬁ@lﬁi@? HAP;PASRGHASALIOSS AMPHAES At U 1A WARMCTEC oy
for all the steam traps 2 of the steam piping 3 in the target system 1) and
itshtannetaby copmenadingl e dhQd derealke8\ Tiafis telbathdhaspuesarttative
diagnosis result inputted from the trap. diagnotor 8 and, rejating {o the

SR e oA SBR PRttt GRS GUGP RE Sy S totel
SEhataednRuUies 883 rapigyMiierralisoifapmation R Tidharedmrmt 3 A qt’
deductively calculated the total trap-passed_steam loss amount Qt due to

tray tedetecintoralnadridiaryicoradiond Warbes 1R for.of tdakdanp passed
%%?ﬁﬁ:} 91fa'19§ 2 of the

targe sed on thie model information of ea
reprgseniptivastean ddpaatia ti{eediagrabierebuitinalitted fgunedietinap the
diagnotor 8 and the pre -inputted trapt[gogﬁl illﬂéformation there_is

&

chearamedel antarine SUblererat ttip Ul PR irPIMBIARS arftfethe tarect
narmalirap ORGIAUREFhERBAIIGRS nIvREINRR RN GriIRlInt SRR BeAYE Ve

stéam trap 2a and a steam trap recommended for its replacement.

Further, dl%ats totet valud Espdopn dbenihedissistregiting wifed from the rap

differences A gt' for all the representative_steam traps 2a is calculated
(R St VA R A B o e
byotaultiplying thip Subddiet AmepatrtdlEinpyibeirecipiacal-ap theember ratio
simulation number ratio a, a total trap-passed steam |oss amou

réRimg s itRp FrodBhese aftth et s st iREe da gt §§J§?§:T¥Qr£1gpassed

caleulatethike . alHe etaingddy 99 89alINgdemodel and its monetary
converted value MQt for all the steam traps 2 (.e. all of the evaluation
target steam traps in this case) of the target system 1.

(f) There are calculated a sum total trap-passed steam loss amount
Qt7 by.adding the total trap-defect relating trap-passed steam loss amount
Qt and the total trap-model relating trap-passed steam loss amount Qt as
well as its monetary converted value MQt”.

(&) Based on the calculation conditions (especially, the fluid item)
for each leaking point of the diagnosis result inputted from the leakage
diagnotor 12, there are obtained leaking portion number Ns, Np, Nn for
each of the representative piping portion 3a, 5a, 6a of the respective piping 3,
5, 6 (that is, the number of leaking portions for each type of fluid of the
steam, compressed air and the nitrogen gas). Further, based on the
leaking portion number Ns reiaﬁng to seam (in this case, this corresponds to
the number of the bypass valves m the representative area la and from

which steam leakage has been detected) and the number of bypass valves
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trap-model relating differences A gt' for all the steam traps 2 of the target
10 system 1). And, its monetary converted value MQt' is also calculated.
That is to say, based on the diagnosis result inputted from the trap
diagnotor 8 and relating to the representative steam traps 2a and also the
total steam trap number T separately inputted as the trap number ratio
information RT, there are deductively calculated the total. trap-passed 15

stéansdpssaiabiny Otad|ding & thekanbomstepsnaticrnoretaelating to the
converted value MOt for all the steam traps 2 (i.e. all of.the evaluation
CoFsnttive Wi i ieSe T TRE SRl S of the

cateulaideadisignvidialdraphpass o stharbypesamaivat Qi i adgingdiative
total trap-defect relati%rap-pass_ed steam lposs amount 20 Qt and the .

(HERERAE9R Faafiteripandipygsdmabocalrblaied asg defarbygyalve

maReiaey, converted value MQt". (g) Based on the calculation conditions
(especially, the fluid item) for each leaking point of the diagnosis result
inputted fthin tHBaeskagetitiaghobation terditirnobtajmethibalkihg foitdonem)
number Np, Nn for 25 h of the representative piping portion, 3a, 5
LA JPRIRR BB o 18, BRI dHe RmB O HRG (o drakose
fotiaaabiype f fhedobike caleamiabmiiessed ailand tHeyRitDegen dagh (.e.

Further, based on the Ieakingggortion number Ns relating to seam (in this

ciaddibps kg ipsnasdotab ntraneh oy ase tiybuid obfjeam, wampressed air
repre ] ich 4 | en ¢
iR s b S R R
e 4f. asvbyhadic g petat doaeatie EHitle tocfhe scepirdsen tatpie p mamtios thn Ha,
3a in the steam piping 3,.a.ratig of the stgam:leaking valves relative to the .
N SR R ol A el s LR
3isAlgecrlsy Aiadam B defectivgyalye biatioakly AMEggehemtaait price of

calculation conditions (especially, the fluid item) for each leaking point of

treaghdédismesuibrisur slerroiiaipekagenetary converted values M 2gs,
MZqp, MZqn of the fluid leakage loss sub totals 2qs, 2qp, Zqn for each

fluid type.

(i) Based on the bypass valve number V for the entire steam piping
3 in the target system 1 separately inputted via e.g. a keyboard and the
bypass valve number Va for its representative piping portion 3a, by
multiplying a ratio value of these valve numbers (V/Va) with the fluid
leakage sub total Zgs, there is calculated a deduced value of the total
steam leakage loss amount Qs (that is, the value obtained by aggregating
‘the steam loss amounts gs due to leakage from the bypass valves for the
entire steam piping 3 of the target system 1) as well as its monetary
converted value MQs.

In addition, as to the compressed air piping 5 and the nifrogen gas
piping 6 for which leakage from their joints, pipes, and piping-connected
apparatuses, in addition fto the leakage from their valves, are to be
diagnosed, based on the total piping amounts X, Y of the target system 1

and the piping amounts Xa, Ya of the representative piping portions 5a, 6a
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diagnotor 12, there are calculated sub total values E gs, E gp, E gn (i.e.

fluid leakage loss sub total for each type of fluid of steam, compressed air

10 and nitrogen gas) obtained by aggregating fluid loss amounts g (gs, qp,
gn) at each leaking point for each of the representative piping portions 3a,
5a, 6a of the respective piping 3, 5, 6. Further, by multiplying these fluid
leakage loss sub totals E gs, E gp, E gn for each fluid type by a unit price
oseparhtilidinpetedepdsareial ke vinancanatriceny bynvarbalyang she dud
08, 15 M , f the fluig | 0 - .
el e SIS S SRS SR T B FifBeen
steamwdiling fatiothextargef yisieen ipepamtedyinpudX xla E/gYa), there is
keyboard and the bypass valve numper Va for itg representative piping :
ps@mgad@%ﬁmr&rﬁa@fna o PO LaeBr BRees O eakaRp LS RaYR: Qp

with the T rleakageabdolpl Figmdne ihealsriated adriuced vali& alue

of the total steam leakage loss amount Qs (that is, the value obtained by
aghtegmihpytigsteantinssompransedsadudass | eakegettom tfeleshbage from

valves for the entire ste, iping 3 of the target system.l) as,wgll as its
T D A e e
pigite: et dndetilkedevalias ofipingtalfaktrbich eakdgadigaitheinjainint Qn
pipes, and piping-connected apparatuses, in addition to the Ieagage from

t

VAR EataR RtERE oo Rernsaseal g entasiell sisiigarhdbftshe yalue
OBmﬁﬂﬁeb?yﬁEéPeéﬁ&g“ﬂi@}SéEHi%@%@m&@ FtNF 1eakage from

representative piping portidons 5a, 6a 37 separately inputted also via

keybperthoperatiins of whdtipifingdne ghddplpakad® . lostrslbtiotits Bopstary
E gn of the,compr d air and the nitrogen .gas,with a ratio value of

th %Vﬁ}'ﬁﬁ%gvgllh%ﬁeﬁé%%@n(w ,Sﬁlgg'gc}élggﬁ sulated a deduced value

of a total qy{RPras$eka, IpakagedsthaniatphesSriarlhe @tlithe respective
compressed air piping 5 of the target system 1 (i.e. the value obtained by

agBPEQERIRR S PSR &mﬁi@%n«?@un@qpﬁw |Ragedrdrpm the leakage

diagnotor 12,

the bypass valve number V for the entire steam piping 3 and the
bypass valve number Va, and the total piping amounts X, Y of the target
system 1 and the piping amounts Xa, Ya of the representative piping
portions Ha, 6a thereof, separately inputted as the evaluation amount ratio

- information RV, RX, RY,

there are calculated the deduced values of the total fluid leakage
loss amounts Qs, Qp, Qn for the respective fluid types as well as their
monetary converted values MQs, MQp, MQn.

(3) Based on the total receiving steam amount Qi and the total
necessary steam amount Qo for the entire target system 1 separated
inputted via e.g. keyboard operations, there are calculated a total unknown
seam amount Qx as a difference therebetween and its monetary converted
value MQx. Further, a ratio of the total unknown steam amount Qx
relative to the total receiving steam amount Qi is calculated as an unknown

steam ratio Kx.
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respective portions of the compressed air piping 5) and there is also
calculated a deduced value of a total nitrogen-gas leakage loss amount

Qn for the entire nitrogen gas piping 6 of the target system 1 (i.e. the

value 10 obtained by aggregating nitrogen gas loss amounts gn of

leakage from respective portions of the nitrogen gas piping 6). And, their
monetary converted values MQp, MQn are also calculated. That is to say,
based onRthetbiayribsicerasuted folatrsl raspostviotad psterontdise pisiegnt Qts

- poigns 32,33, Sinputed fom dhe.eakage, 15,0iagnotar 42, 106 DY RERS ne

ire sSteam piping ypass valv

n@ithietia: @y hedelal piindanRape e Ynaiihe Qedot systenidchnitd in
the piping amounts Xa, Ya of the representative piping%portions, 5a, 6a
(Bt ARG IR BRI Sciibh ISR FB RS TG SHapes

R he R idNGie AR SRR G e el value U 4he IR dRurther,

leakage loss amounts Qs, Qp, Qn for the respective fluid types as well as
thinsiog etasy sonviatelsteiues04QspQnt; BBrayjh Betsddomthe tofateam

T L M e o RS e L o

ORGSO NeEe1asd B eblalRg R datPd UM O ANS AP TIAUMQ¥a8piping

difference therebetween and its monetary converted value MQx. Further,

aFramsloepritafitheisienn kaling Rt thaisteaninsg ) a ratio of
reRevn AN QI IS, GG &ﬁ@iﬂgh@ WNSIEAMLAUY ount)
é)%gsgﬁﬁﬁgr?&é%ﬁs csalcgilate§ a%%% total steam é)‘ﬁslg amount Qts oun
(zE)utveShobtlae dintriogatkeothe steaotalapysasyedisteamibssd as an
amount % m&') and the totzllgleakage loss amount Qs for steam
ifCRgadan'e PR P98k 58E908 5 amounts Qs, Qp, On for the
respectiva fluidyRes & atthinere suerlesiatadalne kSRRt Qts (the total
converted value MQts. Further, '
improvable steam loss amount) from the total unknown steam amount Qx,
there 1s obtained a total basis unknown steam amount Qxx. And, a ratio of
the total basis unknown steam amount Qxx (.e. the total amount of steam -
loss remaining even after the improvement) relative to the amount obtained
by subtracting the sum total steam loss amount Qts from the total receiving
steam amount Q1 _(i.e. total receiving steam amount after the improvement)
is obtained as an improved unknown steam ratio Kxx. |
That is to say, the sum total steam loss amount Qts is the amount of
steam loss which can be solved by trap replacement and repair of steam
leaking portions. Whereas, the total basis unknown steam amount Qxx is
an amount of steam loss due to evaporation of steam by heat discharge,
which cannot be solved by such trap replacement or repair of steam leaking
portions. Therefore, the improvable unknown steam ratio Kts indicates a
ratio of the steam loss amount which can be solved by trap replacement and
repair of steam leaking portions, in the total unknown steam amount Qx (i.

e. indicates what specific ratio of reduction in the steam loss for the entire

stem piping 3 of the target system 1 is possible by the two factors of the trap
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repair of

by using this sum total steam loss amount Qts as a total amount of steam
loss improvable in the steam piping 3 (that is, the total amount of steam
loss which can be solved by replacement of the steam traps 2 in the
steam piping 3 and repair of the steam leaking portions in the steam
piping 3) a ratio of 10 the sum total steam loss amount Qts (total

improvable steam loss amount) relative to the total unknown steam
aneplmtcieistcaiduthterbpsinof ithe eabiel ekinggpostiars) ratio Kts. And,

by subtragting the sum total steam loss amouns Qts (the tatal improvahle
cteam IocL B g T BT AR T S Ot R e G
obtaiad-atetRhBamiseaks GHESEBBIARDLFTICRG A6 tersdimRhten steam

total basis unknown steam amount Qxx (i.e. the total amount of steam

I eembimgekiredrisr the improvepkermenitivrdothre apmigmt the steam
OPéSHH%%e. Xﬁ%%‘é?‘iﬂ%é%ﬁ%f%% Ef&%l%%ﬁa@&%%h%&% from ‘B%@ues Kx,
total recéiving steam amount Qi (i.e. total receiving steam amount after
thigstmprovement) 20 is obtained as an improved unknown steam ratio

Kxx. That is to say, the sum total steam,loss.ampunt Qts is the amount of .
oam oo RN BSR piaciiEa B %Y&iﬁ?éﬁ?é%%?ﬁe“rﬁla P9PaiOBFLRdigRS: 10
lealdpaRertionsVhaneastiie RiRhbans wikROWR AeAMR ANt @igifosing

an amount of steam loss due to evaporation of steam by heat discharge,
2sontietiarapyriese Sbleutpmesically sprepmeamertaiarepanratiog aperation
leakin ortjons. Theref the improvable ynk n.,stea To) :
oo S0 U sy L AP A O R TR, O and
rejhlagereenpancdepfirehsioam leaklng dattionsnsratmipiaamkioythere is
steam amount Qx (i, e. indicates what specific ratiQ of reduction in the

SERRAIBERISPIABTEHERSEE SERIBTY SWHHREG @hpgegontents are

- POSSIIE By Hhesivn AP §4 rap R fenieeeRsRta g 4De. SRa%br on a

the steam leaking portions). Further, the unknown steam ratio Kx and the

inthsolex] umitrdivhe steamitatisyksamtiteneofitatatzeverativeion in the
toal unkngyn stcam; apount G realsd oI5 JAP 1SPIRSEMERL NEER on
printed paper sheets or a display screen, includes items of “front page of
report” showing the date of diagnoses, an item of “steam input/output”, an
item. of “details of unknown steam”, an item of “results of trap operation
diagnosis and fluid leakage diagnosis”, an item of “result of system
improvement diagnosis’, an item of “result of maintenance improvement
diagnosis” and an item of “conclusion of diagnoses” and these items have
contents (k) through (p) as follow. |
(k) In the item of steam input/output (Fig. 7), there is displayed a
table of steam input/output showing the respective details of the total
receiving steam amount @i, the total necessary steam amount Qo a.hd the
~ total unknown steam amounth' and relétionships among them.
() In the item of the details of unknown steam (Fig. 8), there are
shown a column showing the unknown steam ratio Kx, the total unknown

steam amount Qx and its monetary converted value MQx, a column

showing the sum total steam loss amount Qts (the total improvable steam
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5 leaking portions, in the form of comparison between these two values

Kx, Kxx. In addition to the above-described calculation operations, in
response to an instruction from the maker attendant, the diagnosing
computer system 11 automatically carries out a data generating operation

10 based on the results of the above-described calculations (a) through (j)
and the pre-inputted information. In this data generating operation, there
idogeasrated)condpthb éngivevebdtuatibnetec stmimdati Kb asel comtentsary

displayed in Figs. 6-11 in the.f f printed t
I A (e U e = B e e R
M%ﬁ&%&%ﬁﬂiﬁﬂw%%ﬁg&mf fata.Rpyhendisplaved eohRHR QR the

sheets or a display screen, includes items of "front page of report”
shomingethagkne whdisempseatiamEnnthetmantiopedomdnn, an item of
"details kpown.steame., . an item. af "results of tra erati i i
and T Bk e J A O S DIGRABE e ARORg he
diagddsiskagn demmssietiiyopnigidienkdcmin piovemenf itiagrosisjandion
an item of "conclusion of diagnoses" and thesg items_have contents (:12
tHIEFRTS) é@f&mq&mtﬁt@ﬁww%a!ﬁ@%m fgRsE st ferdqm of

dishlaved A faRleOlSeAH WRYHAuIpUL showing the respective details of

the total 25 receiving steam amount Qi, the total necessary steam
amount Qo &hd ibemiathithakirewopezativantiagngycantiardativhshipbayed a

ampng them. (1) In,the item,of the details of-unknpwn, ste Fig. 8), there
el e O T ki o A L B papell lEam.
uRjsaoive steamphdunt Q@uanchitsitsonsiesy-epnuaiiedtedluaMORIZ gs, the
column 30 showing the sum total steam loss amount Qts (the total

i FOVRBIB B A A 1888 BRI AR TP o bR IR WRRABWhSe P Of

8 S gy rsTe e lsalde v o o

ateapurdefstiowitipthdtl, Kt2,...of the respective usages and types of the
representative steam traps 2a, itemized values M Zqsl, MZgs2,....of the
réspective usages and types of the representative steam traps 2a, and the
simulation numberA ratic «, a column showing the total number of steam
trap T of the target system 1, the total trap-passed steam loss amount Qt
due to trap defect and its monetary converted value MQt, the total
trap-passed steam loss amount @t due to trap type and its monetary
converted value MQt and the sum total trap-passed steam loss amount Qt”
and its monetary converted value MQt”.

And, in the item of the steam piping leakage diagnosis, there are
displayed a column showing the number of bypass valves installed Va for
the representative piping portion 3a of the steam piping 3, the valve defect
ratio KV, the number of leaking points Ns (that is, the number of bypass
values whose steam leakage has been detected) for the representative
piping portion 3a of the steam piping 3., the sub total of the fluid leakage

loss X gs for steam and its monetary converted value M 2gs and a column

showing the number of bypass valves installed V for the entire steam piping
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improved unknown steam ratio Kxc, in the mentioned order. 5 (m) The
item of the results of trap operation diagnosis and the fluid leakage
diagnosis (Fig. 9) is divided into an item of the trap operation diagnosis,
an item of the steam piping leakage diagnosis and an item of non-steam
piping leakage diagnosis. In the item of the trap operation diagnosis, there
are displayed a 10 column showing the trap defect ratio Kt, the sub total
oBtifpthassedategysteinsi, dite ttotpstiedert Exdsigaddts muretatyQs and its
converted value ME gs, he J\t&?l number of representative steam traps

e

TR AR AEEeFg o e fhe respective usages and types of the
representglive stean Haps satHenaRWaleChiplios IHAlald diiibes, there

respective usages and types of the 15 representative steam traps 2a,
itensizdigniard MEgsimEhowingothrenvasher wfclerling pratg i fr the
the representative steam traps 2a,.a i ' tatior, @, b
S EES B EERIER B O e UBRLRRLU IS, fho
thetotafirepe pAssd daikape |besalqpniod tcang testap defentdnisitmonetary

monetary converted yalue MQy, the total 20 trap-passed steam,loss .
FRBUIST ISR 0% Mot BB ST ARSI L GrERLAN e s BRipts No

the SHii leialdiaRmeRReFisiaa PR S AMOLNt ARk iS FAANAIANE 6, the sub

converted value MQt". And, in the item of the steam piping leakage

diegabgi§, theréluid lshragredascolumin Erowittrgraingrshanef Bypagpetary
VANETRR IR @ {07 25 NG R sAN aRing: AL AR B8liSrocsed air
AP X ,lt]ﬁ’e va%:v%nde Rn? I&r of le )f<

{
stéam piping ect ratio Kv, the num aking points Ns

(thailisgth ey abesibpnsmdatyemudiaesieamdaaidagalbasMi@pnand the
detected) for the representative piping partion 3a of the steam piping 3

the e ERsiRkREKISE 15 B RratimapRetRTsRtgHed value

coppysited value M E gs and a column 30 showing the number of bypass
valves installed V for the entire steam piping 41 3 of the target system 1,
the total steamliedkagtetosy aesolimPsdathisproremnepcdinarst (Hige 10),

Ma(?ss'the result of the system improvement diagnosis, there are displayed

system improvement proposals for respective existing system constructions
having room for improvement and inputted to the diagnosing computer
system 11 in the form of itemized statements. Further, in the respective
display items of these improvement proposals, in addition to the system
improvement proposals, as an economic advaﬁtage, there are displayed the
monetary amounts of the effect Mal, Ma2....(namely, the monetary amount
of cost saving in the respects of energy saving or productivity expected to be
achieved by implementing the system improvement proposals) and the
implementing costs Hal, Ha2...of the system improvement proposals.

(0) In the item of the result of the maintenance improveméni;
diagnosis (Fig. 10), there are displayed, in the form of itemized statements,
method improvement proposals for the respective existing maintenance
methods having room for improvement inputted to the diagnosing computer
system 11. Further, in the respective display items of these improvement

proposals, in addition to the system improvement proposals, as an economic
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And, in the item of the non-steam piping leakage diagnosis, there are
displayed a column showing the number of leaking points Np for the 5
representative piping portion 5a of the compressed air piping 5, the sub

total of the fluid leakage loss E qp for compressed air and its monetary
converted value M E gp, a column showing the number of leaking points

Nn for the representative piping portion 6a of the nitrogen gas piping 6,
thdwuitdgtalthitee fheidliepkagel I0bs Engndtaryitrogeny@salthitseffect Mbl,

oL e R i V) SRSty Do pecs of
Vel MQRARE Hhe eIty gakaBe RSEABOUR RpRAAdiRing the

monetary converted value MQn. (n) In the item of result of system
impraenranedrgHesiksirRrovemers pyqnesals) vt ibhesimplpmenting costs
TRPVEment H301051% ASEe A5 displRedyRslm improvement

propdsals Tor respective exist g system constructions having room for
improvenignt The Hpuitefitiectbertiagimsiotdiammser (Bystal) 14 divided into
form of itemized statements. Further, in the respective display items of .
tRESER bV RRh B s Ak AR SRy LRI PEOBRRVERTER 1o
PEPROS SRS SCRN LAY G1RHY AP RIE N GE RER SIS RIAVRA S ERCMRIARG by

amounts of the effect Mal, Ma2....(namef , the monetary amount of cost

stedpgépieerespbordofepadrgf steanylenksiogpeivts; thercaag ddpdayed the

achieved by implementing th tem jmprovement pr als) and th
B R STaetal o M L B R R QR B e s
(@HB thediefmpt-thairks wicaithdoesainianange impreiverasstt Iiagrapisred for
(Fig. 10), there are displayed, in the form of itemized statements, .method

irpplvemeRtbhres drp yRe fesneen i Bhestgsn R&PMhods
having rogm{or R QYSBANHIRH 1RG40 ARG HAGRORINA FRMALER o BYSIFE by

11. Further, in the respective display items of these improvement 30

prepasals ivagditisadoatitd sysingnimptey éhrant propsbispnleyad dhe monetary

S RPHB oo A% MR B RN DE MPREARRLR N Bunt Qo
and the cost Hp required for that repair. And, as the economic advantage
obtained by repair of the nitrogen gas leaking points, there are displayed
fhe monetary converted value MQn of the total nitrogen gas leakage loss
amount Qn and the cost Hn required for that repair.

And, in the item of system, there are displayed a sum X Ma of the
monetary amounts of the effects Mal, Ma2,....0btaiﬁed by the system
improvement and a sum XHa of the costs Hal, Ha2 required for the
system improvement. Similarly, in the item of maintenance, there are -
displayed a sum X Mb of the monetary amounts of the effects Mbl,
Mb2,....obtained by the maintenance method improvement and a sum- ~Hb
of the costs Hb1, Hb2 required for the maintenance method imprdvement.

. Incidentally, though not shown, subsequent to the item of

“conclusion of diagnoses”, the above-described comprehensive evaluation

- electronic data D further includes items of “calculation” for the respective

values to be displayed in the above-described items. And, like the
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Mb2 .... (hamely, the monetary amount of cost saving in the respects of -
energy saving or productivity expected to be achieved by implementing

the maintenance method improvement proposals) and the implementing
costs 5 Hbl, Hb2...of the method improvement proposals. (p) The item of

the conclusion of diagnoses (Fig. 11) is divided into an item of steam, an
item of non-steam fluid, an item of system, and an item of maintenance.

|t étetesofibesh nre gscetivro ntionas)vahtagdm ghvdaingd tymipaper system 11

replacement.and repair of steam leaking,points, there are djsplayed the 1Q
tuth e i U A e e S
(thsidatakiniy oypiecseR ) ass aMOoprl)iapdhihal Gashiatasrarired for

replacement of these traps and repair of these steam leaking points. Inthe
item of nohbstaaakati@tiendemtoarriegvantages sbarpiesnyibepasrbrlating

c res air. lqaking pqints, there are displayed . the monetary 1
CSRLRAERS AT E PR DERAB LT BEART Y el g, the
antidhe dostrite dedingendos, thasiedlyr wAtidhraghibh € e ofcalizigimdvantagel, the
obtained by repair of the nitrogen gas leaking pgints, there are displayed
tr?et?%ﬂda{%yewea VERIMBh @ﬁh@%apﬁi%@éﬁdggé%kag%e gf the

ARG At ReRkiR KAEgaer tattenad - BRAM o thedem ¢h the

system, there are displayed a sum EMa of the monetary amounts of the
eflasts Mathya2nersbesdineonyrehe syiste ravidhmtiventdattandia data DHbeing
of the,costs Hal,Ha2.required for the system improvement, Simjlarly,.in
TR E P S e g U S T R e fmgant
ampionts of e aithciseViY o2 Mb, tootliaioHey the ragietananeasults of the
method improvement and a sum E Hb of the costs Hb|, Hb2 required for

tHEFRai MR M SIREYHiBrovBme Mtuithciltatkaes, HERNPHS: shBinsystem
syRsReveMdAtheiemRts canrusign of HIAgRAS e o h&RPRYE-dEREES nent

comprehensive evaluation electronic data D further includes items of
"cdlegtatios” for the respective 30 values to be displayed in the

above-de%ﬁievgi%tﬁ%s%%% ikr%;%%%tiﬁ% using this comprehensive evaluation
electronic data D), the attendant will show the possibility of comprehensive
and effective cost saving of the system to the client and will recommend
comprehensive improvement of the system (that is, trap replacement, repair
of leaking points, system construction improvement, maintenance method
improvement) and will recommend also to the client implementation of
more detailed diagnoses on the entire system for its comprehensive
improvement,

Incidentally, aside from the generation of the comprehensive
‘evaluation electronic data D, in response to an instruction from the maker
attendant, the diagnosing computer system 11 generates also a tap
managing data source material, piping managing data source material, a
systems managing data source material, a maintenance managing data
source material, etc. based on the pre-inputted information and/or the
results of the calculating operations. |

Summarizing the above, in the system diagnosing method of this
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above-described respective items, the diagnosing computer system 11
generates this "calculation" item, based on the results of the

above-described calculations (a) through (j) and the pre-inputted

information. The maker attendant carries out the above-described

calculating 5 operations and the data generating operations after each of

the above-described diagnoses, basically within the day of diagnosis.
AsEhHoEinaier dik-preraias spePeHd nibel fesmeing niedpapaiahec@i as a
of the generated comprehensive evaluation electronic data D or a report

itetal AmABIeE desmatspiipdhieHbssriaBiAlinR b ertciisAR dipts 3 in
bﬁ{é@ﬁ%@m@ﬁm e dispiayan §eied08% SRS SAMASRRENSS a total

atten reports in a batch, i.e. at one time, t0 the client, the respective
resmbbsof tiesteam opedtid by itlyn ebisrthedinig fpgcagbugidgobiis dveluation

system improvement djagnpsis and the maintenance method .
PR R BV . 1 MR TETE BofoR B TRt HElg g dmprovable
cQreniaheasia sk gian lecianicdaiaPetieeatie sank Wills daw Beesolved
possibility of comprehensive and effective cost saving of the system to

tHeyctienthaedsterrsiassh iongo compré Heprlveampréventba: oratieatimectareet
(thatis, tr. plac epai leaking pQi s onstrucion -

R NG e s SR e S e
alscaimiltinnl @t ptemanigiione & more detailed diagnoses on the entire
system for its ompgsq%e sive improvement. Incidentally, aside from the

generatioBRARSEEABr LM FETPECBYS il R BIER S R Askg HafpPove, a ratio
reSRARSEIAIAMINIAEIOR KM 1BsMASIne TRIePRRNe e HineRashiflknown

computer system 11 generates also a tap managing data source material,
pigiegrmanmying Qatsvbadrae thadiifreney diehvenaddigitgtabreasviag steam

R RS R DA DREAR s o

operpiensh3Qibkinuwarizieguneaslodes.in the system diagnosing method

of this Further, the ratio of the total unknown steam amount Qx relative to
the total receiving steam amount Q1 is obtained as the unknown steam ratio
Kx. And, the value obtained by subtracting the total improvable steam loss
amount Qts from the total unknown steam amount Qx is obtained as the
total basis unknown steam amount Qxx. Then, a ratio of this total basis
unknown steam amount Qxx relative to the value obtained by subtracting
the total improvable steam loss amount Qts from the total receiving steam
amount Qi is obtained as the improved unknown steam ratio Kxx.

Specifically, there are carried out the trap operation diagnosis for

 diagnosing operational conditions of a plurality of evaluation target steam

trfips 2 and steam leakage diagnosis for diagnosing steam leakage from
respective piping portions of the evaluation target steam piping 3.

And, based on the result of the trap operation diagnosis, there is
calculated the total trap-passed steam loss amount Qt” (the sum total
trap-passed steam loss amount) which is an amount obtained by

aggregating the trap-passed steam loss amounts (gt + Agqt) for all the
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44 embodiment, there are grasped the total receiving steam amount Qi as
a total amount of steam supplied to the evaluation target steam piping 3
in the target system 1 and the total necessary steam amount Qo as a
total amount of steam needed by the steam using apparatus 4 of the
evaluation 5 target steam piping 3. Further, there is grasped, as the total
improvable steam loss amount Qts, the total amount of steam loss which
caraluaionrethtgetistepradeamghined improvement (replacement of the

evaluatiopstarget stegm traps,2 and e r&%%glgﬁ%?;ﬁh%af@i@é%@%fh é:here is

portions) inthe evaluation arget steam pipi bas
resedclite dothkbattsintsgraspeskagaliove, aniatiat oRthevioidi iispaoy alnteunt

steam loss amount Qts relative to the total unknown steam amount Q
wehtAReh Q¥ AgFErRE Mg ﬁw&ﬁéﬁ@e&m&a@%e irlser e the
the JpRk RREERRAY SicAlha TP YREQALRRIZINGHSS {hfd MBS ing 3.

unknown steam ratio Kts. 15 Further, the ratio of the total unknown steam
amount QRhretative teitgetiviad terdivinl e losoam@int Qbtawbitlags the
the unknown steam ratio Kx. And, the yalue obtain dd%y subtracting the
e Al d AR Al ks fEut SRRl Sad A i steam

ameakakRldssobisined aslhe thtatdrdisnpkoavlesteamalbaunideat, there
Then, a ratio of this total basis 20 unknown steam amount Qxx relative to

o ahtadmrdinba BYRIBHALTE HRE AP rEVADIE Selhf BRERANBYAtcam
Qladtom Pty aegiteFlEamoAmUBLA i abiRined As e duBrRLed
unknown steam ratio Kxx. Specifically, there are carried out the trap -
operation Biaghesjsifortldiatragsingesptiatiotalrostitidhsxsf aspkralyyefl the
evaluatign target steam 25 traps 2 and sieam leakage diagnasis for

di %8 g gfea‘i‘fﬁf@eﬁka%%eﬂao?rg sp@éﬁ%%ﬁgfﬁ?ngggoﬁ%ﬁg ofs(‘)fﬁ%m traps  2a
eVAUAL R0t SEPADRIAgD. Hlshtbasadan the resalhafithe Vet steam

operation diagnosis, there is calculated the total trap-passed steam loss

arioRs AT HiRsaRedy thiptar sbamet foardhiseapvhintesylt of this
ar&%téq;o%%aé@es%% steam straps 2a and the number ratio information RT

between these some stream traps Za selected and all the evaluation target
steam traps 2, the trap-passed steam loss Qt” (the sum total trap-passes
steam loss amount) for all the evaluation target steam traps 2 is deductively
calculated.

Similarly, in the fluid leakage diagnosis (steam leakage diagnosis),
there is employed the method in which steam leakage, if any, from some
respective piping portions 3a (representative piping portions) of the
evaluation target steam piping 3 are diagnosed by the leakage diagnotor 12
and based on the result of this diagnosis of some piping portion 3a and the
evaluation amount ratio RV between the some piping portion 3a and the
entire evaluation target steam piping 3, the steam leakage loss Qs fqr the
entire evaluation target steam piping 3 is deductively calculated.

On the othei' hand, in this embodiment, the diagnosing computer
system 11 constitutes an aggregating system for system diagnosis for

aggregating the results of the above-described diagnoses (see Fig. 4 and Fig.
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30 aggregating the trap-passed steam loss amounts (gt + A qt) for all the

45 evaluation target steam traps). Based on the result of the steam

leakage diagnosis, there is calculated the total steam leakage loss

amount Qs which is an amount obtained by aggregating the steam loss
amounts gs due to leakage from the 5 respective piping portions for the

entire evaluation target steam piping 3. Then, by using the sum total

st®am fossoamettnt @ tsonihich isitheasdmoktyboated trhlh pab sddsstdmgnosing
loss amount Qt" and %tge total steam Ieaka\tgﬁt ss amount Qs. .as thgototaé, 19

RRREHE SEfodd Aot e a SRS o ifsRotors
UBsAGUEIGM [AHAISE HRMIKBIVR SIRRMBK Rl HE IRP@YEHuter

unknown steam ratio Kxx described above. Further, in the trap operation

drsgtieisconstitMemibeyanutenm amcaasnhien spreiaioadbeomntionof the

of so m.traps.2a r tati te r [ f h
LSt oL TRE AR 6aJIER GEDIE SICETHY Mkl KBS from
babedrap dhia gasuird Hnd edadnosisidigontersiBassptepeeBaantteiving
number ratio information RT between these some stream traps 2a.

T Rt 46

s@lsedRPHE o the BRSNS SLCeBaATHAPY £ 6 tatal pecessary
SIGRAHOFH AR SThIeLIARBASSES R eaRIPR R ARONY for all the

evaluation target steam traps 2 is deductively calculated. 20 Similarly, in

the fluid |bisage chagpobisg sestion ddicef Himdrusiopinpenmp eiemivpsem 11
the et e sieamicatans, fautam ome, respective piping
portions 3a (representative piping portions) of the evaluation target steam
piping 3 awwidinghisedlbylitnleakagasisgndiasd® candHeasecdn sfiche trap
result of this diagnosis of some, piping partion 3a and the 25 evaluatign

aRRAtIEm o RAZ R BIP HHECSo H% HpingRIdtIBE 9%t tRd fically, its
RIS SRR RIP N3RS SRR ISR RIRIPTIRS IR 8NtiBated

evaluation target steam piping 3 is deductively calculated. On the other
hahd, iragiseasisbdierent lohe dingnosifytédmpatestal trap-passed steam loss

amount) which is an amount obtained by aggregating the trap-passed steam

loss amounts (gt + Aqt) for all the evaluation target steam traps). And,
based on the result of the steam leakage diagnosis inputted to the inputting
means S1 (specifically, its diagnosis result and the evaluation amount ratio
information RV), there is calculated the total steam leakage loss amount Qs
which is an amount obtained by aggregating the steam loss amounts gs due
to leakage from the respective piping portions for the entire evaluation
target steam piping 3.

Then, based on the total receiving steam amount Qi and the total
necessary steam amount Qo inputted to the inputting means S1, the ratio of
the sum total steam loss amount Qts which is the sum of the total
trap-passed steam loss amount Qt” (sum total trap-passed steam loss
amount) and the total steam leakage loss amount Qs, relative to the total
unknown steam amount Qx which is the difference between the total
receiving steam amount Qi and the total necessary steam amount Qo is

calculated as the improvable unknown steam ratio Kts. Further, the ratio
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system 11 constitutes an aggregating system for system diagnosis for 30
aggregating the results of the above-described diagnoses (see Fig. 4 and
Fig. 46 5). A connecting portion 11a and a keyboard 11b of this
diagnosing computer system 11 for connection with the respective
diagnotors 8, 12 constitute an inputting means Sias described next.
Namely, the computer system constitutes the inputting means S1 for

re€éhang thbumbuisvol tite B eguhwitiextmedaspar 4t shafatmosiseangheteam

fluid leakage dia sis fr m%%h trap diagnotor 8 and the leakage
CPARBRT 3 PRI R e Vol T ST SR AL Ty @
stediti vnRU v hrNshtagdedahy eabseari nptebnamotith Qaafihkss amount
evaluation target steam piping 3. Also, a computing section 11c of the

dRn &y Beenprlieh syRETNE1StE BoAZRAHBE Rbalhnadntiglhasis wkpown
dgscrped nexh ”ﬂéiﬁ%%"9M%S%§3’W%%%$ﬁé%t QMG otal

trap operation diagnosis inputted to the inputting"’means Si (specifically,
itstegiag osis aasoitranQth efrum bbe ravizinfonknation RBatheamisunt Qx, are

calculated .the trap-passed steam loss amount Qt" total trap-passgd
el 8% B SR EtHR ot e UG BEIHG akhown
trap-passasLsteam-dapsapennts (gt + A qt) for all the evaluation target
steam traps). And, based on the result of the steam leakage diagnosis

inputted t8e HgLREMP HHageelipspdénielifhatdiarraming sesmtersystem
thg eé’oa'ts‘égﬂ%egrﬁo&géa{ aé&%é%%ﬁg RY)sHelf g%%i%ﬁ%ﬁ%gé%%@&ﬂaﬁon

steam leakage loss amoutnt IS an amo ain

" adgtedajibgshe i tabsidtionntssudtdud tieeleakadetirgmtbens S2, having

respective pipjng portions for the entire evaluation target steam piping 3.
THEHERAE %ﬁlé"fof%ﬁ Fg’@e f@ﬁﬁ%%ﬁ@@?aﬁg’tﬁ%‘%@%& hknown
NEGESHARRIGRT @]%Odﬁét Qadnputiedio.theiinpuiinguneanss Sthibed@ievable
of 25 the sum total steam loss amount Qts which is the sum of the total

traplozessoctteantidas Khothr Drproveitonkneppaksay sediniossete.

amount) 3nd fhe ol SEAMISAHFYE 0% ATCHRLES PRIE Bl Blosing
computer system 11 constitute an outputting means S4 for outputting the
evaluation data D generated by the data generating means S3 in a such a

manner to be readable by humans.
[other embodiments]

Next, other embodiments of the present invention will be
specifically described.
The method of inputting the diagnosis results from the respective
| diagnotors 8, 12 to the aggregating system 1 (diagnosing computer system)
is not limited to the method through direct wired or wireless connection of
the respective diagnotors 8, 12 to the aggregating system 11. The method
can be inputting via a portable storage medium or via Internet , a telephone
network or the like.

Also, in the foregoing embodiment, the trap-passed steam loss
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unknown steam amount Qx which is the difference between the total
receiving steam amount Qi and the total necessary steam amount Qo is
30 calculated as the improvable unknown steam ratio Kts. Further, the
ratio 47 of the total unknown steam amount Qx relative to the total
receiving steam amount Qi and the ratio of the total basis unknown steam
amount Qxx relative to a value obtained by subtracting the sum total :
steanulos s amodithQfwirbinakegotilae eaningstemnameousaion] died ol the

basjs upknown 5 steam amount ing a.value obtained .

e R TR A RIS B A L T i Fosolts

StRARARBVEE £ RS sEadeulaled astéhd tharewnast@ansrafioysd anddtiend in

improved unknown steam ratio Kxx, respectively. And, the computing, )

sedhish 1981 the diagAbSIMptTipterAdpeRmTe RN ifteda datenosts

9?%&5&%”1% %@%?%%é&%&?“%ﬁﬁtﬂﬂ e exalyatanlaaR-hased e 1oss
t cu

calculation result e calculating means S2, having contents indicative
ofithewntkgbufesidastaatvticy thémtaindkhewiraste lnkago lrdsQunovets gs

I SR ISAREE FRAFDATP SO AL ool s IR ERTE R e com

anq the display He of the diagnosing ‘computer system 11 constitute an
outputting means S4 for outputting the evaluation data D g;nerated by

the data gere iyl nsiesm PiRArhBred Petbaddmeniire steam

h . t bodi N th i .
S A DL\ o AT e i
dipgitisis fastltsdroulae respictive 2mgingiotorsest Kgdtethel. Further, in

aggregating. system 1 (diagnosing computer system),.is not limited {o.the
m%%ﬁégarm%%@«m&,w SRR BRREGR aﬁ@%@%ﬁé‘iﬁé&he steam

diﬁ%@%@"%ﬁtﬂ@ﬂ& apgragating e fHe Jhameibedaeapthfeam traps.

inputting via a portable storage medium or via Internet, a telephone _
Instead, only steam traps 2 of a particular type or for particular usage in the

target system 1 may be set as the evaluation target steam traps.

In the foregoing embodiment, the sum total trap-passed steam loss
amount Qt” obtained by adding together the total trap-passed steam loss
amount Qt due to trap defect and the total trap-passed steam loss amount
Qt’ due to trap model is set as the total trap-passed steam loss amount to be

calculated based on the result of the trap operation diagnosis. However,

- instead of this, with omission of the total trap-passed steam loss amount Qt

due to trap type from the calculation target, only the total trap-passed
steam loss amount Qt due to trap defect may be set as the calculation target
total trap-passed steam loss amount.

Incidentally, in this case, a sum of the total steam leakage loss
amount Qs and the total trap-passed steam lloss amount Qt due to trap
defect will be the sum total steam loss amount Qts.

& Further, in case the total trap-passed steam loss amount Qt’ due to
trap type is included in the calculation target, the type of each trap required

for obtaining the trap-passed steam amount difference Aqt’ of each steam
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network or the like. 30 Also, in the foregoing embodiment, the trap-passed
steam loss 48 amount gt and the fluid leakage loss amounts gs, qp,gn
calculated on the side of the respective diagnotors 8, 12 are inputted as

the diagnosis results to the aggregating system 11. Instead, there maybe
employed a method in which only the various detection values are

inputted as the diagnosis 5 results to the aggregating system 11 and then
theapad (Bak sealysted el dsp ubtad drinyt thiecaey steamotiehPtdeargEtggating
steam leakage lass amounts gs for each leaking paint are calculated o
HUSRE of e Lo ho Byurehs STOTHE Duiuaioh Cie: ahiifcs ta, the

3aweddaaethedhaqantre. steam 10 piping of the diagnosis target system 1.
Instead, this may be steam piping portion for a particular use in the

diagnosidtathetieyegsing .emhﬂﬁ]éﬁlﬁmﬂ@?o?@é’om&‘@ﬁa&?dim@ﬁﬁqﬁltﬁ‘é’eiﬂng
Uep opeaiRdigpngnisual Rt sleatrl esueh G R 4G YRIGRbdted to

are set as the evaluation target steam traps. Instead, only steam traps 2

ofleeparticedatiypeypstéon gdrticukaluskgmig the toSaiangdnopstestchmaynount
be set as the evaluation.target steam traps. |n the foregoing embodiment

R RS . AR L R, SHEt B, Bt Py i utted
tagether {herigtaltiarspaasadistepm daksl anepth@taleds ighgaiagovable

and the total trap-passed steam loss amount Qt' due to trap model is set

asnkaeoral starpngest kit 10 SRR B cadinalls dhsedaproved

the r :S{éjxlntr gfst %?glg%%ﬁgg{@?gtglagn05|s. However, msltead of this, with
omission of the total trap-passed steam loss amount Qt' due to trap type

from the dalahetoretaiget camhytimtots| thepimassedbtoank tusgrasteamt ratio

Qt due to trap defect may be set as the calculation tayget total .
5 LBR AR SLE AT 5% (G BHRARY Sth IS Se g PBHpR Ko

totgl sieapHeAkRACO S d R ARIR SRNEA okl dingpBaTReFhsis ANt tion
amount Qt due to trap defect will be the sum total steam loss amount Qts.
is possible by the predetermined system improvement in the steam loss (the

total unknown steam amount Qx) in the evaluation target steam piping 3.
However, in embodying the present invention, as shown in Fig. 12, it may
be possible to obtain, as such index values, at least the improvable unknown
steam ratio Kxx, or to obtain, as such index values,. at least the unknown
steam ratio Kx and the apparent improved unknown steam ratio Kxx' (the
ratio of the total basis unknown steam amount Qxx relative to the total
receiving steam amount Q).

. In the foregoing embodiment (see Fig. 12), the index values (the
improvable unknown steam ratio Kts, the unknown steam ratio Kx, the
improved unknown steam ratio Kxx, the apparent improved unknown
steam ratio Kxx)) are obtained with using the sum total steam loss amount
Qts which is the sum of the total trap-passed steam loss amount Qt” (or Q1)
and the total steam leakage loss amount Qs, as the total improvable steam
loss amount, so as to allow grasp .of what specific ratio of reduction is
possible in the steam loss in the evaluation target steam piping 3 by the

system improvement through the two factors, ie. the replacement {or
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Further, in case the total trap-passed steam loss amount Qt' due to trap

type is included in the calculation target, the type of each trap required 30

for obtaining the trap-passed steam amount difference A gt' of each steam

49 trap 2 (2a) may not be inputted from the trap diagnotor 8 to the
aggregating system 11. The type may be inputted in any other manner to

the aggregating system 11. In the foregoing embodiment, the two values,

| seghirlaifiltteceividgaficte torgeh atenQi txagshenibtthaerpssaryfstbansteam

amaount Qo, are inpujted to .the aggregating system 11 for calculating the
BRI e BT Bato fﬁrs,‘fﬁle%tﬁmw i e difpem

QUG X Ak inpuliediie the AIGHSSAtIRGEKECRhd 1 Rl SRIGHARY (the
the values of the improvable unknown steam ratio Kts., the unknown
stoamonaid & erdheowmreteam 1 tatisk idmntie am kg Rxsteam Fafie Kx, the
foregoing £mbodiment, the improvable unknown steam rati &nl

un gg%vvrg csﬁé%’%%%wg K%eﬂa"l% improve uhll}r%%)ewﬁps?gg%léa%ﬁ) %%?H] etc. o0
asecabiained askidexe aliesriadicaithousiigl shedifialatiapbregudtidnain loss
possible by th preietermined system jmprove%}%nt in the steam loss (the
P e alpnsas e AhRELA ﬁﬁ%ﬂé@?%?e‘&ﬂ’rlﬁfbi%as to
3atdenaveh Bt MR LY RgHDe-RISITHLINYGMIRT: PO N FiG:tdAnitloss in
may be possible to obtain, as such index values, at least the improvable
utte ewaltstiam tatge Kk ontepingn? &y dduh dxekexo alupsoerreer theough

upknown steam ratio Kx a appatent improved unknown steam ratio
B G TR PR Do T A e TP A rative to
the total EgeviRg dipantamRaNtIY) cixéhe/iohegaing emniiedinemt (see due to
Fig. 12), the index values (the improvable unknown steam ratip Kts, the

ubkORASSREARotRR aHelumpEVERr el ibRrindean alifidibe tHeprovable
traplpassedssteam tase Aoy nth@tfgra@ent improved unknown steam ratio
Kxx) are obtained with using the steam leakage loss amount Qs alone as
the total improvable steam loss amount, so as to allow grasp of what specific
ratio of reduction is possible in the steam loss in the evaluation target steam
piping 3 by the system improvement through the repair of the steam
Jeaking portions.
The method of obtaining the total trap-passed steam loss amount
Qt” (or Qt) based on the result of the trap operation diagnosis (see Fig. 12
and Fig. 13) can be either the one empldyed in the foregoing embodiment in
which the deduced value of the total trap-passed steam loss amount Qt” (or
Qt) is obtained, based on the result of trap operation diagnosis performed on
some steam trap 2a (representative steam ti'aps) selected from the
evaluation target stem traps 2 or a method in which with omission of the
input of the number ratio information Rt, the total trap-passed steam loss
amount Qt” (or Qt) is obtained in a non-deductive manner, based on the
result of trap operation diagnosis performed on all of the evaluation target

steam traps 2,
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and the total steam leakage loss amount Qs, as the total improvable

steam loss amount, so as to allow grasp of what specific ratio of reduction

is possible in the steam loss in the evaluation target steam piping 3 by the

30 system improvement through the two factors, i.e. the replacement (or

50 repair) of the evaluation target steam traps and the repair of the steam
leaking portions. Instead, as shown in Fig. 13, with omitting the steam

loss due |Addmgdrfibarlthexevdisatiothiadget oitaintex teuesatsteam leakage

@ proﬁle un@wo‘r\%van&% eF?Fr]Tn a%io Kt {3 #geglgglé?gwn te mgéa i0 Kx(_;,ﬁt%e(gee Fig
E‘b"?% ObYE %?9{3 ﬁ{’?ri éﬁﬁﬂ) '
steamatigiof sarebianed it 445ine Hetoh teapmepsedseRs fosfoing
amount Qt" ?cg.Qt) alpr}f ﬂ%iﬁ gée totghiﬁmproﬂj\il/é%bé% stgtlea:jtggloss %r%?gnt,e%c‘% as
tembhodigrerp Bf whae i@ e REGYet BOLSRIB | E8cHIRENO0SIS
05800 EVERL U IAIEE SIEAT BIPIG, S BK, BXRI S ERR BRI of the
throug gthe replgc%m%n??or repa% 5% e eva uatior?[%)rgg gteam
trapaltithertdepensiegronpiisase, it omitting thexbtesivnossmduatoratio

trap passage from the evaluation target, the index values (the improvable
RS V5% RGP BTG P o RS R AP ot
UKD QWRISIRAEI a6 KOohdNe AR SRLIPBEO WaEH RKAGWH eam: 581 16f the

KxJe) are obtained with using the steam leakage loss amount Qs alone as
thevtdiahiinprovabimsteatioosdemadinns8Ys tastidwegrdds otasmlit of steam
specijfic ratio of reduction is possihle.in the,steam.loss inthe, evaluyation
ARBTG5 Ty SErcle i O AN DL LB steam
theigtaams|eakingqialtiansaz0 Thekmethhshof abtaining@e iotalbtained in a
trap-passed steam loss amount Qt" (or Qt) based on the result of the trap
oAt BAHS0RRMEEE Fig. 12 and Fig. 13) can be either the one

- employed:jf the, foreaoing sMRAAIMALLIR, Whishithadeduesd yalug afligting

total trap-passed steam loss amount Qt" (or Qt) is obtained, based on the

resystemtrbb seperatioly diagn dbis artroidbenaesisohdisrrnsisrfmathe trap
(r%%?g%%%%tg/ %asrget%nl%gga%%%c(t&%gg rgog]t%nts as long as such information
enables the aggregating system 11 to grasp the number ratio between all
the evaluation farget steam traps 2 and some steam traps Za
(representative steam traps) on which the diagnosis by the trap diagnotor 8
has been carried out. Further, the evaluation amount ratio information
RV inputted to the aggregating system 11 separately from the input of the
result of diagnosis from leakage diagnotor 12 can be inform_ation of any
contents as long as such information enables the aggregating system 11 to
grasp the ratio of evaluation amounts (the number of valves, the amount of
piping, etc.) between the entire evaluation target steam piping 3 and the
piping portion 3a on which the diagnosis by the leakage diagnotor 12 has
been carried out. |
In the foregoing embodiment, based on the calculation results of the
calculating means S2, the data generafing means 53 is caused to generate,
as the evaluation data D (see Fig. 8), data having contents indicative of the

unknown steam ratio Kx, the total unknown steam amount Qx, the sum
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evaluation target stem traps 2 or a method in which with omission of the

input of the number ratio information Rt, the total trap-passed steam loss
amount Qt" (or Qt) is obtained in a non-deductive manner, based on the
result of trap operation diagnosis performed on all of the evaluation target

30 steam traps 2. 51 Also, similarly, as the method of obtaining the total
steam leakage loss amount Qs based on the result of the steam leakage
diagabsisdsebsigumiian @ Egsl e theah etpchmadlcsi¢hencies amount, the

employed.in the foregoing embodiment in.which based on the result of )
BB R DSRY TR, TR A RBEATRE AR SteAm ratio
(rRRseseptativepinvemertion) ahibe fyrikation tiget Bipam Piping Jead 13),
on the evaluation amount ratio information RV, the deduced value of the

tapaefreablyiciieadath genenaiing oo s iidisbenldy btheaneadde graepete the
such that. with omission of the evaluatio ountatiq informati
LR AR R G el Al BB T BT dnown
eatisaavaltation t@getsiéathepipimerdvibdetotallsieam |ledkage legto Kts, or
amouynt Qs is_obtained in a non-deductjve manner. The number ratio

IS ARrRR R day TR regYs tniva@[%ﬁ% agh g rfRtean
inpt of s el HlagResis iR 4tam 14 SsHATROINS SAIRAL, the total

information of any contents as long as such information enables the
aguppgeang &ystemm Ulbse graspubdiliimeRttianstihecmalrayeble unknown
evaluation target steam traps.2 and.s steam traps aig resentative
AT Ap aan e Aot D R R RS SRS st

caHiedhauhok thiek theeyaHatigndoheuith paieddianmhailben28&ivn ratio Kxx,
inputted to the a ating system 11 separately from the input of the

eI BB S lRakRs eragretsrinsticahive Higfmansh deappknown
CQRLERIS,AilANE25 SRR IRALN; ANARIES 06 RAGEIAUNGSY3IgF Ry

to grasp the ratio of evaluation amounts (the number of valves, the

amount ofI'hipingde e lirtinyengticordriite efdhmtvaltngensiesmipithymode
3ap g.itsrf)?aying the contents to be readable by humans) is not limited to that

described in the foregoing embodiment. Various modifications thereof will
be possible. Further, the amount values such as the total receiving steam
amount Q, the total necessary steam amount Qo, the itotal unknown steam
amount Qx, the total improvable steam loss amount, the total trap-passes
steam loss amount Qt (or Qt”), the sum total steam loss amount Qts, etc.
need not be expressed, in their calculations and data representations, using
the substance amounts (weights, volumes) thereof, but may be expressed
using their monetary converted values.

In the foregoing embodiment, different diagnotors are employed as
the trap diagnotor 8 and the leakage diagnotor 12. However, a common
diagnotor acting for both trap operation diagnosis and steam leakage
diagnosis may be employed for effecting the trap operation diagnosis and
the steam leakage diagnosis.

INDUSTRIAL APPLICABILITY
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25 piping portion 3a on which the diagnosis by the leakage diagnotor 12
has been carried out. In the foregoing embodiment, based on the
calculation results of the calculating means S2, the data generating
means S3 is caused to generate, as the evaluation data D (see Fig. 8),
data having contents indicative of the 30 unknown steam ratio Kx, the total
unknown steam amount Qx, the sum 52 total steam loss amount Qts as
the total improvable steam loss amount, the improvable unknown steam
ratio Kts, the improved unknown steam ratio Kxx, etc,.Regarding this data
generatioﬁq&earﬁﬁg@nleaﬁar}f@?@%r Gordy. B GRETGERR Al Stems of
MeadsuedieRUIGLRR SausachiaMsNEIALR, thech auasialianOstsi iR ERGh
contents indicative of at least the total unknown steam amount Qx and
the improvable unknown steam ratio Kts, or evaluation data D having

C%ﬁ%ﬁﬂ‘?‘ Bﬁ%?} 6#?651{' %W loss amount Qts as the
total'improvable steam loss amount, the total trap-passed steam loss

“amount Qt" (or Qt) and the improvable unknown 10 steam ratio Kts, or

evaluatiorrggata i having contents indicative of at least the unknown
steam ratid ¥x &hd (Rt prbcapticRlisnheming ReRrIKe sPRskmcteon of 2

dgg%,grﬁgving contents indicative of at least the unknown steam ration Kx
and the apparent improved unknown steam ratio Kxx" The mode of
displayindémntzhtsiofitve shratuation ttaadiaghetmosied 1%: efsdzmlaying
the conteﬁf to#e readablq,\fl}%humms IS not Jimited to th ttdescribed in
the foreg ]§e bSaiiht W EHBE LRSS T RE T e e St Sb‘ésﬁggSible.

Further, thigigmguny salvksisughiasdhs Giaiieseiyibehsieast gl Qi,
the total necess§ry steam amount Qo, the total unknown steam amount

Qx, the totiismplovablieSiehemeas sABantsiid crimtabgsassssaitpns of the
S &%EABET‘&EMBBQE(%S "), the sum total steam loss amount Qts, etc.
need n

te ot be’expréssed, in their calculations and data representations,
using thelBigbhncevaemoshtsvingightdnatiomésyahereof, but may be
et e U SR GG
[Fig. 8] a view showing evaluation data,
[Fig. 9] a view showing evaluation data,
{Fig. 10] a view showing evaluation data,
[Fig. 11] a view showing evaluation data,
[Fig. 12] a block diagram of an aggregating system showing a
further embodiment, |
[Fig. 13] a block diagram of an aggregating system showing a

further embodiment.
DESCRIPTION OF REFERENCE MARKS

evaluation target steam traps
evaluation target steam piping

steam using apparatus

o o W N

trap diagnotor
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In the foregoing embodiment, different diagnotors are employed as 25 the
trap diagnotor 8 and the leakage diagnotor 12. However, a common
diagnotor acting for both trap operation diagnosis and steam leakage
diagnosis may be employed for effecting the trap operation diagnosis and
the steam leakage diagnosis. 30 INDUSTRIAL APPLICABILITY 53 The
present invention may be used in diagnoses of systems of various fields,

such as g ghemicglplegitinglugingnsteinppiping systemtd: BRitem)
DESCRIPTION QF THE DRAWINGS [Fig. 11 a view schematically
showing &% entirdeadindriinsmetes system, [Fig. 21 a view showing a

trap diaggptor angkits,usags 44@-[Fig. 3] a view showing a leakage
diagnotor and its usage, [Fig. 4] a block diagram of a diagnosing

computedistemifigeGitle/isvkshwni At someaits of calculation
operations. of the _diagnosing computer system, [Fig. 6] a view showing
evaluati(;?ﬁata, ‘f&%ﬂ?f f% g%va)agh%wing evaluation data, [Fig. 81 a
view showiRg evdluptiatedatak Hogndltaatew:showing evaluation data,
[Fig. 10] a view showing evaluation data, [Fig. 11] a view, showing

evaluatioKata, ZPPEEUPEeR HRERAN DA EYEAEGating system
showing ‘”Qifurthe{& kl%g@"ﬂﬁﬂ& Hrig1 31,3 klack diagram.of an

aggregating system showing a" further embodiment. 25 DESCRIPTION
OF REFERENCEMARIKS Ssavplstabion tangardteam traps 3 evaluation
target Ste&rg pipir%gtal steam leakage loss amount

Qt” total trap-passed steam loss amount (sum)

Qt total trap-passed steam loss amount (trap defect)

Qts sum total steam loss amount

Qx total unknown steam amount

Qxx  total basis unknown steam amount

S1 inputting means

52 calculating means

S3 data generating means
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4 steam using apparatus 30 8 trap diagnotor 54 11 aggregating system
(diagnosing computer system) 12 leakage diagnotor D evaluation data
Kts improvable unknown steam ratio 5 Kx unknown steam ratio Kxx
improved unknown steam ratio Kxx' apparent improved unknown steam
ratio Qi total receiving steam amount Qo total necessary steam amount
10 Qs total steam leakage loss amount Qt" total trap-passed steam loss
amount (sum) Qt total trap-passed €lbAkMS&ss amount (trap defect) Qts
sum total steam loss amount Qx total unknown steam amount 15 Qxx
total basis unknown steam amount Sl inputting means S2 calculating

means S§jata JaNAKINGIMERBN 02RO L LA [Lhrfiyheihgdidle steps of:
diagnosing a system, comprising the steps of grasping a total receiving
steam an@aAPWIEichiR al teres EpmEUFee s areenn b Nppikbdfodetal amount of

evaluation target steam piping.and a total necessary. steam amount whic
SR LB YA QRN U DR R TR ey

evatuat eiricnge twieamipipiteral giaspitil stittere regubedveem saichintaking
e oviea i e SValinon Carger atohm piothe or rasping a difference
between said total receiving steam amount and said fotal necessary steam
amount as a total unknown steam amount;
grasping a total amount of steam loss which can be solved by a
predetermined system improvement in the evaluation target steam piping
as a total improvable steam loss amount;
based on said grasped total amounts, obtaining a ratio of said total
improvable steam loss amount relative to the total unknown steam amount
which is the difference between the total receiving steam amount and the
total necessary steam amount as an improvable unknown steam ratio; or
obtaining a ratio of the total unknown steam amount relative to the

total receiving steam amount and a ratio of a total basis unknown steam

amount relative to a value obtained by subtracting the total improvable

~ steam loss amount from the total receiving steam amount as an unknown

steam ratio and an improved unknown steam ratio, respectively, said total
basis unknown steam amount being a value obtained by subtracting said
total improvable steam loss amount from said total unknown steam
amount; or

obtaining a ratio of the total unknown steam amount relative to the
total receiving steam amount and a ratio of a total basis unknown steam
amount relative to the total receiving steam amount as an unknown steam
ratio and an apparént improved unknown steam ratio, respectively, said
total basis unknown steam amount being a value obfained by subtracting

said total improvable steam loss amount from said total unknown steam
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amount as a total unknown steam amount; 10 grasping a total amount of

steam loss which can be solved by a predetermined system improvement

in the evaluation target steam piping as a total improvable steam loss

amount; based on said grasped total amounts, obtaining a ratio of said

total improvable steam loss amount relative to the total unknown steam

amount 15 which is the difference between the total receiving steam

amnoeuntiand the total necessary steam amount as an improvable unknown

steam ratio; or obtaining a ratio of the total unknown steam amount

relative to the total receiving steam amount and a ratio of a total basis

unknown[gjeam BROURIHRIMIVEitAckalise ohtainrll byaiiigeting theim 1,

total improvable 20 steam loss amount from the total recejving steam' .

afrernetashmropibrviehes romnsiseriast AR oRadarHrsh Eanpperation

r%ﬂ&%i%g%%ﬂ" '}r(ﬂﬁ?é‘iifcgt%éf B@%ﬁ&ﬂbﬂ%@!g@%@ﬁﬁ‘%&?%&%&% the

obtarhed by subtracting $aid total improvable steam loss amount from

savch hatdiamkngwh steampipnogint; or 25 obtaining a ratio of the total

unknown, steam amount relative to the total receiyin steart?gim?iu t and
oAt

a ratio of R SAEAR BRI DR ng a total
reeehinc: slgambamaues Wbﬂ%ﬁﬁmggf@aﬂggmpeﬁ@@d steam

improved unknown steam ratio, respectively, said total basis unknown

slessamabnt fuitbectotaliewnlbened expluptiontingess siamiarps; and
oA PSSR U TR G SRR ofount as the

amount. m dlagnosmg me according to claim 1,
whesgitiipesnetiodfomhelcomprisesit steplabperibrmingpadvaple unknown

operation 5 diagnosis gn a plurality of evaluatjon target steam traps '
TSGR nE™ SURIAGH RO CEB R TG, DESHBRI U fo UL DY Steam
trap. RRETAIPRLRIRASIH CRICHATNG B 1Al {FRPaPRSSedSIRaRJIeSE unknown

amount obtained by aggregating trap-passed steam
steam ratio.

[8] The system diagnosing method according to claim 1, wherein
the method further comprises the step of performing a trap operation
diagnosis on a plurality of evaluation target steam traps mounted in the
evaluation target steam piping and a steam leakage diagnosis for
diagnosing steam leakage from respective piping portions of the evaluation
target steam piping; |

based on a result of the trap operation diagnosis, calculating a total
trap-passed steam loss amount obtained by aggregating trap-passed steam
loss amnunté for the total number of evaluation target steam traps;

based on a result of the steam leakage diagnosis, calculating a total
steam leakage loss amount obtained by aggregating steam leakage loss
amounts from the respective piping portions;

obtaining, using a sum total steam loss amount, which is a sum of
said total trap-passed steam loss amount and said total steam leakage loss -

amount, as the total improvable steam loss amount to obtain the
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loss amounts for the total number of evaluation target steam traps; and 10
obtaining, using said total trap-passed steam loss amount as the total
improvable steam loss amount to obtain the improvable unknown steam
ratio, or the unknown steam ratio and the improved unknown steam

ration, or the unknown steam ratio and the apparent improved unknown
steam ratio. 15 [31 The system diagnosing method according to claim 1, _
whegsiovibk methaskiirébenoolgyisesdhersthp afRadetmibgaantiagio and the
operation diagnosis on a pIuraIit%( of evaIuEtion target steam traps .

riGRPEaYeR HBKROEM ot rgabtieRaf i mglaﬁaﬂavgfea?ﬁ%wé@ and the
diggﬂ%ﬁ{qﬁ@@@gm%%gdﬁlﬁggfrom respective piping portions
of

e evaluation target steam piping; based on a result of the trap
operation diagnosis, calculating a total trap-passed steam loss amount

obtained lr‘gaggre atingﬁtéap- assed steam loss amoynts for *he tqtal
0

number of Evaluation et Seam tARLE ARS8 A tastlit of fhe . Sy stem

stgripresikdgeitiaonesisy eRibwating adtaiad stealruledl@genlesssantauniethod
obtained by aggregating steam leakage loss amounts from the respective
pifsth ,Eb%g%fﬁﬁ , using a sum total steam loss amount, which is a

sum of sqid ota frapspassad SiEARNSS AN AR ARIGA0LSIEAR a trap

leakage loss - 30 amodnt, as the total improvable steam loss amount to

oltpématiens Mimgroviableerfenmed stsanaloszapticlisgtetarnideswdiagnosing
steam régoagnd the. improved unknown steam r%iionﬂ.or tge unkno%/vn -
stEBFF4RHEEUn G tb aréntd nRnowh SEEAR T ﬁ(r)ig%t[[‘s)%\am raps

mgibadtefionelaine lva ReaesaingBYsepiIRlSYatENpdiagifesioha va@iving
an inputting means and a calculating means, the method comprising the

StE{REBT ASBRRANGTY B Aftah pesnss e sinarmsae vt ed fho exafyplion target

steam piping or an input of a total unknown steam amount which is a
difference between the total receiving stéam amount and the total necessary
steam amount;

calculating, by said calculating means and based on the result of the
trap operation diagnosis inputted to the inputting means, a total
trapfpassed steam loss amount obtained by aggregating trap-passed steam
loss amounts for all the evaluation target steam traps;

based on the total receiving steam amount and the total necessary
steam amount or the total unknown steam amount inputted to the
inputting means,

calculating a ratio of the total trap-passed steam loss amount
relative to the total unknown steam amount which is the difference between
the total receiving steam amount and the total necessary steam amount, as
an improvable unknown steam ratio, or

calculating a ratio of the total unknown steam amount relative to
the total receiving steam amount and a ratio of a total basis unknown steam
amount relative to a value obtained by subtracting the total trap-passed

steam loss amount from the total receiving steam amount as an unknown
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operation diagnosis performed by a trap diagnotor for diagnosing 10

operational conditions of a plurality of evaluation target steam traps

mounted in an evaluation target steam piping and inputs of a total

receiving steam amount and a total necessary steam amount of the

evaluation target steam piping or an input of a total unknown steam

amount which is a difference between the total receiving steam amount

astbame ratab revkesailnpi®wid aam knvumtstealou katiy, teppedtivdicutatid gotal
eans ang based on the result gfﬁhe trap cE)Berat' i diag sSis i%Qutt d to th

thea?ﬁ%u iNg ?ﬁve%r%s, %nfo?alﬁ?}]allp-paeéggaa StEaM 105 Amount oBtainat n}:}g €

agerddrtipepiaid asceeh $tramnless BffauniEdesqll thekelwwodien hangss, or;

steam traps; 20 based on the total receiving steam amount and the total

necessargaiteHngrEATSr théherbr iHINBRROSBATHaMoBRRANBh HEtRtEve to
the,oBRTING MeRRSEalaUating: A a9 PG (9al (A Bashed AieaW 8 am
amount relative tothe total unknown steam amount which is the
difsenderebitveehio 2bd ettt abcevevingteteammamoniniand tvekoten steam
necessary,steam amount, as a%jﬁ:pr vable unknown s%eam ratio, or

STUTR PR 3V AT e BT e 21

reeeAling Ste ankadioHNtaRchanialeef Bdaia! RasifunheMALaeubtracting
amount relative to a value obtained by subtracting the total trap-passed 30

stdenabsernoranshe sterandess rusvpigtena the debahtaknenumiiragm loss.
58 steam ratio and an improved unknown steam ratio, respectively, said
total basis unknown steam amount being a value obtained by subtracting

the total {Elp-passethsthat idsspemrutimg fromatitertatatingkaovenstéamsy stem
loss, or; calculating a ratio of the total unkngwn steam amount relative to

5 aﬂsrg‘@éfﬂﬂﬁdi&éﬁmlﬁi%m% Earil) E?’tﬁ’?gla‘l%%%%%rfmthﬂd

S 1311 |

heqo the total receiving steam amount as an
unknown steam ratio and an apparent improved unknown steam ratio,
respectiveigesgidg, by said inputting means, inputs of results of a trap

operation diagnosis performed by a trap diagnotor for diagnosing
operational conditions of a plurality of evaluation target steam traps
mounted in an evaluation target steam piping and a steam leakage
diagnosis performed by a leakage diagnotor for diagnosing steam leakage
from respective piping portions of the evaluation target steam piping and
inputs of a total receiving steam amount and a total necessary steam
amount of the evaluation target steam piping or an input of a total
unknown steam amount which is a difference between the total receiving
gteam amount and the total necessary steam amount;

calculating, by said calculating means and based on the result of the
trap operation diagnosis inputted to the inputting means, a total
trap-passed steam loss amount obtained by aggregating trap-passed steam
loss amounts for all the evaluation target steam traps;

calculating, by said calculating means and based on a result of the
steam leakage diagnosis inputted to the inputting means, a total steam

leakage loss amount obtained by aggregating steam leakage loss amounts
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total basis unknown steam amount being a value obtained by subtracting
the totaltrap-passed steam loss amount from the total unknown steam
loss. 10 [51 A method of operating an aggregating system for system
diagnosis having an inputting means and a calculating means, the method
comprising the steps of receiving, by said inputting means, inputs of
results of a trap 15 operation diagnosis performed by a trap diagnotor for
diftgne sheyrapediionpipemdohionda plurality of evaluation target steam

traps mouynted, in an evaluation target steam piping and eam leakage
diagnosis%pag’ﬁ rﬁ{legbﬁy‘% eaﬁ%cﬁévg{llfgﬁ%etor fﬁa?agﬁ%o%??g%ét%é%ﬁg&?agsésm
fraradaspesiienpiag thertignalofuhk valatipiargahsteaminpingdndo the

20 inputs of a total receiving steam amount and a total necessary steam
arTRHEBIEABS@RHuation target steam piping or an input of a total

unknown sisaAMEUILRICtis TeIPRCEENTSD RINAL IFRINIG, the

steam amount and the total necessary steam amount; calculating, by said

cdimtabtingkmesnssaea asecontthelredulisothiee dfferapregeratiesn the total

diagnosjs inputted to the inputting means, a total trap-passed steam loss
SR OBy ARG B (L0 PAL B oL S MR iRS o

th RN ALk EARh ARt 62lGH RN B SRIdSAICWANNGHRANBeing a
and based on a result of the steam leakage diagnosis inputted to the
inputtf thedatabiropinaesed stearnlasg e pssahiithtintatisd glepm leakage
aqgég%%gngnsctearr;n leakage loss amounts 59 from the respective piping
portions; Base’do on the total receiving steam amount and the total )
necessarysdtedatiamaunitos iretistalaiaknovimsteantemounhinmittteddtive to

the inputting means, 5 calculating a ratio of a sujn total steam loss
R R R R L0 RO AR G APl R known stean

differenae RAMRRNNE 1Ak obtained by subtracting the sum total steam loss
amount from the total receiving steam amount, the total basis unknown
steam amount being a value obtained by subtracting the sum total steam
loss amount from the total unknown steam amount, as an unknown steam
ratio and an improved unknown steam ratio, respectively;
caleulating a ratio of the total unknown steam amount relative to
- the total receiving steam amount and a ratio of a total basis unknown steam
amount relative to the total receiving steam amount as an unknown steam
ratio and an dpparent improved unknown steam ratio, respectively, said
total basis unknown steam amount being a value obtained by subtracting

the sum total steam loss amount from the total unknown steam amount.

[6] The method of operating an aggregating system for system
diagnosis according to claim 4 or 5, wherein the method further comprises
the step of data generating step performed, based on the calculation results
of the calculating means, by a data generating means included in the
aggregating. system for system diagnosis for generating evaluation data

having contents indicative of at least the total unknown steam amount and
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receiving steam amount and the total necessary steam amount as an
improvable unknown steam ratio, said sum total steam loss amount being
a sum of the total trap-passed steam loss amount and the total steam
leakage 10 loss amount, or; calculating a ratio of the total unknown steam
amount relative to the total receiving steam amount and a ratio of a total
basis unknown steam amount relative to a value obtained by subtracting

tHesdmrserhleanbre AN SEAT SRt et dtEpIEatiomJ ate i ERg srtents
(G ARIALRASIE MM PLLS SIEPM-AMOMEL FENG & 15L& AR Y sum total

subtracting the sum total steam [oSs amount from the total unknown
stdaamminesirgrEsah anliriéwnmwamabé@mahdmnmpmve‘dmm kercavaluation

m.ratio, re ctlvel ulatin ati tal unknown st
R RS W s Ll e R L P g the
basisrevkaoOwnBIRAM Z8amouritielative éQdheatabal raaelvingsiagMmeontents
amount as an unknown steam ratio and an apparent i gﬁoved unknown

st@éma:aﬁ@ vbgpdensbihe smknaarpssamnkadvardetin armsuRnbdmgrgved
m%%ga% Isg&gactlng the sum total steam loss amount from the

to al unknown steam amount. 25 [6] The method of operating an

aggregating system for system diagnosis according to claim 4 or 5

wherein the, methqd further comprises th tep of d nerat
performeg’%oase FRETES |8¥ISF8§11 8?%%“& il %?%

data genqigiingime asaineIRASE LihacaagR0atRg SYSIBIIRIGSSHATDS result

diagnosis for generating evaluation data 30 having contents indicative of

apfentranonsed ipkribasnesaneaieivund AydtBotee mpeaoiendurksennsing
steam [ano g e"aHf% lian data haying contepts. Jndicative elF%%e&xS traps
e R »

rap-passed steam Ioss am sum totalll steam loSs amount

angbilnetod proyakiealinktnowtasigrt satioroppiak andningai béwibetal receiving
contents indicative of at le Ikﬁf the unknown steam ratlofgq%the 5im oved

uRKGRIEtRURT 20 Bleihnsaers e Sieamaash ARG GoR areet
legglthe ppROWR SIRaMaHQ ARd (hG PRRARNINBIOYS amount which is a

difference between the total receiving steam amount and the total necessary
steam‘ amount; |

calculating means for calculating, based on the trap operation
diagnosis result inputted to the inputting means, a total trap-passed steam
loss amount obtained by aggregating trap-passed steam loss amounts for all .
the evaluation farget steam traps,

based on the total receiving steam amount and the total necessary
steam amount or the total unknown steam amount inputted to the
inputting means,

said calculating means fui'ther calculating a ratio of the total
trap-passed steam loss amount relative to the total unknown steam ainount
which is the difference between the total receiving stéam amount and the
total necessary steam amount as an improvable unknown steam ratio, or;

said calculating means further calculating a ratio of the total

unknown steam amount relative to the total receiving steam amount and a
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- basis un

unknown steam ratio. [71 An aggregating system for system diagnosis,
comprising: 10 inputting means for receiving input from a trap diagnotor of
result of a trap operation diagnosis performed by the trap diagnotor for
diagnosing operational conditions of a plurality of evaluation target steam
traps mounted in an evaluation target steam piping and inputs of a total
receiving steam amount and a total necessary steam amount of the

evaliaeba teigdbasismakremmstermanmubd: wistie ikackioseltained by
a ich i iffeye alyreceiyi a ount

e B R e el RS MRS AT M ol
basdchow thettrap dpsy atinoudiagm asisussutvinpettecito b iapdttingimproved

means, a total trap-passed steam 20 loss amqynt obtained by
TR b ER OB SRR ER oS L P AR S HE KRATA R PR Bt unt

steamutrarsaliaseheiibe Biakigaehine sieam AMAUNANEdReP@eam loss

necessary steam amount or the total unknown steam amount inputted to

thampisattiiernimtotzd waknewaitang ﬂﬁémi_‘urther calculating a ratio
of the total jraps| |i§s1?|igrt t@% logs arpgHnhislatve o the t?xtna:xloﬂ?xlé%ga‘fﬂive to

ns m
steam amount w Ifference between '[?1,6 '[O'[a? receiving steam

atheuntahektiodyiotpd teaee ssacy steard amatiotoda antithpseiabigiinown steam
unknown steam ratio,\trﬁﬁri;ﬁig(ir?alculating means further calculatipng a ratio

oPIRe TS SORUTERE rieRTR 1PHRPoRs R8cB wn steam
steam aamaugﬁampar@&trﬁmﬂfv%&om&@m%m@%g@me1y, said

relative to a value obtained by subtracting the total trap-passed steam

lobgaintass oknbie totéeaom romndtbamdossvatneush tagred tnykaubimacting
SR ALTPRIER OISR AEEHE (SEISAR S SO
total trap-passed steam loss amount from the total unknown steam loss,
or [8] An aggregating system for system diagnosis, comprising:
inputting means for receiving, from a trap diagnotor and a leakage
diagnotor respectively, inputs of results of a trap operation diagnosis
performed by the trap diagnotor for diagnosing operational conditions of a
_pIurality of evaluation target steam traps mounted in an evaluation target
steam piping and a steam leakage diagnosis performed by the leakage
diagnotor for diagnosing steam leakage from respéctive piping portions of
the evaluation target steam piping and inputs of a total receiving steam
amount and a total necessary steam amount of the evaluation target steam
piping or an input of a tofal unknown steam amount which is a difference
between the total receiving steam amount and the total necessary steam
amount;

_ calculating means for calculating, based on the result of the trap
operation diagnosis inputted to the inputting means, a total trap-passed
steam loss amount obtained by aggregating trap-passed steam loss amounts

for all the evaluation target steam traps;

said calculating means calculating also, based on a result of the
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calculating a ratio of the total unknown steam amount relative to the total
receiving steam amount and a ratio of a total basis unknown steam
amount relative to the total receiving steam amount as an unknown steam
10 ratio and an apparent improved unknown steam ratio, respectively,
said total basis unknown steam amount being a value obtained by
subtracting the total trap-passed steam loss amount from the total

usieronneakase cisgesisniapytbetiagibpsianubingsmearaiaghdefel steam

c [sing... 15 inputti for receiving. fr iagnotor
R R R S R
difrgnosise pesforoina: pyiphestrog-tiagn fiorties dizdrosingl epdoaticnglet steam
condjtions of a plurality of evaluation target steam traps mounted in an
eVARIBon target steam piping and a steam. leakage diagnosis performed

by the leakage 2h HRERBIAN HIHiaaNOsIRG HeAbIRAaER TRMEeRPREN S ary

piping portions of the evaluation target steam piping and inputs of a total
rediening sreintaenuieandtaliowl knressatesamrepyatninpuited to the

e\{glu&'ﬂ? targgrtlgteam piping or an input of a total unknown steam :
amount which is a'difference between the total receiving steam amount

and the taialdeabssanrgieama S antunt; cdladlating meanofef a sum total
calculating, based on the result of the trap operation diagnosis inputted to

thEFAPUORE FHRcIRt Zelative ip thadatal uRlanoTHR StRB Mo TERi gy 18 the
AGRYBHBIHEARRASTRE RIEATCQA%: AT OHY R, Iahalihe AYANAUNA (YL ary

steam traps; 30 said calculating means calculating also, based on a result
ofstieen6 2 siamt feckagedinyabiisinkotee tetthei nptitigpiteans tatedtsteam

B SRR P o

targell sieain RGO hRseshonifeotal receiving steam amount and the

total necessary steam amount or the total unknown steam amount

inputted t§akbk calculating means further calculating a ratio of the total
unknown steam amount relative to the total receiving steam amount and a
ratio of a total basis unknown steam amount relative to a value obtained by
subtracting the sum total steam loss amount from the total receiving steam
amount as an unknown steam ratio and an improved unknown steam ratio,
respectively, said total basis unknown steam amount being a value obtained
by subtracting the sum total steam loss amount from the total unknown
steam loss, or; |

calculating a ratio of the total unknown steam amount relative to

the total receiving steam amount and a ratio of a total basis unknown steam
amount relative to the total receiving steam amount as an unknown steam
ratio and an apparent improved unknown steam ratio, respectively, said

total basis unknown steam amount being a value obtained by subtracting

the sum total steam loss amount from the total unknown steam amount.

[0 The aggregating system for system diagnosis according to claim

7 or 8, wherein the method further comprises data generating means for
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inputting means, said calculating means further calculating a ratio of a
sum total steam loss amount relative to the total unknown steam amount
which is the 10 difference between the total receiving steam amount and
the total necessary steam amount as an improvable unknown steam ratio,
said sum total steam loss amount being a sum of the total trap-passed
steam loss amount and the total steam Ieakagle loss amount, or; said

cERRABAHG S rretl e thal ceaderlg domtkporite titdha scaliating means,
S lative:1o t eceivi e t gnd ti
o e Al R Bl
sebtsactingdhatsamitital stqaovidds amonowinestethe teidbrecemdgation data
steam amount as an ynknown steam ratio gnd an improved unknown
AT PR SRR (L0 P bSSRE AW b LS RAEH: BlAAGaloss

valueehtaingd by sutacting BesSHMIRIAl SledTHOSSHRAHME AMknown

the total unknown steam loss, or; calculating a ratio of the total unknown

sEéaATRAdih R kRkIedianedatal hesendnepstemis amdigatinadod dtilpattathe

'oahoasis unknown, sieam, smount relAve Ie M ol reeeling S5 Muation
amount as an unknown steam 25 ratio and an apparent improve
udkeeadigacaiasioty espretivedyofsaide setatlhnaskiiaowrestaanitio and the
amount being a value obtained by subtracting the sum total steam loss
ARRRATERD FDPROTSAMHIMOTR e BH8unt. [91 The aggregating

system for system diagnosis according to claim 30 7 or 8, wherein the
method further comprises data generating means for 63 generating,

based on the calculation results of the calculating means, evaluation data
having contents indicative of at least the total unknown steam amount

and the improvable unknown steam ratio or evaluation data having

contents indicative of at least the total trap-passed steam loss 5 amount,

the sum total steam loss amount and the improvable unknown steam

ratio or evaluation data having contents indicative of at least the
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unknown steam ratio and the improved unknown steam ratio or evaluation
data having contents indicative of at least the unknown steam ratio and
the apparent improved unknown steam ratio. 64 ABSTRACT The
invention provides a method of diagnosing a system, a method of
operating an aggregating system for system diagnosis and an aggregating
5 system for system diagnosis, which are suitable for evaluating
effectivness of system improveméﬁ.SWeceiving steam amount Qi
and a total necessary steam amount Qo are grasped. Further, a total
amount of steam loss which can be solved by a predetermined system
improveniEh¢ imgragiped g etz bt atprovalblmgeesmip sssysteunta method
Then, based on these respective grasped tatal amounts, a ration of the
to‘fg é?

a

PRAERSU R BB AL F BUFERRIR R T BHARTRRI A GB A peresating
Mt diieheis Jdiffsrrncehainesn theitalab BEAVIIAMRAM fectivness

amount Qi and the total necessary steam amount Qx is obtained as an
inebriFkBIR UmkteveIsIBRmM ratio Kts. Or, the unknown 15 steam ratio Kt

and an IMRIo¥ed YWBOMLS BRI AR SRR ST PSIRAALD stcam

x and an apparent improved unknown steant ratio Kxx' is/are obtained.

6amount Qo are grasped. Further, a total amount of steam loss which can
be solved by a predetermined system improvement is grasped as a total
improvable steam loss amount. Then, based on these respective grasped
total amounts, a ration of the total improvable steam loss mount relative to
a total unknown steam amount Qx which is a difference between the total
receiving steam amount Qi and the total necessary steam amount Qx 1s
obtained as an improvable unknown steam ratio Kts. Or, the unknown
steam ratio Kt and an improved unknown steam ratio Kxx or the unknown

steam ratio Kx and an apparent improved unknown steam ratio Kxx' is/are

obtained.
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