; e3el pV26hTgcY Specification for Foreign Application [TITLE OF THE
JNVENTI ON] Punmp Control System [ BACKGROUND OF THE | NVENTION] 1. FIELD COF
~THE | NVENTI ON The present invention relates to a punp control systemt hat
has an el ectric energy-saving effect, used for pressurized water punp

.Systens, air-conditioni 1e and L ke, SCRI PTI ON OF THE
PRIOR ART Fig. 1 is a d%gﬁﬁ%é“Fﬁ|82t$% %ﬁge%h%qgﬁﬁ%Fgﬁ#%fion of an exanpl e
of conventional punp control systemgenerally used fromthe past , in which

a punp control systemis used for pressurized water punp system In Fig. 1)

primary suppigtePepPue fWERtYoN | beeh Waheko ol shidleat er fromreturn header
2 to primary supply header 4 via refrigerators or heat punp chillers or

boilers 3. Secondary supply punps 5 are provided with inverters 6 and
supply chilled water or hot water to secondary supply header 7 fromprimary

suppl y heagigicrérobh® o @ngoindENTBARYr €S the flow rate of chilled water or
hot water supplied to return header 2 via tw-way type control valves 9 and

heat exchapgessrpl b e seaadaxy supply header 7. Pressure difference
sensor 12 neasures the differential pressure of chilled water or hot water

bet ween secondlairtseHPPIwenea8LIrelatBE f&UDAMPeRHRro?. sEPid @hherndOhn
controlling the nunber of operating punps 13 issues ~ | nunber of

oper ati ng PLEMTiceneRydl M nesdiFecy alides roraTesedr Dyed ¥ Ve SHRGOEy S cizd
pressure difference sensor 12. In the above configuration, chilled water or
hot Water apticeaaediddiom pystesy, adppthe purps 1 is supplied to heat
exchangers 11 at the secondary use point by secondary supply punps 5. The
fl ow rate »f DEfERIPITONdAF YTHE PRUORIARTY fl ow i s vari abl e because
Fig. 1 is a drawing illustrating the configuration of an example of
conventional pump control system generally used from the past, in which
a pump control system is used for pressurized water pump system.
In Fig. 1, primary supply pumps 1 supply chilled water or hot water
from return header 2 to primary supply header 4 via refrigerators or
heat pump chillers or boilers 3.
Secondary supply pumps 5 are provided with inverters 6 and supply
chilled water or hot water to secondary supply header 7 from primary
supply header 4.
Flow sensor 8 measures the flow rate of chilled water or hot water
supplied to return header 2 via two-way type control valves 9 and heat
exchangers 11 from secondary supply header 7.
Pressure difference sensor 12 measures the differential pressure of
chilled water or hot water between secondary supply header 7 and return
header 2.

Controller for controlling the number of operating pumps 13 issues

operation commands to secondary supply pumps 5 so that the optimum
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two-way type control valves 9 are controlled dependi ng on the heat
_exchangi ng anounts required by heat exchangers 11. In this case, controller
for controlling the nunber of operating punps 13 issues operation comrands
to secondary supply punps 5 so that the optinmum nunber of operating punps
is obtained by detecting flowrate with flow sensor 8) and at the sane tine
sends a rotsibendl operrfiegchuentisobbtaigred| usdng madeer seds gedt bnt £ lidwe
required pre-set differential pressure is obtained by detecting the

di f f er ent Fahsqr &8s 9nd ePinsEREe difdegada? ysegppl 2 header 7 and return header 2
Wi th pressure difference sensor 12. As a result, a punp control systemthat
can reduce Inlet 2pavepeorsiawsasinmpt Fohlies vbter AEdotHewkaeeliveded &Hoa t he
foll owi ng problens in such conventional punp control systems: (1) The
control sPERARY SF@PLBHt AtFRhal ¥ efiRHdPdc ARt PERts pErRARIGRs d lcAfstidhst
pressure that detect the differential pressure between secondary supply
header 7 8ATCTEEYr RSHRUEE DY GeREPY WPRA-E B¥™RePondary supply header 7
wi thout directly detecting the required secondary water flow. (. 2 ) They
are rotati OR&AITFFGRENES EVREEEPPISt EfEctipiing é}?%dﬁgﬁaf’rﬁ}eh%f@%ﬁ

ener gy-savi ng effect acconpanyjng the reduction of water flow, 2 - have

[ 1tle onEFeyalbiRG SITCE PRI The REPHPIRa LPEAERS I oPBERT (Rt o t he
flowrate ratio.to the second po ., because they are rotational frequency
control s§EERIHI-RF 3“‘%‘%5‘%& ﬁﬁ‘?u‘prreg‘seéﬁrré‘?at( SFCPAPFA titon, if the pressure
setup happens_.to be | ower ey_nmay stabilize while the flowrate is too
ow For panid capes St Iy E8F HeREEakng b Pitbaron cBRTS e rins
installatign site . A since.th have.ng function faor_storjin

i st or i calSasis =Saop el SPBSRRL oS SUBPLY Hmed s SrhRE tre
nonitorin j L fficu (: i . he tim I hanges
of contro p%ﬂe%mg%gar?gt Jéé%rqftg%g%lxs@%n%?nog&t% g%? {%glzig dt(:"ilt%}:ﬂ‘gnsé,/%(I%!r)‘g]csr oart%l oad

variati Ong%@ £ 3w CLANQeSs OfanBAL ARRE EL Snd B1RE AAUGET 213 qwkmmf;@a@éxicq})i ity
factor and others, are designed to be operated nmanually at an i nStallation

site or WebRifbit HEgHA1eFd 38Ferddtsd BEtnARID r QREMARI did ek Hi1tebrg00G1 (6)
Cal cul ation of the energy-saving effect is |aborious and timeconsum ng

because | pro&slefe 19 SNk SRt tabe 8y vkt ahEAd Qi3 BreddurdeSnogfaTSary
to provide neasuring instrunments, to perform nmeasurenent, to bring back the

dat a obt agBeshdaaRUsdgaR héndea! TuhatethiRe RAREgY? wavh Feabhesiai rESHAVMARY OF
THE | NVENTI ON] The present invention is intended to overcone the

above- nensensad 1pr.obl ens and to provide a punp control system having an
el ectric
As a result, a pump control system that can reduce electric power
consumption is obtained.
However, there are the following problems in such conventional pump
control systems:
(1) The control systems are rotational frequency control systems at a
constant pressure that detect the differential pressure between
secondary supply header 7 and return header 2 or the pressure at
secondary supply header 7 without directly detec¢ting the reguired
secondary water flow.

(2) They are rotational frequency control systems that, although they

have an energy-saving effect accompanying the reduction of water £low,
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power - savi ng effect. [BRI EF DESCRI PTION OF DRAWNGS] (Fig. 1] Fig. 1is a
drawing illustrating the configuration of an exanple of 3 conventi onal
punp control systens generally used since the past. [Fig. 2] Fig. 2is a
drawing illustrating an essential part of the configuration of a punp

control SySLem if«2he CANOHIYRAL: O bEE.SY e86N thOVRBLA O b QedézlesF':gn 3

is adrawing illustrating operations of the invention shown in

[Fig. 4] Fig@opdrtfordret Bes dioaWid idakyst ¢ tinad sepshRtdRs, oseéan;%el E'IY tion
shown in Fig. 2. [Fig. 5] Fig. 5is adrawing illustrating an essentia

part of thgrgopbiHUlcAkl OfirdfucdcPUbihtcont EP4temsshem i dortahhefraygied nent  of
the present invention . [Fig. 6] Fig. 6 is a drawing illustrating

oper ations (afy ihedaivest, ar shOWrekBuld Gethp Rdip@ns’to R iofet s @1@?
drawing illustrating operations of the invention shown in Fig. 5 [Fig. 8]

Fig. 8 is arabhefz&lr@nM aotld lFusy rattiengsopes atoworsr Ofhd heaknventi on shown in
Fig. 5. . [DESCRI PTI ON OF THE PREFERRED EMBODI MENTS] The present invention

wi Il now begaderss abpdtmantekaid cuh bl doefeasraRcer the Lhetslramings.itéheapgsent

invention will be described for each enbodinent. 4 (Enmbodi nent 1)
since they have no function for storing historical data, adjustment
to the optimum value requires separate monitoring and is difficult.
(5) Since the peak load timing varies, changes of control system
parameters for responding to those timings, or for load variation due
to changes of parameters in production equipment availability factor
and others, are designed to be operated manually at an installation
site or within the premises, in other words, operability is not good.
(6) Calculation of the energy-saving effect is laborious and time-
consuming because in order to acquire data at an installation site,
it 1is necessary to provide measuring instruments, to perform

measurement, to bring back the data obtained, and then to calculate

the energy-saving effect.

[SUMMARY OF THE INVENTION]
The present invention is intended to overcome the above-mentioned
problems and to provide a pump control system having an electric

power-saving effect.

[BRIEF DESCRIPTION OF DRAWINGS]
[Fig. 1]

Fig. 1 is a drawing illustrating the configuration of an example of
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In the follow ng, the present invention is described using the draw ngs for

the first enbodinent. Fig. 2 is a drawing illustrating an essential part of
“the configuration of a punp control systemin an enbodi ment of the present
invention. Fig. 3 and Fig. A are drawings illustrating operations of the

_system shown in Fig. 2. This enbodinent is for a punp control system used
for a presORVEREHORE: @EVPUFANtEPIt BYSLMS SRR YgUFRd, sinfe EbApRfdnt S
havi ng the same synbols as those shown in Fig. 1 indicate the identica
functions. |Hi%he2following) only the parts different fromFig. 1 will be
described. Controller faor controlling the nunber of operating punps 21

i ssues operEitd-oh1& ntEaTdeItid 188 ETHIRE AL BRTIRF HE AR o bhe RARL 1 FHE 45BPTR num
nunber of operating punps is obtained using the value nmeasured with fl ow
sensor 8. ﬁgé‘oﬁ‘d’&? fog’ﬁgglc%’rﬁtreiﬁl fRramem BH?%‘?‘}E O plig -RARSSAE PR ¥4l ng
portion 221 that determnes the rotational frequency ( revolution ) of
inverters 6 %epP cting nunerical values of fixed resistance KO of the

ti tem pipel i tants Kl and K2 and t, ' h
Formil a of Tk obe 14 ReeFOie |'gekShbl ROBL 1R Of npifl G GHATC 32 "ORRa by

calculatinqlgggply pressure P1 fromthese values and a signal neasured with
f1 ow sensof 8. 7Mohi t or signal input portion 23 inputs nonitor input signals
to input-out@HE prjcessing portion 221. QOperation display portion 222,

provi ded in econ ry punp controller 22, displays the operating status.

Pri mar y eXtEgjg.'.ag. gQ%thﬁt&%lﬂgr ii%t%%%in&ro%\équ(?gohg osggggdﬂ(yenQion punp
controller , displays the operating status in a renote place via renote
connunicaghggnngggﬁég42_Secondary external communication portion 224,

provi ded in secondary punp controller 22, changes the settings of
paraneters ngegssany for operation froma renote place via renote

communi cation neans 24. In the present case, the Internet is utilized as

rendte comMmpyy .CthkQNaFRARY 1A4usTher Rl #h 8506RAR1NAHH O cn@ oMk dgtkation
secondary punp controller 22, stores various data.
of a pump control system in another embodiment of the present invention.
[Fig. 61
Fig. 6 is a drawing illustrating operations of the invention shown
in Fig. 5.
[Fig. 7]
Fig. 7 is another drawing illustrating operations of the invention
shown in Fig. 5.
[Fig. 8]

Fig. 8 is another drawing illustrating operations of the invention

shown in Fig. 5.

[DESCRIPTION OF THE PREFERRED EMBODIMENTS]
The present invention will now be described in detall with reference
to the drawings. The present invention will be described for each

embodiment.



External operation termnal 25 is connected to secondary punp controller 22
t hrough renote conmuni cati on neans 24. Signal conditioner 26 carries out
conversion of external input signal 31. Next, operations of the system of

t he present invention configured as nentioned above will be descri bed.
~Control of the nunber of operating secondary supply punps 5 is performed by
control | er (Eroddombtol) i ng the nunber of operating punps 21. Rotational
frequency control of secondary supply punps 5 is perfornmed as descri bed

bel ow. The fiol tbei Aglteniayl. atthen pirsseml r Leerdden| dsi Mggtrboedutsiprocdssi ng
portion 221 using flow rate signal Q by flow sensor 8 given through

control | er dfawingsnfenl thendirhe empeérent. operati ng punps 21 to deternine
supply pressure P1 from secondary supply punps: Pl = KO + K1' Q + K2Q (1)
Where P1: SHpol ¢ i edsavind i bsscashempy esgpptiappaps oRGhemopdd gnestisnance
of the entire system K1l: Pipeline constant 6 K2: Pipeline constant Q
Suppl y fl o%f ratrempr o8 Sdo AUAFSM SOppl yeMARISeRt Torideantesrisednyantinn -
fornmula of head of friction loss (normally 2) Based on supply pressure

val ue P1 fFé% SedBRdEdy SuPi Frputps dé?‘\éﬂﬁ%&%&’ﬁ%‘%ﬁ?&t"i’é@%JP)heaﬁﬁéFfte’r‘}b

di scharge pressure_neasured with pressure difference sensor. 12,

i nput - out p8ROH dCeELT nf pof P dFPLEIBER T 18 F8h 12 MUIPoFRREEFP b IFYSREM JIiPut s a
rotational frequency control signal to inverters 6. In the nmeantinme, in
pressuri ze8°het é’lreﬁé\"r’b”se;}isf”@ﬁ%r mBr §¥FFU 1y, for exanple, in an

air-conditioning system a peak |oad.i enerated early i.n the nbrning in
winter and R RS FAEEFROORDT AORARRA:S HaYLRACRE| THTe THTOMEAF FROT AN | on

i t, . in_fl te of chill.ed/ hot t d/ i t
caul prent Ehenoes L.l oy 1AL, o Shil Leghel, et or, ang o cogl ing et e
th i L i f (KQ, K1, K2, d
(ner e a1 9BLI MRLYLYES Sebycd T [ 0ru P ATEASLS D, KL 12 and )

shoul d be S%kﬁ?f&%ieqa§gg égﬂt§éiﬁﬁﬂﬁkhe number of operating pumps 21 issues

operation commands to secondary supply pumps 5 so that the optimum
number of operating pumps is obtained using the value measured with
flow sensor 8.

Secondary pump controller 22 contains input-output processing portion
221 that determines the rotational frequency (revolution) of inverters
6 by selecting numerical values of fixed resistance KO of the entire
system, pipeline constants K1 and K2, and constant n using the formula
of head of friction loss based on external input signal 31, and by
calculating supply pressure Pl from these values and a signal measured
with flow sensor 8.

Monitor signal input portion 23 inputs monitor input signals to
input-output processing portion 221.

Operation display portion 222, provided in secondary pump controller
22, displays the operating status.

Primary external communication portion 223, provided in secondary
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i nput signal 31, for exanple, outside air tenperature input signal or
_production equi pment power consunption input signal, or fromvarious tables
stored in data storage portion 225 , a . g. , seasonal change table ,

avai lability factor change table, or |oad change table. The rotational
frequency control signal is output to inverters 6 by selecting optinum

par anet er puOcoiiirold2r and dispaads pard oparagimalscdtas i iNs ramotypwhaoedt put
processing portion 221. Specifically, the rotational frequency control
signal i s vdat panote dommrenieatsiod byamwhadtgi ng the settings for fixed

resi stance KO for the 7 entire system pipeline constants K1 and K2, and
t he const arfeaenBasecexdrroak dopmpnicatgfonhpentioh 224 cromifed dn( seyomdaly 2),

i nput from operation display portion 222, in input-output processing
portion 22umpocobtizpildespid nghrnggudde Hrisddgsnoevaganaterhpecessaralfosl
(outside air tenperature, seasonal changes, availability factor changes,
and | oad civgmgesin ZPPsti FeRdtenPohcey dtigeseR@r g dmmank@aficmndeandpaiied on
external input signal 31 is, for exanple, carried out as shown bel ow. As
shown in Filp thgpregant epfel thgatnterned is phitliged & repate cemmunicagien. are
determ ned i n advance corresponding to the conbi nati on of nunerical val ues
of KO, Ki1MeR®s &hd n. If it is assuned that seasonal changes are adopted as
external input signal 31, nunerical values of KO, K1, K2, and n are

det er ni ned ARET TG PRSP EEASBNATOVASRG S FREPETY RETP SoRFEP I LeruRdm,
and wi nter as shown bel gw, For exanple, spring pattern 1, For exanple,
sumer - > FREEEr YAPRLOUE 2 kanpl e, autumm --~ pattern 1, and For exanpl e)
winter pattern 3, If it js assumedlt hast seasonal tchanqgés are adopted as
external i MEETBPYNEPeEA 1 MUnEFHRR Ly #%ues ofOIRFCRY, , SSHPROATHr BUTP
determ ned bﬁ d'i/édiazg? %hg %easoggl changg i nto rmgt hs_as shown bel ow. For
exanpl e, FEAGEPY At EFROUIR ESPOLS ST LERb TG Batter n 2,

Signal conditioner 26 carries out conversion of external input signal
31.

Next, operations of the system of the present invention configured
as mentioned above will be described.

Control of the number of operating secondary supply pumps 5 is
performed by controller for controlling the number of operating pumps
21. Rotational frequency control of secondary supply pumps 5 is
performed as described below.

The following calculation is carried out in input-output processing
portion 221 using flow rate signal Q by flow sensor 8 given through
controller for controlling the number of operating pumps 21 to
determine supply pressure Pl from secondary supply pumps:

Pl = KO + K1°Q + K2-Q" (1)
Where Pl: Supply pressure from secondary supply pumps

KO: Fixed resistance of the entire system

Kl: Pipeline constant



8 For seasonal changes as descri bed above , these val ues can be used as
tabl es because the input signals are regarded as fixed ones. Next, if it is
assunmed that the outside air tenperature input signals are, for exanple,
adopted as external input signal 31 , nunerical values of KO, Kl, K2, and n
are determ ned by setting as shown bel ow. For exanple, outside air
tenperature 0 to 5& FiR Jth’lr‘?@’jls'c"iﬁltpattern 1, outside air tenperature 5to
10C (i ncl udi ng) attern 2, outside air tenperature 10 to 15C (i ncl uding)
> pattern 3, ...9: SUPPLY FlopiT3te LTEWnERFINAFY PRPIZ BHPPE, the input
signal s of productl on _equi pnment power  consunpti on |n ignal s are adopted
as external input®si &ﬂﬁgtaé‘% bﬁﬁ?fgrqr’czﬂhevﬁ? HPEKHe ‘ilof élcﬁh?f‘ n°sfe
determ ned by setti ng as azlﬁgm?)bel ow. For exanple, power consunption 100 to
200 kwWh (i ncl udi ng) power consunption 200 to 300 kWwh

(1 ncl udi ng atte n case h outside.air tegﬁer ature or

- t he
product | on}"%ﬁ?ﬁppﬂ%nfu%%vgerp%eosﬁélﬁ?rpfffoﬂe F;m &8Mc SRREPINY L EF AnP I RS ut
signals ale SSRALALS) YodBAULL 40 DN endd%: SOOUNJ oELOur ek IR, S21HRYOT
prescri bed constant pressure or 'prescribed con i g AR

prescr i beg 4 T S, E AR sgggc[@tllzonlgbgpl %efergfgyes%%% Bhetlrstant of

operat|o condary n practic exa

prescr | beg, 03! ghl s waeu%n#éfndvpa ba: 2APLbEd {2 PLEREELD &#at [

mnutes fromthe start of operation ofP56e6n ary supply p

the di schﬂggtgalprtgsw‘;ee,_,t 9f ¢ secondary supply punps 5 is set to constant Pc
only for the prescribed time fromthe start of operation. As a result, even

i f supply ppessinRaRlidd 0ThSEANIRE Yo URRLY PUIPSyRahsi or %r&@ﬁﬂ&lﬁf
predictive calculation of pipeline resistances is |ow, a punp control

syst em of s betdx@mhpPE! f1or BRNGE -csn@btdinAad MWHteh, d9a5 a0t o84 AR bk Aleqd
water flow | ower than the required water flow, thus preventing the

possi bi | i éyr6f ist ahe | haatingniftwihteeWahd f1OWHeabete AMdsh iat ahtkbr Operat i on
of a pressurized water punp system can be established earlier. Second,
supply pressitienRlif romrehes seeandaliyn sygppbyeptMhange X e3sedrate sHOWN

bel ow as descri bed above. P1 = KO+ K1I'Q + K2' Q' The result of cal culation
usi ng t hechiudd/@oandaset far/arecessind),wdtker K2e aond loaids cRinggwd ddous i f
paranmeters KO, K1) K2, and n are set too low, the systemmay stabilize at a
| ow f | ow dependifibeon ottt bpasdtimgegqueney. of above-nentioned inverters is
determ ned so that a prescribed anount is added to the value of supply
pressure PAcceatdingdyedhiemei agpueroumupuyaresceveingipe rfioropaetbos (&0,
prescri bed period at every prescribed tine interval.

K1, K2, and n) depending on load changes and load patterns.

Parameters (KO, K1, K2, and n) should be selected based on external
input signal 31, for example, outside air temperature input signal or
production equipment power consumption input signal, or from various
tables stored in data storage portion 225, e.g., seasonal change table,
availability factor change table, or load change table.

The rotational frequency control signal is output to inverters 6 by
selecting optimum parameters (KO, K1, K2, and n) and performing
calculations in input-output processing portion 221.

Specifically, the rotational frequency control signal is output to

inverters 6 by changing the settings for fixed resistance KO for the

7



In practice, for exanple, a prescribed pressure #. ## MPa to be increased is
added for a prescribed period ## mnutes at every prescribed tine interval
T### mnutes. That is, the value of supply pressure P1 fromthe secondary
supply punps is raised only for a certain 10 period at every certain tinme
interval ol Lhig. 685 ep: bIGSCLUR ALe8 df GRIYL Gha BRONEDCY, 10,0, L8l sed
and prescri ed per 1 od Bl TRt er VAl TS i nput at ‘operation display portion

222. As t ' | L d
Thar e Zorggrgﬁlﬁ o %el bE RURP! ¥ PASSYLE f’JﬁérH{Bﬁ?ﬁEQ{) gys?a H Ye AIHTPS

predi ctive cal culation of pipeline’r es i s |ow,

a punp cofid iy el Relish e o aﬁa&@.dlﬁpg*etﬁ&%@s%% V%)%rgggzz AQt

stabilize at a water flow | ower than the required water

prevent i ng, tae PRkt VaitfesStBdldd 2atd:ARrah1 i dRMeL: fhOWhat &yt difset he
nmonitor input is used, nonitor signal input portion 23 inputs a nonitor

input si gl teRpbPRUIreULBESoMHI06RSSId] ROALI AN 122) ARGk QLGs LAt &nn data
storage portion 225, as well as nakes operation diSplay portion 222 display
a trend- gfRh caldqeeneri cal values. In the case of renote control, the
nonitor input signal and various paraneter values are nonitored in external
operation §esdiitalkid® otasaied Ko @ ,renPied BlreR aadd 8%t Hassi Npulthe Qah
renote conmuni cation neans 24 fromprimary and secondary externa

comruni caji Qs ,peoti@mnpddl edrtkidddoyt ard sabwh ee1an®e ti nme ext er nal
operation term nal 25 changes the settings for the values to be set. In
addi tion, meshoeal ruFapi @ bettéhelenartgpraayi pgteéfect, patteanse, kacdone in
external operation termnal 25. As a result: (1) A punp control systemthat
can ensur&readétedulipedciouaditan cenairgysporsEvigng sis cembisa tolinad Medne iecaause
secondary punp controller 22 is provided which has input-output processing
portion 2edlukst efnkKoi 1¥J .t K2, raotdani-onal frequency of the inverters by

sel ecting nunerical values of fixed resistance KO of the entire system

pi pel i ne cohsittahs aasikumadhht seasoka]l cvdoeheamoadopirad asdettemmeheichpfutom t he
formul a of head of friction |oss based on external input signal 31 or

tabl es i nsiEad Steorngeericeti valuEEsof Bhd Klal &3l arhdgn a2z gigt grpiness bye

usi ng the above nunerical val ues and a signal obtained by the neasurenent
with rowP%%%ﬁ%ﬁE tpe seasonal changes into spring, summer, autumn, and winter

as shown below.
For example, spring — pattern 1,
For example, summer — pattern 2,
For example, autumn — pattern 1, and
For example, winter — pattern 3.
If it is assumed that seasonal changes are adopted as external input

signal 31, numerical values of KO, K1, K2, and n are determined by

dividing the seasonal change into months as shown below.
For example, January — pattern 1,

For example, February — pattern 2,



(2) Since the proposed systemonly requires increasing the nunber of

i nput - out put processing portion 221 and can utilize the existing controller
“for controlling the nunber of operating punps 21 for extending a
conventional punp control system a |ow cost punp control system whose
extension can easily be done is obtained. ( 3 ) If the outside air

t enper at ur Eorrngrasospgndlangss usedessritted axdwer.ndhesayafuss gral be aspdms
control systemis obtained which is suitable for the pressurized water punp
syst em i nsebl¢edecauan Brevilppuherignaherare reghadedraoffiged stnks-air
tenperature change variations is mainly influential . (4) |If the seasonal
change i npliex§; gitalt 1§ segedsthdiethiePEfde PAPRETSPERARYTE AnPRINPLIERMY Ol
systemis obtained which is suitable for the pressurized water pu system
i nst al | edaFfA: ERTARAPLANBAPPIRfLRE CFRET AL £BPUbFlERAS dhalruFRBRGRL VAt e i ons
is minly influential. (5) If the |oad change input signal is used as the
ext ernal ~Phpf?- Klgnkf: PHanPre ARtesNirgd R SPEt e AnEROWRIRSIOFs suit abl e
for the pressurized water punp systeminstalled in an environnent where the
factor of IFGAd®¥HY¥HGe variations is nmainly influential. (6) If the |oad
avai lability factor change input signal is used as the | oad change input
signal, a p@assédntaid tepReRARUES BbtRiNiéd (imeiiing)sut trabterdt dr. t he
pressurized water punp systeminstalled in an environnent where the factor
of | oad avaidudbifi¢ tairf geperadivarrge wvarlioacCi Obscliwlimg) Nty pahtéxrer®ti al . 12 T
(7) I'n the proposed system a secondary punp controller is provided which
cont ai ns t heutBpaé -Liit RUhpfERSSLOEPABt coniddlaliaidgy emmpaesedha,r ot at i onal
frequency of the above-nentioned inverters so that the discharge pressure
fromthe secndary supply header is a prescribed constant discharge
pressure for a prescribed period fromthe start of operation. Accordingly,
even if supply.pressure Pl from secondary supply punps that is a result of
predi ctive cal cul ation of pipeline resistances is |low, a punp control
system of he&t ierispeséamigtanset | £oabésdnpad , Whike L ngae ss itpialst abiprbaeceiom
water flow |l ower than the required water flow, thus preventing the

possi bi | i egubpmesttatpvarzadrisonpatomihpwesifhaols avd edopted as external input

signal 31, numerical values of KO, K1, K2, and n are determined by
setting as shown below.
For example,

power consumption 100 to 200 kWh (including) — pattern 1,

power consumption 200 to 300 kWh (including) — pattern 2,

In the cases of such outside air temperature or production equipment
power consumption, tables cannot be used and input signals are
separately required.

Next, as shown in Fig. 4, the setup of prescribed constant pressure
or prescribed constant frequency and prescribed time is input at

operation display portion 222 at the start of operation of secondary



Al so, startup operation of a pressurized water punp system can be
established earlier. (8) In the proposed system secondary punp controller
"22 is provided which contains input-output processing portion 221 that
determ nes the rotational frequency of the above-nentioned inverters so
.that a prescribed amount of pressure is added to discharge pressure Pl from
the secongaspiySyRrpy feader for a prescribed period at every prescribed
time interval. Accordingly, even if supply pressure P1 from secondary
supply punps grhatits, &otestlnpiefl Ppedictived esdsidndt passsrePt DBl MPE is
resistances is low) a punp control system of better perfornmance is obtained
whi ch doesppgilgledsEabid ipzesatitkanvaies ## anhhsseErbiiathd Beare M bperadiods

flow, thus preventing the possibility of stabilization at a | ower flow
rate. (9)ofSiswendanytsuprdiygpahps rput Thattion 22 Wischatrqguire s sore tROrofi nput
signals to input-output processing portion 221, a nonitor display portion
and a dat seserary poptlyopungrses prsove deéd, corortiandrPd oplly fandtiE presonidedr dat a
storage becone easy, and thus an easily adjustable punp control systemis
obt ai ned. t{d)frSmntike cyr@rst pOroEraplioy. porti on 222 that displays the
operating status is provided in secondary punp controller 22, a punp
control sy&semresubhi clyenhef cyepayionrgsstae Bl dios esmeaddayy pnpp ly opdmrsl | er
22 can easily be understood is obtained. (11) Since prinmary external

comuni cathah igos tregnlR2F phediqtilypl Risculpdiopefapipr) igearesistanges drsot e

pl ace via renote comruni cati on nmeans 24 is provided in secondary punp
control | efow22a RUFP SPETRLLi FiF teMaafuRe Biersreiraapcp dfpokisted| hdichadoesan
easily be understood in a renote place, and thus a pu control systemthat
can save Nab&rtaliHiiApGWALES f&BVa]iWéa.tt(aPZthirﬁ@é%ggd’ﬁaaFfl@X’t'e‘ifmlél
comuni cation portion 224 that can change the settings of paranmeters

requi red PoRVESdrdt P BosgAP L ehfes hRSidd 28T 407 étfotte Letbtmfdio¥at fbhr means
24 is provided in secondary punp controller 22, renote control of secondary
pump cont r BFFRr sf’frfcgpn%%ee‘ya&(}g%i B & PIRESPRIASS YOhRD BYMR S tEYsE¥mtthat
can save | abaqr. .and _manpower for adjustnent is obtained. Although it is
descri bedefﬂé%lﬁsﬁgdlﬁ?glrlﬁéf is used for rempte communication means 24 in

t he above nbod& ment ., .t he _nmeans i?ﬂn%t re%}ri cted %o this qut, f or. exanpl e,

econ SUu 1 resgure rom seconda su umps_,1is
t el ephone I'fhnes ‘can peﬂ Jo B drrec y “used. Pn SSRG8Y SY anyiedmiiiitéati"on

T o eRErAEd, B R or o SEpd- S abg.do Temle places, I
Pl = KO + K1-Q + K2-Q"

The result of calculation using the input Q and set parameters KO,
K1, K2, and n is Pl and thus if parameters KO, K1, K2, and n are set
too low, the system may stabilize at a low flow rate.

The rotational frequency of above-mentioned inverters is determined
so that a prescribed amount is added to the value of supply pressure
Pl calculated in input-output processing portion 221 for a prescribed
period at every prescribed time interval.

In practice, for example, a prescribed pressure #.## MPa to be
increased is added for a prescribed period ## minutes at every

prescribed time interval ### minutes. That is, the value of supply

pressure Pl from the secondary supply pumps 1s raised only for a certain

10



enbodi ment for the purpose of illustrating and indicating exanples of the
present invention. Consequently, the present invention is not restricted to
t he above enbodi nent, and may be enbodied with further 14 changes and
variations w thout departing fromthe spirit or essential characteristics
thereof. As described above, the follow ng effects are obtained according
to enbodi pepiod af evbey preasent timecnhterwal(.l) A punp control systemthat
can ensure a highly accurate energysaving systemis obtained, because a
secondary punphiontasel | Bre isstyp ofi degrasisuch drasraguemputtoobid putispdoaessi ng
portion determning the rotational frequency of the inverters by selecting
nuneri cal preascreidedf périel andsirgtegned Oioput vt eperatalomydisplaypippetiore
constants KL and K2 , and the constant n determi ned fromthe fornula of
head of fRRetion | oss based on an external input signal or tables in the
data storage portion 225, and cal culating a supply pressure using the above
nuneri cal W&l aesesanid, ceEngAll sunplyi pradstayet he fironstecondiarywsunply puene
sensor. ( 2 ) Since the proposed systemonly requires increasing an

i nput - out phet prsogessd il poPredictiveneaiddatirgmd PipdplinepsesiiRncgsghi t or
di splay portion, a data nenory portion, an operation display portion, etc.
and can uttPFi ZePerRecert=al A E@neF BEFE8T PEFE ¢dRnesl 1S At e dnthisdy deogs
operating punps for extending a conventional punp control system a

Cow. cost AR GENELES LyE METERHIGH L3HeanERTh BRI SHLFPY W SHOHEM st hus

obt ai ned. (SM _punE contral _s¥stem is obtained which_is suitable for the
pressuri z@ISWRR BN D TRD RSO+ 16104 FEAPHN 22T 18RVA T ShBHET whiete Teh8- f act or
of outside air tenperature ch,ang%é/ari ations . is gﬁi nl¥ influential. (4) A
punp cont rdit EY3{EMFRT GBPYF ned cHOPET AL ERT & 1B (AR EHPRSS UMDY wat er
punp systeminsialled in _an environnent ere the 15 factor o easonal
Chanoe. var BPROHEE | S stgnfhrid obuar o) A8 mon Pt g e 23
obt ai ned whi ch idsatsui.ta |.e f%r t he

stores a in data storage portion 225, as well as makes operation
display portion 222 display a trend-graph and numerical values.

In the case of remote control, the monitor input signal and various
parameter values are monitored in external operation terminal 25
located in a remote place after passing through remote communication
means 24 from primary and secondary external communication portions
223 and 224, and at the same time external operation terminal 25 changes
the settings for the values to be set.

In addition, cost calculation for the energy-saving effect can also
be done in external operation terminal 25.

As a result:

(1) A pump control system that can ensure a highly accurate energy-
saving system is obtained, because secondary pump controller 22 is
provided which has input-output processing portion 221 determining the
rotational frequency of the inverters by selecting numerical values

of fixed resistance KO of the entire system, pipeline constants K1 and

11



pressurized water punp systeminstalled in an environnent where the factor
of | oad change variations is mainly influential. (6) A punp control system
- is obtained which is suitable for the pressurized water punp system
installed in an environnment where the factor of load availability factor
change variations is mainly influential. (7) In the proposed system a

- secondar y Kunpnt gherainséant o ge bsimdagdviiiiodhted Aeainnba ifeh¢athaf -faucpien
processing portion that deternm nes the rotational frequency of the

above- nentiossetpsedvay EFarned inpat sieeadiXcpargeley ésddate shosreemerséendndary
supply header is a prescribed constant discharge pressure for a_prescribed
period frdAdt n&Eart Gt ipper AP PLACEBF 84Ny thet2RIVgp BISEL 581 R 1BES a
pressurized water punp system can be established ear]i er.EW%S) In the
proposed 3 érrfl%f‘@eé’Bﬁé’arﬁF PEPRT ITESYF PR Y ifRott deFRAPERE cont ai ns t he
I nput - out put. processin ortion that determ nes the rotatiopal frequency of
t he above-'fentiHifedPPR/ERCEFE S5 P Y FPELETTHEGCaRBIHRY (Eflep?‘g'ébsetcﬁlr efis

added to the di scharge pressure fromth econdary s | v header for a
orescr i bed IPBET SHFRHT RAOPSSRT RS RIHatnt PAL PR PRI SEALAR diltgISFLogvRs | 1

th d I hat | : | t . of di ct ]

cal cul at] GHEGFoDIgel T TRLIeTahies e piihsta urieaiers PEJRT off of et ter
performance s obtained which does not stabilize at a water flow |ower than
the requi redeREeRy & PRV S HGR2 pPETRATINTG O HY 556951 HillFe §OBF PEPRISPEL]t i on

.at al OV\Brstlt%\r{\V. vrvl% & e}cgen ]{Ogl’% c§i{1nga?si Qiéonre iisgggl:ain%l’.lt port! on whi ch
i nputs nonitor i iput. St gnars to the 1 APUL-out put processifng portion, a

oni tor di ol gy (RQ1AIQ 4B 2 122 VEAD LYo ROLLRM ALe IONL Qﬁg’eﬁﬁghﬁ?r

i nput and nonitor data storage becone easy, a us an easi ustabl e

punp cont rQl, 8Ysi&ithi, Sa P! itk rol 1)s reh£E BR 2 PRES 38R Ul SRE A¥h ROELEON

that displays the operating status I's provided in the secondary punp

control | eryneA pPUEPLCIYRE QhtSY PLRP & QRE ahoedhled WRI &h 4R -ORRIAL igrst at us
of the secondary punp controller can easily be understood. (11) Since a

primary ex:ey naktepMpEnbGatiiaen aper témielohate disday Sra-het SRRy ald G}ﬁiﬁﬁ.ﬁt us
in a renote place via the renpbte comruni cation neans is provided in the
secondary jHHIpesidr Ol l er, the operating status of the secondary punp
controller can easily be understood in a renote place , and thus a punp
control syst)ent tdnt se€adbrimavendfeoinpit sTBRHDVIRI us&d @t ahd@stternal input
signal, a pump control system is obtained which is suitable for the
pressurized water pump system installed in an environment where the
factor of seasonal change variations is mainly influential.
{5) If the load change input signal is used as the external input signal,
a pump control system is obtained which is suitable for the pressurized
water pump system installed in an environment where the factor of load
change variations is mainly influential.
(6) If the load availability factor change input signal is used as the
load change input signal, a pump control system is obtained which is
suitable for the pressurized water pump system installed in an

environment where the factor of load availability factor change

variations is mainly influential.

12
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(12) Since a secondary external communication portion that can change the
settings of paraneters required for operation froma renpote place via the
renot e conmmuni cation nmeans is provided in the secondary punp controller,
remote control of the secondary punp controller is nade possible, and thus
a punp control systemthat can save |abor and manpower for adjustment is
obt ai ned.(7AcEBridiengFgrotehFrstedbntd GECeyaTBMPLRAL CoRErdnes| detrriayided

ener gy- savi ng effect can be realized. (Enbodinment 2) Fig. 5 is a draw ng

i 11 ust r ahiGhaIPrESdBRttPE| L PR OBFPUHTRT QIAFHHERLETSAN thaé ‘%ﬁ}ﬁﬁmé@?ﬁ £Be
systemin anot her enbodi nent of the present invention. 6, Fig

and Fi g. ®taréomthviiigaerespett threl aPover it Hanedy lBI:SéF"a‘ﬁ%r@ d’g‘atthéhe

i nvention shown in Fig. 5. This enbodi nent shows punp control system used
for an aldrlSGBPlH??lRfﬁlsg@r%y%rtoé‘rnth? PRIPESETY | RAPAY, h%%‘?ﬁibr’rén?sp%eag\ﬁrﬁae?he
sanme synbol s as %gﬁgg?shom in th%gdr awi ng; i.llustrated above reEFr esent the

sane func‘:ﬁnﬁﬁgnF FORPYeSTI S h8T 1D PF O Y S oRF A IhETHRITPE TFFFePEnt

fromthe draw %}s] illustrated above will be described. Secondary punp
control | éP°36 ¢cOht ai ns i nput out put processing portion 221 that controls
the rotatipnal fre%enc |nveIters 6 usi_ng the Si type

regd ‘ni ng andsPﬂ% WFS%S%%%E& aonbﬁeﬁglé‘z%ﬂ'r éuﬁPw@Pgﬁi

control val\ves @n%

Sensor 12t a%l 99%[ rgoﬁdé konerglg%xc%n CU. aS fO%eOPfﬁgﬁéhgg I‘%e éllr?cn S 95

t wo- way type con op &rati’on®o con |gure syst em of

t he pr ese:I_ Rv 'Qéﬁﬂ{) c%gt J_ls Q?e 8§cbb thg erfg mgndengéco%ttg§ngd %‘lJC.)V\B %hgf Sland

Fig. 7 |n I ¢at he r ons et we ter supply reques

st andby rn%qugééblsrlqeaat %&&p@fw %‘seylcggg e LR LB £ SOR! s V2 VES

9, pressure set val ue he pressure ference sensor and the flow
chart Sh%vbﬂtfﬁ@ the- ﬁb@sﬁ;ﬁn@ &d g 1 ZAr #6h hRdh CRLRS @15#%!% wat er

flow increasing | oop, #2 indicates a constant supply water flow | oop, and
#3 a supplyrat geaft @Vodechedsi G hOPPessurized water pump system can be
established earlier.
(8) In the proposed system, secondary pump controller 22 is provided
which contains input-output processing portion 221 that determines the
rotatlonal frequency of the above-mentioned inverters so that a
prescribed amount of pressure is added to discharge pressure Pl from
the secondary supply header for a prescribed period at every prescribed
time interval.

Accordingly, even if supply pressure Pl from secondary supply pumps
that is a result of predictive calculation of pipeline resistances is
low, a pump control system of better performance is obtained which does
not stabilize at a water flow lower than the required water flow, thus
preventing the possibility of stabilization at a lower flow rate.
(9) Since monitor signal input portion 23 which inputs monitor input

signals to input-output processing portion 221, a monitor display

portion and a data memory portion are provided, monitor input and

13



Also, in Fig. 7, the vertical axes indicate the open rate V1 of two-way
type control valves 9 and the pressure set value P of pressure difference
‘'sensor 12 respectively and the horizontal axes indicate tine 18 tl and t2
respectively Cperation is started at the initial value PS of pressure set
val ue SV at

vai i ng. tHRLHG AREe o p0an SSBEnEroSabr SHpR) Fetfiestedi i oo,

present |s ch ked. Fé% the %hecging result is YES ' pressure set value SV

is raised® y SYp He 8ﬁeck|ng result is ' NO ' whether standby request

or seur o o) TEE et SOR A aak o oR B e Rt raes e PSR
pressur e éggtquﬁ e 5 dd %erssg R bunt L5151 5501 YRE! pg. Lo T2

has el apse eratlon 'S eurn to the S|gna |ng oop.

Then the eg %teqm% Le 5&{}%@%&9 s1Qubh %tegsﬁdggfqmm ' EGRIET 18 Apsence

of water ppl'y request signa stan y requ et erm nes

the pressyre sali1yabdeinérsEhbh OReLBLLOKLd. S carried out in input-output
processing portion 221 using the difference between this pressure set val ue

SV and the, g fsfi%@ngfﬁkaﬁr %§§é‘fr?als'cgﬂﬂ\hnifd'acl%9r1§§§ﬂiro% Qb&fé{&n9§5§fg§sor 12,
and the rotational frequency control signal for inverters is output. If

the nonit ghe idRYhtiSg ¥QEus e a MM BT pIdHRUY 1 £ irBRBt e | OrBRYEad ToRAMMAMY T OF
signal input portion 23, data are stored in the data nenory portion and at

the sane binmes prefdadi aRhse ddiaRy MBUL abn¥ad RS, 281 CthedbBetdtdingat €4k s t he
noni tor display portion. In the case of renpte control, the nonitor i nput

si gnal angsvéddopaarpafiadpetentdallees2 Arcanneas116r 6d uidepdteblain @PesmddeOn
termnal 25 19
place, and thus a pump control system that can save labor and manpower
is obtained.
(12) Since secondary external communication portion 224 that can
change the settings of parameters required for operation from a remote
place via remote communication means 24 is provided in secondary pump
controller 22, remote control of secondary pump controller 22 is made
possible, and thus a pump control system that can save labor and
manpower for adjustment is obtained.

Although it is described that the Internet is used for remote
communication means 24 in the above embodiment, the means is not
restricted to this but, for example, telephone lines can also be
directly used. In short, any communication means can be used provided
it can send signals to remote places.

In addition, the above description merely shows a specific suitable
embodiment for the purpose of illustrating and indicating examples of
the present invention. Consequently, the present invention is not

restricted to the above embodiment, and may be embodied with further
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|
| ocated in a renpte place after passing through renote conmuni cati on neans
24 fromthe primary and secondary external communication portions , and at
“the sanme time external operation term nal 25 changes the settings for the
values to be set. As a result; As shown in Fig. 8 for instance, an exanple
of conventional systens shown in Fig. 1 enploys control at constant
“di f f er ent chbngressdn@rantiohe wdpkowt dagapoingt £ nov ébeaspisticwr psantial c,
....... In contrast with the above, the operation point in the present
i nvent i onchevasteadsthoswtheyesf. B, C, ..... .. Si nce brake power W water
flowrate Q x head H, A punp control system having nore remarkabl e
power - savi Ag @ffaxdbedhalrpveontientficdhevinbrEEedis Lot et tialedf 2egprdioyg tont r ol
systens is obtained. In Fig. 8, Gl shows the head curve of secondary supply
punps 5 amtbodimentyi § efhsdie phpsertudpEentidqror that of three punps conbi ned.
Al so, & shows a pipe resistance curve. Accordin Due to the
provi si on (&) A eEBRIIRETINBY 6T tHRL eFaBEISHAS %g‘rﬁgé’llﬁsai:‘h‘bfiﬁtﬁoaﬂﬁﬁﬂ'
processing portion 221 which controls the rotational frequency of inverters
6 using t REVERRPHSALE 37 gRRFAUFY whehRYSS e CORPREY Q‘é‘I‘R/é?“@r%He?h’es
signal obtained by the measurenment with pressure difference sensor
adj ust menPrewiiase vt N8 3 IRPYHEWPRE rﬁfﬁlcﬁei’e‘%%QPﬁt%?beF§eW"é1nngféﬁN and
punp head are obtained on the direct use side and thus a rEurrp cont rol
syst em ha¥PhytF&sar Eﬁ%‘F‘ee“ﬁé’V\BF R iRy BF TR Y S b HiNTe 8 ?’?’)caél ¥etugte

roposed system.only UI res easi n t he nunmber _qof 20 ut - out put
Brogesa n§ ¥ o’Ff‘ssy ‘é?\d(oc?ﬁ E‘Flﬁritzlé' t e e Ry s‘fjlpr‘?d‘iBSrﬁanﬁltF’% #&ran&)

control li the unmber e tin vent onal
punp cont ?gl' P‘e on c%%t 3%%3?%8%]’1 sys ﬁg 5ﬁ§| l<‘)"l’1°r<\,an
easily be,d te‘h s%dogrtl aan”%Qteé a31 )m hfcs%gﬁgﬁ' rta%;LQQain t‘ﬂ@“éatp rs‘f'oP” 23

whi ch |npu € noni tor |npu I'npu put™ processing poT 1

221, 'the sp p n e |ded,
nmoni t or |Rg9?1and2%%nl%%¥ 8%%%#%%3? e bel gﬁg gqggpu%%dg% Eﬁgeg§§f¥

ad) ust abl Bgﬂ&aclooghgés %xataegabﬁaplstbmﬁ@h b§4éh§&nes§u Lo di §g$v@y
portion 2 S that dis pllays the operating status Is provi in secondary

punp contrgller 30, a punp control systemis obtained in Whl ch the
operating status of secondary punp controller 30 can easily be understood.

(5) Since phidmick & 6{'5{%s&Omnc@ﬁlﬁﬂe@ﬁr&|s%c%%%sﬁﬂ@tandirﬁﬂtaﬁﬁtﬁLlﬂm.e
p

operat|ng status in a renote ace via renmote conmunication neans 24 i s
provi ded ipRoseSHMIAHYr{IbN) &Githiebt &¥igdR1 inpatopatabinnoa wbal tisr afispespndary

punp controller 30 can easily be understood in a renote place, and thus a

punp cont pokt syt amdtaahesawesortaloar, @andpapapienedidslaybbattied., etc. and
can utilize the existing controller for controlling the number of
operating pumps for extending a conventional pump control system, a
low-cost pump control system whose extension can easily be done is
obtained.
(3) A pump control system is obtained which is suitable for the
pressurized water pump system installed in an environment where the
factor of outside alr temperature change varlations is mainly
influential.

(4) A pump control system is obtained which is suitable for the

pressurized water pump system installed in an environment where the
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( 6 ) Since secondary external conmmunication portion!224 t hat can change
the settings of paraneters required for operation froma renote place via
‘renote communi cation neans 24 is provided in secondary punp controller 30,
remote control of secondary punp controller 30 is nmade possible, and thus a
punp control systemthat can save |abor and manpower for adjustnent is

obt ai ned. £8¢tHFo@§hs¢asang lderardehadridliionshés | PR yet nf suepd@lfor renote
comuni cation neans 24 in the above enbodi nent) the neans is not 21
restrictetfld tPHM® BQPITbrsesiaTpli® AEREPAONELIFheds canl @ E Herdithect |y
used. In short, any conmuni cati on neans can _be used provided it can send

si gnal s tBresESiEch| HieS. PYRP SYEiteN ot s toHd cdbby S EB¥EFPRTSHT WRRE?D VER€hows a
specific suitable enbodi ment for the purpose of illustrating and indicating
exanpl es B#CidFe Ofr e¥htChAAGR ARt I e h sl BaARTY InfHEepFt_.ent i nvention is
not restricted to the above enbodi nent, and_may be enbodied with further
changes ah®) $afu8P GRETHRY At Fepdr tANGIPEONTEHE shf r FEL G Les fot i Re

h teristics . th f. As d ib b the fol | ow ffect
bt al ned BECHHGAAG I T ERBHMaNE 2ol P hckbit: SRYERITBRC [R5 Bife to

the provision of the secondary . gntroller that contains an .

i nput - out PAT-Pr o%}‘esg??ng 5%?%%6ﬁ&\g\g?c%a8%%f r ﬁﬁgngﬁev? f% 1°88al S riieicy of
inverters.hgﬂdg ttgf open rate signal of two-way type control valves and the
si gnal obtai ne 6y t he neasurenent with a pressure difference sensor,

adj ust meny, can be, 40106030 LIAL ke M ITUILDeSERS ALK SUPALY Wb el fdaw and

punp head ined on 't I feCt use si thus a punp

System hayh i, CEBLKADLE, PANEY SaXL0G.BLLEG] So Al ARtk aledalaBlngs he

proposed system y requires incfeasing an I nput-out pr ocessi ng

portion, a,mANichal $LGNAndyNRYL (ROT b rBnlPRdP 1 HeSRERY DT AN A data

menory portion, and an operation display portion, etc. and can utilize the

exi sting GoOtHlgkehrd ureORESPR! thieNGe Lo Y TBEEp Bf HRRQEALI NG RYERS fa
ext endi ng conventional punp control systens, a |owcost punp control system

whose ext gpsd Qh tCals ARk YpiR sd086& drSa Piledichebea p3}1Sk NGt Aige BRALE Yt
signal input portion which inputs the nonitor 22
operation.
Accordingly, startup operation of a pressurized water pump system can
be established earlier.
(8) In the proposed system, a secondary pump controller is provided
which contains the input-output processing portion that determines the
rotational frequency of the above-mentioned inverters so that a
prescribed amount of pressure is added to the discharge pressure from
the secondary supply header for a prescribed period at every prescribed
time interval.
Accordingly, even if the secondary pump supply pressure that is a
result of predictive calculation of pipeline resistances is low, a pump
control system of better performance is obtained which does not

stabilize at a water flow lower than the required water flow, thus

preventing the possibility of stabilization at a lower flow rate.
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i nput signal to the input-output processing portion, the nonitor display
portion and the data nmenory portion are provided, nonitor input/output and
‘nonitor data storage beconme easy, and thus an easily adjustable punp
control systemis obtained. (4) Since an operation display portion that
displays the operating status is provided in the secondary punp controller,
a punp con?) Glinsysd emnigopbsiginrdd inputwpocttiohewhgpdr ahpays staatiisr ofnpute
secondary punp controller can easily be understood. (5) Since a prinary
ext ernal sbemalsi dat itba pBPLE-oNtphat pXvesisipg Phetiper & imegisont dssplava
renote place via the renote conmuni cation nmeans is provided in the
secondar ypptienc @nflr 8l Feka nemergpepntiony aeaPisveied hanapdéondinyitpang
controller can easily be understood in a renote place, and thus a punp
control sperdinn Aata EGHT3as LaAceBeredayd ARAPSWEr 2 easitlyi adirsteb)e Sumpe a
secondary external communication portion that can change the settings of
par amet er SOrERli FEAL¢BriSoPREAEITSh froma renpte place via the renpte
communi cation neans is provided in_the secondary punp_controller, renote
control of 1@ hSigeeoRRIARPTRLAPP HTPLBY IRAT IO rhRE SHSHILAY S thenPERRISINE punp
control systemthat can save | abor and manpower for _adjustnent is obtained.
Accor di ngP¥atus genPretifteloltn s éﬁF?‘h‘é‘i‘thé‘g‘manc‘é‘}Té?f’tlllF’E' eh e gP- SV TR
effect can be realized. %3 MAT |S CLAIMED | §] 1. Ar\%ung control system
used for PBYRETLMF APFAHALL A SYIHHR tRS SPERRT S b GEG 1A ERACPIF AT BP Suppl y

punps that supply chilled water or. ho ter froma return header to a

pri mary sﬁf)?ﬁ%éﬁd‘é?n \ﬂaﬁl\lfgf?? d’@?ﬁf%ﬁ%&heat punp chillers, or boilers,
secondary . umps.that are provided with inverters. and. suppl hilled
vater o 51 RPeR TIPS gREErRr bR Reh P e 18 L RIRY E

header, . th N [ I
neader t 0R5 A PE SAr b h ol PRI R L08 W B PE haRERRQTCH SosBR Y

e diff ' d
e e e e e s e e

det erm negpg g%H&P&&ﬂ:y%&&ﬁéHr&zfo&%}: £hE 2EEPRHR WA HERL Y PYIPS 3L NG a8 f | OW

rate nmeasured wth said flow sensor, carries out prescribed cal cul ations

based on LhhStRiPR! YuRp S-S 128¢s Anditsghac e LA eSIHbEr NBRE WaRfowkd NiSai d
pressure difference sensor, and outputs a control signal corresponding to

t he cal cubgtgthdaesult to said inverters. 2. A punp control systemin
accordance with claim1l, wherein said secondary punp controller determ nes

t he suppl Y1py esisitken fse@bnddry, sREORMAN Yoy t DORSrRYos Whatiddit ERghge | ow
rate val ue neasured with said fl ow sensor for the fornmula containing the
fl ow rat ethas setranyallfepadhmeAepnfequantd Horsysédtiion AEaOhdeseEewbidrec| ai m
1, wherein said
via the remote communication means is provided in the secondary pump
controller, remote control of the secondary pump controller is made
possible, and thus a pump control system that can save labor and
manpower for adjustment is obtained.

Accordingly, a pump control system that has an electric energy-saving

effect can be realized.

(Embodiment 2)
Fig. 5 is a drawing illustrating an essential part of the configuration

of a pump control system in another embodiment of the present invention.
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secondary punp controller outputs the rotational frequency control 24
signal corresponding to the result of calculation to said inverters. 4. A
“punp control system used for pressurized water supply systens and provided
with primary supply punps that supply chilled water or hot water froma
return header to a primary supply header via refrigerators , heat punp
chillers) arighobl eFsg. Secmadany . s8ip@tey qranpsgs hedsmror ipedy | dEthswirbbing
inverters and supply chilled water or hot water fromsaid primary supply
header tooaeseciomdary thppinyehtbatershonnfirowigenSor THizt empadimers thewd | ow
fromsaid secondary supply header to said return header, and a pressure

di f ference semporontital swsteow vsed Herpepessin-eodil f Eoreinge spetewen sai d
secondary supply header and said return header, further conprising a
secondary pgonphesmtighres. chaportiisahasingn themaneoaypuelprecssienghporti on
whi ch determ nes said inverter rotational frequency by performng

cal cul at i éns,theastrrvdngsaild lHf Sedt@dgeaioves sipPEerrrutbd Wiamk Saingtperessur e
di fference sensor and a supply pressure cal cul ated by selecting the fixed
resi st anc@eRPLYFived&-entire system pipeline constants K1 and K2) and a
constant n determ ned using the formula of head of friction |oss using a
si gnal obt dPned Syt HEVABAsuCBhEN R BFTESi FLEFBHPRENSEPM atBeairéNiRITal

i nput signal or using tables_in the data_storage portion. 5 . A punp
control s}%tlléﬁﬁaﬁeélch?ﬁ%r‘l‘Eélv\P? H&SCERESY | wherein the outside air
tenperature i nput signal isog;%d as said external input signal. 6. A

punp cont r GECEYSTBHPYTP SRR ATES WFIH 2L PEIRPET ; © te‘i’rrf’ctet‘félg%é?égﬁﬁ?n

Change in%l{& El'ilac'&:naéloniléo]lflsset(li'xeagogﬂi%n%{t PJ.[enqal'Jlenicgpg EAV%Q%lers 6 using the
signal for two-way type control valves 9 opening and the value measured
by pressure difference sensor 12.

Signal conditioner 261 converts the signal to be given to two-way type
control valves 9.

Next, operation of such configured system of the present invention
will be described.

Fig. 6 indicates a flow chart, and Fig. 7 indicates the relationship
between water supply request signal S1, standby request signal S2, open
rate V1 of the two-way type control valves 9, pressure set value P of
the pressure difference sensor 12, and the flow chart shown in Fig.
6.

In Fig. 6 and Fig. 7, #1 indicates a supply water f£low increasing loop,
#2 indicates a constant supply water flow loop, and #3 a supply water
flow decreasing loop.

Also, in Fig. 7, the vertical axes indicate the open rate V1 of two-way
type control valves 9 and the pressure set wvalue P of pressure

difference sensor 12 respectively and the horizontal axes indicate time

18
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7 . A punp control systemin accordance with claim4 , wherein the | oad
change input signal is used as said external input signal. 8 . A punp
~control systemin accordance with claim7 , wherein the |load availability
factor change input signal is used as said | oad change input signal. 9. A
punp control systemin accordance with any of clains 1 to 8, wherein a
"secondar y+ PWHA eontéldRtivk 8y provi ded which contains an input-output
processing portion that deternmines said inverter rotational frequency so
that the dosehatiga Rsessditeal sOMneAlifisECORdaLY BRIRE Yroeaday skt dalue
prescri bed constant discharge pressure for a prescribed period fromthe
start of operad itee. sifrtud pPENPecidargl sSysiyepunps a&cor dance wi th any of
claims 1 to 9, wherein a secondary punp controller is provided which
cont ai Nns anft&Puheost Padt MaQE LSS itigepDO tHaan el Bpde detwhemhae vagairdsuppiss t er
rotational frequency so that the discharge pressure fromsaid secondary
suppl y headequést isighehssd iBypregurasdsi diestkedl.ue for a prescribed period at
every prescribed tinme interval. 11. A punp control systemin accordance
wi th any ofifctiai rbedkimgy I8sulhdisel YES, npoessuresisgharalugpeV pomaisad thyat
i nputs nonitor input 26 signals into said input-output processing
portion, aApwnitor display portion and a data menory portion are provided.
12. A punp control systemin accordance with any of clainms 1 to 11,
conpri si ngrarchepenatiiog désypltays poict, i orhdthat $tanabgviéapcksitns seil seciendary
punp controller and displays the operating status. 13. A punp control
systemin geessdaneecheddedany of clains 1 to 12, conprising a primary
external communication portion that is provided in said secondary punp
cont r ol | er 1anthedéispikays ddsaloper atEhg staisusei setavabObe ipl ace cubagddie
renmote conmuni cation neans. 14. A punp control systemin accordance with
any of cl aifistlle cbedBingcarpulsiisg ' BO seprrdanse extevakie S¥Mhsiliowatredrby
portion that is provided in said secondary punp controller and changes the
settings ohpparaneters necessary for operation froma renote place via the
ext er nal

After the effect waiting time T2 has elapsed, the operation is returned

again to the signal checking loop.

Then the above actions are repeated.

On the other hand, presence or absence of water supply request signal
S1 and standby request signal S2 determines the praessure set value SV.

PID operation is carried out in input-output processing portion 221
using the difference between this pressure set value SV and the
differential pressure signal from pressure difference sensor 12, and
the rotational frequency control signal for inverters 6 is output.

If the monitor input is used, the monitor input signal is input from
monitor signal input portion 23, data are stored in the data memory
portion and at the same time trend-graphs and numerical values, etc.
are indicated in the monitor display portion.

In the case of remote control, the monitor input signal and various

parameter values are monitored in external operation terminal 25
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~, conmuni cation neans. 15. A punp control systemused for air-conditioning
systenms and provided with primary supply punps that supply chilled water or
hot water froma return header to a primary supply header via refrigerators
, heat punp chillers, or boilers, secondary supply punps that are provided
with inverters and supply chilled water or hot water fromsaid primry

supply hepdaltdq0iR £ eeRBER M a8 PP terNBasieing ENBoVRY rleBEe CORNRL c¥@lones
provi ded between said secondary supply 27 header and said return header,

and a pregsaHe2 debbRERDGR 1RENS AKd ERAbndBFAN RIS nh @ odilih €& £ildhadlorfRlieasUr € Oof
chilled water or hot water between said secondary supply header and said

return heagleat therddertie@ngtiesnay opesetivitlas ynimaIp2 £ oRdiddd Bte sotitiaigsl Ng an
i nput - out put processing portion that controls the rotational frequency of
sai d i nvefdertheusabgesartoopensdgtat e signal fromsaid tw-way type control

val ves and a signal obtained by neasurenent with said pressure difference
sensor. 16as A yausapteontrol systemin accordance with claim 15 , wherein a
nonitor signal input portion that inputs nmonitor input signals into said

i nput - out pa$ ghosoessiFig- gor Eporinsdanoai horeximplleayt ponveotianad sy siae
menory portion are provided. 17. A punp control systemin accordance with
cl ai m 15 shoval anmeilks, 1 conpdeysiqrgtanl geratstantddspfenentdrtl i presshae ansi

provi ded in said secondary punp controller and displays the operating

stat us. 18he Apeuapicomaiol Bysisewsi ahac dydance. Wt h-any of clains 15 to
17, conprising a primary external comrunication portion that is provided in
sai d secondar goptras tcotttholther alpde di B3 aQReTAFd oBp@PART N sEhE UBT§TRIE
renote place via the renote communi cati on neans. 19. A punp control system
i n accor dépR BACRhMAYRE GF EPATT®Y18-t® 18, ~conprising a secondary exter nal
conmmuni cation portion that is provided in said secondary punp controller
and change§in¢re tyekei pggeofl 28water flow rate Q x head H,

A pump control system, having more remarkable power-saving effect than
conventional constant rotational frequency control systems is
obtained.

In Fig. 8, Gl shows the head curve of secondary supply pumps 5 and,
in this case, this curve is for that of three pumps combined.

Also, G2 shows a pipe resistance curve.

Accordingly,
(1) Due to the provision of secondary pump controller 30 that contains
input-output processing portion 221 which controls the rotational
frequency of inverters 6 using the open rate signal of two-way type
control valves 9 and the signal obtained by the measurement with
pressure difference sensor 12, adjustment can be done so that the
minimum necessary supply water flow and pump head are obtained on the
direct use side and thus a pump control system having remarkable
power-saving effect is obtained.

(2) Since the proposed system only requires increasing the number of
20
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parameters necessary far operati.an froma renote place via the external
communi cation neans. 29 .A9. AY.Al.AlA A .A

- UOE. AF. Al . AL AF . A{9E. Ah. AFIl . AY. Al hl . A. A&Y. A&E. A{ L2. AL2. A3AL. As. Ah" . As. A. A A
A. A3U. AY(Us@ . p(l

Nz1uJ{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
" ca] ca] ca] aapual c@jmal pabeasd ol Galkeashcadal Whd Bn utilize the existing
Q(u0g91t {vql gb] X] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] caldsakeal tad cadc adararoa) Ofd cel€ aj@elr) of operating pumps 21 for
137+~ (7} ROU| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] Gadeaal oqjcoaleat calatapws] cahtedicaysadiks5aQlow-cost pump control

O " #OHcHY #~####$Y Y09884 xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] cal ca] caﬂy@abma]mcaiecakcaﬂsj@]ma]ma:]a:a]ltyabe:a]m] da] oatxiajeda) ca! % &?&@&{ &&&' €

"s(((,)0)))) @**+++, .1, ,,

-<-Hj - -} xsni 8idld e toa] m]nca]lma]nt@Pca]ma]zaal]lca]lcapua]s chpompndapcahoat cal ca
]ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]jcaljcalcalcal-------- UL 00001172: 2E23
34q5r 56 M6 6ignah cty] jnmaite ajited t #road e s n poat tet] 24 ca:]hca]nea}tta] ca]sca]ma] ca]
ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 6667&7i 777(8nB889[ 9999: X::::!;

it portion and the data memory portion are provided, monitor input and

>>>’7G’7’7}xsn| d_Z]]]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] calopdtes) Qf’a’-]aca]:@aqﬁ@a]m%ﬂ@a]eéa]’cﬁn@atmﬂﬁﬁ@@%BﬂBBMPmF{
FFFG' GBGhGGGHI | LXSI’]I d_Z]]]ca] ca] ca]ca]ca]ca]c
a] ca] ca] caoPaFea] T tEH] éa] C2dapea) cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ¢
al cal Il  8IJKK" L#L* Lr LLL @Q/MVIVINCb OOO2 Py PPPQ? RRRS- S} xsni d_Z]]] ca] ca] ca] ca]
ca] ca] ca] cf)ca}reg CRpEatA @afeaqseéaoeé]tea] 6§PEaT%%HJ@é(Fc§]1%a‘]R?a]aéa]‘%a] ca]
ca] ca] ca] ca! - SqSSSDT TTUWAVVVOW W-WV XTX' YgYYYYBZZZZB[ z[ J\ ]

A i(S ni d ]Z]ﬂt]acc&fcaf c%‘]‘é’&]deg] %}W{Bﬁ?ﬁ%]%c&]’&ﬁ]@aﬁ?a] c’a] Ea]“(’:‘%ﬂ ESPEaPta] cal

ca] ca] ca] ca calcal cal ¢

aCaaab, cr c"t‘JEI’—E& dyd! %@é&??f%?}@?gﬁ?’dtﬁf]]%eﬁcaﬁ T L YA PEaF RERIATaPERP ca] ca
1 8f fffhh\hh

% ??!]Sjcﬁj] f?% ;z-fﬁ% ﬂ rr%(r:r?finsﬁ?r& %?\arlxdg%% %‘ﬂ g:} g:} g:} g:} g:} gg] cal ca] ca] c;

k4ol o cal sl ol ) R ALOUSaLASLERLAAAL 5 6 SoLE ShGRLEA SR

PouoopFpp

[l cal v e Ledatenhod elenade el el o

nid_Z]]]cajealeq] & Gal g@do%alaeela%ce&&@ﬂoﬁqheai&alt%@] 634563l sedGrl 6al cal ¢

a] ca] ca] ca] ca] cal ca] ca] ca] ca] ca!

y7~LR/ v| wod ghh b e@bead cahead Gal mkgaksalfﬁkg %L@élQ@JJ@l&%]fe@:]o‘Eé]pﬁ%l:@ alcalc
aJ calca]ca]ca]calca]ca]calcalca]calca]cal (o J'U,

{val gb] W] 4] caluealaC alued] GaheadC aderdemaldhad] ea]rsa] caﬂézxat&rﬁﬁ]m]p%a]aﬁahsa] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!

| Z} M} ?EBHSIt@YBeayt 0j e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca
] ca] caU] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >"ni\ bCy8>~ytoje [V]cC
a] ca] ca] cajaaliwde ap car) dajycatfleraht aomalh ted ioa] madtaahczd £ aheaaa]ahga) cal ¢
aJca] ca] ca]ca] ca]ca]ca] ca(Usi K- Y3! 10%m& ()-@! 10%m& ()-1 LMLOY%& ()-F

f 10%&' () -Gkt os) o QPhriné ) e 3] DEAR] )t M@ .opSr¥Bidd) ¥ (4 [rehOtemplaty - Sl -
10%& ()-1!'210%m& ()-:!10%r& ()-1 MLO%T& ()- Y10%r& ()-_p(l dE-Y3!10%& /:! 10%n
& ()-1-10%m& (nerotel @Umihf)cativh10%m8s (241 E6 10%08idea 1in 188enkida)rySlpump
NxmbCY3! 10%mn 10%m& ()- 10m 10m 10m

y7#10%0&' (QorZxrblDEs&E0(,) rérBri086ri rio)l- o lse08midaxy) phinfd udBtrCYBed Ol 4 0638 () - 9
110%r& () - 10%m& () -!10%& () - & 10%r& () - 10%r& () - J;

a?nmbCY3! 1089d=plib0esmenq ) tius] GO4pRmp) cohTOMMBYs)teB! 10mELE) - 3V %rnr( png
10%& ()-; W  ~?2nbCY3! 10%/4m
manpower for adjustment is obtained.

Although it is described that the Internet is used for remote

communication means 24 in the above embodiment, the means is not
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F1096& ()-,!'10%%" ()-L:!110%& () - Y310%& () -y! 1096& () -!

1'109%&' () - SfoddReen® ¥ thd QUESSHEe of! 1Es&ra) i 8 hOMEId)cain®¥éxBmp)es 'of! 10%G&
"()-1109%& ()-0UaB_=Y3!!1 9610%%' ()-,F4 ! 109%& ()-!S2109%*& ()-, OM 10%xX ()
-1 . 10%& £the WrekBHERL fyentilibb @3tdnsequd By & the- praéf84&R invendid® %X rot- 10G
10G 10GL9t 10938 ()-,, 8 ! 10%& ()-5{Q ~<b@3!!

3! 10% ( & f¢stdiBk20%d &he)abBeOefBodiment 108K may - bd @b&dfed lwith" A DSEHe () -
ICH11"dBb@3!'!13*1 10% (& ()-3(10% & ()-3%$!' 10% & ()-#M 10% & ()-3& 10% & () -
F' 1 109% & ¢hartgesonnd: witkih i orgEyl tiket degOTi09( B qm) t88 spirit or essential

10% & ()-s6109% & ()-f410% & ()- 2F109% & ()-y210% & () -} #~####$% Y V7/ 10L
109& () - ! chamgaget)sBLADIReE$OL - TI09& ()-' 109%& ()-,Z 109%& () -

10(, Y%0%86 & &&dE7/ 10L 109& ()-!109%& ()-!10%&' ()-!10%& () -

I 10%R ()_y@@jgyﬁgr@peququg((KQf?ﬁpllowing effects are obtained according to

embodiment 2 of the present invention:

(1) Due to the provision of the secondary pump controller that contains
an input-output processing portion which controls the rotational
frequency of inverters using the open rate signal of two-way type
control valves and the signal obtained by the measurement with a
pressure difference sensor, adjustment can be done so that the minimum
necessary supply water flow and pump head are obtained on the direct
use side and thus a pump control system having remarkable power-saving
effect is obtained.

(2) Since the proposed system only requires increasing an input-output
processing portion, a monitor signal input portion, a monitor display
portion, a data memory portion, and an operation display portion, etc.
and can utilize the existing controller for controlling the number of
operating pumps for extending conventional pump control systems, a
low-cost pump control system whose extension can easily be done is
obtained.

(3) Since the monitor signal input portion which inputs the monitor
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| 10%b&' ()-E223333334{\: 101! “1109%& ()-Y “110%& ()-Y 10b 10b
10b9" 10% &afhstablel @Uab&edntrbl, s3H%4ab&'s( pbktMea667aB{\: 10!! L!
109%&' ()-1L!109%&' ()-y10%& ()-L!10%&' ()- 109%& ()-!!10%& ()-7&7i 777(8nBdE{\ :
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controller can easily be understood.
(5) Since a primary external communication portion that displays the
operating status in a remote place via the remote communication means
is provided in the secondary pump controller, the operating status of
the secondary pump controller can easily be understood in a remote place,
and thus a pump control system that can save labor and manpower is
obtained.
(6) Since a secondary external communication portion that can change
the settings of parameters required for operation from a remote place
via the remote communication means is provided in the secondary pump
controller, remote control of the secondary pump controller is made
possible, and thus a pump control system that can save labor and
manpower for adjustment is obtained.

Accordingly, a pump control system that has an electric energy-saving

effect can be realized.
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chilled water or hot water from said primary supply header to a
secondary supply header,
a flow sensor that measures the flow from said secondary supply header
to said return header, and
a pressure difference sensor that measures the pressure difference
between saild secondary supply header and said return header,
further comprising a secondary pump controller that determines a
supply pressure from the secondary supply pumps using a flow rate
measured with said flow sensor, carries out prescribed calculations
based on this supply pressure and a discharge pressure measured with

said@ pressure difference sensor, and outputs a control signal

corresponding to the calculated result to said inverters.

2. A pump control system in accordance with claim 1, wherein said
secondary pump controller determines the supply pressure from the
secondary supply pumps by substituting a flow rate value measured with

said flow sensor for the formula containing the flow rate as a variable.

3. A pump control system in accordance with claim 1, wherein said

secondary pump controller outputs the rotational frequency control
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chillers, or boilers,

secondary supply pumps that are provided with inverters and supply
chilled water or hot water from said primary supply header to a
secondary supply header,

a £low sensor that measures the flow from said secondary supply header
to said return header, and

a pressure difference sensor that measures the pressure difference
between said secondary supply header and said return header,

further comprising a secondary pump controller that contains an
input-output processing portion which determines said inverter
rotational frequency by performing calculations, based on said
discharge pressure measured with said pressure difference sensor and
a supply pressure calculated by selecting the fixed resistance KO of
the entire system, pipeline constants K1 and K2, and a constant n
determined using the formula of head of friction loss using a signal
obtained by the measurement with said flow sensor and an external input

signal or using tables in the data storage portion.

5. A pump control system in accordance with claim 4, wherein the
outside air temperature input signal is used as said external input

signal.
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9. A pump control system in accordance with any of claims 1 to 8,
wherein a secondary pump controller is provided which contains an
input-output processing portion that determines said inverter
rotational frequency so that the discharge pressure from said secondary

supply header is a prescribed constant discharge pressure for a

prescribed period from the start of operation.

10. A pump control system in accordance with any of claims 1 to 9,
wherein a secondary pump controller is provided which contains an
input-output processing portion that determines said inverter
rotational frequency so that the discharge pressure from said secondary
supply header is increased by a prescribed value for a prescribed period

at every prescribed time interval.

11. A pump control system in accordance with any of claims 4 to 10,

wherein a monitor signal input portion that inputs monitor input
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13. A pump control system in accordance with any of claims 1 to 12,
comprising a primary external communication portion that is provided
in said secondary pump controller and displays the operating status

in a remote place via the remote communication means.

14. A pump control system in accordance with any of claims 1 to 13,
comprising a secondary external communication portion that is provided
in said secondary pump controller and changes the settings of
parameters necessary for operation from a remote place via the external

communication means.

15. A pump control system used for air-conditioning systems and
provided with

primary supply pumps that supply chilled water or hot water from a
return header to a primary supply header via refrigerators, heat pump
chillers, or boilers,

secondary supply pumps that are provided with inverters and supply
chilled water or hot water from said primary supply header to a
secondary supply header,

two-way type control valves provided between said secondary supply
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of said inverters using an open rate signal from said two-way type
control valves and a signal obtained by measurement with said pressure

difference sensor.

16. A pump control system in accordance with claim 15, wherein a monitor
signal input portion that inputs monitor input signals into said
input-output processing portion, a monitor display portion and a data

memory portion are provided.

17. A pump control system in accordance with claim 15 or claim 16,
comprising an operation display portion that 1is provided in said

secondary pump controller and displays the operating status.

18. A pump control system in accordance with any of claims 15 to 17,
comprising a primary external communication portion that is provided
in said secondary pump controller and displays the operating status

in a remote place via the remote communication means.

19. A pump control system in accordance with any of claims 15 to 18,
comprising a secondary external communication portion that is provided

in said secondary pump controller and changes the settings of
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