OF PRESSURE DI STRI BUTI ON AND PRESSURE REGULATI ON FOR HEATI NG AND

Al R- CON 'qglzy UNITS, AND A VERY H GH RI SE BU LDl NG UBdIVKRIN61341E SA
5 Technical Field The present invention relates to heating and air
condi ti oning piping unit U|pped for a Very high-rise building, and nore
particularly to “ﬂ H“HWHE nmet hod of a nulti-st distri but| on
and pressure re heating and air condi mﬁwmmmmmmmn\g units,

and a very high-risecwwtding utilizing the same, wheggjn.head pr essure

which is critical in heating and air conditioning piping un| ts of the very
hi gh-ri se bui SYSTEMANDMETHOD QGhBRESSURE DISTBIBUTIOMIANDRRESSURE Ar t

{ar go number SREGRT e D RIEATRIT Anih R CONSTTIBNING DRI FSihRafa 'Y

hei ghts are over 200nvERYHIGH-RISEBVIRDING UTIDEZING'THE SAMEr e than one
hundred-storied very high-rise buildings of which heights are over 400m

t hroughout the world. In such a high-rise building, water pressure within
pi pi ng its of thermal 20 equi pnent, such as a refrigerator, a boiler and
a heat changer, is directly associated with the building. Generally, in
case of an ph@dical Fyeldt v- stori ed buil ding of which height is about 70m even
when the thermal equi pment 'is installed only in a basenment, floor, of fhe

bui | di ng, there ikhemsessniaventiongelates fq hfatingyﬂﬁi AlrsPRAHeRIAg PioiRg %tququlpaed
lied f
Ponever i il aeR BEHSE bt R Hork ButiBRRly B Phyeftin Bid BGod U o il stage

pressur e of pieksrd Bistribatibh aiadi pfmmema;ulmon ifori emting and eir conditionihg pipig units,
equrrent should b istr |veL |n tall ed i nternedi ate,stari e t he
topmost 3t ob Brer e B e Whitghhead PESBEF PGS BElET
hi gher, ° (

%%ﬁﬂ?%d% doRlifto gﬁg r@stﬁﬁ%hﬁg b fhe( Wy hiyKEdNe Bifildirg&eh BeQdtably and

|nstaII|ng her mal equi ereln |ncreases I'n proportion to the
bui | di ng heé¢@tdctly 86ntAslledr di ngly, a facilities systemfor use in the very
hi gh-ri se building should be WO 02/ 4626 2 PCT/ KROL/ 01941 properly
designed in consideration of the characteristics of the very high-rise

bui | di ng, ughélﬁm%enpl oyed in a general building. In the very high-rise

bui |l di ng, i necessary to maintain a high pressure acting on a water
pi ping lRits of dlecembgobmngrtpngpfdade\mlmt wift architeshurepiberspateat &vept darger e

range dependi ng on. the t t ency
for buil di nﬁ‘émﬁ?f (%e Bﬁ‘Pgtﬂf@f &o ﬁ%’fﬂs f§"gfﬁrggad&§élglsc§ @h%lg%eatl nzgaglnd
ai r condi t i PR, tRériafda lafget@nlﬂfbs obﬁﬁfe thiug 0hd herinéd-storiedtviry high-risebutidings
their construction environnents and functions upon design of very high-rise

bui | di ngs. a%whwbmg@ptsmoxﬂrdomtw@uah%ﬂ%w% system for effectively
controlling air djt it oning oF tRimiano
system of such ajlge%‘%ﬂ ’ gl?lhggé Bé‘ﬁlﬁz{&r ng i&gp%s c?g‘gfealcli‘hi ﬁBI{%rleﬂggé Pat ent No.
245, 58720 Whi@lipmert, §udhea@l alreﬁigbﬁtcﬁraﬂboﬂxfr anda heat exchanger, is directly associated with
the building. Generally, in case of an about twenty-storied building of which height is
about 70m, even when the thermal equipment is installed only in a basement floor of the

; e3e=<q=| | "DN@p6pT<gi s CWO 02/44626 1 PCT/KRO1/01941 SYSTEM AND IVET:@“‘

building, there is no substantial difficulty in providing thermo-fluid supplied from the
thermal equipment to upper stories of the building. However, in case of a building of

95  which height is over 70m, since pressure of the thermo-fluid becomes a critical factor, the
thermal equipment should be distributively installed in intermediate stories or the topmost
story of the building. Thus, as the height of a building becomes higher, the number of
intermediate stories (equipment stories) for installing the thermal equipment therein
increases in proportion to the building height.

30 Accordingly, a facilities system for use in the very high-rise building should be



then issued to the present inventor. The present invention is directed to a
mul ti-stage pressure distribution and regul ati on systemfor heating and air
condi ti 0%@92/91 B Ng units, which can be stably applied lEvEROt@9AN very

hi gh-rise burlding where a high head pressure acts under severe conditions
by inmproving the above technology; a presdure control method of the sane;
and an very high-rise building utilizing the sane. Di sclosure of the
Invention 20 It is an object of the present invention to stably maintain

i nner pressure throughout heating and air conditioning piping units at a
constant value in a head pressure control_ system of heating and air

condi t i oni reyopsrhi designsidtia ¢ansidesatipy ofjths charaeterstics of the very highisstdiding,

obj ect of the.oresent i i Q] : ol f .

unt i ng. and PR SBpIORUIRY BRertyEREN | 1o ERTY R R E ek
system wattermaintdimaribgh pedssum agting oat £ atep gipisg anits af dirs¢anditimninpufacgitieand
pressure fluctuation derjived from negatiyve pressure c e.a#on due to cold
wat er fal | i ¥ghin Anapproprglepresgieg r?)q,g‘g?ga;.néhqﬁ 5%1‘%‘?‘“%&% Jng and air

condi ti@ni ng sysispBe wemswgmwﬁg%naémsmmﬂ@mgm Bedtife Righef) WoRHEINGS a
fluctuation in therno-fluid flow and pressure, control conditions, punp

char act er i shdad pressumatin beating and airsonditiening piving witshas bean signifeantlyyeqpase iy
and devices .to beapplied to pressure con | of t yst.em . WD
021 44626 POIPRAT FoRossguifyrE epar ol lhd RocBbn WioR SBHBH.of Vel Bisg
havi ng the glgidli,%yj ng characteristics. Excessive water pressure and pressure
reduction control 1. Problens related to water pressure wthin a su

pply.
pi pi ng portion adéchupdogy Esneroviding armethod, and yFiemafer effectivelyt sasirofingpair
system.nhe of it ; r . : UL#F | | At e
pi pi ng 1?;sté§)r%dﬁ{rﬁ)%d£g)fl g/e{'ﬁrl?éﬁaﬁrl g‘féndgﬁolr gvg?&?g}?lgelﬁg%ggs}?@e&;%%gsdu ?ee& lggfﬁglge
head pressudlding frdigdoded dndloréam PatergNo.i 245:388, whichrweas filed|id thennama ofasd ve
pressure | oad acti on the water piping systemin the very high-rise
bui I di ng ¢ §’é§s‘é“é&g_6%&mﬁ?%}%(ﬁ%t_of'n safe and normal operations of 10
equi pment,  and akgg biRdt W&Qiow gnahe&wqasg%aﬁ-@engﬁeﬁﬂeedisth_sﬁtﬁﬁlf ahd om
an econom cal viewpotnt. en pressure wthin the pirpihg systemis _
gener al | y aegulatiéik systex® fordestingrndpiprenilitionimgghsiog enitss whichecap SeRBlysappliedt be
used in consideration af, safety.. At .this.ti since auxiljary equi nt
such asl®a r%ﬁePitﬁéﬁlé{F‘é'r},n_g%n%gw ng E’hﬁﬁerailﬁgfég?@rfrﬁﬁm, acﬁw:g‘e; S%ﬁ%"iﬂﬁg&)ﬂﬁi't
(AHU) and ayd ﬁg;rn%%' #HBiaboveHebin b hreBureWdnirbl Me@BdioT tBE SaRslAMA AWy 15
t he high preéssure, _gh.en these |ea fo'increase the costs. If a high
pressure | shightise puidding vtilizing thegameed for operation of a certain equi prent
or system it is irrational that the equipnment or systemis constructed
such that pressure therein exceeds the maxi mum pressure at a di scharging
port ther edbisclobure®fHedheédtdgd t hat t he maxi mum pressure be limted, if

possi ble. 20 Heating and air conditioning piping units according to the
present20 nvent i oAt is@n@biest p{ e pEeseRt WWPP’&% lemﬂm@nanwrpwﬁwgﬁlﬂppg@m

bui | di ng i rﬁe%tiﬁ%"ahh'ag Edhitit p%ﬂl & 4N cQRARF viRe iR h ?lﬁe&h?esédﬁh%lcan
be control l'ed at an appropriat®e pressure wthin a setting l'imt.
Ther no- f | ui gystehr efiHeatingand #ir canditiomihgopiping waits ineavery hiphriisefHuildsigcan be

pressurized and supplied by, booster pumms of. booster punpi ng, Syst.ens
constructed in a%h{?‘fl "’t"i"S"Sf 8é16°t t&iﬁﬂ? pat lwﬁﬂwogfﬂaﬁ%‘rOltmggb{?%{a‘%}wn d“.e to
preventi ng {igink RS ERE ﬁﬁe‘ﬁ%m@ﬁ@%? Yh19ed ittAsd &ﬂ%@&p&&iﬁnd@ﬂms sy fad) dhatde by

means of a check val ve, excessive water pressure exerted on the system can
be regutat cihnamercantionsgeagratedupontstast andretop iof pumpa.candrpresgarufucthationsderived
appropri ate.pressure range for. wate LesSsSur ontrol is set to be
vertical |y DYmd§Es hV%MES'%ﬁ§?“8$%3%&&I§W %r%cnﬂ in consideration of
" econoni cal ef fi cigmgyploidg Bl plebdutd Wiagram of heating and air conditioning system, when
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bt o
-

I

examining pressure for safe use of equipment, fluctuation in thermo-fluid flow and
pressure, control conditions, pump characteristics, control of the number of equipment for

30 energy saving, and devices to be applied to pressure control of the system, the above



30 2. Problens related to water pressure within a return piping portion and
t he WO 02/ 44626 4 PCT/ KR01101941 constitution of a pressure regul ating
system Th&o Wal4@se Pressure acting on the supply piping porrCKR@znde firnly
kept safe by nmeans of the check valve function of punp control valves and
instal l ation of check val ves on the downstream sides of the booster punps.
However, control of water pressure acting 5 on the return side piping
portion requires a high degree of engineering, and application of know edge
and technol ogy concerning fluid nechanics, kinematics of machinery,

t hermof | ui d engi neering and construction equipnent are also required. Since
there i s dohjews chnfiecashiemed breappdying tcchmi@ghmngghp&rllq‘mg chpsagieristies sur e
within the systemis controlled by enploying a pressure reducing and

sustai ning device 10 that is a pressure control device for reducing the

wat er pressure WHxBés3ive hatddippésage )18 besswire raluctigipdonpol at e pressure. Such
device functions to cut off a main device when,the upétrea.m si de reiaﬂée

becones | ower t hdn Problemelaelaiedi toewalsr diessys WHRNG & SEPRIY SHPING RAEHITH AR

cutting of f i i m si de pressure becones

hi gher t an°°§’r§‘§f“§§%§fegg‘%ﬂr%f’§e pr sta?ﬁ‘r‘gw%?it&%r essure mai ntaining function
al | ows 15 pr essummevifichitioaltfactosyftvarionsoproblemiswagwrisg itba wabaipiping systennint &i n
a range of design. In _order to acconplish the%.gboi{e obj ects.of the. rie%ent
i nventi on, YeN®riagh-5ise, bullfing iis LXGEISIVE. RISSYES- pHUCE  Read PES§UTS, % PEQPOLighal 10

pressure regilath aR S 1@ anR{ A5G pResurdildad HRied bh BRI ideryfibing system in

conprising: one or nore heating and cooling |oads for areas vertically
zoned depenitit nerphiglerse puiddingroapsea sedavs prableres énspleyansy semnal faperatioppofi ng

thermo-fluid 20 to the respectiyve heating and cooling.l f .
verticaldy %‘B’l‘@ﬁe"&ﬁé‘g@}s gmﬁPd%ﬁ?%ﬁS& &0 mﬁeaad:cgﬁe?%ﬁr%ﬁ{l%%&gp picel
provi ded be{e&8sint. NewReR breaite GAthy B piFﬁ%Sst@mnaﬁdgeh&@ll? evpetig/ant) aastdehg
and cooling | oads and each of which includes_booster punps for tr%ﬂgf,errl ng

the ther no-pipaifer pressure seavibe (3PRS) shewd depised insgansideration of safelys p vt thig dime,

heati ng and_.cool ing | oads._an U C F.0r i LI :
predet er m n%ﬁc%é%ﬂfﬁyeg%lﬂ?%?&zgwgﬁaé %ﬁéﬁgﬂa\r{r@r ée%?‘fecg’s%@"gfé‘gﬁﬁé’t% r@ agygl{ ens
whi ch are i Rafdiiht @it faineemdoa Faudoisinde (FETushould besomstitutdibin memelende with
heating and cooling |oads and the heat soyrce supply system and each of

whi ch i Hel uthehight pressuss, thendhese dogd je increass B1e§§5%nd sust ai ni ng device for

reduci ng the pr e%ﬁéiﬁ.‘%hgﬁregsjﬁ?e het ?Petc!iﬁedﬂpl? erg;g.f[hfe%ﬂtf&egp;fr%ﬂbﬁ‘ SFACLrARAquifinéi d

cooling | oad and nrng 1t a rmn ead pressure, wherein
the head prgsgysten,a¢td frgational3Batpthe pquipment bo sydhem fie copstmciefl suetothiab pressure

building is distributed in g nmulti-stage ner, 2/ AN626. 5 Wit hi

head pr gssuﬂ’ér%ﬁ&"&eflﬁfhes‘&?@%gem%% bglggliqu@{‘f% (?\é\gc}ge’?ﬂ%e\l ’:fvﬁr%% o4 that?

PCT/ KROllOl&:gljm%gmu%&g}ggml%ﬁgg iff¥sfiples and features of the present
eco

i nvention w o apparent _f’r_om the follow ng description of a .
preferrgal enmbodi ridentingi andreii nonditipning piping whith aceeding do e Pyase) BVeRMCRS

in which: FIG 1 .is.a systemati.c diagr I L C (U e Yol

pi pi ng uni t%orlﬁm&tﬁSPWS%'ic lzoné%%yggﬁgéﬂ-g;etﬂgﬁ%ﬂr@gﬁl@gﬁtﬁ%}éﬁaﬁ%;&ﬁ%@g is
a concept Uahagfd SVt head Pﬁsﬁﬁb fe@x bs @ohtrelldd atcart dppreptiutepressurd lndthjxr e seiting 10
invention; FIG 3 is a block diagramshow ng thernmp-fl ui | at i on.

wi t hi n heat limit. adderme-flashelrqulationig casrisdryt sHeh ﬂlabfheﬁﬁe-ﬂgﬁi&éﬁ ¢ PrResiZed .

and supplied by booster pumps of booster pumping systems constructed in a multi-stage

95 manner. Upon stop of the pump, by preventing the upstream side pressure from acting on
the downstream side by means of a check valve, excessive water pressure exerted on the
system can be regulated at each stage. At this time, it is advantageous that an appropriate
pressure range for water pressure control is set to be vertically zoned in the range of about
7 to 25kg/cm? in consideration of economical efficiency and stability.

30 2. Problems related to water pressure within a return piping portion and the



FIG 4 is a block diagram showi ng thernmo-fluid circulation within heating
and air conditioning piping units of the present invention in a case where
a distriglopsdfsagource 15 supply systemis enployed as a FEREKReuqpily neans;
and FI G I's a schematic view showi ng the constitution of a pressure
reduci ng and sustai ning device provided flor a pressure regul ating system
according to the present invention. 20 Best Mde for Carrying Qut the
invention Hereinafter, a preferred enbodi mrent of the present invention wll
be explained in detail with reference to the acconpanyi ng draw ngs.

Al t hough the present invention can be enbodied by dividing an entire

heati ng ancoastitifiorgof oprdssurg xsgelpdegsyst®m a plural ity of zoned areas

dependi ng on hea ressure accorldi 5 t i S.Qf 14

bur | ding. . pr ot PF TS EGaT ARG Y ARy pl Poltcal bR} REpSatety
bel ow wi | | he.@%Bkiai ek Whivb fiReibh 6O pang conttoloalvds tnd stajaporpoficheck valyes n
the building in which the entire heating andHcooI i ng I(garog i s divided {'.nto
those for fonrthe dowastitnam sides afithe bpostengwaPHf HOWEevED (BRI YA ST AGHYh

t he head pressure ac e . I | 25inRbr hbleh o080
e Dead b1 ST SR BAE iy B bR SRRl Sl et

adj usted  M@vledgt46dGedTblogRObhGSiAG fihidimpehadicagkivempiqsiafgnachingry, shermo-
buil ding conditions and the |ike. Referrin o FIG .. 1, a multi-stage
pressure dididienginegmeand %P%@U?‘ée‘i“é@ﬂ?nétaﬂ‘o#%vgi“é?ﬂ' according to the
present | nvent i OR;GATRERSRSAdwiARY ey 3 the RANIAJ pog! POrivan sl prrgsuaé 2

first-stage heating and cooling load 410, a second-stage heating and .
cooling 5 |within4he systed is cohiroliedshyngmplesmg gressive cedicinggandosgtaing dgvice

boost er punpi ng system 300;. and ressure regul atin

Ml i - stOgehat et copipkdsics fortrivcine Be 7 rrpé‘a“ﬁﬁ‘%t"?iﬁ‘t‘ ??ﬁﬁ@% s{iiéim to

connect ed wyf iy ﬁrogﬁ% PrbiE BiRA! deviesipatidMOtd Brovgha thainndevice téef cthe

controlling aiP conditlioning water. Heating and air_caonditionin i;Pi n

uni ts accorupstrgamnosidé eressersebreomasy dowetothaped P1eletempined Rreesye ﬁp‘gég, rﬁYfg‘f)er

pi pes, stainlegs steel pip r _the,li.ke i L | 00

consi sts oflr’]%?%ﬁa}”r b%ﬁﬁﬁ’?‘gn‘gé ﬁﬁei fn%flb%l{‘se ¥ h%%ﬁh%??ﬁh%a?ﬂ%ﬂ%&%ésgﬁclg%@glggm

and the |ikgiohdhehdiChle PRIEEGEMIRLE Pr¥sstest EThisl QPesswepmaintziniag nfmbton aflows

t hermal equi pnment such as a refrigerator R a hoi]er B a wat .

cool i nglheapiesyreigithinghreystem {q b WéYSrsé%hlléWB}‘F“b‘?.dfﬁ‘ﬂ}‘S aRNEe qulpmg’il'_r cul ating

and driving ther iR otddldacduiiIRaEABLIObLAU YEnE pMsdntiifieBEibALEM Wprobidele

first circulation punp f’ ; tand a B;nisstljre reli1eving a;g:ssfusgal ni ngdva.l ve

RSV 1. Al t hgugtititsisgehpbsuse distribigiop pressuesTrdgiiatioonsyls orf heptingrand air

thermal equi pﬁentd??jc%&ass a refrigerator Iﬁ a boi.l erl.B 1 W?trearr as. verticall

cool i ng/ heatonsitiQning BRItSRROMATIFRE <ME A (hqrr; hEatfg; 40, 99§1ng, PR {9 aLgas ystealy

source supp (¥neﬁycf§¥a§}mi%g9?’& Heéﬁg@ssﬁfé”@ héR dolred kupphdsyRese for Bupplying ftiermdefluid
erno-tlul rom t

suppl yi ng t e exterior of the building nay be used.
Referripg te HeGespective heatingsandnbnsling tihasdsdfos the wertinallit zenedr &eass 9ppIOy ™QFEL em

is used as the heat source supply syste t i DI i

const r uct ed PARRT RW%S%@W ﬁ@cﬁ&#@g@gﬁ&%@vﬁeﬁ??h@d} %Ig)m%?!é{:@l}r P gsrﬁ' ?ﬁgd

di strict hegle R8pHcHGe humileyartly&dobifil dballstandneash of ivhi¢to iricheleb bostter pyropspfarg
system and that the therno-fluid returned and |l ected via the.25 %ﬁ@tﬁ: ng

c
and cool i ngtiansfersingghe thermaifluidHomahg beaf spprce GP@ﬁY s¥sterp do thesigapsctiveh

The boost er Ing Syst t r@rsﬂ'iiﬁﬁlirﬁﬁ efegmied head fiessudé;e

i nt ended to%‘i?&&ﬂ%%&és@? é&g’oc%pr 811 ‘%g‘{eggac st ageggb?%dgnst r ugti ngﬁ?hem to
be vertpsal hid sa6tmbie fResfetregul dtirgesystams evhichoye iialigd betweesn ontpatiside et e

f the buil ding, t hat | | tr.ol b t abl i ] i Lhi
The entire dpes efegssinsHive REAHBECDORG NG 1935 St e B pGRe Py Sifetidod "
first-stage baost Ghi-RUARLAG at 144 BR¢ ArE<Pe reducing and sustaining device for reducing

the pressure of the thermo-fluid outputted from each heating and cooling load and

maintaining it at the predetermined head pressure, wherein the head pressure acting in
30 proportion to the heights of stories of a building is distributed in a multi-stage manner



7 PCT/ KRO1/ 01941 systemis maintained at 7 to 25kg/cn? in consideration of
safety and econom cal efficiency, since the story height per one story in

t he verya@,\ggh@ose building is generally 4.0 to 4.5m ther¢EEHOISHSUr €
generate en each area zoned in the building is conposed of twenty
stories would be in the order of 8 to |0/ cnR. Accordingly, the booster
punpi ng system5 300 is constructed such that booster punps PP2 shoul d be
installed at respective areas to circulate and supply the therno-fl uid,
thereby controlling the head pressure in a pressure range for safe use. The
boost er punping system 300 i ncl udes booster punps PP2 and punp control

val ves PCVawitiinadesdpressure tangbloosaferuspunps PP2 in series. The booster

punpi ng system 10 300 has a function of preventing a surgi ng phenonenon
upon start and stop of the booster punps PP2, and a function of instantly
cl osi ng t heg¥FDARchigidy STRODraviggs1o- f | ui d backfl ow upon stop of electricity
supply, in‘order to stably_ optimze contjol of e system by.m ni.gm,zin
pressure fl uct uailhermbapdand eHier QPIcsts eﬁ'&‘ﬁﬁe?ft g‘f’ Hﬂ%ﬁ?ﬂgq‘@&b@ %I?ng%ﬂé I'n
addition, the r i i éaSmUdoniunction
relievi Efg 1@p3r%§9§h§1[ %‘fg#?ﬂ%%ﬁﬁ%g@%égﬁc%ﬂﬁggﬁgdéﬁdﬁgﬁbﬁst er p{mps PP2
and punp cogith tle acodripmyig\Rawingfndn afhich: to maintain pressure, which is
changed when 2-way val ves V2 of the hegtt]%l%and cool i 8% Ioad.41§gu%{t§:09gﬁzned
and cl osed, at ajiPFelids asy§teraafipiiagem g 3ad ofr condifioning ppig vality @
potential o i f the system In addition, it is
preferred t{]r%@dgﬂgﬁgatggorg%%\’}g 5?&2%%13%&0{91,8 further installed on a 20 | ower
end of each boostdG. pisrp cBRZpokl view oo system femesntrgllingshe systeng of thepresrat i
val ve constructed as such prevents pressure on an upstreamside with
respecth(o REN8sst er punp fromacting on the downstream side thereof upon
stop of the boostme, By bRk diptar XEesiag ket fuid pireslatiore withinteatiog andair t he
system A surge tank device unit 500 is installed on the topnost portion of
a return pi@indificdingsyipingvnits ofibe PesentiBveddPlst pressure fluctuation

factors, which are,.generate r ng gl i tBinCheABRN 8 8%

cl osed at di ffergﬁg‘tilﬁﬁgocgﬁ{%%ﬂgﬁg‘?&g tgerrgg)rs]ﬂ‘?lg c;x‘gﬂ\é’g&é/étfl\?e RV %r a

check val vego iy pipidpeusity gfethe Grésenit itfvertidrnin & oater where al distsictiheat rsaptod| y

cl osed, functions as a water supglyc tank, and relieves pressure in the
£qLs

system by opupplynsysteneis gmployigd @s ¢ PPRIY MEBUIAhen rapi d pressure

expansi on i s gen t g0 S %%%-Q i Syreésare #dfcing and
vertically zonedeFirlﬁ‘ §diﬁu %h-gsﬁ?%cg"e/&w 02?%%1182%%&&?91941 man%er by
setting up wtAfingrdeviver provided rfot ar pregeee irogwating dystem jaseording to the present
characteristics, conditions, stability and the |ike within head pressure
for safe ustWVgtli¥ach stage, and the therno-fluid is pressurized and
supplied by a booster punping system of each zoned area. Upon stop of the
punps, as described above, the nechanjcal check val ves of the booster 5
punps ap@ cBestddodafor BatryingeOutther Inwentiodi de pressure does not act on the
downstream si de af the.punmps..lf.a car. (ol : . i€
is used as a pi pgl-l?rspaggrp6|;§efﬁr%q F@B%#'&g&c?é@g Ipé%%ﬁn{s,%%lg y‘ﬁgfdgﬁigﬁlﬁlﬁéﬁeﬁ

the height 8§taﬂ%ﬁfhx‘éferéﬁéetd’ﬁfeta'bé‘oaxhﬂa‘ﬂym@mdviaggas can be increased. That is,
the height o i i

each vertically zoned area may be ipcreased such.that.its .10
head pressure is Alhapgh the\presensinveation panchesemiodis WSW‘%@WLW%G?%WM
pressure range.far e f ¥l izﬂﬂed. e Rk debsdingt he
nunber of aﬁg‘ﬁﬂéf’%‘?&g? fht)dgee?gé‘ y}aét& o?fac |n%g%ad§?ﬁ(%&égpgﬁgg?rgs a bogsltnégr
punp caps be tg gduseights bhstodel 6f obwilding ahprefirmed estbodiment ofithe presenpinyeRipn to
system for the heating and, cooling |pa t each zoned ar j : be
_mai nt ai ned & dpycaibsd belowOwﬂg %Xn!‘%%eﬂﬁ‘r“q@%ﬁ?%ﬂ}dz%c %ﬂfogl%gé/ @Prlgl%qﬁ’%g 91)& ,

since_ther e {0 uNWALh hb il heAini Pl cobfihdlIdadrs Biviied ihoaheedos irse second
e

: r
regul ati ng sys prevents negative pressure creation due to water falling
and cont r ol snd ertdcdtages obthetzdoaedhingss depending en gag head prrssurs apqopding e the gt

t he head pre%sur.e C tgt E)OJ1 .device for reducing the head pressure in the
systemto af éﬁQBF%%{r) SOBIYPEssure performs the pressure reduction functi on,
20 and ggpbackf | owrps uRRisi SMrekpittive @mgehaf tichgomadi areasatancbé srbizariiy cadjustdde
cl osed en the

v,




upstream si de pressure becones |ower than a predeterm ned pressure as well
as when the downstream si de pressure becones higher than a predeterm ned
pressur eywdblaches, the pressure regul ating system shoul d REIVKROWDISIPr essur e
mai ntai ning function that thernmo-fluid pressure in the systemis caused to
be al ways stably maintained 25 within thé design range. The pressure

regul ating systemfor neeting the requirenents is constructed as foll ows.
The pressure regul ating system 600 includes pressure reduci ng and

sust ai ni ng devi ces PRSD. Each pressure reduci ng and sustaining device PRSD
reduces a high pressure of an inlet side thereof (l_upstream side) to a |l ow
pressure ofdepending drepipiigieatetid; buwildigpeqndiions endglikede) , and accurately

mai nt ai ns a predet erm ned tlet pres el S i

PCT/ KRO1101941 0 eﬁerre%ﬁ%ﬁ%h R IR ke resshte BEGbL6 and BrotSinetBeRallon
valve is clyses Wemihgeo OHE IRésesi dtveptias sumerilmscoieatiny gircookingn ladde400
predeterm néd pressure as well as when fhe i ‘{ t side.pressure becone

| ower t han cohsistingefer Brstrstageiheating and E‘.’OlgigﬁE%{] @eaﬁ?“é’ggﬁfage ?‘Eﬂlﬂgﬁ\%ﬁﬁog%t em
constructed a ch 4i.S rtéical it: I SuriHinpe stém 300;
consi de?’at iq8?1dS6$ t gaptrlﬁérgss&dfgg%g%tm%? %&ﬂmlg%@%%d%grbggﬁu st |.cg an

const r uct ethnli@ prossutiregalafing systerh 80@. oThemubi-stagegpressute distribytion and presye

f th fluid, th f itati b s - Th
ont ol r arigEulakon pisiaRe REgREEL NI Iah e ebR gLl gl b i
to 25kg/cnﬂfﬁwomﬁh?gaﬂfcwﬁﬁné@gtepooster punpi ng system This range is
stabiTi

desirable in view o ty and economical effjciency. 10 Since_ the heat
source supply sy$eating @fid airfvenditiosing pipine ubitosecerding, taptha preseat mveniaR BAY

the first-stage pressure regulating.syst 610 installed on the
basement® f|%@gﬂogﬁtegkplpqﬁ H@Pgbp@%§%fnﬁ%ﬁs egf I?'P‘B%s‘rﬁr}ﬁ%e &lgeC)m 200, installation
space thereof campge, 5&%%%0&%1%&00 Sbrisist<of aidir R@EHnguEsEAHUY, edfan coil

di aphragm type cl oseg expansion tank ET is 15 installed in the nachine room

200 to absoutit @) egomvector pndthedike. f | uct uati on occurring upon start and
stop of the or_due to _hunti s
f pump A\eﬁtgsoyﬁqe\ﬁgép,qg’;sgsgmﬁ%o Q{véﬁﬁges Q&%@Pm&fmﬂ @@# MRREHICE

reduci ng and sust rede m ned pressure I n system
can be al ways, sdfaliniof R, Aiballees, a Refee cesling/reating ddvidd RIBno fied citculation phrop

hi 200 the fi 20 des] t fl t ] '
1 ow 1 atée. PP g cirulefing and AGYRe HOrBoc D RPDAPHE SVEECY HPITRRe Wdh o
fl ow detect Eﬁﬁﬁz}?%ﬁﬁﬁﬂﬁBﬁﬁﬁlgﬁwg‘%&%{&miﬁ &pﬁ@ﬁﬁghg)oawé REWVe. f | ow

neter Mare a“system control panel 210. Hereinafter, main
functions and chaigefughitlsd heassouicecsapplysysipmriditconsists hEgeneral dhermphegipmen

constructed as such wll be s rized. 25 |..Pressure r.edygi ng. -y

sust ai ni ng #Hehjase 1eiager Pb&ﬁﬁ%ﬁ&%&f&ﬂ%‘%&&ﬁ%ﬁ% “%4 ieglgl p%&@lgnthma

per f orms twkaﬂga]%&ﬁeéh ku&&e%?ﬁl(yts%e&xyﬁféhia@a cofbined teitngd powegplant, for
e

pressure o nl'et side thereo upstream side) to a | ow pressure of the
out | et 20 desupptyirpthermodiuidhfromihe extemorsif thedhuilding Mayks wedi ni ng t he

predeterm ned out si de pregsure | FEVID ' hel

si de pressure or ]%%E“%q?l é/ Z?’alflea. ca?%g@glfégﬁé Pﬁg‘wﬁlila Spl?igggﬁprﬂé?(#%é i nl et

si de t her eofg fhenehi RareSufifly sistemcld0ct piping system is constructed such that a machine
room receives the thermo-fluid from the district heat source supply system and transmit it

to the booster pumping system, and that the thermo-fluid returned and collected via the

95  heating and cooling loads is transmitted back to the district heat supply system.

The booster pumping system 300 and the pressure regulating system 600 are
intended to perform pressure control at each stage by constructing them to be vertically
zoned in a multi-stage manner depending on the head pressure of the building, so that
pressure control can be stably carried out within the entire system.

30 For example, when a pressure control range of the first-stage booster pumping



WO 02/d4626 10 PCT/KRA 1 01941 the | ow pressure of the outlet side thereof,
and the predeterm ned outlet side pressure is accurately maintained

i rrespeciwygyfabad he change in the inlet side pressure or ROTEKRO1DAO41at e.
Specifically, referring to FIG 5, a first pressure sensor SS1 and a second
pressure sensor SS2, which are pressure densing units, and a first service
valve GV 1 and a second 5 service valve GV2 are positioned at both sides of
the pressure reduci ng and sustaining val ve PRSV Reference nuneral ST
designates a filter. The pressure reducing and sustaining device

constructed as such maintains the inlet sjde pr egs re aéj the&ﬁrzﬁdﬁ% erm ned
pressure wsystemas maiptained (74P 2okgcmh in enpsideration g Salﬁl?te‘éé‘g PEONOIHEA FHIALCNGYs
reference pressur . i rhf%ns- Eouitlithe I8 3bndrally ¥0ap 438,
inlet side SB’P% euﬁ%”@%&%@%%%&%@&ﬂ%%@%@er dHffor euslsurge1 .i%tsmgenysed by the
first pressuy BeadepeureSiEheratsidwhéreeqrheseazaned dulthei bwildingois compasad; ofgweatyv e
PRSV is automatical |y closed throu ilof control. he inlet sjde
pressure i Starigs seyld by in the opder ngﬁg Eﬁ)l&é‘%re 4‘:§°’fdé%ﬁ]:¥1£€eegq?ﬁeﬁﬁ}nﬁpmg‘nsé’ 1
the out et f'BS é?égﬁﬁi dipe dheuRdstestanas stireSpettive ety fed
pr essurlg, tﬂpggf@gs@%gguﬁgﬁft&he 0secr nd pgr essure sensor SS2. %5 _Then, the
pressure r eftoslrgranpplystheitsrmg-fhitlyberRE vontsolling thedhead PEessWEAR RIS OW.
I n construct ig%& t h;ff‘ ﬁressure reduci ng and sustaining device according to
the present™@FEhidOH® it is desirable that the pressure reducing and

sust ai ni ng val veghp@oadtéranansing Gydhem 3001860ds buoster panps PPhend ipampasoatrbkl
as described bel ow. Wen various changes in the flow raje are reglui red, if

one val ve iwlvesPEMeepnnegteditozthe baesier mumpy PPZtin seresi s Thebooster pympRe a0t h

smal | d lLgrge flow rate whi [ bf 86 boost
oressurd. vitbitas ook atblening FSHEICPeGmB AR S LA o 4G5 b F booser,
opened onl YyinthsPH2, bibd & fidiEiun of irdaatly kising theredivateprevert dssno-fadbackilow f
this process i's repeated, a chatte,rié}g phenopenon, as wel | i

. I S cessive wear
of an oper atponcstepof | dertri¢ity senplyria goe i sBElY ?Pﬁlg‘zﬁé'é’BfF@E 05%%1%%6‘& y
. g _ . i ves,
noi se ge”errgltéﬁrﬁ_}'}én%épgé:su% @%ﬁ?ﬁﬁ%ﬁ@% lgP{%‘?ﬂnMr o inds!th B opMtedal ves

i.e., alar lanmeter val've,” in parallel. An
addi ti onal val veInragditien,sthpdoastet puinpmgadystens 300 furthpminslysles prassure ralkeHiRE

stability. 2 Pressure relievyi and st.ai,ni ng val v The, pr I

el | evitiy cAd SEa s PSS VA Coreatied 10 peogith BEmR PR it RIS Bifuf getves
predet erm ”ﬁé’vt gﬁma?lui?o RlafRaH ReRhired whaihSisadhhngedl Wierl DraRSDEAdsVE2 off the
change in the rnlet WO 021 44626 11 PCT/ KRO. /01941 side potential or the

flow rate riegting esidbyoaling toadt 408 aamcbpenert endrelessdalat e ipsadstesmingd gpisysure

bypassing a portion of it pressure s sure can be
suppl i ed. ERPﬁ“E%?fﬁfb‘Ppegélﬁ%g‘%‘#@ oﬁw}g%n@?ﬁo%sga# veg%é@éﬁéé 72 function
to elimnate the 1s4adiiog, i iPpefaBRRR avhicblk valvé énarishowg) is fattlenigsaledained
upon start and stop of the punp, and are_installed in the di ar.ge %ldke

pi pi ng ¥t lowvebené tof reaghy bpostezopump RPZcoff the hoogier BYNBING 53S p g gpec

control discharge pr ur g]Pde side $iflEspeiab ehd bdster
val ves are %q?%%go&s&gﬁg@ﬁ (‘:4:l y ilsl{sg’g%sp |e8%¥1?%%711§%ah8%1me§& source to an
el ectroni ¢ @ fol ¥@lngeod te downstreanaside thereof por stopl ofcthe doester Py s that
opened. Then, the therno-fluid in thethpi 9i nrg is caused to be gradually
rai sed to ac%sERiYEOWAIES Pressyfe (aRRotAGHpn the syster.

A surge tank device unit 500 is installed on the topmost portion of a return piping

95  system, functions to adjust pressure fluctuation factors, which are generated when pressure
control devices are opened or closed at different timing by means of a pressure relief valve
RV or a check valve, prevents the surge action when the control valves are rapidly closed,
functions as a water supply tank, and relieves pressure in the system by opening the
pressure relief valve RV when rapid pressure expansion is generated.

30 That is, the booster pumping system 300 is vertically zoned in a multi-stage



When a stop signal is transmtted to the punp, the electricity supplied
fromthe power source to the electronic control valve for pilot is cut off.
Then, thw@,&gﬁ are slowmy closed, and thus, the flow r #ca/KRoigmedual | y
reduced. us, when the valves are 15 closed, a limt switch for
electrically interlocking the punp with 8he valves is operated to cut off
the electricity to the punp. As a result, the punp stops. If the
electricity is suddenly cut off (power failure), therno-fluid flow stops at
t he nmonent that a check valve contained in the punp is closed. The check
valve is closed irrespective of a position of a, sol enoi d,orﬁgi ﬁ%hra min
order to phemaetbpacttingaw Wakr pBeswecsoniiohfangshin SoRsidentiqn, ah shespeteristics,

installed t ted wi.th,. ot i 1 i i

mnner 11 coubatsa SOt o e EE SR 1RG0 ardbo B (bE Sath s gfTHack| iR U e
piping to din@liid Ep?r:b&s"uﬁﬁed antsuppRedbps besstepumping setm of eaph Zoged area.
paral | ol - S&neb 4D GbfbermpnRneS SRIRBRIC BOVE i S bl Sheck, R ircet s "Pager
system ﬁglnipﬁﬁll ﬁgegcq{)sﬁg%gwitﬁ&guﬂgﬂeéiﬁlsfd@ X8RS Hb&Chd? ¥t dHethE dOWnSRIaf side of

Accor di ooster “punps can be controlled in response to
vari ous chzmgﬁ,ﬁnpgn the flow rate, energy consunption can be reduced. The

i cal hei f h d is. d ' '
bonsi der at o8 of M @354 Serlqupotor Resse e SR ard By pizeaet PpPEERR ofa
pi ping and c%gwaﬁg?gﬁ%@?&%%ﬂg lirdek he ROAGIIEN SdchOst e me}i't%allgfrzdnhd! 2063 SdaBI bepunp

may be made by con sequence” WO 02/44626 12 PC /KRO/OlQ%é such
that ener gynereasedinpThairis,thehdightrof dacteveriigally onedires mayths inerawsed su¢h

be operated apnd variable flow rate contr i L f

r ot alto i dfs) ﬂ’%‘?ﬁ?ﬁ“g?b% &) ﬂ’eﬂlﬁbﬁ%{pfe%w?éeg%zgggg@%c@hgh t‘:grﬁle{shg rgsrs}n% rta.E%e
syst em and 5084t Qlsé i0fGhd ?ﬁ)iﬁ‘glﬁﬁ@hn@ﬁhdoplﬂﬁﬁs, tad hkerppise atraberdefdHand instplletion he
| oad. 5 Expansion tank The expansion tan

3 ET is_proyided for . a water
return headpacedfor machine facikitingisbeh as g pooptes pympcan e é‘ifjé‘ﬁ?cg, Inadpien, é}ﬁ&xead

regul at e expansi on. oressure. | j 1:90 1odd atl SicR'Bh&1 kR id O
use an ai r-&?ﬁsmﬁi Bgtﬁg 8}%2% ﬁ%térggoﬁiﬁlgg‘g%éa%k\ﬁe%]%éﬂﬁ ?t: %rc equi pmer%t

such as an @j;§edq6WB neESeied at fressuftf fov sify ase of equipmean@ribdOkg/mt)er |1ine and
an 10 alarmdevice is provided thereto, eration of the s when

. A pon o ste
the pressure in Nest,wsines these dp rdovweymed dhe Wtﬁhé?m%gf?‘?%e%e pressure
predet erm ned pres { WBY HulBb Raéfallidke afd @6&tgle i n
t he systemrgg“lgt%%@tﬁgﬁnﬁgﬁaﬁgﬁ&éfﬁ?ﬁgﬁéd rggul ating thrikg(sa pressure.
surge tank rd8uction of thedsgh hedd preswent s t he surgi ng phenonenon due to rapid

changes in the fl rate oy .velocit on _operatian.qf t .
openg thia pressurk \évrcé!afaéfe”\?ﬁﬁ\’/s\/@?%? ﬁ?a%gglfeéstlsc \73?%/@ ge(c)umffr g"% ﬁ]ﬁg&g?g}s@&? adin
response t gprgééﬂ%ecﬁn E SyStHn® t& ARRGRSpriafe ?ﬂé@.ﬁlke peatorgs hé pressutd dsctiom fanetiomnt

nd al so

backf | ow, urictions as ‘a suppl enentary water tank. TherHo-fI ut'hd
ci rcul 220 orandr mbaskflomnprerentionl functinnatat the anain valvaiis crusa e b dgsed hegrthsg

heating and air congditioni I Ri | IS i t
i nvent igon CORTEEF &t cPrﬁiswsﬁElgﬁ‘fgwgf Poq’%eg Qfé%(npef gﬁ%gée{é%]ﬁg%g{ég%‘ﬁg agwr‘%gt?ig V%'lheél the
pressure i ngdviftRn Ridagréseed eesmes Ml thed arpreddtambnedepresseresur e in the

present invention, should be always maintaine

i ] t a constant val ue. Thus,
upon oper ation ofThahds, she trsessurseBuWlateg SBTRIT t19 dtl?‘Fé{CO“Ph% PESSE fainfalning

mai ntained at a conskant i %GR 0 bePARRYs A4y GRiiftainegt ed

as shown inﬁl‘IE—‘f;'lﬁflﬁ’n af@neﬁ%%@feﬁ‘eg%lpf@e%%ﬁ% st circul agi%n pujr{rp PP1, the

boost er gpunREhinRBe dbsigh edngs! aThe predsuré eopulating qystenrdon mRSting thepeqiHgements 15

sequentially operated, The therno-fluid flow wll be explained in detail

“with ref er eprnsupgedpsiollovsand 3. In order to supply the therno-fluid to be

used in the firstpat L i3l steaP 600 dndlRddsOpdsstild) redubings@nio pubtainiage
IR PRSRE SRR e

heating and cool in and 't He third-stage ating_and .
) devices PI%SD. Each pressure reducing and sustgining devic:eg PRSD reduces a high

to

pressure of an inlet side thereof (upstream side) to a low pressure of an outlet side thereof

30 (downstream side), and accurately maintains a predetermined outlet pressure irrespective



WO 02/ 44626 13 PCT/ KR0O1/ 01941 cooling | oad 430, the system control panel
210 is operated so that the first circulation punp PP 1 of the heat source
suppl y s&&;m“kzéoo and respective booster punps PP2 of theCTkR&E941pUNPi Ng
system 300 can be driven. The first circulation punp PP 1 of the heat
source supply. system 100 is driven so 5 that the thermp-fluid can be
transferred to the booster punping system 300 via the thermal equi pnent R
RB, B. The respective booster punps PP2 of the first-stage booster punping
system 310, the second-stage booster punping system 320 and the third-stage
booster punping system 330 are operated so that the ther -;Alu'hd an ugle

t r ansf er r edf acchange indtbp édet side prestrnor aflawimgtes o dibeYgiveda giosed tyhen g oukish

via the punp, control,valves. LAtEf 7 ' RPhdnede tiflet he
first-st aggPdr?e%fF?SHbe gﬁcgnbegéﬁlgl%@ 0a ezg%c}et%n%gnt rgr?gré; %ﬁi\x%ll?alt putted from
the heat sqifeGResitiRMeromy¥slonrr &N thespradeteratihed presost erred to the |oad 410
via the first-stage booster p for.the the

' t 310. -fluid
supplied to the SBEBibE BreagES lﬁ%ﬁ%ss\éwwme aatrhis ,Veli%ca{l}q%fmeﬂn a
ther mo- & Ul glyliSfll Shidddy 15 odiacPlioBRT AP pAbie RAESYaAZONnd Brddtéritios bage

boost er “punpi ng stem I's transferred to the | oad 420 via the
second- st agenitnesiden inclupé adirsystagernr 30ge stagkesd swto rdudedhe PrRssUROf Sisrmpui d

supplied to,the third-sta heat i n nd_cool i | oa t - i d
i s distribfiuid the OSEITEReT %vg%éonp%igmﬁ@%% O’&Ofga?‘-ge t&ﬁg‘eshreég%ﬁigsgs ézige
booster pu iﬂq@% ERuidifle sy i @hriadhd sanidWay asthe H3Osten i

third 20 S'Fgge %%s?%er pu%rrglgﬁg sysﬁa?ﬁ% . The nunber %ﬁt bogstesr plﬁlr?;opsmgPPZ

to be oper atystdmat Thisciangd glesirableciorievopf sabilityrad scorpmaigakeddciensyd by t he

system control panel 21 and changes.. i.n .t OMY. [ r ;

gener at®¥d upon Sgwe&%egﬁaé SBUTESUBFE 548 f'r@%r fgl(f %f{ ?‘%%e g(g%ttégél ﬁur%%’ilsgr? of
the sequentii@l siAWRR HdaY présuieregiialing systanBl0anay be istaled roamt the bassmenhe
system 25 Next, when the 2-way valve V2 provided for the heatjn nd

cool i ng | oaflootoef buildingde Fonstuteca @@h’é‘ﬁgré’omnzwwemﬁég%ﬂont P@cﬁrtb%rg?ﬁ%aq Ret he
wat er suppl% l;i)ieﬁi ng is raised. At this tinme, the raised pressure is
controll ed 9“t e control function of the booster punping system 300. The
pressure relievi iSgncan sii+Siraiitogeg-pressuzedrayhragm vy chesed espapsiepytaaln BT is

b c8sur aonvelischin (i wachiag Bom 2P0 ¢ SGRF an e ofkehe plpeBh pliing "
operated at uﬁolﬂesé%r[) BiP %By;t%ﬁ%ﬂ?g%%rdﬁuevi@ lﬁl%ﬁf}é QR offdet tﬂh@ndﬁléﬂartﬁ' thy ptessaré or

t he respective st ages. _
reducing and sustaining valves, the predetermined pressure in the system can be always

stably maintained.
Reference numeral M denoted within the machine room 200 in the figures
20 designates a flow meter for measuring a flow rate of the returned thermo-fluid. The flow
meter M is provided with a flow detector 220, and signals generated from the detection of
the flow meter M are inputted into a system control panel 210.
Hereinafter, main functions and characteristics of each component of the present
invention constructed as such will be summarized.
25 @D Pressure reducing and sustaining device
Each pressure reducing and sustaining device PRSD performs two independent
functions: the function of reducing a high pressure of the inlet side thereof (upstream side)
to a low pressure of the outlet side thereof, and the function of correctly maintaining the
predetermined outlet side pressure irrespective of a change in the inlet side pressure or the
30 flowrate. That is, the high pressure of the inlet side thereof (upstream side) is reduced to



The pressure of the therno-fluid which has passed through the heating and
cooling load 400 is controlled to be reduced via the nulti-stage pressure
regul ati Rgo §¥sds8¢n 600 which is installed at areas verti cadyKROMEG41
according to the heights of stories of the 5 building. Thus, the
therno-fluid repeatedly circul ates whilelfaintaining the pressure in the
machi ne room 200 at a constant val ue. The head pressure in the respective
stages of the pressure regulating system 600 is set in the order of the
predeterm ned pressure range (7 to 25kg/cnR) at the vertically zoned areas

as descri bed above in consideration of econom cal_ effjciency agd safety.
The 10 operthe low pressersinfche autlefcsidestheregf.andthe predetesmed outlpt$ide pEsSHEg ds
pressure geperated upo f i : t tRe.
pressure flaﬁs'tlrﬁ%ﬁfrg d}g@%%@ﬁ%@hﬁ%ﬁtﬁ%éﬁ’d&%ﬂ&h&?& p nor?euﬁégré?@ ?W‘e’
pressure reduci ngpasiflcalis teferminggo FiG\E 2 MNSHeisaradensortif] andd seegud pressirdy
t he expansi on tanE ET .provided for the water rg_turn headéﬁr.quondster O%N
the punp, t3§BSQ5ENZ, A¥high &E Press\re SpRSIRg WSy apd g dust seqiee YAlYR O Vil Hrd 5SeRpiK
rate isqre t iGned" B0 of AR PreSRid tQlukidgt 4 aiel
conti nue‘r)s ?%f\g?eogﬂgﬁﬁ%%ﬁggﬁ?@éﬁﬁ%%ﬁOfr ed teerm' neél1 prgessure olfﬁﬁ@t he
wat er ret urvalwd PRSYr eRefigrence maherah$ T desigiatas a filtes val ve is automatically

closed to maintaip a hydrostatic head pressyre. \We h ' .

conpl etely clos ecﬂ‘eaprf SHE% regﬁf‘?% t‘?nﬁssuBtglélP}ﬁ gﬁ‘_"?eo cglfs_g%&?ﬁeag Esgélgtdéarﬁn%ﬂlﬁptge.

Al though t g1l §AEsshfeVAthd 9&d&aﬁnih@ce?redﬁﬁ@ khile diwdyishndigafiiied tHeoutlensidag
and air 20 conditioning piping units of the preferred enbodi nent in which
the entire pressureygvhichds eoefetenge prosurd, ot e pradetermined Pres&re rst -, second- and

t hi rd- st heat i d Li.ng. | oad ' '
o hot Khtended 13 R fog PG frersle SeRSmElonel the Monf PRHoQORAS sersbh ©
i1l ustrativigy Herfeepressiié YensdNSSEfand ghe piesstird kedueing neldsastainthghbyal vehPREV is

skilled in tthe art that various other nodifications and equival entg caﬁ be
made t her et antomativadly cdesed thiongh Piotiqogipk hd hebothe 1alaksIde, Pressure s faed Jatsant

i nvention. The.sc of ' | J4S '

clains. | nd‘EF&aP’[%{?ES ep SF%%@F# %@ﬂé@%&r?@%ﬁga g&em,e%g%g%l%g’?%(gﬁ%gﬁ hedue
present i _nvwad;cde@ ﬁr&ymerrgjemﬁieuyprmgﬂep%s_m fonsdi bggﬂmrsfc@drprwm seheoTi S5
piping units of the very nigh-rise bulldin e nultl-sta

02/ 44626 15Tmmm9$sm&4u%ﬁ@rS“§t6mff}€a‘falYgf’n‘!é£$¥ aclpsedde prey e‘%}ﬁ"]ﬁi‘\’%"
controlled at an Iﬁpwngﬂﬁétﬁ e e;ﬁ?%ﬁf@ redubigl Md QWtAfingd¥AdecagRDrding thethe

obtained. First, 'the entir ng and cooling load I's divided into those
for the ver piesant|iyventioag it ise desirablenthiah theo prassize redusing and sheaiginnge valvesy be
according to the hejghts of .stories of .5 th ui J di hat the head
pressure ata%ﬁdéqtgc%‘é’ﬁctﬁ%“@%ﬁ?&b?tggdnm eﬁaséieg?e g?é@?’ﬁ} ned range for
saf e use. Thus, t{RePVESARIchAANEH R TlGRRate aréfeabired] if onextdlveisi Settictedsfor a
irrespective of the building heights. That is, since pressure, encfrate
from t h2o aclargenflow reteethihh walne should eneet bath senalli andi lares Frde dfqucing the
conditioning piping units.in t byhl di ay i ' add & ¢4 at
const ant vagﬁgs"g?/é%ai‘ﬂesgggé)r%?ﬁﬁg'ny%ﬂrg gségg? “ﬁéigggg?oﬁﬁeﬁias[&% tqwgé s’yste‘r,r? cS:%l_n be
stably mai ngjuleBe ep&Rdichlcaselitle amuge apd deayinemédiatelyudosedn, However dskiat
invention can be technical I%l applied to any bui] di ng](s havi n%éa i nfi rL.Lg
hei ght . Secpiegessds sepediadg atchatiermngpheagmenqth I HEH & SXASEYS WHE PHEP PGt BRent
such as a refrif eXPlaRERImANbaAsdO! hiiSo geibiation haFhi pesblem
instal |l ed iﬁ%ﬁ'??ﬁ%ﬁa&?ge@%&?es 15 or the rooftop ofgt he building in the
prior ags, eanbdeolvpdbatirsialling aws tvalves,\itegreclarge—fliametes tvalvecd nsmulbdismetsient
fl oor of the bui]ding, Therefore, since |oad acting,o il di be
_reduced, a Filymt Wepﬁﬁ’tlelbuglnd?%u%‘\aflygltvﬁr%a%gﬁ 56%“3@% E@%ﬂg%?{g at%&ea%gg%gp y of
the bui | di ngea enhanced. I n addition, danger such as noise, vibration
and a fire can Eee?c?nblm zed in the building, 20 Third, according to the
_present inventior® Presserentlisvingandsustaiping vialvesr ansferred directly to the
heating and cool i | oad fromthe hasener rrett i LiafeR

t he piping syst enfﬁ%greﬁm? r é{’tnglac?ggsu% Jge{'é'ln%r% m zé’dﬁg}{g#ﬁgs}aﬁgat

t ransf egg ef piedeRRGINCE dflcbSidopIdsiire atla chanaitdiahg! iyresprotienef gyhageiin gheinfect
can be obtained. Fourth, since in addition to economc profit creation due
to reduction in 25 construction expenses, |arge space occupi ed by a thernal
equi pnent roomin the conventional system can be avail able for another use,
usage efficiency of the space of the building can be enhanced.
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Fifth, according to the present invention, since the thermal equi pment can
be centralized and nanaged in the basenent floor of the building, there are
advant ag@go hussiat 30 efficient operation and nmanagenent rgT/KRe/a941
conditioning facilities is allowed, in that WO 02144626 16 PCT/ KRO1/01941
mai nt enance of the thermal equi prent andl5ystem becomes easier, and in that
the air conditioning facilities can be operated even small nmanpower, and

t hus, nmanagenent expenses can be reduced. WO 02/ 44626 17 What is clained
is: PCT/KRO1/01941 , 1. A nmulti-stage pressure distribution and pressure

regul ation systemfor heating and air conditioning units, conprising: 5 one
or nore heatderpptential enthei figy raamauired by the sysjemy aﬁ@?‘%é&g@éﬁeﬁ&aﬁd’%n

head press X . ' Hluidto
tho. rospecty i ReliRi LA pRIR g BKERAPLh et RN B8 HMRPAR | 0 cas!
one or nore boos@rPumpwnngl saledses whi ch are provi ded between the heat
source 10 supply_system and the resp LV ting.and cqol.in oads_and
each of which i ngﬁﬁdﬁgnlbo‘i?é‘fr@f Vﬁ[]’ﬁﬁs&fsglll’ &r‘iﬁ&%‘?&?%% hfgmﬂlﬂﬁ‘gnhf-ef e r om
the heag Sgiﬁ@ﬁ&?&ibﬂ%iﬁfhl'ﬁ)(ﬁéﬁi [pQsybidfh SRSRRAE hpeR d‘ﬂ&‘@{aﬂd“ﬁoﬁeﬂﬂﬁqﬂimp?@nﬁ agsls
and punp control val ves for I'ntai ning a predeterm ned head pressure; and
one or nor engialésisinr the rddsphbre i sidp ﬁip'mgwﬁsﬂlmb@hteapmnprﬁﬂam(bﬂleb&sMEwlmrput

side 15 return linhes of the.respective heating and cooling | oads and the
heat sour cé’“é‘l}b]%#&to g{rg@mgggaﬁsgp whi ch includes at |east one pressure

reduci ng and sust@ienitRdpaaY istfts P4 staROMEdr the VitveR aES Elbded, Elbcttibity is supplied
therno-fluid outputted ?rom each heati nglé{and cooling | pad and sustaining it

at the predomeapowstshveetopnelsstronic caniaolaialverfaepilataandihen dhe alvgsarg:gow
P edner . . g Lo PR ® '
L a5 PRt R ok g Tl ke Bipifle ket ] Ol S W R B

as cl ai med liffiofthdiptiimp, Wherein each of the booster punping systens further

i ncludes a pressure relieving, and sustaj ning val ve connected to. bgost er
punps and the purfphesonsionisigral {relsanspities |PUP}PeﬂrFrg‘§%t£}F‘éY élfppﬁlﬁérlfom?ﬁe ,

thermo-f| Uip%vfé? shitk t8hy efectronic control valve for pilot is cut off. Then, the valves are
slowly closed, and thus, the flow rate is gradually reduced. Thus, when the valves are
15  closed, a limit switch for electrically interlocking the pump with the valves is operated to
cut off the electricity to the pump. As a result, the pump stops. If the electricity is
suddenly cut off (power failure), thermo-fluid flow stops at the moment that a check valve
contained in the pump is closed. The check valve is closed irrespective of a position of a
solenoid or diaphragm in order to prevent backflow.
20 @ Booster pumps
The booster pumps PP2 are installed to be connected with each other in series in a
multi-stage manner, if necessary, in order to supply the thermo-fluid in the supply piping to
a higher position, and the booster pump at each stage is constructed by connecting two or
more pumps having rated capacity in parallel so as to control the number of pumps to be
95  operated by the system control panel depending on values measured by the flow meter.
Accordingly, since the booster pumps can be controlled in response to various changes in
the flow rate, energy consumption can be reduced. The vertical height (pressure range) of
each zoned area is determined in consideration of pressure resistance strength and
characteristics of the piping and equipment and the like.

30 Operation control of the booster pump may be made by configuring a sequence



25 predeterm ned pressure can be exerted on the booster punps and punp
control valves. 3. The systemas clained in claiml, wherein a | ower end of
each boogi&hy s of each of the booster punping systenms pcI/RROMIIOEAd With a
check val ve ¥or preventing pressure on an upstreamside with respect to the
booster punp fromacting on the 30 downsffeam side thereof upon stop of the
boost er punp. WO 02/:14626 18 PCT/KRA /01941 4. The systemas clained in
claim1l1, wherein the pressure reducing and sustaining device includes a
pressure reduci ng and sustaining valve, pressure sensor units provided on
inlet and outlet sides of the pressure reducing and sustaining, valve for
sensi ng t heugh tws energB cohsunpsionreanrhe: redused biheorteal of they pRmBLICOfPYraPs t9f be

mai nt enance_of const.ant u e S
cl ai mod 1 m 0B S P 17 e ol taloEEF it Ak pfiorefonsly it EYSHE
further i nQ:hélFﬁﬁp@Ih REpbrisk @ e pressute idi theregstsm pnd sentrodlinge theaiungbeanfl pumps

sustai ning valve 10 for bypassing the therno-fluid. 6. The system as

cl ai med i n tebgioperatedJene fiﬂ‘&’@ﬁ?‘b"’é’-tank is installed at the top of a

circul ation |ine CE:ﬁ;%H%(l‘Uﬂjta%ﬁte therewith, and a pressure relief valve or
safety &alve and@% check valve is installed in the surge tank to

comuni cat e t her &hé teltiparsiont tank EThis provided for 4 Wateg|retafn header obthesheabsquroal ve
can prevent abrupt pressure fluctuatign wthin the, piping syste ' he
check val veSupRky §¥ n© Bétsé’k'?’l @.e"e/. héegélt?%et éﬁp%f‘sf’mgll g’feﬁ'gﬂe'i nth} I@%ljﬁeﬁ
wherein a Vigh&hiohCkYs Br o ® doN@r-NGalitrS N s R dloSedStasit) dndrdultfitary

i ncludes an expansion tank for absorbing, relieving and regulating 20
expansi on pegeisuent suepag hmairprompresser, fal whelivalvon swplementay yyaser kncaand amd
stop of, the punps.or. due, unting and of fset phenonena of the pressure
reduci N arfl n&“t"é‘?eﬁf‘ﬁbov\éﬂ%\fger 9 be absorbed and regul ated. 8. The system
as clained in clajpeh opetdtRinebn the SystorRanhe®Rhé pRdssird i@nthai wateOketdtn header
nitrogen-pressuri zed closed tank. 9. The systemas c¢laingd in claiml,

P

wher ei nf t hebesemes bigherthar theprodeterstingd pressyfe, dbe @xpassiony r%l‘EQYSHB%}P"aéUg?p}B? y
t | yi _F L i Ldi 20 ol
o ohert se. bRy e il Y QHsarNatle ) Aol o slia) iR prefd Y

02/ 44626 19 regul®téuege taylst em for heating and air conditioning units,
conpri slisng:

The surge tank prevents the surging phenomenon due to rapid changes in the flow
rate or velocity upon operation of the system, and opens the pressure relief valve RV or
safety valve to drop the pressure in response to rapid pressure changes. A check valve
CV functions to prevent backflow, and also functions as a supplementary water tank.

Thermo-fluid circulation process in the multi-stage pressure distribution system of
20 heating and air conditioning piping units according to the present invention constructed as

such will be explained in detail.

First, the pressure in the machine room 200, which is a reference pressure in the
present invention, should be always maintained at a constant value. ~Thus, upon operation
of the system under the condition that the pressure is maintained at a constant value, the

25  system control panel 210 constructed as shown in FIG. 2 is operated so that the first
circulation pump PP1, the booster pumps PP2 at each stage and thermal edﬁpment R, B,
RB are sequentially operated.
The thermo-fluid flow will be explained in detail with reference to FIGS. 1 and 3.
In order to supply the thermo-fluid to be used in the first-stage heating and cooling
30 load 410, the second-stage heating and cooling load 420 and the third-stage heating and



PCT/ KRO1/ 01941 one or nore heating and cooling |oads for areas vertically
zoned dependi ng on head pressure according to the heights of stories of a
bui | di ngiwgodrgds source supply system for supplying ther merfkrohissa t he
respective heating 5 and cooling |oads for the vertically zoned areas; one
or nore booster punping systens which aré&Sprovi ded between the heat source
supply system and the respective heating and cooling | oads and each of

whi ch includes booster punps for transferring the thernmo-fluid fromthe
heat source supply systemto the respective heating and cooling | oads and
punp control valves for naintaiqg;g a 10 predeterm ned head pressure; and

one or nor eopkingslead 430,dbsystarnern pm2§/6ﬁls<9me@ﬁeé ﬁor’f.@%téhq Bt SRR BRD ut
st de 1 et ur Ryl 5 Rlar Lifred SRRACLslk AdHarROAVLOslel BudaBEFIP2 BPthe'HaBstBP !

source supply system a es at [eaSt One pressure
reduci ng aptnpirs §stein300cdavibedriven. r educi ng the pressure of the

th -fluid tputted f ) h h [ d | i |, oad 5 t ai ni
e o o e o e P SOkt ot B8 100 e e
propor t 5on ¢ 9 cqu?(%-ﬂmcfscaﬂf bes&éﬁ%feﬁ%d of tHeRoltt pithfilg kst&th 300 viihe el

reduced in a nulti-stage manner wthin a head pressure range for safe use.
20 11 . ThequipmenhRgRB;Bse building as clainmed in claim210, wherein each of

the b ' further i | i evi
Sustain g val volhg pRHETEpopet REtREE: 6 Ry aR e Btk @i 10,
val ves in RR¢ sdcbid-staBe B6GKEST pubnpiséystim 8P aridl @8 Shif®stafe bétter Dammping dygicth SO

that only a predeternined pressure can be exerted on the booster punps and
the punp c@iPrase opernipdso tha the therme-fluid gambeyanstereedyig; theyresgedtive heatingand
claim1Q, wherein th L8SS . ' IRnNg device includes a

presswﬁg r&83@?&1@“@&1@Og626’$935%&g§%§%°§€§5@}%é%?§}£or units provided on

inlet and outl et Agifggsh@theime-fluid syplied te checfingstageheatiag andicoglivgload 410¢
sensing the pressure of the therno-fluid and for allow ng, control of
mai nt enancdhethermafluidprspuitad fim tha heat souree sypply systew 1P9ig direct y\%“&?ﬁ?ﬁd %26

20 PCT/ K . Lahsrise.bhull.di s clainmed in claima10,
wher ei n Fﬁéﬂ%@g?&%@g}a&ygﬂ%ﬁage Eg%?eér‘ﬁu@l%?ygg{nggr?gl district heat supply
system for suppl yiiigr thehdrinerfinid Supplidd tothelsecdndistaperigatintg dntl coalipg &mdiA26,

control _nmethod of Jti-sta ressure, distribuytion.and pressure .
r egul atPon @?g\eﬁﬁ?‘%b‘%jﬁéfﬁmﬁﬁg‘g PPIOPHALS; W?%Pﬁeﬁ@[ tﬁﬁﬁf -Stagp, ‘?# ipPIng
system 310 is transferred to the load 420 via the second-stage booster pumping system 320.

Likewise, as for the thermo-fluid supplied to the third-stage heating and cooling
load 430, the thermo-fluid is distributed at an appropriate pressure from the first- and
second-stage booster pumping systems 310, 320 is transferred to the load 430 via the third-

20  stage booster pumping system 330.

The number of booster pumps PP2 to be operated at each stage is controlled
depending on the load by the system control panel 210, and changes in the flow rate and
pressure generated upon stop of the pumps are controlled by the control function of the
sequential pump control valves PCV2 to ensure silent operation of the system.

25 Next, when the 2-way valve V2 provided for the heating and cooling load 400 is
closed due to a change in the load, the pressure in the water supply piping is raised. At
this time, the raised pressure is controlled by the control function of the booster pumping
system 300. The pressure relieving and sustaining valves RSV2 serves as emergency and
complementary devices. In addition, upon generation of unusual pressure, the pressure

30 relief valve RV or safety valve of the surge tank ST is operated at the topmost portion of



a first step of supplying therno-fluid froma heat source supply systemto
a plurality of heating and cooling |oads for areas vertically zoned

dependi ngv(pghl_]]lg%j 10 pressure while distributing the presgayRrsfoiddie
thermo-flurd in a nmulti-stage manner, by using at |east one booster punping
system i ncl udi ng booster punps and punp ééntrol valves; and a second step
of returning the therno-fluid outputted fromthe pl uraI ity of heating and
cooling loads to the heat source supply systemwhile reducing the pressure
of the 15 therno-fluid in the multi-stage manner, by using at |east one
pressure regul ating systemincluding a pressure redu0| ng and sustai ni ng

devi ce for thapiphigsysigmafopthedespeetineragehead pressure.
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the vertically zoned areas, this is not intended to limit the present invention but provided

for illustrative purposes only. Therefore, it will be understood by those skilled in the art
that various other modifications and equivalents can be made thereto without departing
95  from the scope and spirit of the present invention. The scope of the invention is defined

only by the appended claims.

Industrial Applicability

As described above, according to the present invention, by vertically zoning

30 heating and air conditioning piping units of the very high-rise building in the multi-stage
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zoned area depending on the head pressure generated according to the heights of stories of
5 the building, so that the head pressure at each area can be controlled within a
predetermined range for safe use. Thus, the present invention can be applied to all
buildings irrespective of the building heights.

That is, since pressure generated from the action of the thermo-fluid flowing
within heating and air conditioning piping units in the building can be maintained at a

10 constant value even in case of any pressure loads so that the system can be stably
maintained even in case of large pressure fluctuation, the present invention can be
technically applied to any buildings having an infinite height.

Second, according to the present invention, heavy thermal equipment such as a
refrigerator, a heat exchanger and a boiler, which has been installed in intermediate stories

15  or the rooftop of the building in the prior art, can be operated in a state where it is installed
in the basement floor of the building.

Therefore, since load acting on the building can be reduced, a lightweight building
structure can be achieved and the safety of the building can be enhanced. In addition,
danger such as noise, vibration and a fire can be minimized in the building.

20 Third, according to the present invention, since the thermo-fluid is transferred
directly to the heating and cooling load from the basement floor of the building through the
piping system, so that heat loss can be minimized and thus heat transfer efficiency can be
maximized. Accordingly, an energy saving effect can be obtained.

Fourth, since in addition to economic profit creation due to reduction in

95  construction expenses, large space occupied by a thermal equipment room in the
conventional system can be available for another use, usage efficiency of the space of the
building can be enhanced.

Fifth, according to the present invention, since the thermal equipment can be

centralized and managed in the basement floor of the building, there are advantages in that

30 efficient operation and management of the air conditioning facilities is allowed, in that
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a heat source supply system for supplying thermo-fluid to the respective heating
and cooling loads for the vertically zoned areas;
one or more booster pumping systems which are provided between the heat source
10  supply system and the respective heating and cooling loads and each of which includes
booster pumps for transferring the thermo-fluid from the heat source supply system to the
respective heating and cooling loads and pump control valves for maintaining a
predetermined head pressure; and
one or more pressure regulating systems which are installed between output side
15  return lines of the respective heating and cooling loads and the heat source supply system
and each of which includes at least one pressure reducing and sustaining device for
reducing the pressure of the thermo-fluid outputted from each heating and cooling load and
sustaining it at the predetermined head pressure,

wherein the head pressure acting in proportion to the heights of stories of a

20  building is distributed in a multi-stage manner within a head pressure range for safe use.

2. The system as claimed in claim 1, wherein each of the booster pumping systems
further includes a pressure relieving and sustaining valve connected to the booster pumps
and the pump control valves in parallel the pressure of the thermo-fluid so that only a

25  predetermined pressure can be exerted on the booster pumps and pump control valves.

3. The system as claimed in claim 1, wherein a lower end of each booster pump of
each of the booster pumping systems is provided with a check valve for preventing
pressure on an upstream side with respect to the booster pump from acting on the

30 downstream side thereof upon stop of the booster pump.
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inlet and outlet sides of the pressure reducing and sustaining valve for sensing the pressure

5  of the thermo-fluid and for allowing control of maintenance of a constant pressure, and a

service valve.

5. The system as claimed in claim 4, wherein the pressure reducing and sustaining
valve further includes an additional small-diameter pressure reducing and sustaining valve

10  for bypassing the thermo-fluid.

6. The system as claimed in claim 1, wherein a surge tank is installed at the top of a
circulation line to communicate therewith, and a pressure relief valve or safety valve and a
check valve is installed in the surge tank to communicate therewith, so that the pressure
15 relief valve or safety valve can prevent abrupt pressure fluctuation within the piping

system while the check valve can prevent backflow.

7. The system as claimed in claim 1, wherein a water return header of the heat source
supply system further includes an expansion tank for absorbing, relieving and regulating

20  expansion pressure, so that pressure fluctuation occurring upon start and stop of the pumps
or due to hunting and offset phenomena of the pressure reducing and sustaining valve can
be absorbed and regulated.

8. The system as claimed in claim 7, wherein the expansion tank is an air- or

25  nitrogen-pressurized closed tank.

9. The system as claimed in claim 1, wherein the heat source supply system is an

external district heat supply system for supplying the thermo-fluid to the building.

30 10. An very high-rise building utilizing a multi-stage pressure distribution and
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one or more heating and cooling loads for areas vertically zoned depending on
head pressure according to the heights of stories of a building;
a heat source supply system for supplying thermo-fluid to the respective heating
5 and cooling loads for the vertically zoned areas;
one or more booster pumping systems which are provided between the heat source
supply system and the respective heating and cooling loads and each of which includes
booster pumps for transferring the thermo-fluid from the heat source supply system to the
respective heating and cooling loads and pump control valves for maintaining a
10 predetermined head pressure; and
one or more pressure regulating systems which are installed between output side
return lines of the respective heating and cooling loads and the heat source supply system
and each of which includes at least one pressure reducing and sustaining device for
reducing the pressure of the thermo-fluid outputted from each heating and cooling load and
15  sustaining it at the predetermined head pressure,
wherein the head pressure acting in proportion to the heights of stories of the
building is distributed and reduced in a multi-stage manner within a head pressure range

for safe use.

20 11. The very high-rise building as claimed in claim 10, wherein each of the booster
pumping systems further includes a pressure relieving and sustaining valves connected to
the booster pumps and the pump control valves in parallel in order to control the pressure
of the thermo-fluid so that only a predetermined pressure can be exerted on the booster
pumps and the pump control valves.

25
12. The very high-rise building as claimed in claim 10, wherein the pressure reducing
and sustaining device includes a pressure reducing and sustaining valve, pressure sensor
units provided on inlet and outlet sides of the pressure reducing and sustaining valve for
sensing the pressure of the thermo-fluid and for allowing control of maintenance of a

30 constant pressure, and a service valve.
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system is an external district heat supply system for supplying the thermo-fluid to the
building.

14. A pressure control method of a multi-stage pressure distribution and pressure
regulation system for heating and air conditioning units, comprising:
a first step of supplying thermo-fluid from a heat source supply system to a
plurality of heating and cooling loads for areas vertically zoned depending on head
10 pressure while distributing the pressure of the thermo-fluid in a multi-stage manner, by
using at least one booster pumping system including booster pumps and pump control
valves; and ' '
a second step of returning the thermo-fluid outputted from the plurality of heating
and cooling loads to the heat source supply system while reducing the pressure of the
15 thermo-fluid in the multi-stage manner, by using at least one pressure regulating system
including a pressure reducing and sustaining device for sustaining a predetermined head

pressure.



