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Accordingly, a facilities systemfor use in the very high-rise building
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15 Recently, owing to rapid development of architecture, there are a very large
number of more than fifty-storied high-rise buildings of which heights are over 200m.
Further, there are a large number of more than one hundred-storied very high-rise buildings
of which heights are over 400m throughout the world.
In such a high-rise building, water pressure within piping units of thermal
20  equipment, such as a refrigerator, a boiler and a 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

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
25  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 storics) 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



2 properly designed in consideration of the characteristics of the very

hi gh-rise building, unlike that enployed in a general building. lsZ] tﬂi\( 2005
very high-rise building, it is necessary to nmmintain a high pres ITG
acting on a water piping units of air conditioning facilities within an
appropriate pressure range depending on the building height. 5 Since there
is a growi ng tendency for buildings to becone higher, control of a head
pressure in heating and air conditioning piping units has been
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by impr)c/)ving rH]e above technology; a pressure control method of the same; and an very

high-rise building utilizing the same.

Disclosure of the Invention

20 It is an object of the present invention to stably maintain inner pressure throughout
. ) - heating and air conditioning piping units at a constant value in a head pressure control
system of heating and air conditioning piping units in a very high-rise building.
It is another object of the present invention to control pressure fluctuation due to
hunting and offset phenomena of valves generated during operation of the system, water
25  hammer action generated upon start and stop of pumps, and pressure fluctuation derived
from negative pressure creation due to cold water falling.
After plotting a pressure diagram of heating and air conditioning system, when
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



obj ects can be achi eved by applying technol ogy having the foll ow ng
characteristics. Excessive water pressure and pressure reduction control 1.
Problems related to water pressure withinas supply piping portion antl MAe 2009
5 constitution of a supply and circul ation punp system One of critical -
factors of various problens occurring in a water piping systemin a very

hi gh-rise building is excessive pressure. Since head pressure is
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therein exceeds the maximum pressure at a discharging port thereof. It is preferred that the
maximum pressure be limited, if possible.
20 Heating and air conditioning piping units according to the present invention is
- ) constructed by vertically zoning a very high-rise building into multi-stage areas on a height
basis so that head pressure can be controlled at an appropriate pressure within a setting
limit. Thermo-fluid circulation is carried out such that thermo-fluid can be pressurized and
supplied by booster pumps of booster pumping systems constructed in a multi-stage
25 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 251<I_g/cm2 in consideration of economical efficiency and stability.

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



constitution of a pressure regulating system The water pressure acting on
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20 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 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;

25  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

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



Wi thin a head pressure range for safe use. Brief Description of the

Drawi ngs The above and ot her objects and features of the present invention
wi || become 5 apparent fromthe follow nggdescription of a prefe@redipy 2005
enbodi nent given in conjunction wth the acconpanying draw ngs, in which:
FIG 1 is a systematic diagram of heating and air conditioning piping units
of an enbodi nent according to the present invention; FIG 2 is a
conceptual view of a systemfor controlling the systemof the present 3 10
i nvention; EL& i | ggr. ow ng thereto-fluid circul ation

wi t hi n heat %@“a%ﬁé%lﬁe&%%ﬁ%‘ﬂ% %isﬁl}g&%?pi ng units of the present invention;
FIG 4 is a block diagram show ng therno-fluid circulation within heating
and air conditioninc Ri pi.ng uni.ts -of the present invention in a case where
a district BesgtDescmpligh of HIEIMAsiNgs st em i s enpl oyed as a heat supply
means; and FI G 5pjieSaibve CHRAINBMEL ol shoMhiukst fiethe itedent Gihvedtionwill become
pressure reducing and sustal ning ‘device provided for a pressure regulating

syst em a coaptianent tion tlee fillovdng desoniption job 2. prefened smbasiireentogivemy Hheejursiion
t he I nvention rei nafter. referred. erbodi nent of the present invention
“will be exp@ﬁﬁ&%a‘icﬂmpmg?r%‘f‘%s’%w rcglhce to the acconpanying draw ngs.
Al t hough the pregaq 1iipwesykieRiatic dtagdsm &xfiheaiing aiy adicohditiogingrpipingiunés of an
heating and coaling load into those for a plurality of zoned areas
dependi ng ofmbedigrept acserding Wb PESPHY INVBUPB: t he heights of stories of a .
putlding, a pref qnied ieaRofdhdril lw G HERALPRE oIt Ahe SAAR AL pichad
below wi | | be explained wt eating and alr conditioning plping units in
t: buid di ingentionphi ch the entire heating and cooling load is divided into

those for first, cond .and third stages.of the.zoned areas,d ' /
t he head pressur «ﬁ&c 6$€|ibﬁiffij‘t agig %@Vﬁ‘rﬁ@mﬂ?‘?@fcﬁﬂf‘é atygn Wh%@nbelge?ﬂ%%gdg’go
The hei ght scﬁhwgﬁggggbhgmﬁg@gﬁ@ﬁgsehhﬁvgﬂm areas can be arbitrarily

i
adjusted 2 7 Y dependi ng on piping material, buildi _n% condi tjons
and the |ike. FIG. 4 is a block diagram showing thermo-fluid circulation within"heating and air

conditioning piping units of the present invention in a case where a district heat source

15  supply system is employed as a heat supply means; and

FIG. 5 is a schematic view showing the constitution of a pressure reducing and
sustaining device provided for a pressure regulating system according to the present

invention.

20 Best Mode for Carrying Qut the Invention
_) ' Hereinafter, a preferred embodiment of the present invention will be explained in

detail with reference to the accompanying drawings.
Although the present invention can be embodied by dividing an entire heating and
cooling load into those for a plurality of zoned areas depending on head pressure according
25  ‘to the heights of stories of a building, a preferred embodiment of the present invention to
be described below will be explained with heating and air conditioning piping units in the
building in which the entire heating and cooling load is divided into those for first, second
and third stages of the zoned areas depending on the head pressure according to the heights

of stories of the building.
30 The heights of respective stages of the zoned areas can be arbitrarily adjusted



Referring to FIG 1, a nulti-stage pressure distribution and pressuyr
regul ation systemaccording to the present invention conprises a &e‘gtmfmg 2003
and cooling | oad 400 consisting of a firgt-stage heating and cooling | oad
410, a second-stage heating and cooling 5 | oad 420, and a third-stage

heati ng and cooling | oad 430; a booster punping system 300; and a pressure
regul ating system 600. The nulti-stage pressure distribution and pressure
regul ati on systemis connected with a heat source supply system 100 t hrough
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- B, a water cooll ng/%eatl ng device RB equipped wthin a building, a

district hefor cemrnlling sinppiditieyisg &vdfersuch as a conbi ned heat and power
plant, for 20 S#Se%h b Al bRl bR iAol B thfprbddfe RivehGb hafy

be . used. Referri I'n re the district heat source

SUQIO' Y RYSt&nplo§ suelEsipesagopee pipeatstainkescaed piyms\or sheslilem 100, the pi pi ng
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out within the entire system 30 For exanple, when . a pressure c ol range
of the fir dheSrdgacWaten pympBR); syl apressargpehieying Apd sy Y"g"‘hgg&;lai ned at

7 to 25kg/en2 in GANSHAIMHEPRuPle SBHE! ¥ sRAF GF AHRICEH pehbll BichRSNequipment
such as a refrigerator R, a boiler B, a water cooling/heating device RB equipped within a
building, a district heat source supply system, such as a combined heat and power plant, for

20  supplying thermo-fluid from the exterior of the building may be used.
,} Referring to FIG. 4, in a case where the district heat source supply system is used
| as the heat source supply system 100, thé piping system is constructed such that 2 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
25  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



since the story height per one story in the very high-rise building is
generally 4.0 to 4.5m the head pressure generated when each area zoned in
the building is conposed of twenty stories would be in the order? BfMBYthmﬁ
10kg/ cn2. Accordingly, the booster punping system5 300 is constructed such
t hat booster punps PP2 should be installed at respective areas to
circulate and supply the therno-fluid, thereby controlling the head
pressure in a pressure range for safe use. The booster punping system 300
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t he booste rP“E‘EPE@’P% apg, ﬁgﬁn%wgeognﬁ%@%%ﬁg?n% @l Rmsyatt ?gé:qn%gﬁhﬂfi ﬂ)tgi?l&l&f;
system A sipofiestb@Itf éledthiciey Wpply, 580 okderi tositablly eshiimizé hdntrop i she pestemoby of
a return piping 25 system functions to adjust pressure fl ugt uatio
factors, winisimiging presraratleduiiiainencentipkol theopumber of ppsdo be @PEEEred or

closed at dif!er g0baditiBh e NoolRE Pinfind Jdia SO0kl RIcIMRS (Resshf Rlicfing

check val ve, prevents e surge a n the control v are rapid
cl osed,i5 f undtsustamiresvaivessR $Y2 soqmectedttarike baosterpeiipsRE? ardassup eontrpltvabyves

cystem by gpegh g LG BLESSHLE FeLLel M, Bluahet(SPLY.OY GHRUCo o e
vertically jeofgd ahl dikt lgadt 30® afe opAdd 25 cloBed, at a predetermined pressure
irrespective of an inlet side potential or flow rate changes required for the system.
In addition, it is preferred that a check valve (not shown) is further installed on a
, 20 lower end of each booster pump PP2 of the booster pumping system 300. The check valve
) ' constructed as such prevents pressure on an upstream side with respect to the booster pump
from acting on the downstream side thereof upon stop of the booster pump so that
excessive water pressure cannot act on the system.
A surge tank device unit 500 is installed on the topmost portion of a return piping
25  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



manner by setting up water pressure control ranges in consideration of
characteristics, conditions, stability and the |like within head pr&sguf&y 2005
for safe use at each stage, and the thernp-fluid is pressurized and

supplied by a booster punping systemof each zoned area. Upon stop of the
punps, as described above, the nechani cal check val ves of the booster 5

punps are closed so that the upstream side pressure does not act on the
downstream side of the punps. If a carbon steel pipe for pressure service

is used as ' : I o) f [ i oY & SHaRettdrishies,
t he hei ght %PB%%W géﬁlﬁﬁgﬂ’vé’ﬁfé{r@a{%ﬁzﬁﬁ’g&ﬁé&‘g galgla(%ﬂhlggéﬁiiﬁncr eased. Thsat °
i's, the hei ghiditdnsesabiliveand dad like withirdheadepressaye g safic neaatevch gges dmakt thet s

10 head pressure js. |arger .than the head pressure of. 7 to 25kg/ ciP wit hi

the pressur Bepaagand ¥Sd?rg’_és3¥1%e‘ﬂ§rt§lt PP lﬁ‘gg%iarhoﬂﬁte{ p'ﬂfgplgﬁd")fftﬁlg_ %ﬁeﬁ% ?Ol\é\gﬁi 4
then, the npupbekddfofhd pultphald ddstAbed SRAREtHeGhedMitANEhR Glalvich iof Shbisdktes
a booster pu can be reduced. In addition, the head pressure wthin_the

pi pi ng st pampoaretchseh sathahtheamdirean sidegressaig dees netcist on thedaymsieqny side of
caused to bt%%rrai ntai ned at pressure for safe use of equipnment (5 to
10kg/ cn) . PEPRBIY: since there is downward flowin a water return piping,

the pressure regahahibog staes bR BF RIS sBRfRt is (Bed he s pipecios sepply @ipidgef ko
water falling and controls_ . reduction of tfge hi gh head pressure. The

h
char act er | seifcdation supplhBwing fiaestiecheigiit dloractet the Y%wafflg'dﬁ‘&‘? gt o bg
pressure | Bkl g AU S £ ISR e 88 M i

rgﬁuctionfunc i ow prevention func{ion that the nain
vakve i® causdprésuleds dirpaethantienheddepressupsof @aom28kglempvativu the prsssinesange

| ower than predet er i ned .pressur s well as en 1 he ownst r i
pressur e befgbﬁéé ‘Fﬁeg‘f{;ahetﬂ‘\%‘ g mﬁr‘ﬂ’%‘e&‘gﬂ?ﬂ%@l ag?‘é@ e gf:rlo @%%@aﬁi&%n
pressure r Afdr M chi! BENERO M Ref b stBr pultipPsemUbiceredBiéed dnniddfionf thedidadn

t hat t her no- %wd pressure in the systemis caused to be always stably .
mai nt ai ned pre$uwi within theipiogisystemaiogdhe Tpatingr andsepokingdead ak ¢a¢h 2opet atparisr

meeting the requinenents.i con ct . e

regul ating °§’§7‘§fi e bgdﬂmpt%ﬁeac%greﬁsﬁ}éég‘ﬂrrsgﬁer%%l?g%h%@ﬁ% t(-sg{}gt@lk%? %gj " devi ces
PRSD. Egch pressMert,’ sidee ithge aidddowsivaidnifloyy devi oeat@tREBume giieg, thehprgissure
pressure of an inlet side thereof (upstream si d(g% to.,a |l ow Fr essur e oftraln
outl et si daegwating Fysiom RISV PegANVE| RIESSIeAgaten dre de WAtthafaiag Ard gontrols

pr edet er m %&hc‘?i‘dh'oﬂhe%ﬁﬁﬁé’e{@pxjegu?é pective 2 7 MAY 2005
The characteristics of the head pressure control device for reducing the head
pressure in the system to anrappropriate pressure performs the pressure reduction function, -
) 20 and a backflow prevention function that the main valve is caused to be closed when the
) upstream side pressure becomes lower than a predetermined pressure as well as when the
downstream side pressure becomes higher than a predetermined pressure.
That is, the pressure regulating system should perform a pressure maintaining
function that thermo-fluid pressure in the system is caused to be always stably maintained
25  within the design range. The pressure regulating' system for meeting the requirements is
constructed as follows.
The pressure regulating system 600 includes pressure reducing and sustaining
devices PRSD. Each pressure reducing and sustaining device PRSD reduces a high
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



9 of a change in the inlet side pressure or a flowrate. The val vg-,i}
cl osed when the outlet side pressure becones higher than the prefiet 4%28@5
pressure as well as when the inlet side pressure becones |ower than the
predeterm ned pressure. Since the pressure regul ating system constructed as
such is vertically zoned in a 5 multi-stage manner in consideration of the
pressure control range and characteristics and constructed to include a
first stage or nore stages so as to reduce the pressure of therno- fluid,

the occurrepeg cRingeaM thAIlIQidAPredRraY¥Ph IR ratdle TROREIR! is CRREE whikn the ohigad
pressure in the pressure regulating systemis 7 to 25kg/cn2 in the sanme

way as the $idoprassurplhepdmes higher 8rn theipsedetangénddsprgessire apveellj as whemthst inlet
stability and econom cal effici.ency. ince t source supply system
T00. the t 1l BERREELAmR bV B ths RS B no T ot oot g
pressure regul at iSigcesths tpeesstkOregalyiting sysiehalohsighedil adeudhais ertitially fdoned ik
building to constitute a nmachine room 200, installation space thereof can
be redicednuli-Hage anagrrin cpsideiatien of e Bty serfreli rapes ayhrharpdenytiss apd
expansi on { @ludcled f intRideShal Lefk bmbRESTRENIE hIRM02AP ph AR ierftd
regul ate pressure fluctuation occirring upOn start an storgJ of the punps.
or due to hilt] thg caadraké of tayitstioo wen e aloidbd Thesentrel rangaloiCihadieath gressure

sust ai ni ng val ves, the det erm ne sure.in the systemcan bhe al ways
tably oy RN BESs R TeEPEHOE STUMEIS RPRRT iR (s YHesS e AP g H80
in the figuyeem. 2hidRnbe NedRfalle id MWW BeIbili9andRBSAIhiS FitibAvy. r ate of the
refjurned thérno-fluid. The flow neter Mis provided with a flow detector

220, an@ si gnal sSipsadherheat soptos supplydesient 100 the firstirtage| bagsive PEMPMIESHStem

inputted i a S ont a .10, ej ter i i
characteri gllﬂc?dot%gtef%%?ﬁsga%néfgénsgg &%Plat%ég Sﬁggéleﬁmﬁllaﬁvbéan |one(§:§ﬁ§[1% E}(Q:%ggéﬁ gs
such wi || Hkoswibuiidigdto 2bnstithiees sutchineerbom P90A Mt Alasibai sphace tiebestfceanEhe h
pressure reduci ng and sustai ni ng device PRSD perforns two i ndependent
functions: Te#efunction of reducing a high pressure of the inlet side

ther cof (upstr eagiual dfkir. oP nfrd A IRLEAHIRSIARG OB LELePLOALbR 1AM ETA0d

the function of correc ned outlet si .
pressung i insalledcini the ndchinectoang20¢ to absorb ahdtregilae peesvsfluctuatiohec@@rifig ow

ir St re;ad-u”(; 2; ulpaﬁ s%ageanr&i squ Bf &Sespuurn?psoc];r &u%etoihrlllln 1}1g Sa'ng %ﬁ%sgtelghee%]:)m(eﬂg o Q:heealgrr]egsiugg )
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.
Hereinafler, main functions and characteristics of each component of the present
invention constructed as such will be summarized.
25 _ 1 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 flow rate. That is, the high pressure of the inlet side thereof (upstream side) 1s reduced to



10 2 7 MAY 200c the |low pressure of the outlet side thereof, and the
predeterm ned outlet side pressure is accurately maintained i rreépcthti ve

of the change in the inlet side pressure qp the flow rate. Specif#cal AY 2005
referring to FIG 5, a first pressure sensor SS1 and a second pressure
sensor SS2, which are pressure sensing units, and a first service valve GV
and a second 5 service valve GV2 are positioned at both sides of the
pressure reduci ng and sustaining valve PRSV. Reference nuneral ST

desi gnates g .t Ghssutfd'8f BICSSHIM SideQHHEhR %indNHe PrsfefirRind SlRML §Ric pressure is
constructed as such maintains the inlet side pressure at the predeterm ned
pressure whadcaradlyaysntaiicd iméspectiyet dfdhodidnge irsthgdnlepsids prgsaire ghthe Aloverate.

ref erence pressurg, he predet i ned pressure. 10 That |
inlet side pr essﬁpgcﬁ—?@mgf%%'i"%@g? F(f&étrlgassﬁfee%egﬁ?re i Sa%dé%g%ﬁ& 193}/&? e
first pressymgoSSSs arhiSiPhre ashubd)Senbing Sfitits Caricedl figdtngradtdvaus Gl Inamba vadond

PRSV is automatically closed through pilot control. Then, the in]et side
pressur & i ssareice ddlverfiVE are positioneth ap bethssides Pk theeprepaie ApdICHg A FREYNIng
the outlet side S i added pressure or returned
pressure, t¥lellh$,e ?gggenﬂégﬁe%%qﬁ%%sﬂegg%% %%gguélger‘sensor SS2. 15 Then, the
pressure reduci nghengressusd adducing aal vestRHRY device castutted ms euel tmdiniakfs| ey

In constructing. the pressure reduci ng .and sust aj ni devi.ce. accqr di t
the presenfilst SiASRIPSHIC §the prefeierminyd Presiyte Wﬁﬁé? i lwaénﬁa%%ﬂﬁgmﬁf%& side
sustal ni NG MBLYRS vifch RilrBRASHe pReshifeCAMRE ACeiBd pABkret her Tn parallel

a_ligdescri b en various changes in the flow rate are required, if
oré valMe is sel dhaeid, When the inlot $ide presfurohecames lowhi, the lappeedgresue igsensed

both small .and large flowrate il educing the. pr '

pressure. Weﬁdﬁ‘eaﬁ§€?t§$§1ﬁ%ﬁnsﬂ %%rai‘ﬁethf’ P8 irF%‘&mgal\%(gsl\&/%agg% t‘%é%gtﬁﬁiggqge
opened onl Yaykdnaidally dediMoibh pdbdcddi@., ThHERPtHedhkt yidel pegdre idaaBeduntil &
this process s repeated, a_chattering phenonmenon as well as exc sgs}iﬁ\f‘ilélg

wear of an cspemdurpssyrosreachad apheryringd.e lgbaorteledde mgsure Beromss
of noise geg %ﬁ&% gﬂ: sk % r&ﬁ%h&ﬂ%s%ﬁl% lﬂﬁs %ése?@{et?’ ﬁg.tﬁ’é’ seddidl galrdesﬁ!& de¥ior SS2.
) al've an - alve, 1In

val ves, i.e rae-dl aneter a sm i anmet er

paral | els. Aheagithictpressale reducig amlysubmirsepaalse EREV issiakd cupmsent bapkflew.par t
to enhance stability. ™ Pressure relieying and sustaining. val ves..Th
pressure relievi :ll‘b c&ﬁ%ﬁa i PGSy \?%‘é‘cﬁ%\/ ,&jﬁg\;}?‘%%g \5%_9‘[08 ‘?ﬁSPW% ﬁottﬁg
30 predet e{ﬁr}]waﬁfi iﬂ\{&hﬁ&ﬂ,sitdﬁ HRABT Baf thd ppRBgkaRiuMal Wid FiskaRRg! ValfesObe @

change in the inle )
arranged to be connected with each other in parallel as described below.

When various changes in the flow rate are required, if one valve is selected for a
) 20 large flow rate, this valve should meet both small and large flow rate while reducing the
) pressure to a desired pressure. When a very small flow rate is required, a valve seat should
be opened only in a little amount, and then, immediately closed. However, if this process
is repeated, a chattering phenomenon as well as excessive wear of an operating portion
thercof are generated. This becomes a cause of noise generation. This problem can be
25  solved by installing two valves, i.e., a large—diameter valve and a small-diameter valve, in
parallel. An additional valve may be separately installed as a spare part to enhance
 stability. -

U Pressure relieving and sustaining valves

The pressure relieving and sustaining valves RSV, RSV2 serve to maintain the

30 predetermined inlet side pressure at a constant value irrespective of a change in the inlet



11 2 7 MAY 2005 side potential or the flowrate required by the system
and function to alleviate a | oad by bypassing a portion of the pressure SO
that only constant pressure can be supplied. * Punp control val v@§ gng
control valves PCVI, PCV2 function to elimnate the surging 5 phenorren

wi thin the piping systemgenerated upon start and stop of the punp, and are
installed in the discharge side piping of the booster punp PP2 and the
first circulation punp PP 1 to control discharge pressure. Wen the punp
starts in asﬁk?o n\tm%ﬁﬂfefffovv%ty%qlﬁfea leeé%f}steﬁll 8hd FirdtibY th S118viRR! 4 RAd by
froma power rce to an electronic control "valve for pilot, and then, the
val ves are bypasking amrmlemfahe pifiveme so Het phyrmoostantrdssire eandesippling. i s
caused to be gradﬁapéﬂ}/ raised .to a suction |ift of the punp. Wen a stop
signal is transni RPHREVYYES, the electricity supplied fromthe power
source to the el echd Qi GRREHOlvakakVRCVIL PCVOL firktibnt toofelimirdienthet ’Slﬁ'gmg
val ves are slowy closed, and thus, the flowrate is radually reduce
Thus, when phenowenoasvithie the piplg, systensgenermted ypgn %ﬁhrtraag stapeRdt thf pYmPy an

i nterlockin f

el ectrici ty% %%RHr{Re %Stcﬁaség%ﬂézérpﬁ% {)iﬁteh%gtg&r?%{ egg)g}r.)@. ﬁ?? a@ﬁethépgsétt ?‘fcéﬂl %tl)?nl S
suddenl y cupmﬁf)fPPI(to@mﬁrolfdaschange))rest;ﬂnerm) fluid fl ow stops at the nonent

that a check valv co tained in the i's, cl sed ck.val.ve
cl osed irrespecti VORI PYRRFIATHH fta ‘é’ e Y WﬂﬁF%ﬁﬁ&S“rﬁWW&Fa’%ﬁﬁFQ

prevent bacgf) o soufee @S hiS ElePHaRE cdifol AR 1BF %)il’étr@&d R8R, Ak QalveshrdlsiRyt 0

be connect e each other in series in a nmul Stage manner, if
necessatty, mpenod d@hen,dhe thrping-fitié in Her piping igicaused te e esadvolly Taises togp sustion
hi gher pOSIIElfxB? and t he booster punp at each stage is constructed by
connecti ng e punps having rated capacity in parallel so as to

control the nunbe.Vh@i aPSighdl iDeradbmaRdr @t tad payny, hike al)eettrﬁ[tycmppllml frpanttl
dependi ng on val ues nmeasured by the flow nmeter.. Accordingly, since t

boost er punpeWersauIse te Bistelestnonis qon@b@d&%i%‘ pilgt it oifs Télﬁ%p g ¥alvgs ar?ﬁg"’flVow
rate, ener &ﬁ”&%ﬂgﬂ sOfhe G Pie i€ Féaﬁcé(?“ﬂa G@hwHial 1O ValvRE GRSHbSd, a
eac Zone

range) of area |1's dete m ne I'n consi defation of pressure
resi st agsce limitemgk:h famiectnbedlyanteeﬁockrhg(tbe phmp athpthp |vabrearscbmqm'=¢)tm¢nt cdinide

t gﬁf : Iglljrel nef %F%er at] tg:g p%glrll)t rgs a res ??hebggn%fa es:{opgquthe e)fec?nmty 15 sngenly 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.
N 20 O 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 fo be
25  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, encrgy 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



2 7 MAY 2005 12 such that energy consunption can be reduced by coQtfgh%pf
t he nunber of punps to be operated and variable flow rate control rémUS
of the nunber of rotations), or by stopping the punps in response to the
pressure in the systemand controlling the nunber of punps to be operated
depending on the load. 5 * Expansion tank The expansion tank ET is provided
for a water return header of the heat source supply systemto absorb,
relieve and regul ate expansion pressure. In the present invention, it is
preferred t Quéflﬁﬁlaf’l@l‘le@é); ©o urr%itohqglﬁrheofeﬂﬁé#f b% @%tfélotﬁetﬂetrf%%er AP PuipSith IR Y
equi pment such as an~air conpressor, a relief valve, a supplenentary water
| ine and anopératethadé vaxigble slowltepramitiol Gedntrhkofthe nuidbonobimtatwins o or by stopping
system when the pressure in the water. return header cones hi gher. t han
The. br eder o g IRgegsRes b 18 PasSiumin i Pt arasyurlfia i nanfe ot ol
pressure i ngd heopyabeieihdmeANAS &4, val ue by absorbing and regulating this
pressure. " surde tank 15 Tﬁe surge tank prevents the surgi ng phenonenon
due to r@apid changd&pamsiethenk| ow rate or vel ocity upon operation of the
system and opensthe pressur l.i ef wval RV &;E I r he
pressure in respo S p(%nsrlg\%%ﬂﬁ(pﬁgsl l?rr%wg?'n&éﬁ%reaswgkrg ec thé%t e\?é}\f@/é B?%nsgtgfctgns
to prevent &aplkf syewm Ardbsaits eelfevdahd eamilas edpaasion pessemicaly twapresent dmiention,
Thernmo-fluid circul ation process i.n the nmultj-stage, pr ss%ie di.stribution
system of B@s REARTGHGtoHE A Hr- I TP ETHPIRESUIZH ﬁg)sa@nt aB¢ GPHPAY GRHRpEnt
present i nvepyi ief AR, Abllol BfcriadPitthd hadf ddn ddiiests
thg pressur%ﬁpﬁggﬁgﬁggc #%gﬁggﬁﬁfboo, h%%éﬁ’?géa eference pressure in the
pr-ésent10 nv@ovided thes¢toul d be al ways nmi ntai ned at a constant val ue. Thus,
upon operation t he syste der the condi,tion that. the pressure ks

nai nt ai ned at a §t3ﬁ?x gtﬂﬂ?ﬁ%mﬁ%%éw ?bﬂ#bBﬁ??ﬁ?lﬂéﬁgl 3'%h TRURL Pl e g

as shown i nyeghfdes RidhSr MRAHRE fdsRhiel prdiSuk! Metexpshdicnitankiadhapumpintitis thehe
booster punps PP2 at each stage and thermal equipnent R, B, _RB are
sequent i al | gresspes inttheisysEme at heonstant valpel by rbsorbing (ang segulgding thisres§uget ai |
wi th reference t?35#§§mH% and 3. In order to supply the therno-fluid to be
used in the first-stage heating and cooling

15 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 equipment 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



30 | oad 410, the second-stage heating and cooling |oad 420 and the | MAY 2005
third-stage heating and 2 ? MAY 2005 13 cooling |oad 430, the system
control panel 210 is operated so that theqfirst circulation punp PPl of

t he heat source supply system 100 and respective booster punps PP2 of the
booster punping system 300 can be driven. The first circul ati on punp PP1

of the heat source supply system 100 is driven so 5 that the therno-fluid
can be transferred to the booster punping system 300 via the thernal

equi prent  Reodfe 16hd 4318 M%@Bﬁﬂ ENfroP pa 10 RURBatEP0 Mt m@girﬁtidu&hmﬁb@g%p

booster punping system 310, the second-stage booster punpi ngi) system

and the thi PBI sf thgchebbsssirasr supplypiysigns |00 and reqaotise boesiesrmumns e afibg beester
thereto-fluid can be[ transferred to the respective heating and 10 cooling
| oads 410, H%Pm&%s%aﬂbﬁémﬁ’ﬁ%wg%ntrol val ves PCV2. As for, the

thernmo-fl ui d suppitieefirst Siréll@idd pshp PPAGHE the Btdtngursdupplel sysgn beldisdlklien sohe
thereto-fluid outputted fromthe heat source supply system 100 i.s ditﬁneCt l.y
t r ansf er¥ edthabthethamooBuidsan beitrnsiered te the bopsigePwBBYESYstsINIY2 Besthempal

310. As for_th -dluid supplied to the second-stage heating and
cooling | oad %@Béﬂ}%?@% thereto-fluid is distributed at an appropriate

pressure by the fihestsmitgebbotstmmpBRY ofthe dirststagedi®sies pimgpingf systesd31G
the | oad 420 via the second-stage booste unpj ng, syste 320. Likew s as
for the thethfsesandrsines P‘ieéH“Pgmtgﬁé(S‘Fm 5@@@5‘8%‘!{?%@’8 TR YR
430, the t hesgmafdoiiated & fHab ite MLRSARId @M RPRAABEEE © mtqusgjéc@vé hé&iting had
fi [}st- and . 20 segond-stage booster punping systens 310, 320 is transferred
t

e“t he 100adcotBog loads the, 424, 430 vistthepwbp senteel valvepPhd Byst em 330. The number

of booster punps PP2 t operat.ed at C |.s r.olil . ing
on the | oad by t K é&s@ggﬁ%ﬁ’f ﬂ%lld Sblop\ﬁitéffde%l{%? Sﬁarggﬁ% ealrllgagilsﬁtgi a?i]dt(ﬁ%h?g g(\gf)v@ﬁd;
and  pressuhe (1Eemefalie dupRasd SHbanthe hedthourdrppplasestemt00dk Hidethytrdrséerred to

control function of the 25 sequential punp control valves PCV2 to ensure
silent opertheiosd 4P vinthedirsidage beogier pumawesiEen 3y val ve V2 provi ded for

(ne heat (10 and oaohi e it 450 el 368 it g i lbana,
rai sed 1r esthel tierie-fhid is dibtribdteld yat th eproptiate préssure thiydhe Gfstistage hoosiepumping
pumping 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
, 20  second-stage booster pumping systems 310, 320 is transferred to the load 430 via the third-

X ) 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

iS sequential pump control valves PCVZ to ensure silent operation of the system.

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

30 complementary devices. In addition, upon generation of unusual pressure, the pressure



system 300. The pressure relieving and sustaining val ves RSV2 sezweymﬁszmw
energency and 30 conpl enentary devices. In addition, upon generation of
unusual pressure, the pressure 2 7 MAY 20Q2 14 relief valve RV or safety
val ve of the surge tank ST is operated at the topnost portion of the

pi ping systemfor the respective stages. The pressure of the thereto-fluid
whi ch has passed through the heating and cooling |oad 400 is controlled to
be reduced via the nulti-stage pressure regulating system 600 5 which is
instal | ed afeRf ¢a%e Y& bi SAblyWARGCHBGERARMY STOs dperalel AMKS tfmoit oA &f
the building. Thus, the therno-fluid repeatedly circulates while

mai nt ai ni ngthelpipipg epsemdoi the respectivecskiges room 200 at a constant val ue. The

head pressure in.the respective stages,of.the pres e requl,atj.ng.syst em

500 1 & st in ¢ HIRGYRRRRGT bk DeBnBatIL M pree dp ek REaR e R el
25kg/ cn)  atoall MBOVIS Icboh&allddy toZ BE @€Hlucdd vl BRSmARI-Sase ?te@ﬁﬂre abgulgtingsystem 600
consi deration of econom cal efficiency and safety. The operation pressure

can be et whichoisainstalled ahiagnsrverticallyt rened cargopshing doirthe detebisa ol gtosiss pf beop
f th . Fug t- . .
of the p“”%ﬁ%ﬁ#ggteﬁhgﬁ%g %nnoki;l Ipﬁfgpeaftéebg;é E%{r&ﬁﬁfég%ﬁde%hﬂlg&dsl@gttggﬁrés&r%hﬁ

hunting and enonena o pr ure reducing an I ng
val ves PRSMht snaghisierbael 280ct a cogudmivelieby t he expansion tank ET provi ded

for the water return header. 15 Upon stop of the punp, the punp contr .
valve s ol owly ditsdeas PERTIE Hude ffﬂ’é"‘FY%ngisé{qéhg Bremeiit ERRHalRg SyHEm o i
pressure drQpg, BTk b theBredStnBinéd plelGirs Yo 17 69 D5k HHIED) dit e @BcalBEbned

becones | ower than the predeterm ned pressure of the water return side
préssurld suetsaanidespribad \above He saulsiderationaofl ecartontiedl! gificiensy candosatetynt dha a

hydrostati c_he pressure. ., Wien the valve.is o etely closed L i

S ton 15 GRERLPRATTOOE G hatr HBal et Figblr GRS it e REe Brudud Tobn

i nvention hasp FEE plRpdy Des3N/éh’.r Pemies! tht prdeaei fignaiidn aut to teftintihgahdg
pi ping units of the preferred enbodinent in which the entire heati ng cfmd
cool i ng | odSeisplfngmerd of {he prasare redycing gt sudtainingavalyes BRIY g abrrehed Apd
and coolin )&ﬁn¥ j IS i t intended to
limt the g?%ggtg?i’?m"e% I ong%hdtng?‘}]t) ﬁoggﬁaq?lg{rhg?]ﬁtﬁls@{r%% P;é/agagur poses only.
Ther ef ase, it w Upohstoprdehespunpl thy ptunp sentsdli valedisislhovilpelased, ad8 thusathe flow

various other .nodji ficatj ons and eguiv nts can be made t hereto.w thou
oot e, e s e CR B0 ardts b, oW heh Ihe Sigsar T e skite conguds IR b o
the invent iz gedodled 1RRE tHAR! the Pred AGnARKE PRASuE! 8 TR water return side pressure

sustaining valve, the valve is automatically closed to maintain a hydrostatic head pressure.

When the valve is completely closed, a limit switch is operated to stop the booster pumps.
_ 20 Although the present invention has been described with respect to heating and air
) conditioning piping units of the preferred embodiment in which the entire heating and
cooling load is divided into the first-, second- and third-stage heating and cooling load for
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
25  that various other modifications and equivalents can be made thereto without departing
from the scope and spirit of the present invention. The scope of the invention is defined

only by the appended claims.

Industrial Applicability

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



I ndustrial Applicability 30 As described above, according to the present

i nvention, by vertically zoning 2 7 MAY 2005 15 heating and air £ MAY 2006
condi tioning piping units of the very highgrise building in the nulti-stage
manner so that the head pressure can be controlled at an appropriate
pressure, the follow ng advantages can be obtained. First, the entire
heating and cooling load is divided into those for the vertically 5 zoned
area dependi ng on the head pressure generated according to the hei ghts of
stories of i1l.4] S0 : . r . GRlt
controlled \1/1\/{:3 f{?ﬁggﬂg aq}p?%&é?@?%?ﬁ%éﬁ %‘#&?’?‘5‘? @g}? gfgﬁlsng.e @ﬁ%&ga{nﬁ%epr egte%ﬁ%ge

i nventi on caanbe spphatethet beal presiwre | dinngs domtrelpd it i are approphiate bptiebsiirpgthe
hei ght s. Thgﬁ IS, Since pres ureiﬁ enerated fromthe action of the

t her mo- f | ui PUOMENE AdvanagenFan R PHidE¢d-ng and air conditioning piping units

in the building cgpb@eRiil REARY A @olinBNSARN divalcdein®y st forCigeveplicatlyy
pressure |l oads so that the system can be stably naintained even in case of

| ar ge priessuredfareacdapendiog onithehgadawessurg gansrat¢dbaccording to the deightscof] stgries of
applied to any,bui.l di ngs having an infinkt ' opd, [ £.0

t he present n!?'éﬁ‘?lfl%h,sghgjggydi? %léeraﬁa reésqutff:pgrte%? 12[}% 3 gzgﬁaggl?%ﬁgpé?g‘gg%%o? ,
a heat exchgegeermined aah@ Far safwhiseh Tiass, khepréseat ahventlon reah rivee appdidatee all
stories or the rooftop_.of the building in the prior art, can be operated
in a state bildirgsifrespeciiyeetihe byilding hewgbtspasenent 1 oor of the buil ding.

Therefore, since ihd £ henluldadiba RRN QRN BHWGE therol A AKLAb!
buiy ding struct l;ﬂ;}%ﬁg%ra]ﬁ%%é‘ {:eﬁéhévg%nancfl the saf e?y 51]‘ the buei | di ng can bg
enHancen. |withindidating,and26r dembjionisg piping undi de the bbilding wan edmaintiiped gha

be mnimzed in the building. Thigfd, accordi to the esent _inventi

since the t9EFHBL VRREEYeR F‘rﬁ???f%ﬁ?% Pr‘aﬁs}n@c?%qstsé’ Bﬁ& eeg?'?qﬁlé‘ gar?d%%o%%l?ﬁg
| oad from tfiginbasemendn fih QRke Off fahe prishete nBudthsiag the NResept fhhtidyistambeso
that heat |oss can be m nimzed and thus heat transfer efficiency can be

maxi mi zed. tectodealiyragplied toranyrhavildings heving apfinfarite kedghtbe obt ai ned. " 25 Fourt h,
since in additio 0 [o]et] rofi J | '
construction expgﬁéo sd?caﬁgorrglé&stga@é p%%sgégﬁé}gi?@@ﬂﬁah Fﬁnﬁ%gﬁ@g’rﬁéﬁﬁ Slrl%loanﬁ ?n
the copventiripeadtos ydcanexhindee and aibod b, evhidr hasrtsieh énstalled, in uslegeedidteistirency

f th fth I
of the s pac{g t}?e rotoft%p 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,
_ 20  danger such as noise, vibration and a fire can be minimized in the building.

,} 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.

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

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



bui | di ng can be enhanced. Fifth, according to the present invention, since
the thernmal equi pnent can be 30 centralized and nmanaged in the basenent
floor of the building, there are advantagqg in that 16 2 7 MAY 20G5MAY 2005
efficient operation and managenent of the air conditioning facilities is
allowed, in that maintenance of the thermal equi pment and system becones
easier, and in that the air conditioning facilities can be operated even
smal | manpower, and thus, managenent expenses can be reduced. 2 7 MAY 2005
17 What i s GiidMBdpbrition and iftlablmSHAGCHR! £ THARHOMRE ThillieOR ANFVE, 98 ILkE
regul ation systen1Por ﬂeatlng and air conditioning units, conprising: 5
one or nor emaiddriance afidhe todninal equipoent and system besoties alabigr, zndein thep dkrliaing

on head pressure;. a_heat source supply system.for supplying.,therno-

to the resp%‘%i‘%"%g?‘?lﬁ s ﬁ%%go‘?ﬂqeﬁﬁxled’é sSnF%I ’?‘W@o%ﬁ’t at1y> %aﬁlgé&%&
areas; one @heiRisRaRBOSddEeRUNMPI Ng systems which are provided between the
heat source '} 10 supply system and the respective heating and cooling

| oads and each of which includes booster punps for transferring the
therno-fluid fromthe heat source supply systemto the respective heating
and cooling | oads and punp control valves for maintaining a predeterm ned
head pressure; and one or nore pressure regul ating systens which are

i nstall ed between output side 15 return lines of the respective heating
and cooling | oads and the heat source supply system and each of which

i ncludes at | east one pressure reduci ng and sustaining device for reducing
the pressure of the thenno-fluid outputted fromeach heating and cooling

| ead and sustaining it at the predeterm ned head pressure, wherein the
head pressure acting in proportion to the heights of stories of a 20
building is distributed in a nulti-stage manner within a head pressure
range for safe use. 2. The systemas clainmed in claim1, wherein each of

t he booster punping systens further includes a pressure relieving and
sust ai ni ng val ve connected to the booster punps



and the punp control valves in parallel the pressure of the therno-fluid so
that only a 25 predeterm ned pressure can be exerted on the boost&?pumﬁszgw
and punp control valves. 3. The systemas @lained in claiml, wherein a

| ower end of each booster punp of each of the booster punping systens is
provided with a check valve for preventing pressure on an upstream side
wWth respect to the booster punp fromacting on the 30 downstream side

t her eof upon stop of the booster punp. 2 7 MAY 2005 18 4. The system as

clainmed in %ﬂﬁtﬁ@éﬁn’(@&é&ei n the pressure reduci ng and sustaining device

i ncl udes a ci ng and sustaining valve, pressure sensor units
provided on inlet and outlet sides of the pressure reducing and sustai ni ng

val ve for sensing,the pressure 5 of the therno-fluid and for allow

control of ﬁrai nt e@léﬂ‘ﬁg’sﬁgeé’rﬁﬂ@t@ﬁf&ﬂ?@%@ Er,essé'ﬁ‘areg“?a?é’fl\??’ &fsmvégr yﬁg}%g ang,
system as chgi-pR#lribhing haitdcdmpis@gei N the pressure reducing and sustai ning
val ve further includesS an additional snall-dianmeter pressure reducing and
sust ai nifg val ve one' orlmofechedtipgeansi eaplingdoadrefon ar¢dsuvaiticadly zumeddeperdingon
clainmed in ﬁl %i m 1 rWherei n a surge tank is installed at the top of a

ci rcul ati on T4 P % ommuni cate therewith, and a pressure relief valve or

safety val ve and aheat Redlse vappls s?:&emnﬁ)ka:hblﬁslirigrth&ﬂﬂyﬂufdg@ tharkspeotive heating
comuni cate therewith, so that the pressure 15 relief valve or safety valve

can pr event ahgaohing kads forthe verticallngensd afgashi n t he piping systemwhile the
an ey . . .
check val ve can %%?m"ﬁée’g@g}érﬁ%%’%lﬁgg Perty %ﬁ@ﬁégﬁgﬁeﬁ%ﬁk&n%?h@t%owce

Wn?rei n a water return eat source y systemturther
i nél ude® ansupphasysicon abdithe fespecysdidating and ebobking hepdaradd reaghilofitihigh iRfudes

ot opof 1 nePBRIFh 2 SRIGHRTRIRR RGHSHES O HC P e REHR G PR S eeLrEe
stop of the " f r
reduci ng ar&‘ésp%élﬁ{r@iﬁéaﬁﬂg ValdvV@o6Rhy 188dARSAT Berpabsutisgvhiake dor &nafggﬁnﬁgshem

as clainmed in claim7, Wherein the expansion tank is an air- or
ni t r ogen- priosdateriminet kdad peessagh#nd 9. The systemas claimed in claim1,

syatem for suppl TG i SRambs SRR 3 fius BhIH AR indfid e Bhuppt BELY
hi gh-rise hetundliings of the respegtivg eating aad @geling Badsimnad thedieat boutre® suppiy 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.



2 7 MAY 2005 19 regulation systemfor heating and air conditioning units,
conmprising: one or nore heating and cooling | oads for areas vertidchIMAY 2005
zoned depending on head pressure accordiRg to the heights of stories of a
bui | di ng; a heat source supply systemfor supplying therno-fluid to the
respective heating 5 and cooling |loads for the vertically zoned areas; one
or nore booster punping systens which are provided 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 controd. val vide dystenmas claamed fgclaim 10 wheede tley presede reduting ek systtiniaad

one or nore. pressure requlating syste which are installed between . yt
olde  r ot ur ALY 3 HESSES FUBFHS a0 U PGSR BERTHG “HB2U o el Rl o
Sour ce SuppPinYet 2§ bRkt sARE of @i/ predsurdiicalicihf ahdl S@aiding vaRe! fo BéhsPIpalS picssure
reduci ng and sustaini ng device for redUC|ng the pressure of the

t henno- f ui ef thethumedling apd ferneltowiagtconto gintsnanee ploagonstnt pressure, and a
sust ai ni ng &}.a% &pg predet ermi ned head pressure, wherein the head pressure
acting in pr5$8r¥|oﬁ to the heights of stories of the building is
distributed and reduced in a nulti-stage manner within a head pressure

range for safe use. 20 11. -The very high-rise huilding as,clained in.claim
10, wher ei n-each 15¢ sysigmpsodaiged wuﬂﬁanhg &%Wéﬁtﬁwfmﬁﬁ ¢ redye systaining

pressure relevinge ‘ﬂ@luﬁé@&%&ﬁiﬁ@n&l%%n‘éﬁ&h&rﬁ&@?ﬁfe@&n& Pedulify SACHE@IMIMLTRSTe

and the punp control valves In parallel I1n order to control the pressure
of-’t he wherfopbypassiog the thérato-Bnidy a predet er mi ned pressure can be exerted on
t he booster punps and the punp control valves. 25 12. The very high-rise
building as clained in claim10, wherein the pressure reducing and

sust ai ni ng glevi cahk BEdaHQS cRilREE S blafn 16 dheiond a 30eke ot B instaled/ad thie top of a
pressure sensor units provided on inlet and outlet sides of the pressure
reduci ng arsirculaomiing tycopamysicatstherewithi angl a presyire saligf valye of gefehhwlyroand 4 d

and for al | QNGO fi8fanh s LiPE Bk BfcotmilcSOMREBMMPIS R U pRIhE
15 relie'f valve or safety valve can prevent abrupt pressure fluctuation within the piping

éystem 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, rélieving 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



20 2 7 MAY 2005 13. The very high-rise building as clainmed in claim 210,
wherein the heat source supply systemis an external district heat2supdy 2005
system for supplying the thernmo-fluid to tjge building. 5 14. A pressure
control nethod of a multi-stage pressure distribution and pressure

regul ation systemfor heating and air conditioning units, conprising: a
first step of supplying therno-fluid froma heat source supply systemto a
plurality of heating and cooling | oads for areas vertically zoned dependi ng
on head 10 H5e55H1 stxm'ftph&.mﬁg%@%'Ceﬂdiﬁhﬁngﬁﬁﬁ§,%ﬁlp9ﬂ‘sﬁfghe thermo-fluid in
a nmulti-stagé manner, by using at |east one bBooster punping system

i ncl udi ng boost eronsurpmosn begimgpansioenaling loads forsareamndracakycongdsieppnding on
returning the thernmo-flui.d outpuit.ed fr.om.the urality of heating and
cooling | oaH%athgestSH@ ar?g‘éﬁd%@rtg%ﬂ?ﬁﬁtﬁﬁs@?ﬁ 8’%&%‘@83# educi ng the pressure
of the 15 ther moyr hdatisurcd shpslySyktehr for 38FpIFRP@EmMETIulBiotheabsgeCit®d hédtig
pressure regul ating systemi nc?('udi ng a pressure reduci ng and sustai ni ng
devi ce foor anbeanling depds forrthe vericallneencdewers; pressure. 2 7 MAY 2005
ABSTRACT The pre I nt | . | L] -

di stribution and o%?&%gbo%%oééé%ﬁﬁé@%? S;yés[ﬁse% ora%ggott@%g %ﬁl‘gée;}uﬂrhg heat source
condi ti oni ngupplypsysgniand She espeabeUiicating ahd aooling bheds ndfeathefselieh imralea

very high-rise building utilizing the sarne, erein head pressure that is
critical inPInstr PH’@‘%E‘EF ransterang e *@ﬁnﬂ‘g—%gfdpﬁhﬂ@ {f}ﬁ el PrCEUPR szyme@hior'?@e
ibﬁ' Lﬂ't ng ncariéﬁ%‘r%tivétlfég{iﬂ%aé}ﬂi CRbIiRE {lodds OBHT BlitnBd coifAIONEIVEY fof MiRtAhREER

e 1s provided a nulti-stage pressure distribution and
préssuri® r egedetimonedhesdgmedsore; bt i ng and air conditioning piping units,
conprising: one or nore heating and cooling |oads 400 f as_10 .
vertical ly zoned UBSbANTE S RdsE pIa stvans Fhicd-sreaniipied biRsrs ouput side
100 for  supfinyiing 6fMBE FBspetiiVethdating Aad cOSRBEL0ANE ali® el Hegt Adttc€ Ogply gysta@ads
400 for the verti cal% zoned areas; one or nore bogster punping scésjtems

&3]

300 which @8 ¢AcBvoldadidheincdudes tatdleasieenie BrosyEe rediwpng angdssus Miget 1og
. ¢ ; | ;
ol udes bdoSRid Bebls PR AAnAAETLAT Supticd 3 ack BERRAARooli fold 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 I1. 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.



15 heat source supply system 100 to the respective heating and cooling

| oads 400 and punp control valves PCV2 for nmaintaining a predetaﬁgyn$ﬂ& :
head pressure; and one or nore pressure rggul ating systens 600 h e 2005
installed between output side return lines of the respective heating and
cooling | oads 410, 420, 430 and the heat source supply system 100 and each
of which includes at |east one pressure reduci ng and sustai ning device PRSD
for 20 reducing the pressure of the thenno-fluid outputted from each

heating and cooling | oad 400 and sustaining it at the predeterm ned head
pressure, wherein the head pressure acting in proportion to the heights of
stories of &3.bui | Bheveery bighimeertiubldingcnsi olaimerhin claimtl§gwhergiibe heglj soHIcs sHPPIFad
pressure ran for safe use, .Ih 0, i syr.e i Ay

air condi tlsy%ﬁqr%gls 6|n p?xgegm%nqlf %‘cg?‘ g%th%l%pgrﬁ?lgﬁ-%? isgéﬁglzlgltg? r%elggﬁﬁ%@gtoaﬁlg
accur at el y paithiag.ably 25 controll ed, and building space can be efficiently
avail able since there is no need for internmediate stories for installing

t her mal %equi pnent therein contrary to the prior art. Further, there are

S0HaNt 2059 A8, ok TR el AR Bt e
reduced. 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.





