2 7 MAY 2005 1 SYSTEM AND METHOD OF PRESSURE DI STRI BUTI ON AND PRESSURE
REGULATI ON FOR HEATI NG AND Al R- CONDI TI ONENG UNI'TS, AND A VERY HI @Hy ﬁggﬁ 5
BUI LDI NG UTI LI ZI NG THE SAME 5 Technical Field The present invention r t%@
to heating and air conditioning piping units equipped for a very high-rise
bui l di ng, and nore particularly to a systemand nethod of a nulti-stage
pressure distribution and pressure regulation for heating and air

condi tioning piping units, to and a very high-rise building utilizing the
sanme, wher ei n RaaF il ANDHVEL DD OFSPRESSURIE DISTRIBEBIION AND PRESSURE
conditioning piping units of the very high-rise building can be stably and
correctly contREGIHdATE&NI@RJﬁEAXW(ﬂAmééRtCQNMIﬁ@%M

oy Staried nign i SR AgAUSEB RPRXRELY AT AN G TE; A%E”” eFL??Eer ,

there are a | arge nunber of nore than 'one hundred-storied very high-rise
bui Il dings of which heights are over 400m t hroughout the world. In such a
hi gh-ri s®e buiIding, wat er pressure within piping units of thermal 20

equi pnent, @&: %fF%k{efrlgerator a boiler and a heat exchanger, is

directly as the building. Generally, in case of an about
twenty-storied bmﬂecpra@noinmm(mremmtheaang alxbait ciditiomug pipihge noithequipped
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25 which height is over 70m since pressure of the

a buil di
he}r no-fd ui ahclxeecrmlsglansqs building ufiizgng nhe wme whe@m@pacbnwsmﬁﬂnwmcwn
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the bui | di niFatis: 384 B¢ iRtk g vilts of ?@%@cﬁ?&g’ H%z%h bkt Bl
of inter ne@r@kﬁ gbﬁxﬂ,lgﬂ (equi pent stori es) for installing the thernal
equi pnent thereln i ncreases in proportion to the building height.

Background Art
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



30 Accordingly, a facilities systemfor use in the very high-rise building
should be 2 7 MAY 2005 2 properly designed in consideration of tl(—z M 005
characteristics of the very high-rise builging, unlike that enpl gd IAX %
general building. In the very high-rise building, it is necessary to

mai ntain a high pressure acting on a water piping units of air conditioning
facilities wwthin an appropriate pressure range dependi ng on the building
height. 5 Since there is a grow ng tendency for buildings to beconme higher,
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pressure control method of the same; and an very high-rise building
utilizing thuldzgse. Disclosure of the Invention 20 It is an object of the

present Invent ol gholb@Pios FRRAL T AR BEPSFUER RAraRaROUY cdedlingaand

air, conditioning prpin at a constant valUe In a head pressure |
coRt r ol1g s yainditioningheater iy aarair abnditonidigt watni piping pystem wfi sushi an veryvkigh-rise
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15  even to an very high-rise building where a high head pressure acts under severe conditions

by improving the 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



exam ning pressure for safe use of equipnent, fluctuation in therno-fluid
flow and pressure, control conditions, punp characteristics, control of

the nunber of equi pnment for 30 energy savijghg, and devices to be apBITé‘&mﬁ @005
pressure control of the system the above 3 2 7 MAY 2005 objects can be

achi eved by applying technol ogy having the follow ng characteristics.
Excessive water pressure and pressure reduction control 1. Problens related
to water pressure within a supply piping portion and the 5 constitution of
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probl enms occUrring in syst very high-rise building
I S excessive pressure. Since head pressure is proportional to height in

the natural world, an,excessive pressure Ioag %cticg)g on the water piping
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equi pnent or emis con _ pressure therein exceeds the
axi mumopr esgigreenfand atliosinbus gddigoparexperises ebiaintenanee theesod firostian pegnontieal

maxi mum pressure be |limted, if.possible. 20 ating a air i.t4 Qni
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hei ght ba hat head pressure can be controlled at _an appropriate .
pressure widikenauxibmytéquipméntnsuch ahaertefigaraipy & bpen @ cHAUAE0RE HUFPe FoRT

puch, Lt ARGt LR B B M o B bt
of the gaunphe RiphRireaiR] thes thdse leadst imaeassithibecostsessur e from acting on  the
dounst ream si de ? a hn}eg%nsresgfzreiais %rg)?gll)(ec\i/gclza\ﬁ%regﬁ(lge%s oir %Ser‘ﬁﬁ}})& 'of %rc%%%%re%u?pﬁéntted
on the p
or system, it is irrational that the equipment or system is constructed such that pressure
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



system can be regul ated at each stage. At this time, it is advantageous

that an appropriate pressure range for water pressure control is t to be
vertically zoned in the range of about 7 o 25kg/cn2 in consideradifofiAYf 2005
economi cal efficiency and stability. 30 2. Problens related to water
pressure within a return piping portion and the 2 7 MAY 2005 4

constitution of a pressure regulating system The water pressure acting on
the supply piping portion can be firmy kept safe by neans of the check

val ve functj -0f. - : installation of check valves on
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devi ce when the G¥GSstFrain dpwavaidcletria BedEHER SHicgREME RAHOPH ead pressure
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wthin the systemto be always™s i'ntained within a range of
dedi gn.10l n thatder pressure confpbl detvidefor reduviag iy wates prefsurt avithire hemiping vesien do,

there is provided . a nmulti-stage, pressure distribution and pressur

regul ati on ZYAP %rprﬁga{q- n%“‘%rﬂf%a"le HORALT P ?%chég%vﬁ%} #lgﬁlﬁat:magﬁe
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head pressure; a heat source supply system for supplyi n%t ermp-fluid 20 to

the respectauitingnedhthegatindedes whan the dernstesany side peasewre hecgmss, Righes thag the

one or nore . i ng e . i de
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heat source supply systemto e_respecti.ve heatin . . . .
pph%/ ord)ér to accompIis the a%gve objects of %e prgsent invention, there is provided

a multi-stage pressure distribution and pressure regulation system for heating and air

conditioning units, comprising: one or more heating and cooling loads for areas vertically
zoned depending on head pressure; a heat source supply system for supplying thermo-fluid

20  to the respective heating and cooling loads for the Verticallsr 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



and cooling | oads and punp control valves for maintaining a predeterm ned
head pressure; 25 and one or nore pressure regul ating systens which are
installed between output side return lines of the respective heatyi hgiRHI(H
cooling |l oads and the heat source supply system and each of which includes
at | east one pressure reducing and sustaining device for reducing the
pressure of the therno-fluid outputted fromeach heating and cooling | oad
and nmintaining it at the predeterm ned head pressure, wherein the head
pressure actj I J hei ghts of stories of a building is
distributedb+ﬁg%éﬁ%ﬁ3¥&%ﬁ§§%£ @ﬁgé@&%@&wﬁ? 21105 wthin a head pressure
range for safe use. Brief Description of the Drawi ngs The above and ot her

obj ects and_f eatures .of e[gresent- invention will become 5 apparent from
the follow m&mﬂw _ _ tef erred enbodi ment given in conjunction
Wi th the acconmpanpidghdieamidsiher bbjc¥Bidnl: feffufes Jf ihe @resens igvdativs villagicameof
heating and air conditioning piping units of an enbodi nent according to

t he pres#nt appaven tfrcom thefotiowing deseription of auprefopied wralfodimentisgizen fpgonjunction
controlling ttﬁ s%cstem of. tge‘@rﬁesent .c%, 10 invention; FIG 3 is a block

- di agr am shoWf gh‘? SPIPRIYPE AEPVENES i WPIBh Wi thin heating and air

condi ti oni ng pi piF1g. Uk bSsyefendakie digesa if Heateh bad pir cbhditiodingspipinglundtk of an

di agram showi ng_thernmo-fluid circulation within heating and air
condi t i oni ngmpedimsat aseprdingio the preseddBYRDUPR ent i on in a case where a

district heat SOHIRe) igﬁ &HQ@J\}?\/&I?X&&%@J SEHPERYBHraGing e} stHRR e PREGS;

and FIG 5 is a schematic Vi show ng the constitution of a pressure
reduci ng anghvertiost ai ni ng devi ce provided for a pressure regulating system

according to the esent _.invention, 20 Best e, for nni ng. Qut .. .
I nvention Her ei né&{}e s ﬁb_f:ﬂcgfcg?gr@ﬁ SDoBg ﬁﬁﬂ?o' Qﬁﬁc%%g%m%%égﬁég %ﬁd il
be expl ai neghddRionfift AibingWnid of BlegiréRALnventide acconpanying draw ngs.
Al t hough the present 1nvention can be enbodied by dividing an entire .
heati ng and 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



cooling load into those for a plurality of zoned areas depending o 2%
pressure according 25 to the heights of stories of a building, a gr f 6?6985
embodi ment of the present invention to be described below wi |l be explai ned
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 dependi ng on the head pressure

according to the heights of stories of the building. 30 The hei ghts of
respective stages of the zone C L. Il y adjusted 2 7 MAY
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and cool i ngfor centrolling aipwenditienivg Waterai r handl ing unit (AHU), a fan coil
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B..fa waiger é&nslby e@thsipés, bepptepipes, RBnless fteal pipesior the ldte. on punp 15 PP | for
circulating and driving thenno-fl uid; pu cantrol. val ve P o
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and sust ai nlhﬁ% % Eﬁ}é afti teaugh the heat source supply system 100
gener o err(%air

consi sts of ft equi pment  such as a refrigerator R a boil eL
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be usedys  PPI for circulating and driving thermo-fluid; a pump control valve PCV1 interlocked with

the first circulation pump PP1; and a pressure relieving and sustaining valve RSV1.
Although the heat source supply system 100 consists of general thermal equipment
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



Referring to FIG 4, in a case where the district heat source supply system
Is used as the heat source supply system 100, the piping systemis
constructed such that a machine roomreceives the thenno-fluid fZBnMM‘Ie?ﬂﬂﬁ
district heat source supply systemand transmt it to the booster punping
system and that the thermfluid returned and collected via the 25 heating
and cooling loads is transmtted back to the district heat supply system
The booster punping system 300 and the pressure regul ating system 600 are
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heating and cooling load 400 are opened and closed, 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



In addition, it is preferred that a check valve (not shown) is further
installed on a 20 |lower end of each booster punp PP2 of the booste? 7 MAY 2005
punpi ng system 300. The check valve constgucted as such prevents pressure
on an upstreamside with respect to the booster punp fromacting on the
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characteri séli CS conditions, stability and the |like within head pressure
for safe us eﬂﬁné’éth stage, and the therno-fluid is pressurized and
supplied by a bogshehrtiousided i)t ﬁfesgireeaﬁ;ﬁcezienseuase@ipe {opsupply piping of he
punps, as described above, .the nechani cal check | ves of the‘é{%{)oster 5
punps are ctisdationosupphit P {ipet thesight ﬁ‘és%% yotisallyo pongd; atges £4fk be
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10 head pr §l§i‘é yss qfathg EpIpg dipe; ﬁ‘gaﬂmﬂﬁsefgﬁﬁjée%fthei W%%QEFE@S&MQ %&IPiﬁ
the press Ursﬁ;ﬁ%@ﬁﬂ%acﬂnﬁfe faeflied SRnOLs 4 Booskir Puftp dan'te RAecddh enpiddnion, tiethead
then, the n er of and installation space for nmachine facilities such as

a boost er pumssursawithia thedupiog systemafiaithe beatinghandneqeding dpad alusach\gopsd greans
pi pi ng system far .t he .heati.n n olJ C, ais
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the pressure ) ) . .
regulating system prevents negative pressure creation due to water falling and controls

reduction of the high head pressure.

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



regul ati ng system prevents negative pressure creation due to wat eg -;wf r}ﬂ
and controls reduction of the high head pressure. The characteri St 02005
t he head pressure control device for redusg ng the head pressure in the
systemto an=appropriate pressure perforns the pressure reduction function,
20 and a backfl ow prevention function that the main valve is caused to be

cl osed when the i upstream side pressure becones | ower than a predeterm ned
pressure as well as when the downstream side pressure becones hi gher than

a predet er mN2dhaHpRSA Y¥hSinldiide pRssutd1Br RARSSHE RO VLB 18 G1o3¥S Wiidh TRO Bkt
performa pressure nmaintainin function that therno-fluid pressure in the

system is csideptesswehecemomnhigher thontherprevdetarméned pessure hs ivellas when fie inlet
range. The pressure requl atin stem for neet e requirenments is
construct edgg%p'fegﬁr%\g’\%&%éovﬁ%etgé%?% prrée(ge&f alrlleﬁig&g?/sgslgleém 600 i ncl udes

pressure reduci ngiadedthe yeéssint Rgulatey sgtem RivhRrudeat s puchsis westivatig wohed) irnad
sust ai ni ng devi ce PRSD reduces,_a high _ pressure of an inlet_ sjde thereof
(upst r edm sPEHYSlage manegy 19cossideration of fieopreppie sppfeok IR aNd SRATREIERATICE A8 m

side), and g H@&%}ﬁ@/ lélggiggtagﬁlgf Sl%g(%%legl%}eegt%&% 4 lr@&u&:}gﬁ, WsBure of thermo-

I rrespective ange 1n"the inlet si ressure or a
flow rate. fliié, thaloceurrence lofsadiativerat be avoiibet Theicdetrlrresgaiokthbdeadpessure

hi gher than the predeterm.ned pressyre webl. as when the inlet side.

bt assur e boBAHRBRIOERERURE SHEERIS et 25FFs i e sateavarcss 10E PoRuer A SR o
regul ating SysheMBEORNEE UCARFaBIS i el dfSstatilityl stdlcbynAmiogickfifieRcy. S
muhti - stage nmanner in consideration of the 8ressure control range_ and

chéractléristics &inge thoheatrsguraecsupplyi systead&VQ the fisst-staggdeooster porPing sjtam so
d h AR h ' '
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can be avo € Co ad pressure " in pressure
regul at i ng flyes tafniikling t® cabdtiiten® mathinkerdam200aynsadlatibe dpacs tietreqfucan he
system This range is desirable in view of stability and econom cal

ef fici encyrdsedi nce the heat source supply system 100, the first-stage

610 may be | not al T o ne "apsRcsstifed BhARSg h ofed SYATb hSHTLE
machi na5r oamstal4d, ini the tadchirtei mons PR to abserke ahd gegulite pressure fluctuation occurring
upon start and stop of the pumps or due to hunting and offset phenomena of the pressure
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



reduced. Since an air- or nitrogen-pressurized di aphragmtype cl osed
expansion tank ET is 15 installed in the machine room 200 to abég and
regul ate pressure fluctuation occurring ypon start and stop of t <005
or due to hunting and offset phenonena of the pressure reducing and
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rate. That is, thhehprgbsups eshuing afd histaihinlgedevidedeorstrectedfas (supk tmantdrsi die)

is reduced to 10 2 7 MAY 200c the |o ressure. of the out] et side thereof,
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Speci fical | referring to Fl >, a first” pressure sensor SS1 and a second
préssur® sensor Thapis, whercthednlet side pressure bervsiesdower, the lowgrpdapresspr is sesgfice
val ve GVl
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15  Then, the pressure reducing and sustaining valve PRSV is closed to prevent backflow.

In constructing the pressure reducing and sustaining device according to the
present invention, it is desirable that the pressure reducing and sustaining valves be
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



by the first pressure sensor SS1, and the pressure reducing and sustaining
valve PRSV is automatically closed through pilot control. Then, the inlet
side pressure is raised until a certain ppessure is reached andZT'MAY 2005
mai ntained. If the outlet side pressure becones higher due to added
pressure or returned pressure, this is sensed by the second pressure sensor
SS2. 15 Then, the pressure reducing and sustaining valve PRSV is closed to
prevent backflow. In constructing the pressure reducing and sustaining

devi ce accotgi.nQidifial Bethe S AL réQHRAHYOMhe dybtelnS afl® Fidcibh Qo talla¥iatcheload by

pressure reducing and sustaining valves 'be arranged to be connected with
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rate are required‘,__| jf_one Viﬂ ve i s selected for a 20 large flowrate, this
val ve shoul d neet CHOPH SO aINGF | arge flow rate while reducing the

pressure to a desTkehupieToHirel Wies RCWE! YPEWBI Furiction/ foatetiniifate eipei rdinga
val ve seat should be opened only in a little amount, and then, imediately
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wel | as excesshye wear sof rating ty hﬁ,%{e engLiatifiatbhi S
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installing pivapPRiesontroldischargk pragsurdi anet er val ve and a smal | -di anmet er

valve, in parallel. An additional valve nmay be separately install.ed as.
spare part to enh¥he®thequump stagsm a stpicouhere %*11}’%1‘?13{05?% clfifitfcé%yﬂ? ﬁ‘éppﬁle%

val ves The RLgSSHersBlilcEYd AYeRPGoBE St valveVidl pRs:, BRMhen RBYZales ¥@ sldwly
mainntain the 30 predetermned inlet side pressure at a constant val ue

i rfespettt i vepenkd.a Thharthe thenmotflrid i ghe piping i¥ cawsed 208 gradually paisehta 2 pucsion
the flow ralt ?ﬁ}%uired by the system and function to alleviate a |oad by
bypassi ng a %8 N8 the pressure so that only constant pressure can be

suppl ied. * Punp WR&i &Gkop/ dbiaSs thasnit ©ohe pampy ahy/ ekciicity , subeidl fromcthieon
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val ves @ e lihisedich dbreeléatiicillyyintesloskipglthepump 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.
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



froma power source to an electronic control valve for pilot, and rMAYI %
val ves are slowy 10 opened. Then, the thenno-fluid in the piping©is 05
caused to be gradually raised to a suction, lift of the punp. Wen a stop
signal is transmitted to the punp, the electricity supplied fromthe power
source to the electronic control valve for pilot is cut off. Then, the

val ves are slowy closed, and thus, the flowrate is gradually reduced.
Thus, when the valves are closed, a 15 |limt switch for electrically
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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



The expansion tank ET is provided for a water return header of t he? helAY 2005
source supply systemto absorb, relieve and regul ate expansi on pressure.

In the present invention, it is preferredsto use an air- or
nitrogen-pressurized closed tank, and auxiliary equi pnent such as an air
conpressor, a relief valve, a supplenentary water |ine and an al arm devi ce
Is 10 provided thereto. Upon operation of the system when the pressure in
the water return header becomes higher than the predeterm ned pressure,
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of the booster
15  the thermo-fluid is distributed at an appropriate pressure by the first-stage booster 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-
) 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



punpi ng system 300 can be driven. The first circulation punp PP12df MA'?EZ
heat source supply system 100 is driven so 5 that the therno-fluid can %
transferred to the booster punping system;300 via the thermal equipnment 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

t hi rd-stage booster punping system 330 are operated so that the

thereto-fluid can be transferred to the respective heating and 10 cooling
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and pressure generated upon stop of the punps are controlled by the
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15 Upon stop of the pump, the pump control valve is slowly closed, and thus, the flow
rate is reduced and the pressure drops. When the pressure in the system continues to drop
and becomes lower than the predetermined pressure of the 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




14 relief valve RV or safety valve of the surge tank ST is operat %d%at t he
t opnost portion of the piping systemfor the respective stages. %he MAY 2008
pressure of the thereto-fluid which has pggsed through the heating and
cooling load 400 is controlled to be reduced via the nulti-stage pressure
regul ating system 600 5 which is installed at areas vertically zoned
according to the heights of stories of the building. Thus, the thernmo-fluid
repeatedly circulates while maintaining the pressure in the nmachi ne room
200 at a co t : he. . : ' ; 3] t @8 esulfistddae
pressure regﬁ a |aﬁl\gadéf;§?ng}-nﬁ%51¥?%@§tﬁ§sﬁﬁhﬁg e@ﬁ?ﬁﬁ%ﬁlgﬁ%@d@erm ne
pressure ranganér?sdé chASKE/ bekl) pedssurbecanebt i @etolled aneh apPropristgsprgssure, the
descri bed a?(gve,i n ionsi deratli)o aof econom cal efficiency and safety. The
operati on pfEYSipsaduRiages ¢ 13184 val ue higher than the head pressure

generated upon sgiap @t dnfige Héﬁiﬂgb‘ﬂldzcédﬁn? kAL PR divident gy thobd Eorthe Sextically
fluctuation due to the hunting and offset phenonena of the pressure

r educi ngp antoredsares dhpendinglondke he@\pressurdgencrnserl agearding tLithe hewgbts ofysieries of
expansi on tank, ET..orovi ded, for th ter _retur . he
punp, the p@‘ﬁpb@lﬂgg’olsov%%etﬁ? shes?ﬁ 0 ﬁgugf:ogteg?&a% ﬁctrjalsl ﬂn?hé&ﬁa Iol§\(/i OJralgtﬁfg %s

reduced andpich@cmhiass uaspd fapsafe \Wen Thes, phegmeseat inventien systiemappliad fuel
to drop and becones |ower than the @éieggeterm' ned pressure of the water
return si debyildiagsrraspestice of the huilding beightshe val ve is automatical ly cl osed

to maintain a hydsgs E%t §.iﬁcehgﬁegs&é ?ﬁégaﬁad FURE el BGioRALY Shd BherRBRLAE eﬂd’winﬁ

closed, alimt swt I's operated to stop the booster punps. 20 Althoug
t hé pr ementwithinelrdatiog andsaib eemlidesng ipipgog winith in dbpbuilding dap dei mginggigedhat a

conditioning piping units of the preferred e di nent . i.p_ whi.ch e.ent|
heat i ng anocongﬁg iV%]Q‘eI oad 15 c?fiev‘?’ﬁé"ay iﬂﬁ?%u{ehgé)aﬁﬁ r&t Bj,at %@%3?5%?1115&1% bE ekt
t hi rd- st ageph@afihdid e8! ik QRké W lafiRd pf@buret fiGctiidn, Gk | preseanddvatieascar bis
is not intended to Iimt the present invention but provided for

i |1 ustr at i viechmivablysppliehtoany tvédirs having envpfinitadecigifder st ood by those
ST 11,60 1 n £ hE ko LB LN LG TR L0 ] SRUPo 00
i nventign. rEffpeiaiona eht édvhangey and h boilers wiidh Ivecheenrihsyalled in inteap@hatd stbries
claims. | ndoli'sélé Lo%lftoé% ltlilecguq{dlitilé 1)1/1 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



30 As described above, according to the present invention, by vertically
zoning 2 7 MAY 2005 15 heating and air conditioning piping units of the
very high-rise building in the multi-staggs manner so that the h&ddMAY 2005
pressure can be controlled at an appropriate pressure, the follow ng
advant ages can be obtained. First, the entire heating and cooling load is
divided into those for the vertically 5 zoned area depending on the head
pressure generated according to the heights of stories of the building, so
that the he@%c%?% HoBoRland HidhaBlRBnCANHRCaif AdiAbhiRg MlililiédisRaliowed, in that
predet er m ned rang or safe usé. Thus, the present Tnvention can be

appl i ed to siainterfance of rilys tharmek peuipingst end tsistelpubdcginey dasiey rangl, inTHwt thes air

since pressure.generated.fromthe action of the thermo-fl uid.flow.n

bt ' hoat PG BREHGPR) B SRTHPS G AL PP RS uihd Hdss idlesilor
mai nt ai ned @fpefses©@h bk adfuck@®l ue even in case of any pressure |oads so that
the system can be stably naintained even in case of |arge pressure
fluctuation, the present invention can be technically applied to any
bui |l di ngs having an infinite height. Second, according to the present

i nvention, heavy thermal equi pnment such as a 15 refrigerator, a heat
exchanger and a boiler, which has been installed in internediate stories

or the rooftop of the building in the prior art, can be operated in a state
where it is installed in the basenent floor of the building. Therefore,
since |oad acting on the building can be reduced, a |ightweight building
stgucture can be achieved and the safety of the building can be enhanced.
I addition, 20 danger such as noise, vibration and a fire can be
mnimzed in the building. Third, according to the present invention, since
the therno-fluid is transferred directly to the heating and cooling | oad
fromthe basenent floor of the building through the piping system so that
heat | oss can be mnimzed and thus heat transfer efficiency can be
maxi m zed. Accordingly, an energy saving effect can be obtai ned. 25 Fourth,
since in addition to economc profit creation due to reduction in
constructi on expenses, |arge space occupied by a thermal equi pnent roomin
t he



conventional system can be avail able for another use, usage efficiency of

t he space of the building can be enhanced. Fifth, according to ttﬁ?pMﬁ#’em%
invention, since the thermal equipnent canwsbe 30 centralized and managed

in the basenment floor of the building, there are advantages in that 16 2 7
MAY 2005 efficient operation and managenent of the air conditioning
facilities is allowed, in that naintenance of the thermal equi pnent and
system becones easier, and in that the air conditioning facilities can be

oper at ed evm@%@ﬂ%m\er, and thus, nanagenent expenses can be
reduced. 2 7 What is clainmed is: 1. A nulti-stage pressure
di stribution and pressure regulation systemfor heating and air

e heating,and cooli f.or

conditioning units, canprising: 5,.one or no | gads

areas vertidal |y AORUt-Sthes SRS GRHKoR Y} resiire reedlaen sy Som BE bediig apd
system for syRBhdtSing REfTRofpHk#let O the respective heating and cooling
| oads for the vertically zoned aréas; one or nore booster punping systens

whi ch ar® provi dedhebet mernheatiag el canding deads) for Greaspysiriicalysraned degending on
respective E%%ti nﬁg r%tld cooling | oads and each of which includes booster
punps for t Pig the thermo-fluid fromthe heat source supply system

to the respecti Vehda6urdg sﬁﬁ}ﬂy%?@tb%ﬂsﬁﬂﬂ?h@ﬂﬂeﬂﬂ@um thelresprbti@s héading
mai ntai ning apredeterm ned head pressure; and one or nore pressure
regul ati ng a8fkeaokne Ipads fordhe vertisally renedissaieen out put side 15 return |ines

of the respect i Ve, heahighaiik:SRahings|ats A dl:dIRl SANEEARSHER Kurce

system and each o east one pressure reducli ng an
sust ai miong wpplyceystemn and deunispertivecheating sind eooling heads laad reach lofiivhicu inplidesd

(rom each negLag, AR iCool pg,Lond A0 Sl LT 0 .LL LG RLeEL ol e
hei ghts of g§Rkties RhtiRg 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.



20 building is distributed in a nmulti-stage manner within a head _pressure
range for safe use. 2. The systemas clained in claiml, wher ei n2eBdMAH 2005
t he booster punping systenms further inclygles a pressure relieving and
sust ai ni ng val ve connected to the booster punps and the punp contr ol
valves in parallel the pressure of the therno-fluid so that only a 25
predeterm ned pressure can be exerted on the booster punps and punp control
valves. 3. The systemas claimed in claim1, wherein a |lower end of each
booster punp of each of the booster punping systens is provided with a
check valve for preventing pressure on an upstreamside wth respect to

t he boost er4punp Themystant anglaomed freclaBd 1d ovhestin dempsissive tredicags mfgﬁmtaémiug

of the booster punp., 2 7 MAY 2005 18.4. The systemas claimed.n claiml,
wher oi n t et Bebes aeteRT Ay SHEng aod ARG Vel Bior e potrae ot EuBtd e
reduci ng anghis sl sliltRflleY 3 R prefs@fcietfcif e BE@ Eustihing valve Vol echshig the presturand
outl et sides of the pressure reducing and sustaining valve for sensing the

pressur & 5 off the whermgefiuid and fprallowing sontp] ofmpigtenentes of a spnsiant pressescandp a

const ant pressgéemvgnd a service valve. 5. The systemas clained in claim
4, wherein Yhe pYessure reduci ng and sustaining valve further includes an
additional snall-dianeter pressure reducing and sustaining valve -' 10 for

bypassi ng the thenno-fluid. 6. The systemas c¢lained in claiml1l, wherei.n a
surge tank ¥-s i ndbgISyEEmaAS ?Iﬁ@ﬁ‘{;’ﬁ‘ iy 4, @?‘F@éﬂgﬁ Pisure &° uﬁnl,goﬁ‘ﬂﬁltﬁﬂs%‘é‘%‘ﬂg
therew th, e\g,m‘fkn y EERSIEEs &Fh cﬁfiof(ﬂ'sﬁﬁll%mﬁé’t%ﬁ{aﬁéss}{ﬁ‘é Y&IRIHE dad s%%ﬁ%ng/aélvs

i syinstall e surge tank to comunicate therewmth, so that the
préssure 15or bypasfing thevtberoro-Saidet y val ve can prevent abrupt pressure
fluctuation within the piping systemwhile the check valve can prevent
backflow. 7. The systemas clained in claim1l, wherein a water return

header of tdie heghe SpyKR Qs chiiRBY Yn SMeh @ Mwhefdih e suiglahnld Bsinatallek pahs kepofl @nk
for absorbing, relieving and regulatin 20 expansi Qon pressu so t hat

pressure floirsulation §ne treeummppigatgsberewithy andempresyuap radiel vakve g %%Wo?m%@’q B
huntihg anduely sate yglgfé.gga; o Ble Ldife RARSSUofurh itk MerBRAnSLS it Md freVithy ©

can be absor o o
15  relief 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



8. The systemas claimed in claim7, wherein the expansion tank is an air-

or 25 nitrogen-pressurized closed tank. 9. The systemas clained i @ TIMAYM2005
1, wherein the heat source supply systemijg an external district heat

supply system for supplying the thenno-fluid to the building. 30 10. An

very high-rise building utilizing a multi-stage pressure distribution and 2

7 MAY 2005 19 regul ation systemfor heating and air conditioning units,
conprising: one or nore heating and cooling | oads for areas vertically

zoned depen%@&ﬁ@ﬂ Sﬂﬁéﬁ%f)ﬁ&%ﬁg%ﬁd a&%e?@meﬂmg%lni@%mﬁmgs of stories of a

bui I di ng; a heat source supply~system for supplying ther mo-fluid to t he
respective heati nme & mot beaingnand cadingfloads for aresst vartitdlly zaneddlepenrdisg oone

or nore booster punpin ste ich are .provided,.between the heat source
suppl y. systg?ﬁ%em S%@“ﬁ%@%&?@%ﬁ%g%ﬁoﬁém ﬁ_ﬁo’}c/%g\“?q*ﬂg’l oads and each of

whi ch includes QbR Qburd @ﬁﬁplz%sﬁefrﬂfb‘ifsﬁﬁ;ﬁlyﬂ@ thb@nd-Aaid®r fhleUeshebfiviThédiiag
heat source supply systemto the respective heating and cooling | oads and

punp corft r ofndegdolig 1gags forthe vertispilyzenedpgeast edet er mi ned head pressure; and

one or nore pressure r i L GR:are. 1L.nskalid t
side return I|i neogJl eg)fr nfcﬁg Ib?éég%g%@@gg gisééf{}?éng%ac% %g‘[oh%ﬁ&%él lﬁg\g%%t %ﬁgg%t%ghﬁgat
sour ce suppsuppbysisesin afddhe aspectivevitacihg iand|coding ddads eadteachef prldels umadudes

reduci ng and sustaining device faor _reducging.the pressure of the
t henno- f | ui bPaster ﬁHWégmf rfadeg ﬂﬁ-’e%ﬂ%@-%ghﬁfrewh? Agal %&aceawapgl%’stem to the

sustai ni ng Jebpetivd rlf‘eaﬁﬁgdﬁ{cﬁrd%ﬂﬁg BEEI RUCHIMDE colthl” $hRed NBr NRARtRRIRESHN ©

actying in proportion to the heights of stories of the building is

di-$t ri bt edpredefenratedkbaidipressurenibnd - st age manner within a head pressure
range for safe use. 20 11. The very.high-rise,buildi.n s, cl.aimed in cl.aim
10, “wher ei n_each OB °F FRPTBEBEPHE BRI LYRY BIEH H P, BrtgeE oyl S8
pressure rekheyiing aNtle Fespeativ Reitinglang osiRAEEHnd the HAL sRBOS bgiplP LRGN
and the punp control valves in parallel in order to _control the pressure

of the therdwg-¢achi of sdiahhinclusies yatlepit const BrosTuRe dednewng gnd ustpipae dexiceeleron

the boost €'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.



punps and the punp control valves. 25 12. The very high-rise building as
claimed in claim 10, wherein the pressure reducing and sustaininqzﬁeﬁi%e :
i ncl udes a pressure reduci ng and sustaini ng val ve, pressure sensor® 'u Als 2005
provided on inlet and outlet sides of the pressure reducing and sustaining
valve for sensing the pressure of the therno-fluid and for allow ng
control of maintenance of a 30 constant pressure, and a service valve. 20
2 7 MAY 2005 13. The very high-rise building as clained in claim 10,
wherein the heat source supply systemis an external district heat supply
system for supplying the thermo-fluid to the building. 5 14. A pressure
control nethdd of The vary highstisedwildingsasnlaimgildn elabutlCowhensin the deat source supply

regul ation system, far heati a i i £1ond i{s, | Shhq:
firet step SRt b Al PR Refl Pl doP St B ERBACHAS e

plurality obuitdiagi ng and cooling |oads for areas vertically zoned dependi ng
on head 10 pressure while distributing the pressure of the therno-fluid in
a nul ti-Bstage manner, by using at |east one booster punping system

i ncl uding bppster ABSheR TRHOAIEO) mUALYER: pRAGE BRETARGISLRP pissure
returning tﬁg thé?ﬁgggﬁﬂid outpu%ted #?oﬁ?tﬁéMgﬁu?aﬁﬁ¥y of heaPing pand
cool i ng | oaxtgulatioh kgstdre dor Ieating endsaip pbnditgising nmikh) icbmprigidgei ng t he pressure

of the 15 thermo-fluid in.the nultj-stage.mnner, by using at.l|least one
pressure regul at ian_brsgfgfipeﬁf isﬂ%ﬂlmfgngle’ém?f &P’@l @ehﬁ%i Sr?b‘mgnﬂlpéjbéfsﬁf%ﬁ?lnﬁ a
devi ce for Suslie} Wi kafin® BdetNiMzNRAINFBH arddk OEGHERly ZontdVichedB2 on head
ABSTRACT he present invention rélates to a nulti-stage pressure

di- Ej ri Dot i amesshte phis distebutinggiie quewshirss 9f thentbeonofluid ithg mwd-gage manner, by |
very hi gn- i B Rt Ol Boohe PR S EERL Litlydiie BaSyet bl S Pl et

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.



critical in heating and air conditioning piping units of an very high-rise
buil ding can be stably and correctly controlled. According to tzf p@ﬁ?egt

i nvention, there is provided a multi-sta pressure distributio gn 005
pressure regul ation systemfor heating and air conditioning piping units,
conprising: one or nore heating and cooling | oads 400 for areas 10
vertically zoned dependi ng on head pressure; a heat source supply system
100 for supplying therno-fluid to the respective heating and cooling | oads
400 for the vertically zoned areas; oQggPhA¥ef€ booster punping systens
300 which are provided between the heat source supply system 100 and the
respective heating and cooling | oads 410, 420, 430 and each of which

i ncl udes booster punps PP2 for. transferri.ng.the thenno-fl.uid fromthe 15
heat source suppl YR&PEEEHAGHUCY r?‘lr"]iéesrtesapg&lﬁl'\?@gﬁé’é‘fsis?ﬁ ‘gﬁtﬁ‘g%%rf RY ArEREs

400 and pun%gu?a@i@hrsgétm%%i’ﬁéatﬁ%dfa%r R pipthBullised 0@%%%ﬂtrbﬁﬂﬁthod

pressure; a one of nore pressure regulating systens 600 which are .
i nstal | exl bef thesameyandr very high-ascubuildinguslizing theesamee vhersin beadimassurgythahis

cooling loads.410, .420, 430 .and t.he .heat .source o] i : ch
of “whi oh | nErAba bee. i gh o lSutE PR IbFS TRty B, SR e 3RS
for 20 redughtlg dnldecdefedfis Yofiralled! hBcéRERMPONS thyi glesent Rivehtish, fthere igqebvided a
heati ng and cooling |oad 400 _and sustaining it at. the predeterm.ned head

pressure, wheltiestage meessargd distriyision cangk PrefguUICH regyiationr By (18T (IFating Kk alrof
stories of k] @l | LStr] N ba g L b ad
o essur e r oyt fhple (B Gt o Br Bt hedthIRATBOREE loait 100 e
ai-¥ comdi tveatically pomddndeponiding ofi hdad prsyurhj ghhedt s®ubaei baiply syatenbd 00 for
accurately and staQly 25 controlled, .and buil di ace can efficiently
avai | abl e sﬁunebf%&eém?-gl%g T crerisia ieahes oo BecppEC Ao forhe iy
thermal equpERRteakNERELNmBRNbEdREF ﬁulshdcsiﬂg sP¥teRE 380 twhicl Urd fevidet Rkwear Ge
|

advantages 1.n that a |ightwei ght bui ng structure and a saving of
const ruct i dreabsgpeessupplnsysteen 200 and g meepbctive hhatingemdreppling headsil Do 440pe

reduced. and each of which includes booster pumps PP2 for transferring the thermo-fluid from the
15  heat source supply system 100 to the respective heating and cooling loads 400 and pump

control valves PCV2 for maintaining a predetermined head pressure; and one or more

pressure regulating systems 600 which are installed between output side return lines of the

respective heating and cooling loads 410, 420, 430 and the heat source supply system 100

and each of which includes-at least one pressure reducing and sustaining device PRSD for

_ 20 reducing the pressure of the thermo-fluid outputted from each heating and cooling load 400
) and sustaining it at the predetermined head pressure, wherein the head pressure acting in
proportion to the heights of stories of a building is distributed in a multi-stage manner

within a head pressure range for safe use. Therefore, high head pressure in heating and air

conditioning piping units of the very high-rise building can be accurately and stably

25  controlled, and building space can be efficiently available since there is no need for

" intermediate stories for installing thermal equipment therein contrary to the prior art.

Further, there are advantages in that a lightweight building structure and a saving of

construction expenses can be achieved and in that energy consumption can be reduced.



