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[DESCRIPTION]

[Title of Invention]

SERVER ROOM MANAGING AIR CONDITIONING SYSTEM
[Technical Field]

[0001]

Embodiments of the present invention relate to a server
room managing air conditioning system.
[Background Axt]

[0002]

. In general, in a server rocm managing air conditioning
control apparatus, there is performed air conditioning by
temperature/humidity adjustment based on conditions where a
mechanism similar to that oriented for a general building is
provided, and airflow on the peripheries of information
instruments is optimized, and so on, whereby achievement of
energy saving enhancement is widely perfcrmed.

[0003]

In recent years, an information amount has been increased
by popularization of the Internet, and the like, whereby data
centers, each of which is provided with such a server room,
have been built more, and enhancement of energy saving
performance of these facilities has been widely regarded as
a subject.

[0004]

In the case where 1loads to be subjected to air
conditioning are information instruments as in such a data
center, there are features different <Irom those in air
conditioning control criented for the general building, such
that most of the loads are sensible heat loads, that setting
temperature/humidity just need to be within fixed ranges, and

that wventilation for preventing an increase c¢f a CO2
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In general, in a server room nmanagi ng air conditioning control apparatus,
there is performed air conditioning by tenperature/hum dity adjustnent
based on conditions where a nechanismsimlar to that oriented for a
general building is provided, and airflow on the peripheries of information
instrunments is optimzed, and so on, whereby achi evenent of energy saving
enhancenent is wdely perforned. [0003] In recent years, an

i nformati on anount has been increased by pqguLarization of the Internet,
and the FPRESNWAREeB) HRAMATCETHSSSS)Y easkeofOnHiTROFsIprovided W tthesuch a
server ropom._have been built nore, and enhancement of energy saving
performance of these facilities has been widely regarded as a subject.
[0004] (oc05j!ln the case where |oads to be subjected to air conditioning
are information instrunents as in such a data center, there are features
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(hot area) therefrom, that returned air from an inside of the
server room is taken in and subjected to temperature control,
and that the air is circulated so as to be supplied again into
such a room inside.

[0006]

With such a configuration, a temperature gradient in an
area of the room inside is reduced, and in addition, variations
of an =air supply temperature are reduced, whereby air
conditioning control with @ high energy-saving effect and good
efficiency can be periormed.

[Citation List]
[Patent Literature]
[0007]

[PTL 1]

Japanese Patent No. 4503083
[Summary of Invention]

[Technical Problem]
[0008]

However, even in the case of performing the air
conditioning while taking in and circulating the returned air
from the server room as mentioned above, outsiae air with high
absolute humidity sometimes enters the room inside from a gap
during an operation of the servers, and vapor is sometimes

generated from expiration of a person since the person



Accordingly, there is a technology for performng air conditioning in such
ta mamner that the data center is conposed to be partitioned into two
spaces, which are an air supply-side space (cold area) to servers and an
ai r discharge-side space (hot area) therefrom that returned air from an
inside of the server roomis taken in and subjected to tenperature control,
and that the air is circulated so as to be supplied again into such a room
i nside. [0006] Wth such a configuration, a tenperature gradient in
an area bfmphearadm $meyeénitshe edaved)s and, ivheaddividopolvae inamiiond wof an
air suppl¥ tenperature are reduced, whereby air_condi.tioning.control with a

hi gh ene gy:sgvfﬁévg?féEthﬁﬁ)dﬁ%&*@???%?%%c§oc5 ®petperforfmed° 'd% ati on

Li st] [Pategptohi tematturels [(QRQ%E]. [ PTL 1] Japanese Patent No. 4503083
[ Summary of Invention] [Technical Probleni

[0009]

The present invention has been made in consideration of
the above-described circumstances. It is an object of the
present invention to provide a server room managing air
conditioning system that controls such a control target inside
of the server rocom to keep appropriate humidity in the event
of executing the air conditioning control by performing the
air control for the returned air in the inside of the server
room and by circulating the air so that the air can be supplied
again into the room inside.

[Solution to Problem]
[0010]

In accordance with embodiments for achieving the
foregoing object, a server room managing air conditioning
system includes: a first coil; a second coil; and an air supply
fan. The first coil adjusts returned air of a server room to

a predetermined temperature value lower than a supplied air
temperature target value and dehumidifies the returned air.
The second coil is installed in a same area as an area of the
first coil, and adjusts the returned azir of the server room
to a predetermined temperature value higher than the supplied
alr temperature zarget value so that the supplied air
temperature target value and a supplied air humidity target

value can be achieved when the returned air is mixed with

- r
- L

9}

adjusted by the first coil. The air supply fan mixes the
returned air adjusted by the first coil and the returned air
adjusted by the second coil with each cther and supplies the

mixed returned air as the supplied air to the server room.



[ 0008] However, even in the case of performing the air conditioning
iwhi |l ¢ taking in and circulating the returned air fromthe server room as
menti oned above, outside air with high absolute hum dity sonetines enters
the roominside froma gap during an operation of the servers, and vapor is
sonetimes generated fromexpiration of a person since the person
tenporarily stays in the roominside, whereby absolute humdity of the
server roomto be subjected to the air conditioning control sonetines
rises. [0BO9EL Descripidopr esemrdvwiverttli on has been made in consideration
of the a28¥¢13escribed circunstances. It is an object of the present
i nventio o provide a server room nmanagi ng air conditioning systemthat

controls such argoniro dravget-ainside.oknbhenses vesinf 0om 4 0i keepr an
appropriate humdity in the event of executing the air conditioning control

by per f ogirngonhe taion iogntsyeit efror adee digtaurtredk ai rrdh ¢meodisede. of t he

server room an _gy ercuIatingﬁthg air so that the air_.can be su p%jed
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room managing air conditioning systemincludes: a first coil; a second

coi | ; andvahneni pcsapplipaf &r. thiee Finsst amdiddiadinists returned air of a

server roon1toFSgpredeternine t enperat ure vayge.lo r . than_a supplied air
t
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is instahhed;hnefeS88%: ANEA @5 AN AL 0 e d 195t &R lacndiad) ust s the
returned air of the server roomto a predeterm ned tenperature val ue higher
t han t hefsuppl ited faur thegpératmea ttsar get val ue so that the supplied air
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and the returned air adjusted by the second coil with each other and
suppl i esathecainged ipetogned aerfasmehle isuppl réd aiircugd atthenseodsr imoom
a conventional air conditioning system.
FIG. 5 is a graph showing a relationship between the
returned air temperature and the supplied air temperature in
a case where the air conditioning is performed in the all
circulation mode in the conventional air conditioning system
and outside air enters the same.
FIG. 6 is a graph showing a relationship between the
returned air temperature and the supplied air temperature in
a case where the air conditioning is performed by humidity
control and temperature control in the air conditioning systems
according to the first to fourth embodiments.
FIG. 7 is an explanatory view showing configurations of
a cooling coil group and outdoor units in the air conditioning
system according to the second embodiment.
FIG. 8 is a block diagram snowing a ccntro: device of
the air conditioning system according to the second embodiment.
FIG. 9 1is a graph when the air conditioning system

according to the second embodiment operates: FIG. 9(a) shows



[Brief Description of Draw ngs] [0011] FIG 1 is an overall view
tshow:ng a configuration of an air conditioning systemaccording to a first
enbodi nment . FIG 2 is an explanatory view show ng configurations
of a cooling coil group and outdoor units in the air conditioning system
according to the first enbodi nent. FIG 3 is an air diagramfor
classifying states of outside air in events of using air conditioning
systens according to first to fourth enbodi nents. FIG 4is a
graph shéwFhgnaeref at isowsHile betiweehspetiienedmail tvevperat ur EC arf(lsluppl i ed
air tenperature in a case where air conditioning is perfornmed i n all
ci rcul at %%ﬁ“r?o ecf]ﬁngec%hv%n‘tf%%g °%i 3 ondit T oni WS sYt e and 1Y FIG 5
is a graphcshewong anr ehatgronshiip: hetween-4:he setmrned; 8 rcteppsrature and
the supplied air tenperature in a case where the air conditioning is
perforned in tHRéGal LOciiecal Aok Adderiem tshewdimw entdoorfdlguaiat icondift i oni ng
system agdhog Si edair_r enters the, sane. ... . FIG 6 is a graph show ng
a rel ati 6nSRI'p™Bat WeERCThR" retTrdred A4 e A (195 Y A SUgH i ai r
tenper at uhe kRiadCag@omeietthe air conditioning is performed by humdity
control and tenperature control in the air conditioning systens according
to the first tblfoudth ienbbdorenhswhen the af GooRdisianiegplsarstasry vi ew

Shont 19 SRICLAUEE L5, 2i7, SEOLLIR COLL ULUD 20K, QU400 IS0 Ehe ai
di agr am shewkAgeac€ontd10bp HeVH CL Ofabsolute humidity value; and FIG.
11(b) shows a change of a supplied air temperature value.

FIG. 12 is a block diagram showing a configuration of
a control device of the air conditioning system according to
the fourth embodiment.

[Description of Embodiments]
[0012]
{FZrst Embodiment}

(Configuration of server room managing air conditioning
system according to first embodiment)

A description is made of a configuration of a server room
managing air conditioning system 1A according to a first
embodiment of the present invention with reference to FIG. 1.
[0613]

The air conditioning system 1A according to <this
embodiment performs air conditioning for a server room 10 of
a data center or the like. An inside of the server room 10
is separated into a cold area 12 as a first space and a hot

area 13 as a second space, and a server rack 11, in which a

)]

plurzlity of servers (not shown) are housed, is installed
between the cold area 12 and the hot area 13.
[0014]

Then, by operations of fans (not shown) in the servers



the air conditioning systemaccording to the second enbodinent. FIG 9 is a
'graph when the air conditioning systemaccording to the second enbodi nent
operates: FIG 9(a) shows a change of a supplied air absolute humdity
value; FIG 9(b) shows a:change of a supplied air tenperature val ue; and
FIG 9(c) shows an OV OFF switching state of humdity control

FIG 10 is a block diagramshowi ng a configuration of a control device of
the air conditioning systemaccording to the third enbodi nent. .

FIG 11 Neugegr aphtWhens¢heeaita@ondist iEGnEhgvaysyeat Becdrali mptd aite third

Cg to BpPReEA! BRop LE gt (BN P Bhangechl 42, SUBPHL &% A adbeo Uit

humdity v e; an OWs a change of -4 supplT1e erature

val ue. into the EkGvekd 68 thebboeke diragnam shovd ag raieenf & gunati-arof a
control device of the air conditioning systemaccording to the fourth
enbodi medP. LRPESEREpRt BNSBPP EhbAdE AERtS]S§00AR$ can be Zlown out, to

the hot area 13, as returned air heated by heat generation of
the servers. Then, in the servers, heat generated ftherein is
cocled by the cold air sucked thereinto, and the servers become
normally operable.
[0015]
The air conditioning system 1A includes: the indoor unit
20; and an outdoor unit group 40.
[0016]

The indoor unit 20 includes: a returned air introduction
rea 20A connected to the hot area 13 of the server room 10;
and a supplied air cooling area 20B connected to the cold area
12 of the server room 10, in which a discharging demper 21 is
installed in the returned air introduction area 20A, & returned
alr introducing damper 22 is installed between the returned
alr introduction area 20A and the supplied air cooling area
208, and in the supplied &ir cooling area 20B, there are
instailed an outside air introducing damper 23, a cooling coil
group 24 as a cold air generation device, a humidifier 25, and
an air supply fan 26.
[0017]

The discharging damper 21 adjusts, by an opening degree
thereof, an amount of returned air that flows from the hot area
13 of the server room 10 into the returned air introduction
area 20A and is discharged to the outside.

[0018]
The returned air introducing damper 22 adjusts, by an

opening degree thereof, a vclume of the returned air introduced



{First Enbodi nent} (Configuration of server room managi ng air
rcondirti oni ng system according to first enbodi nent) A description is
made of a configuration of a server room managi ng air conditioning system
| A according to a first enbodi nent of the present invention with reference
to FIG 1. [0013] The air conditioning system 1A according to this
enbodi nent perforns air conditioning for a server room 10 of a data center
or the like. An inside of the server room 10 is separated into a cold area
12 as a FiIrest t§pacetamded Botr aréa or3Gasi o sesond Bpdce, thenduwprsierater rack
11, in whi.ch a plurality %f&§ervers (not shown) are housed, is installed

bet ween the &6(d arked 12 a# the hot area 13. [0014] Then, by operations of

fans (notipghown) in the servers housed in this server rack 11, as shown by
arrows a, cold air supplied froman indoor unit 20 to the cold area 12 is
sucked into t héhsepwérsdef alhe igeynvadue ek dampandZai pPDowtiss dgenerat ed so
that the aLrisupﬁngg tg the servers can be flown out, 1o .the QPt area 13,
as retur A8F"al'? Hedf el by~ heat’ Jehdrial'Fon' 6 T RBE8&rVet " THe Y19 he

servers, rheat tgeneatatd here nrs £99 etdyaihe-£01 dngi £rsycked.t hereinto,
and the servers beconme normally operable. [0015] The air

condi ti onPRgOdystem | A i ncl udes: the indoor unit 20; and an outdoor unit

group 40. The cooling coill group 24 is composed of a plurality of

cooling coils. According to needs, the cooling coil group 24
cocls the outside air, which is introduced thereinto when the
outside air introducing damper 23 is turned toc an open state,
and the returned air introduced thereinto from the returned
ailr introduction area 20A when the returned air introducing
damper 22 is turned ton an open state, thereby generating the
cold air.

[0021]

According to needs, the humidifier 25 humidifies the
outside air and the returned air, which are introduced
thereinto.

[0022]

The air supply fan 26 flows the cold air, which is
generated by being cooled by the cooling coil group 24 according
to needs and by being humidified by the humidifier 25 according
to needs, as supplied air into the cold arez 12 in the server
room 10.

[0023]

Moreover, iﬁ the returned air introduction area 204, a

returned air thermometer 31, which measures temperature of the

returned air flown thereintc from the hot area 13, is installed.

0.

On the outside of the indoor unit 20, there are installed: an

the
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outside air thermometer 32 that measures temperature o
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[ 0016] The indoor unit 20 includes: a returned air introduction

rar ea: 20A connected to the hot area 13 of the server room 10; and a supplied
air cooling area 20B connected to the cold area 12 of the server room 10,
in which a discharging danper 21 is installed in the returned air

i ntroduction area 20A, a returned air introducing danper 22 is installed
between the returned air introduction area 20A and the supplied air cooling
area 20B, and in the supplied air cooling area 20B, there are installed an
out si de autsiider educi agddanpert23ddeaadoohivagoneitbrgBguphz4 asagueelsd air

generation device, a humdifier 25, d an air supply fan 26. [0Q17
Tt SCPATGRhG Y dabrdtE BE i Bet 67 by S eIy egFee: EHariol T80 amount
of returpediRitnhd hatofilieus sfikorbbhenhok rasesod 3 e tdheser ek anoem:10 into

the returned air introduction area 20A and is discharged to the outside.
[0018] é&rsomphecd etiur hedrapnetatr ddudtatonecaseac20penperhtusappf itég ai r
cooling g&ggl%gg'aggo%?%wn into the coid area 12 of the server room

10; and a supplied air hygrometer 35 that measures humidity

of the supplied air thus flown thereinto.

[0024]

The outside unit group 40 is composed of a plurality of
outside units. The plurality of outside units are
individually connected to the plurality of cooling coils of
the cooling coil group 24, and supply thereto a refrigerant
for use in the event of generating the cold air in the respective
cooling coils.

[0025]

A description is made of detailed configurations of the
cooling coil group 24 and the outside unit 40 with reference
to FIG. 2. 1In this embodiment, the cooling coil group 24 is
composed of four cooling coils 24A to 24D, the outside unit
group 40 is compocsed of four outside units 40A to 40D, and the
cooling coils and the outside units are ccnnected to each other
by ducts in a one-to-one relationship. The cooling coils Z4A
to 24D are installed in the supplied air cooling area 20B. Note
that, suitably, the cooling ccils 24A to 24D are installed so
as not to longitudinally overlap one another in a directioﬁ
of 90 degrees with respect to a flowing direction of the
taken-in returned air; however, an angle of the direction
concerned is not limited to 20 degrees.

[0026]
(Operations of server room managing air conditioning

system according to first embodiment)



The outside air introducing danper 23 adjusts, by an opening degree

it hereof, a volume of the outside air introduced fromthe outside into the
supplied air cooling area 20B. [0020] The cooling coil group 24 is
conposed of a plurality of cooling coils. According to needs, the cooling
coil group 24 cools the outside air, which is introduced thereinto when the
outside air introducing danper 23 is turned to an open state, and the
returned air introduced thereinto fromthe returned air introduction area
20A when the rBexntned dgscyntt ooduci ngadenpdér c2riesibusned thon sarwopen
state, thereb enerating the cold ajr. 0021% N Accor di ng to needs,
t he huni a”PPFIe}/“a%@gﬁﬁﬁi di'fh e%ori%etjo?ﬁjs%e %P FeEnd?t RESPECHPHed %ir 1 Swni ch
are intreduced thereinto. [0022] The air supply fan 26 flows the
cold air, which is generated by being cooled by the cooling coil group 24
accordi ng0bé7needs and by being hum dified by the humdifier 25 according
to needs, as Sﬁggll d air into the cold area 12 in the server room 10.

[0023] e6VEr PUTR e FetIRMecPai # L E MY r 686EENEN taFe & FOR 2

returned;aisk stheympel gL 31.,uhi £h-geasures, tenperatune of; the Jatyrned air
flown thereinto fromthe hot area 13, is installed. On the outside of the

i ndoor udhit i20fhtisepabademiengt dls| eghe rart egut silde sai rthtateroimnetcard 320 1t hat
nmeasur es teggﬁtature of the., outside air; and an oputsjde air hygroneter 33

that nmeadGPBSIRER 8T CySBPPLRAEIHESTdE G + R ABBINST T bant ofC tHE &9 Sipply fan

26 in the suppldedsabkeG00by NGrAr €8, 208, f hepe arg st allgd:s 4 ssuppl i ed
air thernoneter 34 that neasures tenperature of the supplied air fl'own into

t he col dpaedatt2mohethesatveronponidd; (And s® suppl | ede afenhygmnoneter 35
that nea%%&%%rgugggiégkéﬁytgﬁéfgﬁgjEg?daggrtﬂyﬁjﬂlgqutggégiggélblow

out the cold air to the hot area.

[0028]

Between these, the conditions for the air supply in (1)
are determined in response to a request from the installed
servers. In this embodiment, conditions, where temperature
ranges from 18 to 27°C, absolute humidity ranges from 0.0056
to 0.0107 kg/kg, and relative humidity is 60% or less, are set
in conformity with regulations of ASHRAE (American Society of
Heating, Refrigerating and Air-Conditioning Engineers) or with
regulations similar thereto.

[0029]

In the case where a supplied air temperature target range
and a supplied air humidity target range are set as described
above, a state ocf the outside air at present is determined
depending on to which region on an air diagram divided as shown
in FIG. 3 the outside air concerned applies. The air diagram
refers to adiagramthat makes it possible to understand thereon
a state of humidified air based on the temperature, the
absolute/relative humidity, enthalpy, and the like.

[0030]



[ 0024] The outside unit group 40 is conposed of a plurality of

rout stkde units. The plurality of outside units are individually connected to
the plurality of cooling coils of the cooling coil group 24, and supply
thereto a refrigerant for use in the event of generating the cold air in
the respective cooling coils. [0025] A description is nmade of
detailed configurations of the cooling coil group 24 and the outside unit
40 with reference to FIG 2. In this enbodinent, the cooling coil group 24
is conposed oflfddre edsldmpgodiiod PDIA. 1D 248 atheloat sivdetumietl agriogp 40 is
conposed of . four outside units 40A to 40D, and the cooling.coils and the
out si de }&%Iflf%lé?/eogoﬁ‘ﬁ &t eF 10T gcc“ﬁ1 ot 1t by° ducteSi hSaonedFs- dme ©

rel ati onshgpondhe €00V ngreehl sc@48ska 24D vRr @ iirngtakleed aingydhe sSyRrpl i ed
air cooling area 20B. Note that, suitably, the cooling coils 24A to 24D are
i nst al | edhgenase ot trdashgint udiinakl yndveatap londanetbee-meng idinesct i on of
90 degrees h.respect to a flow.,ng direction of,tbgﬁtaken-in_returned

i
air: howBVBY 1 8H AAGI &SEPSHE 'dic ectitn comeet n2ddi s"Rof UPPHEEd 34 90

degrees. hiR026ty target NeXye, aall@Sek it I @fpd s MBde ofsiqRerald aks.of the
server room managing air conditioning system!|A according to this

enbodi mehtnif 002¥fe of entifpkpy Heopig pocsed bhg appraspréiat et teosliitig nt he
servers installeg ig t he.server rac ai,r %onditiqning system 1A in
320p t)

hi o enbbdl HEAT F3-bpiPatety (2 -85 PHAPIERS BFd BTPoreLsr Sa aT
suppl i edr-frgan Lhe itml@ogufgmite@%itlo Hibei geryeeargam 1ahqgucked byjkhe fans
in the servers can satisfy predetermned conditions; and (2) so that the
fans in eheogdémgrts canisudefynsdckheliesvehdaai enithatlby cpberadéaiand bl ow
out the %gigeau{o§§é§g¥%u98£ga&%ﬁ'tLg02§gove—mentioned supplied air
temperature target range and suppliedair humidity target range
is 50 kJ/kg(DA), and that such an enthalpy lower limit value
corresponding theretoc is 35 kJ/kg(DA).
[0031]
— Reglon I (Fist air state range):
The region I is the supplied air temperature target range,
and the supplilied air absolute humidity range taken as the target,
and a range similar to the supplied air relative humidity range,
that is, a range that satisfies the following Expression (1)
on the air diagram.
[0032]
[Math. 1]
(temperature: 18°C or more to 27°C or less)
N (absolute humidity: 0.0056 kg/kg(DA) or more to 0.0107
kg/kg(DA) or less)
N (relative humidity: 60% or less) Expression (1)
— Region II (Second air state range):
The region II is a range less than a lower limit value
of the suppiiedair absolute humidity range taken as the target,

and a range less than the enthalpy lower limit value in the

10



Bet ween these, the conditions for the air supply in (1) are determned in
trespense to a request fromthe installed servers. In this enbodi nent,
conditions, where tenperature ranges from 18 to 27C, absolute humdity
ranges from 0.0056 to 0.0107 kg/kg, and relative humdity is 60% or |ess,
are set in conformty with regul ations of ASHRAE (Anerican Soci ety of
Heating, Refrigerating and Air-Conditioning Engineers) or with regul ations
simlar thereto. [0029] In the case where a supplied air tenperature
target raAgecapdkarsupphicetaaprthumiditys & gendeanget ayat seiies tdescri bed
above, a.state.of the outside air at present %&ﬁ det erm ned depending on to
whi ch regiron on an arr di a’“grarﬁ di vilded as shown S E1G 3 the outside air
concernedoapphies. The air diagramrefers to a diagramthat nmakes it

possi ble to understand thereon a state of hum dified air based on the
tenperature, th¥aabsoklte/relative hunmidity, enthal py, and the like. [0030]

In the air diagramof FIG 3, .a state of .air w.¢ | ati v mdity of 100%
(saturated sta?%?s ?uF&E‘*i“%ﬁdﬁ%'d (?Sisntt()‘afleg?i'(?r?ge{q(tgo}k@ F%Qﬁch repr esent
five air statenrangesatqwRe showsbelow 1based i val wes iydixeatred yby the
above-nentioned supplied air tenperature target range and the supplied air
humi dity targebExpafngéloandZon an upper limit value and lower limt val ue of
ent hal py correspgnding to_a iLr state within a range that applies to the
supplied air te 895?& égga?agﬁr%ﬁéé &hd Ené Iied air .humidity target
range. In thisreabedjimntiTils bsH8fd pednt Rathsuahbpan cant halpyupper |imt
val ue corresponding to the above-nentioned supplied air tenperature target
range andusiigptivedalen dwirmlt thapnamigetandangeanges50ekyd/Kepr DA)e Loared t hat

such an ent hal lower Limt value corresponding thereto is 35 kJ/kg (DA)
0031, - RBBF o 1T sl FUgh ot 65 ipey T e Atk drgngict afefl 3 e

suppl i edtakpeteppeEghil et bas gaho F@&Ndean Kk W SMpRIr d @l Iy absolite _
hum dity range taken as the target, and a range simlar to the supplied air
rel ati veshppildietlyaiangelathde heniditsngekehats sEte Sfamsett heHadl liew ng

EXpress’S”ré%%e?ﬂu%P%a E%fqz%g£€g1fgf¥§%4ng Expression (3) on the air
diagram.

[0034]

[Math. 3]

(absolute humidity: 0.0056 kg/kg(DA) or more to 0.0107
kg/kg (DA) or less)

N { (temperature: less than 18°C) U (relative humidity:
60% or more) Expression (3)

— Region IV (Fourth air state range):

The region IV is a range within an enthalpy range
corresponding to the ranges of the supplied air temperature
and the supplied air humidity, which are taken as the targets,
and a range less than the lower limit value of the supplied
alr absolute humidity range taken as the target or exceeding
the upper limit value of the supplied air temperature range
taken as the target, that is, a range that satisfies the
following Expression (4) on the air diagram.

[0035]
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[ Math. 1] (tenperature: 18C or nore to 27C or | ess) fl (absolute
thum dity: 0.0056 kg/ kg (DA) or nore to 0.0107 kg/ kg (DA) or less) (1
(relative humdity: 60%or |ess) Expression (1) - Region Il (Second air
state range) : The region Il is a range less than a lower [imt

val ue of the supplied air absolute humdity range taken as the target, and
a range less than the enthalpy lower Iimt value in the range taken as the
target, that is, a range that satisfies the foll ow ng Expression (2) on the
air diagram [0038h.[#ath. 2] (absolute hum dity: |ess than 0.0056

kgl kg(DA)) (relative enthalpy: 35 kJ/kg(DA) or more tc 50 kJ/kg (DA)
or less)

N {(absolute humidity: less than 0.0056 kg/kg(DA)) U
(temperature: exceeding 27°C) Expression (4)

— Region V (Fifth air state range):

The region V is a range other than the above-described
regions I to IV.

[0036]

When it is determined that the state of the outside air
at present applies to any of these regions I to IV, air
conditioning control contents can be set as follows for each
of the regions. The setting contents are decided cn the
assumption that subjects of the air conditioning controel are
sensible heat loads by heat generated from the servers in the
server room 10, and latent heat loads by expiration of persons,
and the like are not generated, and that a returned air humidity
vale is the same as a supplied air humidity measurement value
measured by the supplied air hygrometer 35.

[0037]

—Air conditicning control contents in case where cutside
alr state applies to region 1:

When the state of the outside air at present is within
the region I, the state concerned applies to the
above-mentioned supplied air temperature target range and
supplied air humidity target range, and it is possible to
directly use the outside air as the supplied air. Therefore,
the discharging damper 21 is fully opened, the returned air
introducing damper 22 1is <closed, and the outside air
introducing damper 23 is fully opened, whereby thne control

contents are decided so that an outside air introducticn ratio

12



n(relative enthal py:less than 35 kJ/ kg(DA)) Expression (2) - Region I
i(Third air state range): The region Il is a range within the
supplied air absolute hum dity taken as The target, and a range Less than
the lower Iimt value of the supplied air tenperature range taken as the
target or equal to or nore than the upper limt value of the supplied air
relative humdity taken as the target, that is, a range that satisfies the
foll owi ng Expression (3) on the air diagram [0034] [Math. 3]

(absol ut eahubedil0g%.0.100580kgrkgéDArhos mame,t b uBIOLFE kg kKg(EaA)meaort | ess)

n ( (tenperature: lLess.than_18C) U (relative humdity: 60% or |
m)re)Engé’ss: Gnl By }%Rgﬁi 2;? PO §8%lltlﬁlgai“rre§ttérteéltr aﬁrl”&e)mmd 21T Fhe regi on

IV is a rangecwtRign an 1enthalpy %Q%erﬁpir;?épp&ﬁhé‘@. to the ranges of the
supplied air tenperature and the supplied air humdity, which are taken as

the targéts§38and a range less than the lower Iimt value of the supplied
air absol ute hum di t%?)ran e taken as the target or exceedi ng the upper

linit value of tHeE SUPPFredRalf IVHpe? afGre SPafge” CAENWAST B I8 4 Yet , t hat
is, a rapge ggggesggipslfiie%s ttoheiefgqlolnov_\,jln_g Expression (4) on the air diagram

When the state of the outside air at present is within
the region II, the control contents are decided so that
temperature of the outside air can be raised by mixing the
returned air with the outside air and that the outside air can
be humidified thereby. Specifically, the control contents are
decided so that the opening degrees of the discharging damper
21, the returned air introducing damper 22 and the outside air
introducing damper 23 can be adjusted between 0 and 100% in
response tc the outside air introduction ratio, and that a
necessary amount of humidification can be performed by the
humidifier 25.

[0039]

At this time, a target value o o0of the outside air
introduction ratio is adjusted by an outside air temperature
measurement value and a returned air temperature measurement
value so that air after such mixing can reach a supplied air
temperature target value preset within the supplied air
temperature target range and the supplied air humidity target
range.

[0040]

When an outside air abscolute humidity measurement value
Xo, a returned zir absolute humidity measurement value Xr and
the outside air introduction ratio target value o are used,
then an absolute humidity vaiue X of the air in which the outside

alr introduction ratio is acdjusted and the outside air and the

13



[ 0035] [WMath. 4] (relative enthal py: 35 kJ/kg(DA) or nore to 50

1kJ/ kg(DA) or |ess) n ((absolute humdity: less than 0.0056 kg/ kg(DA))
(tenperature: exceeding 27C)Expression (4) - Region V (Fifth air state
range): The region Vis a range other than the above-described
regions I to IV. [0036] When it is determned that the state of the

outside air at present applies to any of these regions | to IV, air
conditioning control contents can be set as follows for each of the
regi ons. r¥RErseft Ry ebAtEHERD dr et e HedP Ot s &8siiptish alrate sivbj ect s

of the air conditigning.control: _gr sih] e heat | oads by heat generated
fron1ther§%F95?g”|§ f e”%eF&grng&éyiﬁﬁ égﬁf%%ézﬁﬁ Zat 1 oads by

expirati ppoof jpersons, and the |ike are not generated, and that a returned
air humdity vale is the sane as a supplied air humdity neasurenment val ue
measured by the&Mauppl Péd air hygroneter 35. [0037]

X = Xoxo+Xrx (l-o) Expression (5)

Therefore, in order to turn the mixed air into the
supplied air in the target temperature/humidity state,
humidification by an amount of Xs0-X as a difference thereof
from a supplied air absolute humidity target value Xs0 1is
necessary. When a supplied air flow rate Fs 1is used, a
necessary amount of the humidification for increasing a
humidity value as this difference is representedas Fsx (Xs0-X),
and control contents of a valve (not shown) for controlling
a quantity of water of the humidifier are decided so that this
necessary amoun:t of humidification can be supplied. At this
time, the cocling treatment for the mixed air by the cooling
coil group 24 is not performed.

[0042]

Note that, though the necessary amount of humidification
in the event of performing the humidification after the mixing
of the outside air and the returned air is decided as described
above, 1t is aiso possible to make it unnecessary to perform
the humidification after the mixing concerned in such a manner
tnat the returned air is humicdified in advance so as to achieve
the absclute humidity target value of {Xr+(X-Xs0/(l-a).
[004£3]

In this case, the outside air introduction ratio target
value o 1s representzed by the fcllowing Expression (6) where
the outside air temperature measurement value is To, the
returned air temperature value after the humidification is Tr2,

and the supplied air temperature target value is TsO.

14



-Air conditioning control contents in case where outside air state applies
ito region I: When the state of the outside air at present is within
the region |, the state concerned applies to the above-nenti oned supplied
air tenperature target range and supplied air humdity target range, and it
is possible to directly use the outside air as the supplied air. Therefore,
the di scharging danper 21 is fully opened, the returned air introducing
danper 22 is closed, and the outside air introducing danper 23 is fully
opened, WheréBy the control contents are decided so that an outside air

i ntroduction rﬂtio can be 100% Moreover, at this tinme, humdifying
treatnent by t d2hlni 8 fier 25 and cooling treatnent for mxed air by the

cooling coil ggoup 24,argonot rReLirenmado (s0038]  gypressAidn c@ydi tioning
control contents in case where outside air state applies to region |1
When the state—d@fint hendutspdéngicordtir ot esenenits i tdaise vhereegitonidd , t he

control contents are decided so that tenperature of the outside air can be
rai sed b§lhi XitAG St REPHEES 1éd &9 M thi t'he outside air and that the outside

air can be humdifi edotDeLeby,r Specidical by, o 1he coptdal, cont ents, af e
deci ded so that the opening degrees of the discharging danper 21, the

ret ur nedtaer regttrodUEL ngt danpert 221 arcint diet sut s¢ dee @i ded ngo dduct nghedanper
23 can be adjusted betmegn 0 and 100% in response to the outside air

i nt r oductFBHEFAUGE Sﬁqt_ﬁaPu§Sﬁ€€e§§éf?aénﬁﬁhﬁaéﬁﬁﬁﬂﬁ%ﬁq%%%ﬁWQNp%%n be
perfor mage@ﬁr‘h@% QEE“»@H*IH ecrnezéutgqgéglair_. Speﬂfﬁ@é?&l% NBhe %OtIPCrrgﬁ_t val ue

a of the outside air introduction ratio is adjusted by an outside air
t enper at sretreasurenentiecatied amd aheet urhedoaenihgnpratagre oeasurenent
val ue so thakﬁair after such m xing can reach a supplied air tenperature

t ar get vgﬁﬁg rését] QFPHFH 4 he R pAtdd & 2ténpet AP dret PargtPf Argde and
the suppbihgd @l hwd idyaiarget 6a0g8ngl WhHer 23 can be adjusted

between 0 and 100% in response to the outside air intrcduction
ratio.
[0045]

In this case, the outside air introduction ratio target
value o is represented by the following Expression (7) where
the outside air temperature measurement value is To, the
returned air temperature measurement value is Tr,'and the
supplied air temperature target value is TsO.

[0046]

[Math. 7]

o = (Tr-Ts0)/(Tr-To)xi100(%) Expression (7)

At this time, the humidifying treatment by the humidifier
25 ana the cooling treatment for the mixed air by the cooling
coil group 24 are not performed.

[0047]

—Air conditioning control contents in case where outside
alr state applies to region IV:

When the state oZ the outside air at present is within

the region IV, the control contents are decided so as to perform



When an outside air absolute hum dity nmeasurenment value Xo, a returned air
tabsoktute hum dity neasurenent value Xr and the outside air introduction
ratio target value a are used, then an absolute hum dity value X of the air
in which the outside air introduction ratio is adjusted and the outside air
and the returned air are mxed with each other as described above is
represented as in the follow ng Expression (5). [0041] [Math. 5] X =
Xoxcx+Xrx (1-a) Expression (5) Therefore, in order to turn the

m xed ai Fhentemike fs@gpliced 01 ket Aeteafged itenpéparitehidivdi thhest at e,
hum di fication an anmpunt of Xs0-X as a difference thereof from.a
suppliedggfflﬁﬁ épgtéyIﬁ%$%i?9't%Tgé#ﬂVéﬁu%pX%%dlsLﬁ%%e%% F§?e9héﬁjé

suppl i ediaikolluewniat @alipeirs pgsedisa AEELSSAr V2D WHe Of o ddhe dlwimidif i cati on
for increasing a humdity value as this difference is represented as Fsx
(Xs0- X) inanedecangoldasestrernS of Bulhy ver¢net, shbampolort heomtardiddlng a
quantity 8ft%@L%ha8I L@gdg%qgmggjg+ re echged.goithatdtbjs necessary
amount of PRGN arf cafiton S68n° e "Slppl Fed " At Aird 17 meS Tt hel Ldd1A g

treat mentahorpd hesdd xed aipoby tded ceoldngreei | nQé@b‘BaZ? | Smd@tt peyd or med.

[ 0042] .. Note that, though the necessary anount of hum dification in
t he evenfuBftdpéRFeEnirRg Cee Dpumedifarenad dy dfiierhumied it k¢ hg2df t he out si de
air and %p%4% turned air is decided as described above, it is also possible
to make i't "unnecessary to performthe humdification after the m xing

concerned in sughcaigapaek,t Ratert hend edut Hege akt ri spRUMuEiES ineghiidn 3dvance
so as to achigve the absol ute hunidit% target value of {Xpt_(X-XSOL (1-a)
[ 0043] measurement value is Xo, and the supplied air humidity target
value is Xs0, then the necessary amount of humidificaticn is
XsC-Xo. At this time, the outside air temperature drops from
To to T following the humidification. In the case where the
supplied air temperature target value TsO is lower than T, the
control is performed so that the cooling treatment can be
pericrmed by the cooling coil group 24 so that the outside air
can reach the supplied air temperature target value.
[0049]
—Air conditioning control contents in case where outside
alr state applies to region V:
When the state of the outside air at present is within
the region V, the control contents are decided so as to cool
the returned air. Specifically, the discharging damper 21 is
clcsed, the returned air introducing damper 22 is fully opened,
and the outside air introducing damper 23 is closed, whereby

the control contents are decided so that the outside air

o\©

introduction ratio can be set at 0%, and that
cooling/dehumidification treatment can be performed by the
cooling coil group 24. At this time, the humidification
treatment by the humidifier 25 is not performed.

[0050]
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In this case, the outside air introduction ratio target value a. is
irepresented by the foll owm ng Expression (6) where the outside air

t enperature neasurenent value is To, the returned air tenperature val ue
after the humdification is Tr2, and the supplied air tenperature target
value is TsO. [0044] [Math. 6] a = (Tr2-Ts0)/(Tr2-To)x100(% Expressi on (6)
-Air conditioning control contents in case where outside air state applies
toregion Il1: When the state of the outside air at present is
within the regiWoean|the ehe contibiovdntenpstard decitded sserehatett ke

t enperat ure of toge out si de_ ai %ﬂgan be raised by m sEi n? the returned air
with t he"5UFSPHE%aT POV SpectFi LAY, OF ned' Tomt rOF CORt Rt s APETAdEEHWED so
that thereperinRg Jeglees @fqtbesdbschargidigdamein?liahberreturned air
i ntroduci ng danmper 22 and the outside air introducing danper 23 can be

adj ust edrbétneen (2and IT00%Jdut imespoaseeto 2he aout stde adutside oduct i on
ratio. [00451) s In this.case, the out side air Lgt,_r oadgct ij,on atio

target value 8 PeprBEERt 83 by ¢ HEF Ot Y vy Exprds Sil6n PR AidsE t he

out si de abrad@WPRr abyl enfeaSUr R Y2l ugd $hEOnuhber It YerRed (iilons
tenperature nmeasurenent value i's Tr, and the supplied air tenperature

target vafuen¢saifsGudmoad]an 26, the air supply is controlled at the
supplied air temperature value and the supplied air humidity
value within the target ranges, and appropriate air
conditioning is performed.
[0051]

Among such types of the air conditioning control as
mentioned above, in the event where the state of the outside
alr at present is determined to be within the range of the region
V, and the outside air is not introduced but the supplied air
is generated entirely by the returned air, whereby the air
conditioning for the server room 10 is performed, (hereinafter,
referred to as an “all circulation mode”), the returned air
(RA) in the hot area 13 of the server room 10 is introduced
into the returned air introduction area 20A, and is taken into
the supplied air cooling area 20B in such a manner that the
returned air introducing damper 22 is turned to the open state.
Then, the returned air is cooled by the cooling coil group 24
and is humidified by the humidifier 25 according to needs, and
is supplied as the suppiied air (SA) by the cooling fan 26 to
the cold area 12 of the server room 10.

[0052]

At this time, in the server room 10, the latent heat locads
are not generated though the sensible heat loads are generated.
Accordingly, as shown in FIG. 4, the returned air (RA) from

the server room 10 and the supplied air (SA) tc the server room



[Math. 7] a = (Tr-Ts0)/(Tr-To)x100(% Expression (7) At this tine,
ithe humdifying treatnment by the humdifier 25 and the cooling treatnent
for the mxed air by the cooling coil group 24 are not perforned. [0047]

- Air conditioning control contents in case where outside air state applies
to region IV: When the state of the outside air at present is within
the region IV, the control contents are decided so as to perform the

hum di fication for the outside air. Specifically, the dischargi ng danper 21
i s fullylépened;h¢ mmetiur nedodiuitei numodutiynga taaperd 22 i drosed,omand t he
outside air_ introducing danper 23 is fully opened, whereby the control
content s°&F8 & 8|e§eé°r's'“g' that- CHE "GUtEiYe’ Hit i ntroduction rati o can be set

at 100% [gpdsthat the necessary ampbunt of humidification can be perforned

by the hum di 1Ji er 25. [0048] In this case, when the outside air

absol ute hum dHbyepeasuremeniuaial udd sbXo, vardnthédsuppbf echaisedwam dity

target value is >%O, then the ,nec.essar% amount of humdification is XsO- Xo.
2fhe ft

At this tPRE, BUE 5T deP et Tt U it 'e Ur oPL ¥FIMSTE Y0 F F G116 ng t he

hum di figgthgncd e LRSH ML d e S4Pphledogi i henperalyre target val ue
TsO is lower 'than T, the control is perfornmed so that the cooling treatnent

can be penfodned bytele coohi ngecoiilt sgdeup 124 1506 rokiatc itnle deutesirde 3ai r can
reach the supplied ail,tenperatyre target value . 13, and the like,
and that a person temporarily stays in the room inside to
thereby generate vapor from expiration thereof.
[0054]

In this case, as shown in FIG. 5, returned air (RA’) with
humidity higher than in the supplied air (SA) supplied to the
server room 10 is acquired in the indoor unit 20, and supplied
air (SA’) generated by this returned air also becomes air with
high humidity under the all circulation mode.

[0055]

In order to prevent the humidity of the returned air from
the server room 10 and the humidity of the supplied air to the
server 10 fromgradually rising and going out of the appropriate
suppliied air humidity target range by the fact that such a state
is repeated, an amount of rise of the absolute humidity value
in the server room 10, which may rise by the entrance of the
outside air with high humidity from the gaps and the like, such
temporal entrance of an administrator into the room, and the
like, is estimated in advance. Then, in response to this, the
cooling coils Z4A to 24D of the cooling coil group 24 installed
in the supplied air cocling area 20B are set separately for
those to be operated for adjusting the humidity and for those
to be operated for adjusting the temperature.

[0C56]
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[ 0049] -Air conditioning control contents in case where outside air
'state applies to region V: When the state of the outside air at
present is within the region V, the control contents are decided so as to
cool the returned air. Specifically, the discharging danmper 21 is closed,
the returned air introducing danper 22 is fully opened, and the outside air
i ntroduci ng danper 23 is closed, whereby the control contents are deci ded
so that the outside air introduction ratio can be set at 0% and that

cool i ng/ dehuni dinf Fbasi embodéaenent 1eapidecpel oy neet bygtdhieo cbblshmyrtoi |
group 24. At hi§ t%ne, the.hunidLﬁicg%ign t r eat nent Q% the humdifier 25
i's not pé&Pforeds [ B6O50F°C 1Y COnhen  theSaf T  condit i ohi Wy cort rol tont ent s
are set @%r@%nEbQ@e@oﬁbQM$usEb§§_ based, i besend he Gotddlsdppipard or med
for the opening degrees of the dischargi ng danper 21, the returned air

i ntroducikng da&fper 22 whdch heheutrsitderraid dint r OdAICI ngidanpére 23 igdtke

contr ol gnnu ts of the humdifier 25 ?nd,thg ¢ool i.ng coi |l gr.oup Zﬂi and the
number of*UFe¥diti oS of SEHERERr aduppl§° T AnPS60%t HE KRGt Supply™ &1e

control | edcat-rlhe suppligd-shnicteaperatay e nal ue gnd-thecguppbied @i r
hum dity value within the target ranges, and appropriate air conditioning

i s perfotpegpera@05E] that is Agerg such ttyypesueh ltiksl a&iir comdicdadninm
control as nentionid abgge, in the event t2$ state of the tside air
at prese frﬁ§tdeY@ Hfne 2o 5E wPORMR thR range of tH rEFIREY, gﬁﬁ t he
out si de gk il MRt didy odeeedohuticbhessupplbed @bg1 i Ss generatied enid rely by
the returned air, whereby the air conditioning for the server Toom10 is

perf or nedf thepeirpafirer andedeeved for azeanotrmlhg ci ¥rculatdioni gmoded )to t he

returned._air ( in the hot area_ 13 of the server room 10 Ls introduced
into thelngﬁfﬁé%eaFFWHﬂﬁ%kﬁﬁﬁibﬁ arsa S6R11a4d ?%lfa%gﬁ'i%?%mtﬁﬂ“§upplied

ai r cool ipgRrea BB Ji $Ch 2 yrne: ithatrd-he detined @idr dNfFoduci ng
danper 22 is turned to the open state. Then, the returned air is cool ed by
t he cool ithg coidplgroupi24 @id)i.s hum dified by the humidifier 25 according
t o needs, 3n§ is supplied as the supplied air (SA) by the cooling fan 26 to
the col d '8P8d 112 of the server room 10. [ 0052] At this time, in the

server room 10y.tRevkat ent, heat eads A N0l GrREMAt ed Hhugh dihg gensi bl e
heat | oads are generated. Accordingly,” as shown in FIG 4, the returned air
(RA) fronrvctiie 8dBvepr 26é6bDnadd said schesstippbpedadkraf SXcomd tdwel serficer room

adjusting the temperature, and prepare supplied air (SAZ) in

which the returned air (RA’) taken in from the returned air

introduction area 20A is cooled down to temperature higher than

the supplied air temperature target value (SA) as shown in FIG.

6. The temperature of this supplied air (SA2) has a value

decided so that the supplied air temperature target value and

the supplied air humidity tZarget value can be achieved at the

time of mixing the air prepared by the cooling coil 24A and

the air prepared by the cooling coils 24B to 24D with each other.

The outdoor units 40B to 40D supply the refrigerant of the

temperature and the amount for performing the air conditioning

to lower the temperature in the cooling coils 24B to 24D from

the temperature cof the returned air {(RA’) to the temperature

of the supplied zir (SA2). The humidity adiustment is not

performed in these cooling coils 24B to 24D.
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10 are the sane in absolute humdity value and different from each ot her
tonly:in tenperature val ue. [0053] However, in actual, the absolute
hum dity of the server roomas the air conditioning control subject
sonetinmes rises owing to such unexpected events that outside air with high
hum dity enters fromthe outside air introduci ng danper 23, gaps of the
cold area 12 and the hot area 13, and the like, and that a person
tenporarily stays in the roominside to thereby generate vapor from
expirati @quotkér eof . [ 0054] In this case, as shown in FIG 5,
returned air (RA'% Wth humdity higher than in the supplied air (SA)
suppl i ed to thBOE rv%?ero%%?i@l¥¥ RYUFFEETh tHE | idbor “FRRE G Uihd
suppl i ed jal:r, SESAL- ed by this lLhed; ait.albso-heca aidpy W th

hi gh hunﬁngﬁeﬁéderggﬂgﬁg%lq@?}bdﬁﬁf?gﬁgﬁ%§é91f5%%5ké—‘B%&'%E?%—dﬁaér to
prevent tthewhom dinky ref utrive dr etiur hed taier docdmridhe sary er4x aam24Dd &l t he
hum dity of the supplied air to the server 10 fromgradually rising and
goi ng oufeSEIERE ARVt at’ee sGPBPi-é8%aid hud tF39Y t afgeBtrENgY By he fact
t hat suc ~stat.e i t ed, 4 f.rl f : I idity
Vol e n T RE Satver T oo a0k Sh iy LPSE By ihe ot ance ok T outsi de
air w t hihighe rumpdiites Bieancobeigapssand OBheahd kene supbltienpoat al (SNt rance
of an adm nistrator into the room and the like, is estimated in advance.
Then, i nYréSpdiR 8 UPE RIS F HERRSTIa it TORFE24¥R 1162 248 bR thPRIGAT ng coi |

7o 2igh 2t ket i auRalien 8 Loponlig e 208.me gk separ el
oper at edtbothadiwsdti agekhé 2t efpehat seeverfO@oGn 10 by the air supply

fan 26.
[0059

In accordance with this embodiment described above, in
the event where the air conditioning control for the server
room is performed in the all circulation mode, in the case where
the amount of rise of the absclute humidity in the server room
owing to the unexpected events can be estimated in advance,
the cooling coil for the humidity control and the cooling coils
for the temperature control, in which the number and the control
amounts are decided in response to such estimation, are
installed in the supplied air cooling area as the same space,
whereby the supplied air with the target temperature value and
the target humidity value can be supplied to the server room.
[0060]
{Second Embodiment}

(Configuration of server room managing air conditioning
system according to second embodiment)

A description is made cf a configuration of a server room
managing air conditioning system 1B according tc a second
embodiment of the present invention with reference to FIG. 7.

[0061]
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In this enbodinment, in the cooling coil group 24 shown in FIG 2, the
icooltng coil 24A is set so as to operate as a first coil for adjusting the
hum dity, and prepares supplied air (SAl) in which the returned air (RA)
with the raised humdity, the returned air (RA") being taken in fromthe
returned air introduction area 20A, is cooled down to tenperature that is

| ower than the supplied air tenperature target value (SA) as shown in FIG
6 and enables the hum dification. The outdoor unit 40A supplies a
refrigerant of Thenperat wrenddnd anmount sfiyertquer f18r mhngoadingondd t itdniang t o

| ower the tenperature in the cpoling %oil 24A fromthe tenperature of the

r ot urnedSBPPOLRACT (55 He §CRpOTat APE LOR Eh SSpgid el &F r SLSALE, 4:0057]

Mor eover 1B 1 tRenGaQl & PG &RI1In BEOMPS 24y INERE G0Qld 0,681 hen24B 10,24D are
set so as to operate as second coils for adjusting the tenperature, and
prepare soppl aetomirol SAYi¢a B cls thewietad aedsapbwn( RA JIGaken darmd from
the returned air introduction area 20A i.s cool ed down to .tenperature higher
t han theagﬁﬁﬁailé?éiié(i'ratd&F&ér%aﬁcﬁPESFéﬂﬁétl%%éj?‘@ﬁeSaélaé’ﬁ&ﬁnd?ﬁ TS 6. The
t enper at @(,8-0f JLhi s ssuppli-ed; air (SA2) has a val ue decided so that the
supplied air tenperature target value and the supplied air humdity target
val ue camObé2achi eved at the tine of mxing the air prepared by the cooling
coil 24A and the a,;lr 1Qre}par ed bé/ tc%e cooling coils 245 to 24D with each
other. The outddofRaHi't $"40E° t & 40D SUPPl Y- The§EfGS gttt oG @

tenper at ype-and1bhg.ameunh b ohaPerhos phpgqkhenat rs ¢ondi tdgning 4 q. 4 ,ower the
tenperature in the cooling coils 24B to ZHD fromthe tenpérature of the

ret urnedhami diRA' ) neathectemper abliue of atheisiuppbned wiirt (SA2Y; The

hum dity adjustnent is not performed in these cooling coi|s 24B to 24D.

[ 0058] detLIRiREr AFhER At i §hed] GETTEM ananehet tUMpRTBE LPR Wl Tust ment
for the tgken-in returned air are performed for the flow of the returned
air by the cooling coils 24A to 24D as descri bed above, the supplied air

al ready adjpeasSted by the respective cooling coils 24A to 24D is naturally

m xed together_in the supplied air cooling area 20B, and the supplied air
(SA) with the gﬁﬁqu?%%s gfdtveanlﬁ?r P PEMArGE SYAFGe Santl t e S HIHESS ai r
hum di ty;habgeh Y @hUgni $n QR N&dmiand hirs Shighy %FEBEI &6 4 theycoldd; area 12
of the server room 10 by the air supply fan 26. [0059 I'n accordance
wi t h t hi sienbodidenty dessurtdechabmiele ifort Hetevenhiwhgewketherabr not

condi tioning control for the server roomis perforned in the all,

ci rcul at F8nSFBART S| e HE RS XuT8rd TiNe (ARBURKEBPLEr sERBIURIRT dBidbitut e

hum dity.in,. erMer, S aamaw Ho, t; ecpe e n ti mated
in advangg?v%ﬁgl?og?é‘lqﬁg 8%?] O%Eosgglt%% hﬂ?ﬂm%{i’??[?éoﬁf rg%iwa%gs/tkﬁg g%gla??lg coils
for the tepperatmie gedtrobf ihewhhehdithe namberofnchd heeciont rol aamunts
are decided in response to such estimation, are installed in the supplied
ai r cool PRg2are¥ycas ~thRe tsZhESSPRLE, Ve fe by s CduppIate & 5P M t Hiche

he server Eaom 000 T cecand Enpoarent i o Y ShUB SR SR o
server reorkadragiangowttr ldonditd bue pg Systhemiadasr dhngetod seeaadion
enbodineg%z
[0064]
The supplied air humidity measurement value acquisition
unit 502 acguires the supplied air humidity measurement value
measured by the supplied air hygrometer 35.
[0065] |
The determination unit 503 determines whether or not the
supplied air humidity measurement value acquired by the

supplied air humidity measurement value acguisition unit 502



A description is made of a configuration of a server room nmanagi ng air
tconditioning system 1B according to a second enbodi nent of the present
invention with reference to FIG 7. [0061] The air conditioning
system 1B according to this enbodi nent has a simlar configuration to that
of the air conditioning system!| A according to the first enbodi ment exceor
that a control device 50B is provided as shown in FIG 7, and accordingly,
a detailed description of devices having the sane functions is omtted.
[0062] 1is witAsnshowmga beEltGedd) thieuppertr dindeviicee508ldncd Ldessnd

threshol d _value information storage unjt 501; a supplied air humdity
measur enehf VA a hﬂ?EiF$6ﬁ53ﬁﬁ% 502 Usr dBPEFR it oRtohPE 503 53fhd a

control $i,gRah N ARSTIESIQN e ROF-s{ 8083 unit sofhe threshold val ue
information storage unit 501 stores information on an upper limt threshold

val ue of [Ohé63upplied air hum dity neasurenent val ue for determ ning
whet her or not _to execute the hunidit%?control (for exanple, the upper

limit thresholanv%mﬁé:i%f'%ﬂiﬁﬂ dte AunF BF EPL B9 010 7 Ky/deg e a5 it Wpper
limt valyeofsdde fuym diLy suapgeef 4:he ﬁl%gi&)ﬂtill)m@_ﬂgu@%m%nltowgﬁd m t

threshol d val ue therefor (for exanple, the lower'limt threshold value is
"absol ut exharddi tye 0pPEF6 lkgliikg'thas sddlgiveraluan tthaalatofol heidnad dity
range of the region I .,%0964L_ The supplied air humdity measurenent
val ue acHtPEFIFGR10f t1502° At qui T e 2uppl PEaT&r r PRt t " reaSiur ement
val ue nmeagured by, 4 hensupplkedaiin hygrongters 35 50968l signal for

starting an operation to the outdoor unit 40A corresponding
thereto, and allows the outdoor unit 40A concerned to execute
the humidity control. Moreover, in the case where the supplied
alr humidity measurement value thus acquired falls down below
the preset lower limit threshold wvalue, the control signal
transmission unit 504 turns, to an OFF state, the cooling coil
24A set ast he first coil, transmits a control signal for
stopping the operation to the outdoor unit 40A corresponding
thereto, and allows the ocutdoor unit 40A concerned to stop the
humidity control.

[0067]

(Operations of server room managing air conditioning
system according fto second embodiment)

Next, a description is made of operations of the server
room managing air conditioning system 1B according to this
embodiment.

[0068]

When the air conditidning system 1B operates in this
embodiment, the supplied ailr humidity measurement value
measured by the supplied air nygrometer 35 is acguired in the
supplied air humidity measurement value acquisition unit 502

cf the contrecl device 50B.



The determ nation unit 503 determ nes whether or not the supplied air

thum dity measurenent val ue acquired by the supplied air humdity

measur enent val ue acquisition unit 502 is within a range between the upper
limt threshold value and the lower Ilimt threshold value, which are stored
in the threshold value information storage unit 501. [0066] In the
case where it is determned in the determnation unit 503 that the supplied
air humdity nmeasurenent val ue exceeds the upper Iimt threshold value, the
control g$0@gr&1 transm ssion unit 504 turns, to an ON state, the cooling
coil 24A set as the first coil, transmts a control signal for starting an

operation to tHNe*but 48oF EnFE EERIEGFESpORdiITNG Sherldt 3,5 &fd SRS t he
out door Ri QA conger t cut et hey hyakdity ral .. Mreover, in
t he case mhgpé*tﬁe gﬁ;ﬁ?ﬁiiéﬁég Dn$d?f€ ﬁggghfgkeﬁ%%gaﬁ%?ﬁ%mgﬁg%%%ired
fall s domngbelrew tiwe phesetupoeed| izt thmeshald wehserembet contlnad si gnal

transm ssion unit 504 turns, to an OFF state, the cooling coil 24A set ast
he first2E8RFSEraRsM s 28 2chhtlon s Ghalranee RebpprRdhBPBBE &M dn to t he
out door upi. A4C i t0 I t [ | 1. 40A
concerneg f%5§?68-?%£§§8%?grg% %gﬁ%?éﬁ?“ﬁggg@%*9%§‘£le?%pgggffggégﬁﬁ
server reonrrENnagi hgeathreendiltl orilng SyStoemaadeor ditydge seciond01 .

enbodi nment) Next, a description. s made of operations of the server
room nmanag§i Ag &5 dorfth t Fo%i A§TeyBLemtiBracddr ditRy) €@dSEhrECERDEd et .

[ 0068] akfC iHi:ani ng ,s enm. r ' IS
enbodineﬁ??efﬁghggpg ?gdkgirgﬁggﬁ&%?yg%éaéﬁbégg# vagﬁigéﬁiiﬂhtigﬁ%f
suppl i edtaie diygriomst excdbdisst lae quipeedl imi t hé rewpplliceda pie drestditad
measur enent val ue acqui sition unit 502 of the control device 503.

+

in the threshold value information storage unit, it is decided

t he

that the cooling coil 24A be turned to the ON state, and in
the case where it is determined that the supplied air humidity
measurement value thus acgquired falls down below the lower
limit threshold value thus stored, it is decided that the
cooling coil 24A be turned to the OFF state.

[0070C]

When it is decided in the determination unit 503 that
the cooling ccil 24A be turned tc the ON state, the control
signal for starting the operation of the outdoor unit 40A
corresponding to the cooling coil 24A is transmitted from the
control signal transmission unit 504 to the outdoor unit 402,
and when it is decided in the determination unit 503 that the
cooling coil 24A be turned to the OFF state, the control signal
for stopping the operation of the outdoor unit 40A is
transmitted from the control signal transmission unit 504 to
the outdoor unit 40A.

[0071]

FIG. 9 shows & relationship among: (a) a change of the

supplied air absolute humidity value; (b) a change of the

supplied air temperature value; and {c) an ON/OFF switching
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[ 0069] Next, in the determnation unit 503, it is determ ned whet her
‘or npt the supplied air humdity neasurenent val ue acquired by the supplied
air humdity measurenment value acquisition unit 502 is within the range

bet ween the upper Iimt threshold value and the lower limt threshold

val ue, which are stored in the threshold value information storage unit
501. As a result of the determnation, in the case where it is determ ned
that the supplied air hum dity nmeasurenent val ue thus acquired exceeds the
upper |iatatemfeshelhdinviagl ey prastotediiian the eiweshodr ofal ue ourfderomat i on

storage unit,, if is decided that the cogling.coil 24A b urned to the ON
state, aHH"rnél(b%e*%a%oen%% B sy‘dseqrejrqt?ﬁ%gaoo‘f‘ﬁa‘t FHE Owﬁ)ptlﬁnéjd z}l%s

hum di tycgeasHgensnt vyahue bhyscaeyl remhdallicfdown bel ow the |ower limt
t hreshol d valué thus stored, it is decided that the cooling coil 24A be

turned t60thel OFF state. [0070] When it is decided in the

determ nation unit 503 that the cooling coil 24A be turned to the ON state,
the control si%ﬁaﬁh(ﬂﬂ lé}%trlﬁ'ng'tﬁérﬁber%ﬁcbﬁgo? H%?ﬁjt@@&ﬁ%&tﬁo&bA

correspopdhad ¢ @ 4 Pemeool i NG-GPih 24 AnkSnt £ ansBhtLed: § ram they centinol
signal transm ssion unit 504 to the outdoor unit 40A, and when it is

deci ded Whenheheletwrmd had i o Unini b0y tvats utmnavolvialg e gida 24 Iidet ur ned
to the OFF state, .the contral  sigpal f st ing the operation of the
out door HRPE 4 Ah’ilé ?E_rnd‘r%qrﬁcﬁt%dvgf%% t ﬁgecﬁ%{)ﬂ%&ﬁﬁ gthéWB%r%%sﬁffsgih&n_ uni t
504 to theroutdeRsn ubiits 40MnihAGE L ppropriakkGadysbewsanrehatipnashi p
anong: (a) a change of the supplied air absolute %um dity value; (b) a
change olirhe Wupmpliel aiarl weeapdrataiewsa demiandh{eyhahd ONIORR $wiet chi ng

state of _the humdity controql, when the ogperation of the outdoor unit 40A
i s contrBITed  h¥ fRTTTbed aBovBS Hd Sé@/%?Fa(S‘Fj the I Pe &g 54A are

thereby goptisgbhgtit kOR72] stopped by the control of the control device
50. At this time, with regard to the air conditioning control
for the returned air acquired from the server room 10, only
the temperature control is executed by the cooling coils 2438
to 24D as the second coils based on the supplied air temperature
measurement value acquired from the supplied air thermometer
34, and supplied air at temperature (Tsal) within the target
temperature range (for example, “temperature: 18°C or more to
27°C or less” as the temperature range of the region I) is
generated.
[0073]

Next, when the supplied air humidity measurement value
rises and reaches the upper limit threshold value owing to the
entrance of the outside air from the gap, and the like during
the air conditioning contrel (at the time tl), then it is
decided by the control device 50 that the humidity control be
shifted to the ON state, and the control signal for operating
the outdoor unit 40A is transmitted thereto. Then, the outdoor
unit 40A 1is operated by this control signal, and the supply

of the refrigerant of predetermined temperature and amount to

24



As shown in FIG 9, first, during a period (period fromtinme tOto time ti)
if romrwhen the neasurenent is started until when the supplied air humdity
measur enent val ue reaches the upper limt threshold val ue, the absolute
hum dity of the server room 10 is within the appropriate range between the
upper limt threshold value and the lower Iimt threshold value, the

hum dity control is in the OFF state, and the operation of the outdoor unit
40A is stopped by the control of the control device 50. At this tinme, with
regard t ohtheoailingordiitli @dirng scontaraled.or the returned air acquired from
the server room 10, only the tenperature control is executed by the cooling
coils 24@0984243 as the second coils based on the supplied air tenperature
measur ement Va}x'f'é‘eéchérk‘?@mi%?ﬁ%t?&éi’ﬁ?' edspi £ 2 hersmnet en 34,5 and
supplied air at tenperature (Tsal) wthin the target tenperature range (for
exanpl e, duteénperapereodl§Cear capifecto tARE arl ltess'in@s tiPhe urenpenatarr e range
of the region |)_is generated. [0073] Next, when the supplied air
hum di t y theaSwrehedt af feiddds BRESHEERRES VR UGpPRRCIE I D% ol d

val ue owing;to. tra f L [ (A -he ” i ke
during t ggéfr égggﬁp%gnpﬁgugén%EEIQ gﬁdgﬁga€f§érgﬁghg fﬁgﬁjf?ﬂﬁgilecided
by the certrokedevieae 50 thatintiherhuaiydictoy thentcrcle bie ssivifdest itro ttHee ON
state, and the control signal for operating the outdoor unit 40A.is

transmi t tedSthereP 8 MFhREN, T RRC RPN T ‘2BALPs? YPeed @By S cont r ol
si gnal , d.t pL.Y, ;of e.rekni a f gagg i Jure and
anount t%Q tﬁggcgg iﬁélcér%hfﬁi P? g%%r?%&& [0 4f£§5 aquAéﬁgB%%%%

hum di t yteoptrekure sfishtied tbathehdNghal eod durd ngrepgrerdiwd: (qaardead from
time ti to_time t2) until when the supplied air hum dity nmeasurenent val ue
reaches VRA&UPGWRT PFi R eP At @dfiof e vadiei NS Rethuriftl By dcomt F eluprd 1ed

conti nuo y e an i L. | e.case i bed .i.n the
First enbot ront . ERG ot d56r “ah TS 4D To! 40D 5r 6 Gont 61T ot By the
control dempeeabQrsotthgtisupphé ethraive atrcbawed tenmpes aiaskiddsalil)s t han
the supplied air tenperature target value can be prepared in the cooling
coil 24AZ%Bn8°t R4L-supplied air at higher tenperature (Tsa2) than the
supplied %bﬁ genperature target value can be prepared in the cooling coils
24B to 24D. F 075] The hum dity control is started as descri bed
above, wherebyThbehsupplited @bt foim dit ¢ taEasyr esentieyaktipest aidassrd,0 dr op.
Mor eover, since the supplied air prepared in the cooling coil 24A is of the
| ow t enpEPSEEPE tTRaFUPRL 1% alenperatidite’ BEaFHESBEPHI Yo ai $tathplied to

t he serv 00 i thin t t t. 1 r I e Ih ffected
by this ?38%rig%9%?§§% ’fﬂéﬂf%gﬁ?é%%gfg%ﬁfgg%§%%%$$¥E%ﬁ?&?Q%ﬁ%ﬁkggﬁfng coi
24A that cpenf orpsitherhuhkediby cenpeeohktuseconesameanwiinlee tenpe reaaldang coil s
24B to 24D which performthe tenperature control are three, and the

t enper at @fet{Fsa}Pbi 1eAea sTUppLrRal of rt @ UPP? | T TF tHROTS SIBATS MIGHIT0 is

repr esemiiﬁg ‘payrég"t? t]ce%ple(}\git%QeE%Q&gé%iyogeg'.g);'aéPeoc,Yt(SJd by this supplied
air of the low temperature. Specifically, the cooling coil
24A that performs the humidity control is one, meanwhile, the
cooling coills 24B to 24D which perform the temperature control
are tnree, and the temperature (Tsa) of the supplied zir
supplied tc the server room 10 is represented by the following
Expression (8).

[0076]

Tsa = 0.25xTsal’+0.75xTsa?’ (8)

Next, when the supplied air humidity measuremeni value



[ Math. 8] Tsa = 0.25xTsal' +0. 75xTsa2(8) Next, when the supplied air

thum dity neasurenent value reaches the lower |imt threshold value (tine
t2) because the hum dity co=ol is executed continuously, it is decided by
the control device 50 that the hum dity control be shifted to the OFF
state, and the control signal for stopping the operation of the outdoor
unit 40A is transmtted thereto. Then, the operation of the outdoor unit
40A i s stopped. [0077] Thereafter, when the supplied air humdity
nmeasur enerbcoralsueheeaches tivel upperedhiaiid visinesholdeval uebagan se (thare t 3)
owi ng to the entrance of the outside air, and the like, then it is decided

by the cOHITG “deVi®Ce 50 tHaf*tré Mty TS ol be shi f4%d 4% tthe o

state, andesiphbanitaept oMo i eRedt @dmikQ@{Blontrol bbNsREEOLLaNCE With
t hi s enbodi nent descri bed above, based on the supplied air tenperature

measur ement VEF se aard supphieedoat ro humothiatly £ oeasupenent tvalape oft tdre ser ver
roomas the air conditioning control subjec¢t, cooling volunes for the

ret ur ned®&i F5y T GFspsett ve L oofi hgaderts tare W<t sd Rat thife
suppl i ed aih-shemperat e and dhe supp! i posh ai L {Fggﬁgéy can remain within

the target ranges. Therefore, variations of a humdity anount in the server
room whil€R7i’ i ncreased nore than expected, can also be coned with, and

the supplied air with the target tenperature value and the target humdity

val ue can be sUpSFFE4TES -t HBSEetvers okt wf ttht hifgherddot dregey T ToU79]
(Thi rd EghodeMeabines the wdddnflgnathon b SeOXE,r 00 ARMAGLOE ) I

condi tioning system according to second enbodi nent)
owing to the entrance of the outside air, and the like, then
it is decided by the control device 50 that the humidity control
be shifted to the ON state, and similar treatment is repeated.
[0078]

In accordance with this embodiment described above,
based on the supplied air temperature measurement value and
supplied air humidity measurement value of the server room as
the air conditioning control subject, cooling volumes for the
returned air by the respective cooling coils are decided so
that the supplied air temperature and the supplied air humidity
can remain within the target ranges. Therefore, variations
of a humidity amount in the server room, which is increased
more than expected, can also be coped with, and the supplied
alr with the target temperature value and the target humidity
value can be supplied to the server room with higher accuracy.
[0079]

{Third Embodiment}

(Configuration of server room managing air concitioning
system according to second embodiment)

A server room managing air conditioning system 1C
according to a third emboaiment of the present invention has

a similar configuration tc that of the air conditioning system
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A server room managi ng air conditioning system 10 according to a third
renbodi ment of the present invention has a simlar configuration to that of
the air conditioning system |A according to the first enbodi nent except
that a control device 500 is provided as showmn in FIG 7, and accordingly,
a detailed description of devices having the sane functions is omtted.

[ 0080] The control device 500 perforns PID control for the cooling
coil group 24. As shown in FIG 10, the control device 500 includes: a

hum di t yleonicrolrdiall ecstoreagel wmi tembd imesuppkedtaichahum didyrol
measurenment val ue acquisition unit 302; a difference cal culatjon unit 506;
a cool i n§eVérGmelacqdi BFrfiVoASGnrt 50?¥ aiRumiléi-t y - PRD GRCOC IMsitY /508; a
temperat yr €9t eal (LahLe,5406a06e uakl 309%.3. SUPRLed gl Aemmaratare
nmeasur enent val ue aCQUISIPIOH uni t "a difference cal culation unit 511;
a cool i ngsvohdmeeacqui sition unit 512; and a tenperature PID control unit
513. [00815 The hum dity control table storage unit 505 prestores a
hunidity[Q fCPol table i ndi cating the cooling volunes for the returned air

in the COP'i”grﬁ8i£%n§9%1t@%JEHQdé§¥ GantLe sfQﬁnﬁaggngiéieESQngﬁﬁt“ee”
the supplied air humdity target value and the supplied air humdity
nmeasur enenblvabueci] @G&RJp 24. As shwrsuppii@d 1ai,r thaneh t yo heasurcement

val ue acguisLtion unit 502 acquires the supplied air humdity nmeasurenent

val ue mea8fr édCByERe SuppIiet tai retnfgfohet @bl 855tposge) unit” 5055 a

suppliied air humidity measurement value acquisition unit 502;
adifferencecalculationunit 506; a cooling volume acquisition
unit 507; a humidity PID control unit 508; a temperature control
table storage unit 509; a supplied air temperature measurement
value acquisition unit 510; a difference calculation unit 511;
a cooling volume acquisition unit 512; and a temperature PID
control unit 513.

(0081}

The humidity control table storage unit 505 prestores
a humidity control table indicating the cocling volumes for
the returned air in the cooling coils for the humidity control
for each difference between the supplied air humidity target
value and the supplied air humidity measurement value.
[0082]

The supplied air humidity measurement value acquisition
unit 502 acquires the supplied air humidity measurement value
measured by the supplied air hygrometer 35.

(00831

The difference calculation wunit 506 calculates the
difference between the preset supplied air humidity target
value and the supplied air humicity measuremrent value acguired
by the supplied air humidity measuremen:t value acguisition unit

502.



The difference calculation unit 506 cal cul ates the difference between the
‘preset supplied air humdity target value and the supplied air humdity
measur enent val ue acquired by the supplied air hum dity measurenent val ue
acquisition unit 502. [0084] The cooling volume acquisition unit
507 acquires the cooling volume for the returned air for humdity control,
whi ch corresponds to the difference calculated by the difference

cal culation unit 506, based on the humidity control table prestored in the
hum dity [06A#rol table storage unit 505. [0085] The hum dity PID

control unit 508 decides the tenperature and amount of the refrigerant
necessary for the RARidMEy VEIAToI2 IEE T 'orPR hetboP P Ag2¢aiaie Sf 61 he

returned g ; nWhi S, s e cLbe i did ¥ condyr gliandg ¢l Scfr?tgyéﬁi ed, Py he
507 rols t

cool ing volune~acqui sition unit , and t'hereby con e operation of
t he out doorrenpbndBAto AORG|differenddect enpeaatdr eycaoher oli fifahlearcst or age
unit 509 prestores a tenperature control table indicating the cooling

vol unmes FBrCthEtLeRuMied a?16i nPeRedc ol iThF coiTsdieY FRBTEEAPEEARLF e
Vel e ant {Re CuaplTed o1 f T anneratire roacdiener VAl Do 1008 O The
suppl i ed (&PB58 enper at ure neasurenent val ue acquisition unit 510 acquires
the supplied air tenperature measurenent val ue neasured by the supplied air
t her nonet er 34?h?é@@gfhiqlPIDcontrolLnuj:508dec1destjuatemperature
and amount of the refrigerant necessary for the humidity
control based on the cooling volume for the returned air, which
is for the humidity control and is acguired by the cooling
volume acquisitionunit 507, and thereby controls the operation
of the outdoor unit 40A.
[0086]

The temperature control table storage unit 509 prestores
a temperature control table indicating the cooling volumes for
the returned air in the cooling coils for the temperature
control <for each difference between the supplied air
temperature target value and the supplied air temperature
measurement value.

[0087]

The supplied air temperature measurement value
acquisition unit 510 acgquires the supplied air temperature
measurement value measured by the supplied air thermometer 34.
[0088]

The difference calculation unit 511 caliculates the
difference between the preset supplied air temperature target
value and tne supplied air temperaiure measurenent value
acquired by the supplied air temperature measurement value
acquisition unit 510.

[oogol
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The difference calculation unit 511 calculates the difference between the
ipreset value and the supplied air acquired by the supplied acquisition unit
310. [0089] The cooling volume acquisition unit 512 acquires the
cooling volune for the returned air for tenperature control, which
corresponds to the difference calculated by the difference cal culation unit
511, based on the tenperature control table prestored in the tenperature
control table storage unit 509. [0090] The tenperature PID contro
unit 513 deci d&et heedlenperatlure: andqampint oof ubhe Bakr igernantenecessary

for the tenperature control based on the cooling volune for the returned
air, whi GRS or 8 éfper BB UF 8L EBRAEFOR L AntCT st B ¢ 'ed ByC A Her @bol i ng

vol ume agauls t Lon MaloRl2, (and.hhergby: gowgl sclheuppecat ops oo the
outdoor units 40A to [OG 1] Operations of server”room
nanag|ngdﬂﬂfanmnhd|¢Hﬂ@@l§ys¢@nua¢60ﬁﬂnng bosédi od empodia®d)ature
control table prestored in the temperature control table
storage unit 509.
[0090]

The temperature PID control unit 513 decides <the
temperature and amount of the refrigerant necessary for the
temperature control based on the cooling volume for the
returned air, which is for the temperature control and is
acquired by the cooling volume acquisition unit 512, and
thereby controls the operations cf the outdoor units 40A to
40D.

[0091]

(Operations of server room managing air conditioning
system according to third embodiment)

Next, a description is made of operations of the server
room managing air conditioning system 1C according to this
embodiment.

[0092]

In this embodiment, when the air conditioning system 1C
operates, the cooling coil 24A and the ocutdoor unit 40A are
always set in the ON state.

[0093]

Then, the supplied air humidity measurement value
measured by the supplied air hygrometer 35 is acquired in the
supplied air humidity measurement value acguisition unit 502
of the control device 50C.

[0094]
Next, in <the difference calculation unit 506, the
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Next ,

rcondr tioning system 1C according to this enbodi nent. [0092]
enbodi ment, when the air conditioning system 10 operates, the cooling coi
24A and the outdoor unit 40A are always set in the ON state. [0093]

Then,

the supplied air

val ue acquisition unit 502 of the control device 300. [0094] Next, i
di f f er encié fcalreucat behwaantt E06npphe edds f f eenice thetweenrehensupplued air
hum di ty measur enment val ue acqylred by the supplied air humdity
measur em@rEWaISGe Q&qﬁﬁﬁt?BﬁpthP 502° ahd e SupPERedr &R humi i YS t ar get
val ue th%%qﬂﬁ%§&9&§guh§tqgk?ghétfﬁh sb%%%gkd.air‘humidity‘target value

thus prestored is calculated.
[0095]

Next, in the cooling volume acgquisition unit 507, the
cooling volume for the returned air for the humidity control,
which corresponds to the difference calculated in the
difference calculation unit 506, is acquired based on the
humidity control table prestored in the humidity control table
storage unit 505.

[0096]

Next, in the humidity PID control unit 508, the
temperature and amount of the refrigerant necessary for the
humidity control are decided based on the cooling volume for
the returned air, which is for the humidity control and is
acquired by the cooling volume acquisition unit 507, whereby
the operation of the outdoor unit 40A is controlled. Here,
with regard to the humidity control, the temperature and amount
of the refrigerant are decided so that the supplied air at the
lower temperature (Tsal’) than the supplied air temperature
target value can be prepared in a similar way to the case
described in the first embodiment.

[0097]

Meanwhile, in the supplied air temperature measurement
value acquisition unit 510, the supplied air temperature
measurement value measured in the supplied air thermometer 34
is acquired.

[0098]
Next, in the difference celculation unit 511, the

difference between the supplied zir temperature measurement
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hum dity neasurenent val ue neasured by the supplied

air hygroneter 35 is acquired in the supplied air hum dity neasurenent

n the



Next, in the cooling volune acquisition unit 507, the cooling volune for
‘the returned air for the humdity control, which corresponds to the
difference calculated in the difference calculation unit 506, is acquired
based on the humdity control table prestored in the humdity control table
storage unit 505. [0096] Next, in the humdity PID control unit 508,
the tenperature and anmount of the refrigerant necessary for the humdity
control are decided based on the cooling volune for the returned air, which
is for thelwemadicy reghtlrol tlamdsuspacqdi red hynphe acoold g a0l temeent
acquisition unit 507, whereby the operation of the outdoor unit 40A is

cont r ol | G198 PEINGSEH P8 & d & @ & ufing By R&onitFo12 11 hemtsisdrHtiar e and

amount of jt-Re.r efnigerants ane ided so.that- theysupplied air at the | ower
tenperature (Tsal') than the supplied air tenperature target value can be
prepared [i089&]sim |l ar way to the case described in the first enbodi nent.

[ 0097] Meanwhil e, in the supplied air tenperature measurenment val ue
acqui si ti on unNEX5101 1t hBesGRAIIEE PEUMenpEi e ifmastiidmni? vl

neasuredcbglﬁﬁﬁ-§&P&$é%ﬁn@'Be%ﬂ@&ﬂﬁﬂﬁiﬁ&r%ﬂn@%h%ﬁgﬁ+$§gatﬁgg ntrol

Next, in the diffference calculation unit 511, the erence betweer the
suppl i edwaiicht enperatsppedseasur eheat dvateecacqui cecbyatde siuppltdred air
t emrper at ur e nmeasurenment val ue acquisition unit 510 and the supplied air
t enper at Gré fEZrgee v L kafulsCor 88t br ed lirs 1GalacHateed bapeg] on the

temperature control table prestored in the temperature control
table storage unit 509.
[0100]

Next, in the temperature PID control unit 513, the
temperature and amount of the refrigerant necessary for the
temperature control are decided based on the cocling volume
for the returned air, which is for the temperature control and
isacquiraﬂbythecoolingvolumeacquisitionunit512,whereby
the operations of the outdoor units 40A to 40D are controlled.
Here, with regard to the temperature control, the temperature
and amount of the refrigerant are decided so that the supplied
alr at the higher temperature (Tsa2) than the supplied air
temperature target value can be prepared in a similar way to
the case described in the first embodiment.

[0101]

Among them, to the information on the cooling volume for
the returned air for the temperature contrcl of the outdoor
unit 40A, there is added the above-mentioned information on
the cooling volume for the returned air for the humidity control,
anc the temperature and amount of the refrigerant are decided.
[0102]

FIG. 11 shows a relationship among: (&) a change of the

supplied air absolute humidity wvalue; (b) a change of the
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Next, in the cooling volune acquisition unit 512, the cooling volune for
tthe returned air for the tenperature control, which corresponds to the
difference calculated in the difference calculation unit 511, is acquired
based on the tenperature control table prestored in the tenperature control
tabl e storage unit 509. [0100] Next, in the tenperature PID control
unit 513, the tenperature and anount of the refrigerant necessary for the
tenperature control are deci ded based on the cooling volune for the

ret ur nedsapp,l 8k el ri 3 chele Hahe HeerRperat;ure1Co)r oln @and drF asquidrechdy t he
cooling volune acquisition unit 512, whereby the operations of the outdoor
uni ts 40AtE6e40Dtard EBhHEHBY ICOd.t NHdr e h e (& egaFdt LentHet he mperdaas e
control, th rat ur uynt . of the refrigerant are decided so that
t he suppPﬁég %?gpgf fﬁgﬁﬁﬁbqé%p?%%fﬁﬁiﬁﬁﬁés{T%%é%ethan the supplied air

t enper at yoeoBar get val ue can be prepared in a simlar way to the case
described in the first enbodi nent. [0101] Among them to the

i nformati on onlfheldcol RGOGSNERE f Gia heoReralndd afketBEethe weder at ure

control of th t.door it .40A, there is_added the above-nentioned
i or et oA OREL NG o081 PAG Uof GiBCToF SURECPEr rHed & 1ok or TS hAcH ty

control, tasdsthpltedper at wigi antdy an@ust rohehbevs Bli¢ | gof aMe anpecdded.
[ 0102] . FIG 11 shows a rel ationship anong: %a) a chancre of the
suppl i ed2afr tE&BFPGITFe TFUMH TYL sRgie; vibYe a BhAahgefoftheh@easupsiniadd ai r

Lerper ot ycp ralugi B0 L0 QST LIS S 18 o e L ALy
descri bedcabewengly, as shown in FIGS. 1ll(a) and 11(b), both of the
supplied air humidity measurement value and the supplied air
temperature measurement value can be maintained in states close
to constant states without being largely deviated from the
target values.
[0104]

In accordance with this embodiment described above,
based on the supplied air temperature measurement value and
supplied air humidity measurement value of the server room as
the air conditioning control subject, the cooling volumes for
the returned air by the respective cooling coils are decided
so that the supplied air temperature and the supplied air
humidity can be maintained in the states close to the constant
states. Therefore, the variations of the humidity amount in
the server room, which is increased more than expected, can
also be coped with sequentially, and the supplied air with the
target temperature value and the target humidity value can be
supplied to the server room with higher accuracy.

[0105]
{Fourth Embodiment}
(Configuration of server room managing air conditioning

system according to fourth embodiment)
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[0103] In this enbodinent, the control is executed, which
tcorresponds to the differences between the target values and the supplied
air humdity nmeasurenment val ue and the supplied air tenperature nmeasurenent
val ue, both of the neasurenent val ues being sequentially acquired by the
PID control. Accordingly, as showmn in FIGS. 11(a) and 11(b), both of the
supplied air humdity neasurenent value and the supplied air tenperature
measur enent val ue can be maintained in states close to constant states

Wi t hout being hargetyedevicaredmbnagihbe 4 ar gefondluesiddPdl04ktem 1D In
accordance with this enbodi nent described above, based on the supplied air
t enper at GEEORSESE Erent I AT e AP Suppr &f ahe RuAPaREyimEaRUEeREMSs val ue
of the ser : t ' ditioni control subject, the cooling

Vol unes fof CPHuaF et et 5 T LB ehe Paspoativa oot Thg! cor 1 8o ares Gaki ded so

t hat thelsuppldediiaig dtenpes at ur et asdbbhensdppkixedpai i Haum i don €8 be

mai ntained in the states close to the constant states. Therefore, the

vari at i oA€Vafet & huf dinoy igesums ishawie igerfdr- roomndvii et idingky eased
nore tha t.ed, | sQ he d wth seqguenti.all and the supplied
air mﬁthgtﬁéggggaﬁ(ﬁ%ﬁﬁgﬁﬁﬁﬁgécggﬁagﬁﬁﬁftqﬁfh%ﬁdgFaﬁ%%%ﬂﬁ%ﬁ%éﬂ?@gcan be
suppl i ediootie tser.ver room wi t h hi gher accuracy. [0105] {Fourth

Enbodi nent } (Configuration of server room managi ng air conditioning
syst em ad®3dPdilng to fourth enbodi nment) A server room naenaging air
condi tioning system 1D aceording to a_gourt erbadi mept jof the present

i nvention has a simTlar con Fﬁﬁrai%ﬁ? %Pf%a? of "the air d%%%f?roﬁ%hg

syst em | Ahaceendiing toithgrbupsb4enbedi seainexsceptct hed, aomdod ratevi ce
50D is provided as shown in FIG 7, and accordingly, a detailed description
of devi cEEVASE PEPHIHE 1SHiAS f anvitiohst ¥ sookirctletdab @ Bygjrage unit 505;

asuppliedairhumiditymeasurementvalueacquisitionunit502;
adifference calculationunit 506; a cooling volume acquisition
unit 507; a humidity PID control unit 508; a temperature control
table storage unit 509; a supplied air temperature measurement
value acquisition unit 510; a difference calculaticn unit 51ii;
a cooling volume acquisition unit 512; a temperature PID
control unit 513; switches 514 to 517; and cooling coil setting
control unit 518.

[0107]

Among them, functions of the humidity control table
storage unit 505, the supplied air humidity measurement value
acquisition unit 502, the difference calculation unit 506, the
cooling volume acquisition unit 507, the temperature control
table storage unit 509, the supplied air temperature
measurement value acquisition unit 510, the difference
calculation unit 511 and the cooling volume acquisition unit
512 are the same as functions of the corresponding units of
the control device 503 according to the third embodiment, and
accerdingly, a detailed description thereof is omitted.

[C108]
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The air conditioning system 1D perforns PID control for the cooling coi
tgroup 24. As shown in FIG 10, the control device 50D includes : a humdity
control table storage unit 505; a supplied air hum dity neasurenent val ue
acquisition unit 502; a difference calculation unit 506; a cooling vol une
acquisition unit 507; a humdity PID control unit 508; a tenperature
control table storage unit 509; a supplied air tenperature neasurenent

val ue acquisition unit 510; a difference calculation unit 511; a cooling
vol une acqui si Therhumid: {51 2] Dac drehper atndrees P8 Qeconrta 0t herddmdl3s t1s3é t ches
514 to 517; and cooling coil setting control unit 518. [0107] = Anong
them fuRefi GHOWIL t RE K it Y- tDRERBF RIS SS0r afer ukine 30311 dHey
suppl i ed.ai.k .y, di asure ] cquisidion. ynit. . the

i T er once AP eur At T o BT SO T ha B At val Ut HRa e o urt 507

t he tenpesattore teentmolidiabl ecatorageanai t s5a8qutikedsuppldired @&d1ing

t enperat ure nmeasurenent value acquisition unit 510, the difference

cal cul at V8AUTSI BCItisaRdorhenésoPPhng ofup® GRYuF 3t tSN- g tSTBIISES t he
sane as nct Lo f_th r di unit.s.o h tr evice 503
accordiné¥tgﬁ%h€§?%f?% %%%%%fﬁ%ﬁ??)ggghagbgiﬁi%é%ysegog%tg&?eéxﬁggl i ption
t her eof csiamdtethg 0h@8bl unit 518The Heudd dtt yo@HD ot r ahdwldr 08

deci des the tenperature and anount of the refrigerant necessary for the
huni di t yCEBREPSE BaSe®PEF RO oA i s P ifmedoruthies r &0r h@d‘lépr, which is
for the qugity control and is acquired by the cooling volune acquisition
unit 507, and on control setting statuses of the cooling coils 24A to 240,
whi ch are set bieTheempotingreoiblBetddmgcontundl: UBLB 518 t@ be tdescri bed
| ater, and thereby controls the operations of the outdoor units 40A to 400.
[0109] temperpRairtedpelr aMQretPrDd &t relf s B3 Nt Thesr t Heot éfifer at ur e
and anou he refri ant sary .for . ture trgl_based
on the CE%P?%§%V§FEHEE#%§£$£eb%%%%fngé &fgi %E?%%SQEQ%%fH%%egggnﬁg?%ture
control asduirsiedicuid,editycit hes caoli rghev of et BLOWFSI EbaRruNi tin2l2,s and on
control setting statuses of the cooling coils 24A to 240, which are set by
t he cool RREUESIE &t thRgCOORENGl VERivnes B A9 B idus ariifed 1%t eind &

t her eby l.s : tions. of . t.door units At 0D, [0110]
The sw ¢ CA 13 2 Lt Hed £F ThE o0 SIS S ngl By Sontecti Ra ¢ AU di ty
Pl D cont kek ugeitt 550& randtddie rapteoor sottidgAcbateach watikers,1sand e t ur ned
to the OFF state, thereby disconnecting the connection between the PID
control GRPFr3H8Candtefe 6BdE6LIGHRIYt CAOATrOLls the operations of the

outdoor units 40A to 40D.
[0110]

The switch 514 is turned to the ON state, thereby
connecting the humidity PID control unit 508 and the outdoor
unit 40A to each other, and is turned to the OFF state, thereby
disconnecting the connection between the PID control unit 508
and the outdocr unit 40A.

[0111]

The switch 515 is turned to the ON state, thereby
connecting the humidity PID control unit 508 and the outdoor
unit 403 to each other, and is turned to the OFF state, thereby
disconnecting the connection between the PID control unit 508
and the outdoor unit 40B.

(0112]
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[0111] The switch 515 is turned to the ON state, thereby connecting
‘the humdity PID control unit 508 and the outdoor unit 403 to each other,
and is turned to the OFF state, thereby di sconnecting the connection
between the PID control unit 508 and the outdoor unit 403. [0112]

The switch 516 is turned to the ON state, thereby connecting the humdity
PID control unit 508 and the outdoor unit 400 to each other, and is turned
to the OFF state, thereby disconnecting the connection between the PID
control unit 50Beand/itdweh obitdoars uniaitndBC.td Oth3] ON statdhe switahy 517 is
turned to the ON state, thereby connecting the humdity PID control unit
508 and FRENGGEAESr CORI PUBOB TE BABNCBRREPL WRdTi 308 ihRd-hd AHADEF state,
t hereby dis¢conmectd he, n jon b he PLP-C I it .508 and
tho. out dobr un t FoBLopoOTLrT i TR REHAEEN ¢ ST b ob oy e uni ¢
518 acquidiesohhecmeagut peetdnvat teoneastesh Mhd Ire poubstdelans i t eyaonet er
32, the neasurenent val ue neasured by the outside air thernonmeter 33, the
neasur enBRf FaPUSUFELSEr & By 4Ye supplied air thernoneter 34, the

measur enegh g@lue measured by the supplied air hygronmeter 35, a supplied
air vol unme %y the air supply fan 26, and | oad states of the servers housed
in the server Thek shitdBaset7ond hesenpdears ohei mhor sakten, tHHe-«0p0l i ng
coil setting control unit 518 nakes a setting as to whether each of the
cool i ng E6PR&CPAATt BRoANSdGsEdP T Br CORET ALNTEL F yo PR dIthe qufedoor

L eperal Yhe cpnd ol Fa@){kcgibﬁér,seéﬁ& 4, tltEESeé\MJS %Wle%f?i Seatd ’n%i‘ftr?esg e ON

state at t i me of nmaking a’setting that the cool'ing coi o be
used for dibeohusicdiihy toatcohnettheoswdohedl S Hes PIr sedrtolthei ONGH at e at
the time of making a setting that the cooling coil 24B is to be used for

t he huni @Pfy tBENPREFCOrhenswi 4516 is turned to the ON state at the time
of makingga,getting that the cooling coil 240 is to be used for the

hum dity control, and the switch 517 is turned to the ON state at the tine
of making a serhéngodhbhgtbei cogttthg§otdntrol unit 518 acquires the

measurement value measured by the ocutside air thermometer 32,
the measurement value measured by the outside air thermometer
33, the measurement value measured by the supplied air
thermometer 34, the measurement value measured by the supplied
air hygrometer 25, a supplied air volume by the air supply fan
26, and load states of the servers housed in the server rack
11. Based on these pieces of information, the cooling coil
setting contrecl unit 518 makes a setting as to whether each
of the cooling coils 24A to 24D is used for the humidity control
or the temperature control. By this setting, the switch 514
is turned to the ON state at the time of making a setting that
the cooling coil 24A is to be used for the humidity contrel,
the switch 515 is turned to the ON state at the time of making
a setting that the cooling coil 24B is to be used for the humidity
control, the switch 51€ is turned tc the ON state at the time
of making a setting that the cooling coil 24C is to be used
for the humidity control, and the switch 517 is turned to the

ON state at the time of making a setting that the cooling coil



249 is to be used for the humdity control. [0115] (Operations of
iserver room managi ng air conditioning systemaccording to fourth

enbodi nment) Next, a description is made of operations of the server
room managi ng air conditioning system 1D according to this enbodi nent.
[ 0116] When the operation of the air conditioning systeml1D is

started in this enbodinent, first, the neasurenent value neasured by the
outside air thernonmeter 32, the neasurenent val ue neasured by the outside
air therpgametier t33 pet e aredsur errenthwal dret yreasmit 26l by t he supplied air

t hermonet er _34, the neasurenent val ue neasured by the supplied air
hygrometé 1381 the supplied air volune by the air supply fan 26, and the

| oad states of ~seryers ho ' S ;rack .11 are acquired in the
cool ing coil sé???ﬁﬁﬁé}éﬁfsr ol %ﬁ&%;@%ﬂ%i{%_ﬁé a‘%hecn,ndblgcs‘gbdl‘onngthese
pi eces obythemaeguiored righfter matiram drtbdsintect ded how many cooling coils in
the cooling coil group 24 are to be used for the humdity control and how
many cool i ng c@?fig't%é?‘%?%%ﬁ%l?% lt?em@éj@doifo@??ﬁétf-@ﬁﬁe@gtiﬁ% soriteol . In

this enbodipe e Laal.ing cail. [S.C ed of fouyr cqoling
coils 24A to %%B,ab}alngc%rﬁre ord;l,élt(%%grg&c%gfjfﬁg gg???”%é%lgg al gtgraltsed as

t hose foembseimanthe hum dity control and those for use in the tenperature
control in_a ratio of 1: 3 or 2. 2. A selection can be made from a pattern

(3: 1) t K3t 1fhe cool i ng coil 24A is used for the humdity control and the

cool ng ool |5 Fad,L0:240ark el 4 ot e L et ot ucepsoRtcely, ppnaltern

(2: 2) that the coo are use or ity control
and the eoakitng cioi | sh240 eaitb 243 rar,e fused,f ahd hee s eipenahur ercang rol ;
and a pattern (1: 3) that the cool,in% coil 24A is used for the humdity
control BRASEREICBYl FR§ EvitEdd24B1othepere teded 2 ot heh B epemy@manr e

contr ol sk Lhsueyentod! UpIg. LIe,SeLC bon olydbegalier o2 MLl ern i,
test perfiorsedempnadvance nasherehyban eaergplsad agreffestorane b gnhanced.

the measurement value measured by the supplied air hygrometer

35, the supplied air volume by the air supply fan 26, and the

load states of the servers housed in the server rack 11 are

acquired in the cooling coil setting control unit 518.

[0117]

Then, based on these pieces of the acquired information,

it is decided how many cooling coils in the cooling coil group

24 are to be used for the humidity control and how many cooling

coils therein are to be used for the temperature control. 1In

this embodiment, the cooling coil group 24 is composed of four

cooling coils 24A to 24D, and therefore, these cooling coils

can be allocated as theose for use in the humidity control and

those for use in the temperature contrcl in a ratio of 1: 3

or 2: 2. A selection can be made from: a pattern (3: 1) that

the cooling coil 24A is used for the humidity control and the

cocling coils 24B tc 24D are used for the temperature control;

a pattern (2: 2) that the cooling coils Z24A and 243 are used

for the humidity contrcl and the cooling coils 24C and 24D are
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[0118] When the nunber of cooling coils for use in the humdity
‘control and the nunber of cooling coils for use in the tenperature control
are deci ded, then based on such decision, it is decided which cooling coils
are to be used for the humdity control and which cooling coils are to be
used for the tenperature control. [0119] At this tinme, a setting is
made so that the cooling coil for use in the humdity control anong the
cooling coils 24A to 24D cannot be tilted toward a specific cooling coil,
wher eby askar gerd aad awing rt=a urke danm ity acohta gz ticadribe( pr eventiegd: f rom
being applied only to specific cooing coil and outdoor unit, and an entire
lifetine 6F FRELEEI FAGcott st DARID TRAD BRI ERE 6 Y dEOR CHALL 3N40A® 0 40D
can be exten 0} 4. He Ahe. gooli coil _sett] ont r ol
uni t 518§E?ﬁg%g{mctgg%gc%ﬁetsop(%ﬁai n‘géﬁloSét) e‘toéuicggoréﬂ%fgjgéﬁ%e% I{e %‘ t he
cool i ng dai thdesveled dfompérihar thé hee hewrt doh Yo Tamter pehtiksrhyngddocdhe ON
state, whereby the outdoor unit concerned is connected to the humdity PID
control dRi YR508. SPATSUCHP S WREL 12 hel § A 6r ARBILERSFedartR heCctRd msdity
control | r Lt r.Qm.t idity P r oj it.5 0

out door ﬁ)%l % g%%g%%ncgg.af [ﬁ%&l?gr%rﬂﬂ%d 3 réggggf@gf hvéh%g%%?jo‘?gsée ‘?%‘%g

st at uses safvithlye edd@dihgaooides 24krtaae?4D, whi ch are deci ded by the cooling
coil setting control unit 518, are sent out to the humdity PID control
uni t 508 [(AAd8tlhe tenperature PID control unit 513. [0122] Meanwhi | e,
in the supplieg,air 1, di gy, ent I.Skti |1 t he
di fference cal galggt}:}g%mulﬁﬁﬁs%gag%§gﬁ§ %éégjf%lﬁfg&?/%l l?ﬁ%katgkg%itﬂsulr%‘ldgln nit
507, si nichart rioleatn@nt:hiet ontihiose iof theotase afoitthe €ont nde devii cens300
according to the third enbodi ment are executed, and in the humdity PID
contr ol %ﬁﬂ‘?eg(?&urtehéopéﬁﬁér%%%r%ecalrﬁﬁ%nﬁmﬂn BF SCReCP e} # ¢y ettt s Fdtessar y
for the j di .cantrol are _deci ; th ' f t he
retur nedqgrlré,jd%il%%@l %ﬂ%f‘% C%ﬁéqﬁlt??nggl' ?%Sa?gen??o © gﬁgggsé%g}(%?!rw%@to he

cool i ng vohtme lacsd SiWwhiiah utbdl 5OF, carid Onatbe wonbeolusaitifag sirad uses of
the cooling coils 24A to 24D, which are sent out fromthe cooling coil
setting E6APESIRtHTI® T8, TAhereby the switch is turned to the ON state, and
t he opere}toiﬁ@ of the outdoor unit 40 connected to the humdity PID control
unit 508 i's c&ntrolled. [0123] -

At this time, a setting is made so that the cooling coil
for use in the humidity control among the cooling coils 24A
to 24D cannot be tilted toward a specific cooling coil, whereby
a large load owing to the humidity control can be prevented
from being applied only tc specific cooing coil and outdoor
unit, and an entire lifetime of the cooling coils 24A to 24D
and the outdoor units 40A to 40D can be extended.

[0120]

Here, by the cooling coil setting control unit 518, the
switch corresponding to the outdoor unit connected to the
cocling coil decided to perform the humidity control is tuned
to the ON state, whereby the cutdoor unit concerned is connected
to the humidity PID control unit 508. 1In such a way, the
information regarding the humidity control is transmitted from
the humidity PID control unit 508 to the outdocr unit concerned.

[0121]



Moreover, in the supplied air tenperature neasurenent value acquisition
‘unit: 510, the difference. calculation unit 511 and the cooling vol une
acquisition unit 512, similar treatments to those in the case of the
control device 500 according to the third enbodi nent are executed, and in
the humdity PID control unit 513, the tenperature and anount of the
refrigerant necessary for the tenperature control are deci ded based on the
cooling volune for the returned air, which is for the tenperature control
and is acquiregobyot/ke,Ccadkl agnNtAlMScacquicSidtianidid to Blhe atsb DInd he
control setting statuses of the cooling coils 24A to 24D, which are sent
out frofCtRE €6B81ThgiCei Yhseltd Ry deentes Pyrilte 5981 1igereby t4fe: oper ati ons
of the outdaaqr_ -unit 4 re_.cont I t this tine,
inthe c%r??l rLgfIrOlthf' ﬁeﬁ%t %%(‘)er g‘%ﬂ?tosl%gi%cﬁg%ohﬁgﬂ'els%g%\?‘dg]lt])oc?ﬂgr g\rﬁ%ﬁiy
control, siolge saboverdreriniped u-1d arImtd o sl tiei€ovi Bng vol ume for the
returned air for the humdity control is added to the information on the
cooling Méllé#e for the returned air for the tenperature control, and the
tenperature ang_anount of the refrigerant are decided. [0125]

Mor eover, evenglgrarﬁlﬁqé‘tlﬁé p‘Inur éﬁllgt;?u Plgo“o ianlgr cgll‘fnég\qkhycﬁnepaeg’r S the

hum di t y veQnte elccand itthert emper o, e t¢eNtdiddfeddndes @l lsqulpossébleni® set

di fferent cooling volunmes. The supplied air finally m xed after being

cool ed by Ofhexed c6bEi FAEGINS PANNY 24TYlFsit ipgedsnid &0tai rsianbkdance as
a whol e as _to.achi eve the pplied air humdity target val.ue t he
suppl i ed%gfiera Ltméa’?rrlptesr rz;iour%lc%szi? gj?a# Véleug.aﬁ%lcﬁ%?%}qe Xon%r%?[agggr‘ﬁéen?g&w th
this enbedicmentidese idhed above, chasetmentt Beesupplcig@ dgi rarienperaiar e
measur enment val ue and supplied air humdity nmeasurenent value of the server
room as th&igiytvcdAdi epohirag eohtroP8subheciempoeatodki agd vanewes dbr t he
returned.air, by the, respectd e gooling,cail s e declded so.that dhe
supplied arr ?énpera?ur“e and the supplied air humdi ty ¢can be nhui htai ned in
the statesselose tige td iconstantunet abeschdherefaiey dihe vwankationsoof the
hum dity amount in the server room which is increased nore than expected,
can al sothe dopediint Fxdgientdzd | s anaduihedsoppltihed cial wWia vaiang ar get
tenperature val.ue and the rget .hum dity val ue. can_be supplied to the
server T 8SHT HGR AdeaP Aty At | P GU LT oo T GRGr: GHEr Sy Savi ng
effect camebecobtaynred.rs POA2H 24D, whicH Artherabeve fidsthbaddu 1y
enbodi nents, the description has been nade of the case where the cooling

coi | grogpiils sediect ednitdilvivadd! 1518 0 e adivf fléremvidutidoor wnined

however, .w ttt}lout a confjihggr ation may bhe

n _ eisntlim'}ldt o_tohiesat gonf on / .d043 ed sc
that the plurali7.y %% Toofi ﬁg &’& P68 Ohnklted F8°SHe uéln%t her, and
can be nmaRAGRG A% Acdf @Y Mhumidity PID control unit 508 is controlled.
[0123]
Moreover, in the supplied ailr temperature measurement
value acquisition unit 510, the difference calculation unit
511 and the cooling volume acquisition unit 512, similar
treatments To those in the case of the control device 50C
according tc the third embodiment are executed, and in the
humidity PID control unit 513, the temperature and amount of
the refrigerant necessary for the temperature control are
decided based on the cooling volume for the returned air, which
is for the temperature control and is acquired by the cooling
volume acguisition unit 512, and on the control setting

statuses ¢if the cooling coils 24A to 24D, which are sent out
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[0128] The description has been nmade of sone enbodi nents of the
‘present invention; however, these enbodinents are illustrated as exanples,
and do not intend to limt the scope of the invention. It is possible to
enbody t hese novel enbodinents in other various forns, and for the

enbodi nents, varieties of om ssions, substitutions and alterations can be
performed within the scope without departing fromthe spirit of the

i nvention. These enbodi nents and nodifications thereof are incorporated in
t he scoperandtapi ebblohgt heiilinventiion, cand ol additdt isas, areddwsorgperated in
inventions described in the scope of clains and a range of equilibrium

t her eof . CPEEEAFRBE PE &R futacor unif seflierte obt? nehRigF Pyt ap+ied.

conditi oqiorjg[lsystem which takes in returned air of a server roomas an air
condi tioning ¢ontrol subject, and supplies, to the server room supplied
air adjusted tntatsuppliresd, air chenpenatuneofatgetowviadser and @ suppRliH ed air
hum dity target value, the air conditioning system conprising: a
first coFPrfRa&Pcadpusis fhe radidiedy aicenéfothe slee vaborvsomend ipned

predet er g,BednL2IRAr 8h U6, ¥AIMA I OYET LAk, | 16, SYRRLL AL ALE L AIperat ur e
target value an ehunidiTies the returned aj r; a second coil that
i s instahbeddinyacsamecdr ea asidad apeahef ihife rhiatstorcein thandoadjiwst s the
returned air of the server roomto a predeterm ned tenperature val ue higher
t han t heVSLpPPRi €8~ ar ket epperaedral ¥ drejett halipaoay athete e tsigdpl i2ed ai r

t enper at t t_val ue su i I um di rget val ye can be
achi evedle\FAl%engﬁgg—ﬁé{ﬁﬁgnggﬁgiaﬁﬁg”m%%ecf%\% ﬂ]erfa%grga%%%téeﬁe b@e% %e irst

coil; ando0125] an air supply fan that m xes the returned air adjusted by
the first coil and the returned air adjusted by the second coil with each
ot her and suppYPESCOVRE. M%EHarendrifedrairraad tvhet sopplinedcal ks wiritdre server

room [Ckgkgbgk.the humidity control and the temperature control, it

is also possible to set different cocling volumes. The
supplied air finally mixed after being cooled by these cooling
colils 24A to 24D just needs to attain a balance as a whole so
as to achieve the supplied air humidity target value and the
supplied air temperature target value.

[0126]

In accordance with this embodiment described above,
based on the supplied air temperature measurement value and
supplied air humidity measurement value of the server room as
the air conditioning control subject, the cooling volumes for
the returned air by the respective cooling coils are decided
so that the suppiied air temperature and the supplied air
humidity can be maintained in the states close to the constant
states. Therefore, the variations of the humidity amount in
the server room, which is increased more than expected, can
also be coped with sequentially, and the supplied air with the
target temperature value and the target humidity value can be
supplied o the server roomwith high accuracy, and in addition,

a higher energy saving effect can be obtained.
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The server room managi ng air conditioning systemaccording to claima1,

‘further conprising: a supplied air thernoneter that neasures a
tenperature value of the supplied air supplied to the server room by the
air supply fan; a supplied air hygrometer that measures a humdity
val ue of the supplied air; and a control device that individually

deci des control amounts for the first coil and the second coil based on the
tenperature val ue nmeasured by the supplied air thernonmeter and on the

hum di ty [walodé measured by the supplied air hygroneter. [C aim 3]

The server room managi ng air conditioning systemaccording to claim 2,
wherei n the corfrole daiefdpératestiie Frpedipgnl swhehe tdvs hiim di ey val ue

reeslr gt KISkl cnlr hvaareh L deperme b aler an B
syst em aceoomn@icnt@d Onel aitu2lly to thewhef 8¢ fenbasedocdn andt bt et@nee: het ween
the hum dity val ue nmeasured by the supplied air hygrometer and the supplied
air huni &’ilt%lotua?r get-Ndal uB. ERe- ¢ ditrol 2dEvRéeJdEdirdes ThE Romdutethount
for the fsior §f1a€o’ri}lle %Q&M1§J]%fdhgg?igecgoff‘g cpa% %lei %Hggggéd to one
another, and can be managed as a group.
[0128]
The description has been made of some embodiments of the
present invention; however, these embodiments are illustrated
as examples, and do not intend to limit the scope of the
invention. It is possible to embody these novel embodiments
in other various forms, and for the embodiments, varieties of
omissions, substitutions and alterations can be performed
within the sccope without departing from the spirit of the
invention. These embodimenis and modifications thereof are
incorporated in the scope and spirit of the invention, and in
addition, are incorporated in inventions described in the scope

of claims and a range of equilibrium thereof.
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[ C ai m 5] The server room managi ng air conditioning system accordi ng
“to any one of clainms 1 to 4, wherein at |east either of the first
coil and the second coil is conposed of a plurality of coils, and

the control device decides a nunber of the first coils and a nunber of the
second coils anong the plurality of coils based on the humdity val ue
nmeasured by the supplied air hygroneter, and operates the first coil and-

t he second coil based on the deci ded nunber of first coils and the decided
nunber of{Csecorsd coil s.

[Claim 1]

A server room managing air conditicning system, which
takes in returned air of a server room as an air conditioning
control subject, and supplies, tc the server room, supplied
air adjusted to a supplied air temperature target value and
a supplied air humidity target value, the air conditioning
system comprising:

a first coil that adjusts the returned air of the server
room to a predetermined temperature value lower than the
supplied air temperature target value and dehumidifies the
returned air;

a second coil that is installed in a same area as an area
of the first ccil, and adjusts the returned air of the server
room to a predetermined temperature value higher than the
supplied air temperature target value so that the supplied air
temperature target value and the supplied air humidity target
value can be achieved when the returned air is mixed with air
adjusted by the first coil; and

an air supply fan that mixes the returned air adjusted
by the first coil and the returned air adjusted by the second
coil with each other and supplies the mixed returned air as
the supplied air to the server roomn.

[Claim 2]

The server room managing air conditioning system
according tc cleim 1, further comprising:

a supplied air thermometer that measures a temperature
value of the supplied air supplied to the server room by the
air supply fan;

a supplied air hygrometer that measures a humidity value

of the supplied air; and
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a control device that individually decides control
amounts for the first coil and the second ccil based on the
temperature value measured by the supplied air thermometer and
on the humidity value measured by the supplied air hygrometer.
[Claim 3]

The server room managing air conditioning system
according to claim 2,

wherein the control device operates the first coil when
the humidity value measured by the supplied air hygrometer
becomes higher than a preset threshold value.

[Claim 4]

The server room managing air conditioning system
according to claim 2,

wherein, based on a difference between the humidity value
measured by the supplied air hygrometer and the supplied air
humidity target value, the control device decides the control
amount for the first coil so that the difference can be
eliminated.

[Claim 5]

The server room managing air conditioning system
according to any one of claims 1 to 4,

wherein at least either of the first coil and the second
coil is composed of a plurality of coils, and

the control device decides a number of the first coils
and a number of the second coils among the plurality cf coils
based on the humidity value measured by the supplied air
hygrometer, and operates the first coil and the second coil
based on the decided number of first coils and the decided

number of second coils.
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