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SYSTEM AND Al R- CONDI TI ONI NG METHOD FOR SERVER ROOM NANA | CAL
FIL.ELD [0001] The present invention relates to an air- con mmm@%@ tem
and an air-conditioning nethod for server room nmanagenent ND
ART [0002] Along with the progress of information technot ogy— (Pt

various fields in recent years, there has been increasing needs for data
centers that provide lines. 15 connq%%%g%%#Tﬁgﬁetmork and nai ntenance and
managenent services to custoners. ypically, because a nunber of
servers are placed in.a server roomof data centers, a |large anount of heat
i's generated therefron1 Tbtﬁgerate servers normally in_such a 20 server
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appropriately and to nalntalnskﬁ@E§6§é@M MR ehiRisn @ predeterm ned range
of environnental conditions.
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.~ TECHNICAL FIELD
[0001] The present invention relates to an air-
conditioning system and an air-conditioning method for
server room management.
10

BACKGROUND ART
[0002] Along with the progress of information technology .
(IT) in various fields in recent years, there has been
increasing needs for data centers that provide lines
15 connected to a network and maintenance and management
services to customers. -
[0003] Typically, because a number of servers are placed
in a server room of data centers, a large amount of heat is
generated therefrom. To operate servers normally in such a
20 server room, it is regquired to pefform air-conditioning on
a server room appropriately and tTo maintain the server room
within a predetermined range of environmental conditions.
[0004] As a technology for cooling a room in which a
number of computers are placed, such as a server room of
25 data centers, there has been developed an air-conditioning
system in which air sucked from a lower space of a room 1is
blown out to an upper space, whereby the air is caused to
be sucked from aﬁ upper part of a server rack.
[0005] By using the technology, it is possible.to reduce-
30 the temperature gradient of the whole server room and the
fluctuation in the supply alr temperature. Thereiore,

efficient air-conditioning control can be achieved.
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»[0004] As a technol ogy for cooling a roomin which a nunber of conputers are
pl aced, such as a server roomof 25 data centers, there has been devel oped
an air-conditioning systemin which air sucked froma | ower space of a room
is blown out to an upper space, whereby the air is caused to be sucked from
an upper part of a server rack. [0005] By using the technology, it is
possi ble to reduce 30 the tenperature gradient of the whole server room and
the fluctuation_in the supply air tenperature. Therefore, efficient
ai r - condi t -gAfd Contdl can be achi eved. 1111E1E1111111111111111 *G00002*
2 C TATI ONplah SR TPATENRATIVRERATURE [ 0006] Patent Literature 1: Japanese
Patent Application Laid-open No. 2005-172309 5 SUMVARY PROBLEM TO BE SOLVED
BY THE | NVERPO@Y [ 00CAtmteertendture ond HIPNeH gAY Heraiycation
conQ|t|one%bi%g%he S B SeSME_ f a data center, is 10 information
devices, there exists characteristics different fromthat of a typica
bui | di ng. For exanple, for such target to be air-conditioned, nost of the
load is a
SUMMARY
PROBLEM TO BE SOLVED BY THE INVENTION
[0007) However, if a load of a target to be air-
conditioned, such as a server room of a data center, is
10 information devices, there exists characteristics different
from that of a typical building. For example, for such
target to be air-conditioned, most of the load is a
sensible heat load, the preset temperature and humidity
only needs to fall within a predetermined range, and no air
15 ventilation for preventing increase in CC, concentration is
required because the load generates no CO;. However,
conventionally there is a disadvantage in that no air-
conditionihg control is performed in accordance with these
characteristics, thereby resulting in consumption of
20 unnecessary energy.
[0008] It is an object of the present invention to
provide an air-conditioning system and an air-conditioning
method for server room management with a great energy-
saving effect and high efficiency.
25
MEANS FOR SOLVING PROBLEM
[0009] An air-conditioning system for server room
management of an embodiment for achieving the
aforémentioned object includes a first space and a second
30 space separated from each other. A'sérver is placed between
the first s?ace and the second space, and supply air
entering into the first space is heated by heat generation

of the server and flows out through the second space as



“sensi bl e heat |oad, the preset tenperature and hum dity only needs to fal
within a predeterm ned range, and no air 15 ventilation for preventing
increase in 002 concentration is required because the | oad generates no
002. However, conventionally there is a disadvantage in that no
air-conditioning control is perforned in accordance with these
characteristics, thereby resulting in cahsunption of 20 unnecessary energy.
[0008] It is.ap,Qbigct of the present invention to provide an
air-conditioning systemand an air-conditioning nethod for server room
managenent (@0l ]a gr Satche rengecaiditng refrie cty sareh Hiagh sefrfvieci enoy. 25 MEANS
FOR SOLVI NG PROBLEM [ Q009] An air-conditioning systemfor, server room
management "8fAgFTER0diTTE eﬁdr%ﬁﬂﬂQEﬁ%ﬂftQéi.%hiﬁéaﬁﬁHHQ§n€§V66Fect
includes athikshospace and HReroNE 30 shack-sepaiat editfsiem eagh ahher. A
server is placed between the first space and the second space, and supply
ai r entferi agtiretecelse thier stutsyialse dis hetatat Win dat igérecacicénnof t he
server and _flows t .t hrau t he second space 3.r.eturn air. ) Such
ai r - condi t FSHITg g&??e@F%&&R§%f¥EfMV%ﬁﬁiégﬁéﬁg%%ﬁ¥n?%%%h géfhénr%ggégge air
i ntroducti aardeéviote nighatutadjrust N sytid gfadentafoduet isexvefr aobsi,de air,

and 5 introduces the outside air; a return air jnptroduction._device that
adj usts an2&fodRt IEAUSES SAF it ae FéﬁU%?F%% ¥ GRiPRG 16U rom t he

second spag@rQbiitrhe n$erven d-Mone of the outside air and the return

10 air; a cooler capable of cooling at least one of the
outside air and the return air; a blower that causes the
return air and the ocutside air from the humidifier and the
return air and the outside air from the cooler to enter the
first space as the supply air, and causes the return air to

15 flow out from the second space; a return air temperature
measuring instrument that measures return air temperature;
and an air-conditioning control device.
[0011] The éir—conditioning control device includes: a
measured outside air temperature and humidity acquisition

20 unit that acquires a measured outside alr temperature and a
measured outside air humidity; an air-conditioning control
content setting unit that sets an air-conditioning control
content for generating supply air at a temperature, an
absolute humidity, and a relative humidity within a

25 preliminarily set target range, based on the measured
outside air temperature and the measured outside air
humidity acquired by the measured outside air temperature
and humidity acguisition unit as well as a measured return
alr temperature acquired from the return air temperature

30 measuring instrument; and a device control unit that
controls the amcunt ¢ introduction of the outside air, the
amount of introduction of the.return air, a control amount

of the humidifier, a control amount of the cooler, and an



“and‘introduces the return air; a hum difier capable of humidifying at |east
one of the outside air and the return 10 air; a cool er capable of cooling
at least one of the outside air and the return air; a blower that causes
the return air and the outside air fromthe humdifier and the return air
and the outside air fromthe cooler to enter the first space as the supply
air, and causes the return air to 15 flow out fromthe second space; a
return air te rature neasuring instrunent that neasures return air

t enper at ur @fnoﬁg‘t é)r#Jacilrr- coglnodqlrii g Control’ devicce ] 6gflﬁﬁe

ai r- condi t ic@MdIG ieRTitHPlcddtmice ddddideSeta vieasiy ed rekiosidde iaining
tenperature and humdity acquisition 20 unit that acquires a neasured

out si de ai CAEHSEr AN EENFH e ed -out side air hunidity; an

ai r-condi tigpng contyol; Cont ele SetitiNg Wit dhali Seks +an 0@l kneondi tioning
control content for generating supply air at a tenperature, an absolute
hum di ty, andsadeelagitn vies huimitdint yanwiatid rsta 25 margla mreartielry tdetn tar get

range, based on the .teasured qutside air te rature and the asur ed

outsi de ai PORTY ditfy coduitﬁbed Y5 $re rr‘?é]egfurogeﬁ&?t é‘ib(f@%éﬁq:lg F‘él%ngr%tyme and
hum dity acguiisi titon dikidtasnmeld @S ta JRASWAE I8t Wwhe alut stierperat urse
acquired fromthe return air tenperature 30 nmeasuring instrunent; and a
devi ce contéhignian tHeat St cIEdh IR HT BN Ty dBRELT AT ©Ofe 2But si de

air, the a t_-of  introd i : r.et ur I srdeontral: ampunt. of the
hum- di fier ,ré%;%@&%t% O%J%%f%&;ﬁgg% oltgjr Léngﬁa anSt%A armuntmof air bl own
by thel bl owsrrgdiasechagrs tdfe Eia -tempdirtatoniengrebritheolabsodtugrt hswt doy vt he
air-conditionjng contraql content setting.unit. [0012]1f it is determ ned
that an ai rangt tE 0 He 3 Gl i HPHi rlﬁg‘lsll{vvio[%itr?“a%a&igretsrgfg_er 5r’rgér%_r eat er
than an uppemdddidu.Qf, the tangelodardeaihd hemhsal woethum dieky.ingr if it
is determned that the state of the outside air is wthin an air state

range greatuéyl tt [FmERT Uppere 133 tstoft car fetifal Py risifgé Lo rPEs gdndildg to an
air state w.thin the t et_ranges of .the tenperature.and the ahsolute
humi dity a\rllg&agreeé)t%r“}}%grneﬁ% uaplﬁgr qﬁ“rrﬁ’t lg\‘ ecit e tarnget range o the
tenperabur ef tdhe alompeonididn ,oriheg adortaooid icdntrenty setttiried wonttecanpar es t he
air state of the outside air and an _air state of the returning:r., Then, in

accor dance SEHTHDY MBS 1985 I NGR OGRS Soh,Sathe s A EarPEtdniPRg "Cont r ol
content setddfg-dinids et ar e mhetler-ddg setpdd® raish +eendinl oni ng contr ol
content so that the cooler perforns cooling processing by mnimzing the
amount of ipmocEdsctio P imirHanioing déeaigmonn et Havt roguséiophef the
air-conditioning control_ 20 content so.that the cooler .per.for l,i ng
processi ng Bt Sr%%ixel M ng tV%Iee Lgirr“nrun ° 5FF %%reo u%t icc?%dgftlt% e’ uggjin%%%ali r.
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maximizing the amount of introduction of the outside air.

BRIEF DESCRIPTION OF DRAWINGS
[0013] © [FIG. 1] FIG. 1 is an overall diagram

25 illustrating a configuration of an air-conditioning system
according to an embodiment.

[FIG. 2] FIG. 2 is a block diagram illiustrating a
configuration cf an air—conditioning control device of the
air-conditioning system of the embodiment.

30 | [FIG. 3] FIG. 3 is a.graph illustrating ranges of air
states of outside air classified by the air-conditioning
control device of the air-conditioning system of the

embodiment on a psychrometric diagram.



“25 i'llustrating a configuration of an air-conditioning systemaccording to
an enbodi nent . [FIG 2] FIG 2 is a block diagramillustrating a
configuration of an air-conditioning control device of the air-conditioning
system of the enbodinment. 30[FIG 3] FIG 3 is a graph itlustrating ranges
of air states of outside air classified by the air-conditioning control
device of the air-conditioning system ofs the enbodi nent on a psychronetric

diagram 5. L FI 4] FIG, 4 is a graph illustrating conparison
between an ent hal o Of&)ubf]]sq '_cle4 aiT “afd 2&n éﬂ‘_ﬁﬁ‘eﬁtﬁfsc&fngr&o TN n the
ai r-condi t i 195 e 1€ O T O+ kMl £ & OfoulthRe crimhadi RNt an0Rn@ HRSYGHIEEL i C

diagram 5[FIG 5] FIG 5 is a graph illustrating conparison between a
t enper at ur er®fulhed Put 5 deh&ial e ndittdgpenat goateolt Bevieruaf & in the

air-condit %g%ﬁﬁﬁg o%n daev:géi}achqfo tep(}i%rrt&q%idr%pr; , on a psychronetric

di agram [ i's fa’graph il1lustrating selection of a 10 case in
whi ch, when the DIOGI de] af¥G.0r5 tilwe ar etramph dilrl uss reaadned coaparrdysarequi red
for the cooling decreases in the air-conditi,oning control device according
to the enbodfMERRY Dn" HEHAHFSELT iFE SdiCHgtame [alglrcaan?] FIFEMPP L8 g Sgr aph
i1lustratingr conpard @ ofi A5 PR 6oNSWIRLItaRrah @k ceutrdaodinide &

sel ect a case in which, when the outside air or the return air is cool ed,
ener gy requitedcnordimnitooti iy favchyenedadicegsd@grian -t he air-condi tioni ng

CONLT O et oo SRR Og A1 e SRR O A BaNeLOTR s g 0
Room Mamagetaesw Systleheh, when the outside air or the return air is
cooled, energy required for the cooling decreases in the
air-conditioning control device according to the embodiment,
on a psychrometric diagram.
[FIG. 7] FIG. 7 is a graph illustrating comparison of
15 power consumption of an outdoor unit to select a case in
which, when the ocutside air or the return air is cooled,
energy required for the cooling further decreases in the
air—conditioning.control device according to the embodiment
on a psychromefric diagram.
20
MODE (S) FOR CARRYING OUT THE INVENTION
[0014) <Configuration of a Server Room Management
System>
A configuration of a server room management system
25 serving_as an air-conditioning system for managing a server

room according to an embodiment will be described with

[0015] A server roon management system 1 according to

the present embodiment includes a server rcom 10 of a data
30 center or the like, and an air-conditioning system 20 that

performs air-conditioning of the server room 10.

[0016] | The server room 10 is provided with a double

floor 11 including a plurality of openings 1la. A plurality



“A configuration of a server room nmanagenent system 25 serving. as an
air-conditioning systemfor managi ng a server room according to an

enbodi ment will be described with reference to FIG 1. [0015] A server room
managenent system 1 according to t he present enbodi ment includes a
server room 10 of a data 30 center or the like, and an air-conditioning
system 20 t hat .performs ai r-conditionirg of the server room 10. [0016] The

server room10 is royl thaqubl f 11 incl udj lyraljdy of
openi ngs II%T1 2ol Ur atd ?of ser\%er Slé)cisqq‘lgz 11 chi da ﬁsﬁqng\?ﬁe% ein a
~plurality ofesesver (sndma_tlw_uulth@ttreat ed)reard guieat edh omet me:mtdublﬂddﬂ ddr. 11.
In the server room 10, by operatl on of fans (bl owers) placed in the servers

or fans pl aded-h TH e riper ok HY5 Of’?rfttlt?nlfﬁ Lods d HiY"Sritlering into a
space bel O%H‘@%&mﬂb'&é 1005, 1L 15 SUckedidisy a rSRaee abaue thedoubl e

floor 11 friom the openings ha on the double roor 11 as indicated by an
arrow 36 i NLHAG td.1244,h ddiids adonfargue@Eitrionntiche @ipades dedatved-igy heat

generation of the server 10 wh alrfIOW|s nerat.ed suc that the
air flows © u}éﬁ e retWhn %éﬁérrétl 9 én A %f “ow fglrms&]a%co“l d area 13
serving as g dd¥ sl spase z@@to@ﬂsmmg;d he card @ig &ueked fintar tle sser ver
racks 12-1 to 12-4 and a hot area 14 servi ngJSas a _second space containing

k

warm air flowihepierd D5 oy erandve Herivert Yac N {551 - d e oubl e
floor 11. Begause the generated eat e%e‘i%ﬁh% Ry "drhe Lolwbalr in this

manner, the servers can operate normel ly. [0017] The air-condi t'i oni ng system
20 i nclll@deswhearem wEirAigw ductgeierag adturah diatt e-rﬁﬁeraeztmr@%mu pzes

servi ng as 20 a retur nrﬁa}{r terg)er at ureoérEasu#lojgf nstrurrent T4 an eXll%,USt air
danper 23; Hn-{HIcHT: u FENEHE T F R ASuppl Y 4l diict” 26;  an
out si de ai rsd enPes alrL SenSOlsphte Abriidisiidey aie yndlidiyr sansoerd 28; and
an air-conditioning control device 29.
into the server racks 12-1 to 12-4 and a hot area 14
serving as a second space containing warm air fldwing'out
15 from the server racks 12-1 to 12-4 above the double floor
11. Because the generated heat is cooled by the cold air in
this manner, the servers can operate normally.
[0017] The air~conditioning system 20 includes: a return
air duct 21; a return air temperature sensor 22 serving as
20 a return air temperature measuring instrument; an exhaust
air damper 23; an indoor unit 24; an outdocor unit 25; a
supply air duct 26; an outside air temperature sensor 27;
an outside air humidity sensor 28; and an air-conditioning
control device 29. .
25 [0018] The return air duct 21 is a duct through which
‘air passes, and connects the hot area 14 of the server room
10 and the indoor unit 24 of the air-conditioning system 20.
[0019] The return air temperature sensor 22 measures the
temperature of return alr entering from the hot area 14,
30 and sends the measured value to the air-conditioning
control device 29.
[00201 The exhaust ‘air damper 23 adjusts the amount of

return air exhausted to the outside from the return air



©25[0018] The return air duct 21 is a duct through which air passes, and
connects the hot area 14 of the server room 10 and the indoor unit 24 of
the air-conditioning system?20. [0019] The return air tenperature sensor
22 neasures the tenperature of return air entering fromthe hot area 14, 30
and sends the measured value to the air-conditioning control device 29.
[OOZﬁ]The exgau?t .aiL danper 23 adjustsy the anount of return air exhausted
to the outsjde fromt return air. 7 duct 21 by the degree of openin

t her eof . [é%ﬁT]fﬂekph&gﬁrdﬁﬁﬁ?%&?ﬁrﬂﬁ%ﬁﬁﬂg éb%%§th ai? introdugtiong
danper 241 ggyMing agna heldddr aidid M4 oductidys deviceiu-an out side air

i ntroduction danper 242 5 serving as an outside air introduction device; a
filter 243;irdrdagvcdiifonedayper @%ocﬁqm@%?oiqs CcdARHN 245 and an air
supply fan (ol oo 246 SGYIAN0 A5 SOl U Iz enerald QN oK GRSipdk SUppl Y
air tenperature sensof serving as a supply alr tenperature neasuring

i nstrunent ;seand ray swpplny ol@ sdide ki dirttyr csengdror24:vid22 Thieltrast urn air

i ntroducti on danper 241 adjusts the amunt of return air, i oduced into
the indoor it R2PFHEHITE rétur ? &3° iy ‘i‘??eled%gr%lte 'of*'Bpetii ng

thereof . 15[,0023]-H6, qulrsi @8 Ridr) M@ ductiiony damerl 242 adjdisd s tdien anount
of outside air introduced into the indoor unit 24 by the degree of opening
t her eof . [ CB2Z]CHTe fi |su@P 134 3 irfe Ve IRISIT S rSeASSUL &1 4de [TV IH ristced when

the outsi desuaggprlyi rgirroq:%?ntpie%tqlar@%egﬁ?rfr% instrument; and a supply

10 alr humidity sensor 248.
[0022] The return air introduction damper 241 adjusts
the amount of return air introduced into the indoor unit 24
from the return air duct 21 by the degree of opening
thereof.

15 [0023] The outside air introduction damper 242 adjusts
the amount of outside air introduced into the indoor unit

24 by the degree of opening thereotf.

[0024] The filter 243 removes dust from outside air

introduced when the outside air introduction damper 242 is
20 opened and from return air introduced from the return air

duct 21 when the return air introduction damper 241 is

opened. |

(00257 The humidifier 244 humidifies the outside air and

the return air from which dust is removed by the filter 243
25 as needed.

[0026] The cooling coil 245 cools the outside air and

the return zir from Which dust is removed by the filter 243

as needed, to generate cold air.

[0027] The air supply fan 246 blows cold air generated
30 by the humidification performed by the humidifier 244 as

needed and the cooling performed by the cooling coil 245 as

needed, and causes the cold air to enter the cold area 13

through the supply air duct 26 and the space below the



20 opened and fromreturn air introduced fromthe return air duct 21 when
the return air introduction danper 241 is opened. [0025] The hum difier
hum di fies the outside air and the return air fromwhich dust is

removed by the filter 243 25 as needed.” [ 0026] The cooling coil 245 coo

the outside air and the return air from which dust
243 as needed, to generate cold air.

Fd |

cold air generated 30 by the hum dification pertﬁgﬁed q¥ the humidifie

as needed dA¢Eheicddls v§ V&S Gansd Wy e <Y1

244

s

r

is renoved by the filter
[0Q27] The air supply fan 246 bl ows

244

a5 U iddted, and

causes the ol als 4 entersha £oldh ares 1hd hiouat the ssuspl yoai r: duct

e space below t 8 floor of the server room10. By controlling
the rotati awvrspeddeaf. the air supply fan 246, the anmount of blown air

26 and t he

controll ed.
t enper at ur €
sends the

0028] The .supply air_te t 47, h
2 Duppl 15 A Be 37 1ORGCEE (e RS Servar RSO, an

MBAS Whtharaltis d &4 haigi Iy condidd e nigheaduedd dievi @ eci29.
[ 0029] The supply air humidity sensor 248 neasures the
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‘ h
air to be ismrHSHUCEPT it 1A SEET U MR 1 a 1éeenta%utt e freasur ed
value to theI?%gq#§%ﬁﬂ§ié%HﬂE%f“HBJ%%e:QﬁxiCe 29. [0030] The outdoor unit 25
e coo
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I'S connect ec?
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[0029] The supply air humidity sensor 248 measures the
humidity of supply air to be introduced into the server
room 10, and sends the measured value to the air-
conditioning control device 29.

[0030] The outdcor unit 25 is conneqted to the coqling
coil 245, and supplies_the'cooling?coil 245 with a
refrigerant used when the cooling coil 245 generates the
cold air.

[0031] The supply air duct 26 is a duct through which
alr passes, and connects the indoor unit 24 to the space
below the floor of the server room 10 communicated with the
cold area 13.

[0032] - The outside air temperature sensor 27 measures
the temperature of the outside air, and sends the measured
value to the air-conditioning control device 29. The
outside air humidity sensor 28 measures the humidity of the
outside air, and sends the measured value to the air-
conditioning control device 29.

10033] As illustrated in FIG. 2, the air-conditioning
control device 29 includes a supply air target range
information storage unit 291, a measured outside air
temperature and humidity acquiéition unit 282, an air-
conditioning control content setting unit 293, and a device
contrcl unit 294.

[0034] The supply air target range information storage

unit 291 stores therein a supply air temperature target

l1ng coil 245, and supplies the 'cooling coil 245

'dity of supply



“refrigerant used when the cooling coil 245 generates the 15 cold air.

[ 0031] The supply air duct 26 is a duct through which air passes, and
connects the indoor unit 24 to the space below the floor of the server room
10 conmuni cated with the cold area 13. 20[0032] . The outside air
tenperature sensor 27 neasures the tenperature of the outside air, and
sends the neasured value to the air-condjtioning control device 29. The
outside air humdity sensor 28 neasures the hum dity of the outside air,
and sends TR8IFEASET &d SPERJY B0 1t RerHiG-C 25 i t %gfogoﬁ?‘reolsedfg fce 209.
[0033] As illustrated in FIG 2, the air-conditioning control device 29
includes a“supply air target range information storage unit 291, a neasur ed
out 3! de ai rroneEer at Mhe arech shurdcdicht seictpli 311 | orRRATAT RS2 angh Mamddigy

condi tioning caontral content, setting unit 293, and.a devige trol unit
294. [ 0034FFR&ISUPHIY? éﬁ”rl%t %%etacr &1 it JPRRTTon thuo“rsa*é]ge l?lc’lilq? 291 stores

therei nga SWURRlozahird Renatdd &\ atgetoutds I@ngel antkrpeaunpine aemswmi dity
target range for the server room 10. [0035] The neasured outside air
t enper at ur & 7ard ch@indiasy resh A TR & thIpd e Ui E T s out si de

air 5 tenperaturg ne: yred by fhe qut.si air tenperature sensor 27 and a
measur ed olt'side ai rar’rslur%‘ll‘d'l ty Jmeasnure*d y the outside air humdity sensor

tzﬁe Lrgggg]r 'gict})@(ﬁ]gl gorrdjet i 0ind rogp raint raod L oo nt @mt r et ¢ Mgeuni te TR ACHUI T es
293 acqufiégrfﬁéﬂgggégégéagﬁ%gigg air temperature and the

10 measured outside air humidity acquired from the measured
outside air temperature and humidity acquisition unit 292,
the measured return air temperature measured by the return
air temperature.sensor 22, the measured supply air
temperature measured by the supply air temperature sensor

15 247, and the measured supply air humidity measured by the
supply air humidity sensor 248. Based on these measured
values and on the supply air temperature target range and
the supply air humidity target range stored in the supply
air target range information storage unit 291, the air-

20 conditioning control content sétting unit 293 sets air-
conditioning control contents for generating supply air
within a temperature range and a humidity range set in
advance (which will be described later in detail).

[0037] The device control unit 294 controls an operation

25 of each device in the air-conditioning system 20 based on
the air-conditioning control contents set by thé air-
conditioning control content setting unit 2933.

[0038] <Operation of the Server Room Management System>
An operation of the server room management system 1

30 according to the present embodiment will now- be described.
[0039] In the present embodiment, the supply air target
range information storage unit 291 of the air-conditioning

control device 29 in the server room management system =



10 freasured outside air humdity acquired fromthe neasured outside air
.tenmperature and humdity acquisition unit 292, the measured return air
tenperature neasured by the return air tenperature sensor 22, the neasured
supply air tenperature measured by the supply air tenperature sensor 15
247, and the measured supply air humdity neasured by the supply air

hum dity sensor 248. Based on these neasyred val ues and on the supply air
tenperature target range and the supply air humdity target range stored in
t he suppl ypaiefl itrdngett lvasge rias Grhyeatd on Sroraye Lhidt RFEMAFE e 20
‘condi tioning control content .sett] [ 1.293 set i1 I 14O

control contéfts frgﬁlgéeer?grdat"lhneg Ssdﬁj[rj{%l)anéajﬁ %lﬁﬁn@aaﬂa&%&?gﬁﬁ% :Ez?%e and a
humi dity ramnge ssetveirn radwanoe (which will be described later in detail).

[ 0037] The device control unit 294 controls an operation 25 of .each fd%vi ce

in the air-[@84dilti oniliy s PERZT haBP Gt e & T2 LFondi 138K T t St Fol

cont emaserfanfe)é the aiy -condiddQn ng CoNdFok: cOMEMnSelt ivhe Uhidri2®%

[ 0038] <Operation of the Server Room Managenent Systen®> An operation of the
server roomoraRageENtHesysinem R0 bueording and tAle” Praastitl Sresdi nent wi | |
now be descrihed. [0 I.n the pres rhodi A r get
range info iGiT St 0(9‘5%; Uti‘t J2S9ls‘b(?£3%?1e§ai F-con |F%l|}{)nrhﬁnlz%c%gdrﬁler_oltru§t§3i ce
29 in the senveyt neeydTRIRUERNts 8ysT e idthpniedity naridet staores fidrer ei n
the supply air tenperature target range and the supply air humdity target
range for tthe semver moom 10. [3049] |Bhe heapges amtwatbdibreic Iakge

i nfornmagion. of 5.range set..in accordance w peed & i .

Aner | c]a& S_&cpieet S(ﬁlul—ttgag]%dlﬁéf riger at ?k?l%tv\é\%l%#A(? - coéncialcffclt ocﬁ'?ﬁlgﬁEKn%/i{k%e'er s
(ASHRAE) , i %QSF%{eedfeaisaéi% SURP! s &) 11 & eOPEs AL LS & argesr range @, t he
supply air i Ity target range for the Server room 10. Here, the ranges
bet ween 18 [ 135C, 0 teheplabrsoi e ikl dpe ymzdggels detarsdir0LQPD56 and

0. 0107kg/ kg, and the relative humdity.is equal t | ower  t 60%
[0041] An R EEIGh A G ke ST Rhe Epeag Gty | Red AR 00%

controls each device with the supply air temperature target
15 range and the supply air humidity target range stored in
the supply air target range information storage unit 291 as
described above. _
[0042] The air-conditioning control content setting unit
293 acguires the measured outside air temperature and the
20 measured outside air humidity acquired by the measured
outside air temperature and humidity acquisition unit 292.
[0043] Next, based on the supply air temperature target
range and the supply air humidity target range stored in
the supply air target range information storage unit 291,
25 the air-conditioning control content setting unit 293 sets
air-conditioning control contents for generating the supply
air within the supply air temperature target range and the
supply air humidity target range set in advance. The
se~ting processing of the air-conditioning -control contents
30 performed by the air-conditioning control content setting
unit 293 will now be described in detail. _
[0044] Based on the measured outside air temperature and

the measured outside air humidity thus acquired, it is



“performed when the air-conditioning control device 29 controls each device
with the supply air tenperature target 15 range and the supply air humdity
target range stored in the supply air target range information storage unit
291 as described above. [0042] The air-conditioning control content setting
unit 293 acquires the nmeasured outside air tenperature and the 20 neasured
outside air humdity acquired by the megsured outside air tenperature and
hum dity acquisition unit 292. [0043] Next, based on the supply air
t enper at uréetargetedahgevhhdnt Rsesuppl ¢ BEYCRURTEFEYCt dF§8F2Fange stored in

the supply ai{ﬁg§§g§§rrangﬁlggk LRk on sterage.yni t-291, 025, B8ent

ai r- condi t¥®h oF content “setting unit 293 sets air-conditioning
control coptestsef 8r rgeseratpngdshe Taeppbycairpmettrhicndt hgrsuppbyaai r
tenperature target range and the supply air hum dity target range set in
advance. T%éagé?mihélb?6€é§%PﬁgaoFt?E§ SgrpBgﬁ i??SnPXgugbﬂgrﬁl contents 30

per f or ged be.aitzcondi LLQRN NG 0oL Lok vEORLARK SOt hAG BAI En2A31WW I | now
be desgfibg%m%n éeta?f. [0044]Bas§d on the nmeasured outside air tenperature
and the neasutkd dutgikde.air hum dity thus acquired, it is 11 determ ned

to which ar a Psychronmetri Lagr rtitioned-as iklu at Ln FI G
3 the statéggﬁggrese§¥ B&FsPagcéfgh%gfﬁg;%gﬁggghTﬁé ﬁggéhFénE%%iéggFggram
is a diagram kkkugteat iregagiseahemdtdibymod aiuabytespmglawbrt ehperature, an
absolute/relative humdity, and an enthal py on the diagram [0045]In the
psychr onet 1 D6%di @gramaifed|Gai®:) ttepetsanted ki ra viadthlrad @ Ve Wuni dity of

??ﬁ:llkp O&lb8mgg %g%@i%gg%é S%% %a%%%a%t%t%% %egkgﬁ%@E§ng¥i§esaturatiOn
ranges of air state mentioned below. Here, the state of air
is partitioned based on: a value indicated by the supply
air temperature target range (range indicated by the line
Tl of the lower limit temperature and the line Th of the

15 upper limit temperature in FIG. 3) and the supply air
humidity target range (range indicated by the line X1 of
the lower limit absolute humidity and the line Xh of the
upper limit absolute humidity in FIG. 3) described above;
an upper limit enthalpy indicated by the line Hh of the

20 upper limit enthalpy and a lower limit enthalpy indicated
by the line Hl of the lower limit enthalpy corresponding to
the state of air in the fange within the supply air
temperature target range and the supply air humidity target
range; and an upper limit relative humidity indicated by

25 the line Rh of the upper limit relative humidity. In the
present embodiment, the upper limit enthalpy corresponding
to the supply air temperature target range and the supply
air humidity target range described above is 50 kJ/kg (DA),
and the lower limit enthalpy corresponding to the ranges is

30 35 kJ/kg (DA).

[0046] Region I (First Range of Air State):
Region I is within the supply air temperature target

range, the supply air absolute humidity range, whicn is a



10 X100 is partitioned into areas | to Vindicating five ranges of air
state nentioned below Here, the state of air is partitioned based on: a
val ue indicated by the supply air tenperature target range (range indicated
by the line TI of the lower limt tenperature and the line Th of the 15
upper limt tenperature in FIG 3) and the supply air hunmdity target range
(range indicated by the line X1 of the wer limt absolute humdity and
the line Xh of the upper limt absolute humdity in FIG 3) described
above; an uppsret, rend e\rﬂt‘dmlrpwhawdsw@@tle’d apy tried dtilive Hwrédifthe r209@pper
limt enth andalowerllmt hal Lcat ed h I: 1,0f the
lower |imt aIlh(Fé)’yntt Hal %/O csoaryr’esponcfer% Eno tﬁé l‘s“?caéthg%of% éfgiéofen%talté@?g 8 W thin
the supply @i dwemermdude drarget cnange are chiersitpdlcy ddiagriamm di ty t ar get
range; and an upper limt relative humdity indicated by 25 the Iine Rh of
the upper 100647 el at (Reendrurstdintey of wause prresenthismsaditient 18fheatpper

limt enthal py correspondl ng to the pply_ air tenperature target nge and
t he suppl yeéil%a—hlﬁﬁ it ﬁQ“é?rlgétharrhﬁgr’ecaeP\c ﬁﬁé&l%ﬁvéleééyk?/‘kgqFBi and
the | ower L A r e 4 i1S 0§Ii%lég(DA)

[ 0046] Regi on I Eﬁrc;s?jtaé%nh;dg{ ocfs(%ﬁgdéet&gt%ﬁh n@%g%llac}n i |%s wi thin the
supply air ttrﬁfpe;r AR Kengetpr)anges, ( Hmmlmmdlmm waiaiuriadidry
range, which is a 12 target, and within the supply air relative humdity
range. Thatldwert cctsay,6@%e region | is within a range satisfying follow ng
Equation (1) on the psychronetric diagram [0047](Tenperature of q al to
or higher than 18C and 5 equal to or |ower than 35C) n (Absolute dity
of equab to gy |gherRé%@‘h O 0052 K Kb a1 raquatddte)ar | ower than

0. 0107 kg/kg(DA n (Relative Humidity of equal to or |ower than 60% (1)
10[ 0048] Regi on |18eqiSutond iRayegm A rraSt%tg wer than Ré§ dRYPE ild™itthin a
range Iomer i t y b I e .humi dity range,
which is acfat%[ellt ﬂgjr#dﬂ&ﬁ ]%na[gagorlglﬁcgee %Siig@ har%jr{ < %oglv%/elétrh Illt%mg!t ent hal oy
in a targettamgge,. aithtwithiro sayndehd owegi drnalr tb& ilowagrt Riimi& range
satisfying follow ng Equation (2) on the ychrorretrl thq' ageglon

[ 0049] ( Abs Gt e ¥R it t 'FFY HFan 61

15 is within a range satisfying follow1ng Equation {2) on the

il

psychrometric diagram.
[0049] (Absolute Humidity of lower than 0.0056
kg/kg(DA)) N (Specific Enthalpy of lower than 35
kJ/kg (DA))

20 (2)
[0050] Region III (Third Range of Air State):

Region III is within a range of the supply air
absolute humidity, which i1s a target, and within a range
lower than the lower limit of the supply air temperature

25 range, which is a target, and further within a range
greater than or equal to an upper limit of the supply air
relative humidity, which is a target. That is to say, the
region III is within a range satisfying Equation (3) on the
psychrometric diagram.

30 [0051] (Absolute Humidity of equal to or higher than
0.0056 kg/kg(DA) and eqgual to or lower than 0.0107

kg/kg(DA)) N {(Temperature of lower than 18°C) U (Relative



"kg/ Kg(DA)) n (Specific Enthal py of lower than 35 kJ/kg(DA)) 20(2)

[0050] Region Il (Third Range of Air State): Region Ill is within a range
of the supply air absolute humdity, which is a target, and within a range
| ower than the lower limt of the supply air tenperature 25 range, which is
a target, and further within a range greater than or equal to an upper
limt of the supply air relative humdity, which is a target. That is to
say, the region Ill is within a range satisfying Equation (3) on the

psychr omet rHwnidiiagr am €30{20051] pAbsobhEs Féli}ﬁildﬁgy/f’)gf equal to or higher
than 0.0056 kg/kg(DA) and equal to or lower than 0.0107 kg/ kg(DA)) 30

i (Temperature of lower than 18C) u (Relative 13 Humdity of equal to or

hi gher than @99} . (BgildP032] Reghenhl ¥ahbeutthARangeaak)Ai r State): Region
I'Vis wthin an enthal py range correspondi n% to 5 the ranges of .the _ supply
ai r tenper at ur e Remi durdWiisy Wikkieh agr €7Ehe 1Par §er9%af@ T h-thon 4 WWarge

| ower than the |ower_ |jm.t of I Wy l.u hungdidt ange, which
is ata get%h%rr%n easngéefngt_rheeatsélltp%?ﬁzﬁai}héeﬁ%gel%l%ﬁgﬁi ia%gf %%d$$l ygai r
t enper at ur evif &g es ravhiteh e dete badgetithli® Ehatenios tlowsay thiele tRegion |V is

Lo o ra0gs Pl o0 ol oueng, Eauecan (4l anyd0e SRy
which is a target, or a range greater than the upper limit
of the supply air temperature range, which 1s the target.

10 That is to say, the Region IV 1is within a range satisfying
following Egquation (4) on the psychrometric diagram.
[0053] (Specific Enthalpy of equal to or higher than 35
kJd/kg(DA) and equal to or lower than 50 kJ/kg(DA)) M
{ (Absolute Humidity of lower than 0.0056 kg/kg(DA)) U

15 (Temperature of higher than 35°C)}
) (4)
[0054] Region V (Fifth Range of Air State):
Region V. is a range other than the ranges I to IV. In
particular, as illustrated in FIG. 3, the region V is a
20 range of air state within a range greater than the upper
limit of the supply air humidity target region, or within a
range greatér than the upper limit of the enthalpy range,
which corresponds to the air state within the ranges of the
supply air temperature target range and the supply air
25 humidity target range, as well as within a range greater
than the upper limit of the supply air temperature target
region.
[0055] When it is determined to which of the regions I
to IV the present state of outside air corresponds, the
30 air—conditioniﬁg control content setting unit 293 uses the
measured outside air temperature and the measured outside

air humidity accuired by the measured outside air



*kJ/ Kg(DA) and equal to or lower than 50 kJ/kg(DA)) n {(Absolute Hum dity of
| ower than 0.0056 kg/kg(DA)) 15(Tenperature of higher than 35C) (4)

[ 0054] Region V (Fifth Range of Air State): Region V. is a range other than
the ranges | to IV. In particular, as illustrated in FIG 3, the region V
is a 20 range of air state within a range greater than the upper limt of
the supply air humdity target region, 9of wWthin a range greater than the

upper limt of the enthal range, which corresponds fQ the air state
W t hin t he FemRpER OIS Wé‘cgé‘pﬁﬁ?jglélyr AP dt e Ut”drtgeztg%r'a' IRFTHE S uppl y

air 25 hum di i HGS A% WRlds B MYDivhe Fanae gigater than the
upper lim tldéo yﬁrhgarl%ﬁ%ﬁy air terrperaast ure ta}}r]get region. [0055]When it is

det er mi ned tanpdiadumef gfdsaredonghe medsnndte gHrasiehtaist AMRFTGUEH de air

corresponds, the 30 air-conditioning control_ .content t] | uses
the measur éE?%%H%elcg@yaﬁh“t SRS at Lﬁ’l% gcn_ednpt%reatﬁrleg;esu%en oggutésdlq%e%a}t{l% um dity
acqui red bypd e, FRASURA WU dRididi tyl4ndBNPesdtiy et e ds i i d iy
acquisition unit 292, the measured return air tepperature neasured by the
return air hewpdrat e sEnSH8 2204 e Tfeasir P Udpl P T I¥HPEtat ur e

measur ed by 4e. SUpRIG AldeH GIRAIAL G SENSOr 2 e AN AL 5 Ias Urred
supply air humdity measured by the supply air humdity sensor 248, and
sets air- cotultdéommagiiciontt rdle cont-ertrsd fororeleh ¢ayi ons, 1 aPef farmnrd
described bel ow. The target on whjich the air-conditioni 0 (I
perfornmed isS & st < ke gﬁfy HEH g%enréer%%n%ed‘gffr]%éﬁgt%ﬂé
servergg n heySes val (1omcibre Arass UNP! i0N d Ssursiel dihats noadatendt heat
| oad caused by expiration of a person and the |like is_generated and that

the return @mdrlatsniditsevalard i LUIRDILH*RE- T HECBUDDI Y %erlfs%rﬁ’g‘?ty
AR R o LR e b gt e
value is identical to the supply air humidity measured
value measured by the supply air humidity sensor 248.
15 [0056] Air-conditioning Control Contents in Case of
Corresponding to Région I:
If the present state of outside air falls within the
region I, the outside air can be used as the supply air

without'any change. Therefore, the control contents are
20 determined such that the outside air introduction ratio
reaches 100%, by fully opening the exhaust air damper 23,
closing the return air introduction damper 241, and fully
openingrthe outside air introduction damper 242. At this
time, the humidifier 244 performs no humidification ‘
25 processing or the cooling coil 245 performs no cooling
processing on mixed air.
[0057] Air-conditioning Control Contents in Case of
Corresponding to Region II:
If the present state of outside air falls within the
30 Region II, the control contents are determined such that
the outside air is heated and humidified by mixing the
return air with the outside air. In particulé:, the control

contents are determined such that the degrees of opening of



“Corresponding to Region |: If the present state of outside air falls within
the region I, the outside air can be used as the supply air w thout any
change. Therefore, the control contents are 20 determ ned such that the
outside air introduction ratio reaches 100% by fully opening the exhaust
air danper 23, closing the return air introduction danper 241, and fully
opening the outside air introduction dafper 242. At this time, the
hum di fier 244 performs no humi dificati on 25 processi.ng or, the cooling coi

245 per f or i en & *EGHISNG 1T 668&STNd Jon tHhick&¢ T FF0STTAFENM A i oni ng

Control Con %tq_,i Ca of_. Corr di : i A
o 1Case of 1 ory espondiang 40, (ReghR ildn ddmpdie Juresent
state of " ou as?)éae air f;aﬁ S ﬁtr?iun t he ??0 Relgi on |1, tr?e caénntrolzm(r:ontents

are det er mned, SWeh dehate @9 Ui 5 dBO@Y6r 1S aheatreidnard whuini dihti ed by mi xi ng
the return air with the outside air. In particular, the contral, contents
are det er miaved isiec I itth din tiesl ugegode & 331 @pélichF 'AE PR T BTt i r

danmper 23, the retur o i.ntro i r gk 45 guisi de air
i nt rodu%jti oh r&%é:reogﬁoél_rnéc aldcj g%t(\rteg eﬁe% tokgfgjnud %o%fefrn accordance with
t he outsi de[@jgs]i ntreductyiien triatd,0,a ard-ddtatodnatdl fdicatirgrradud O equi red

anount is perfornmed by the hum difier 244. [O058] At this time, a target
out si de ai rratita otuct iash UstgD Y i adirstER by e Hedsur ed outside air

RSP SRR A S A St gt a gt
the supply @id air thus mixed reaches the target supply air
10 température set in advance within the supply air
temperature target range and the supply air humidity target
range stored in the supply air target range information
storage unit 291.
[0059] ° An absolute humidity X of the air obtailned by
15 adjusting the'outside air introduction ratio and mixing the
returﬁ air with the outside air in this manner is expressed
by Egquation (5) where a measured outside air absolute

humidity is Xo, a measured return air absolute humidity is
Xr, and the target outside air introduction ratio is «.

20 [0060] X=Xoxo+Xrx (1-o) (5)

To change the air thus mixed into supply air in the

target temperature and humidity condition, it is reguired
to perform humidification by XsO0-X, which is a difference
between the absolute humidity X of the air thus mixed and

25 the target supply air absolute humidity XsC. A required
amount of humidification for increasing the humidity by the
difference is calculated by Fsx(Xs0-X) where Fs represents
a flow amount of air supply. Thus, control contents of a.
valve (not illustrated) for controlling an amount of water

30 of the humidifier 244 are determined such that the reguired
amount of humidification is supplied. At this time, the

cooling coil 245 performs no cooling processing on the air



“tenperature target tange and the supply air humdity target range stored in
the supply air target range information storage unit 291. [0059] An absol ute
hum dity X of the air obtained by 15 adjusting the outside air introduction
ratio and mxing the return air with the outside air in this manner is
expressed by Equation (5) where a neasured outside air absolute humdity is
Xo, a nmeasured return air absolute humgity is Xr, and the target outside
air introduction ratio is a. 20[ 0060] X=Xoxa+Xrx( 1-a) (5) To change the
air thus nitked MAE&Ssupply air in the target tenperature and humidity

condi tion, rifhgh§ eadiy ed o perienm: rumdificaldan XS0 Xhathich is a
di fference [E’t&%en tﬁg g%srol- Gte hum di tanlof the air thus mxed and 25 the
target supphysaide ahsolauide themrgity nXsC.r, A thequiged e @ougit of

hum dification faor incgreasing the hum dit the djfference.js calcul ated
by Fsx( XsOI‘X)“l\‘/?iFrétlEarEslorne&rsegi«?ﬁte§m&nfeld0\ﬁ%£%rﬁrlo Edaiarbosfft?ﬁpﬁﬁ“ Thus,
control g cont.ents faf-aa.1 oralare ethethe kliwstiated) Heorontiardgadldyi ng an anount  of
water 30 of the hum difier 244 are deternined such that the required anount
of hum di f hoatlidén viigas (yhys! ired LAt aifi STt iR 2N e SOAS ﬁ:é) cGaAch 45 per forns
no cool i ng _processing.. Qn the .ai.r i t hus i 2dq QQ61] To perform
hunidificaFP&ﬁ%ﬁf%%gﬂi en@%ﬂﬁ?%%ﬁ ?ﬁén§?%5g2 kt‘ﬁ%a}"(r%éturn air, the
required a of huny dificatiqn igdetgyamed as desss ithed Ahaveie The 5
hunidificagﬁggkgfter ?Le ﬁf&ing cdan be onf%%ed by hum difying the return
air in advanege is@ rasiva reacteta o drsgetxpatesciad eoshumdigwing Equation _
{Xr+(X-Xs0)/(1-a)}. [0062]In this casg, Lhe.ta%ggt val ue atpf the outside
10 (6) where a measured outslde air temperature 1s 10, a
return air temperature after humidification is Tr2, and a
target supply air temperature is TsO.
[0063] o= (Tr2-Ts0) / (Tr2-To)x100 (%) (6)
[0064] Air-conditioning Control Contents in Case cf
15 Corresponding to Region III:
If the present state of outside air falls within the
region III, the control contents are determined so that the
outside air is heated by mixing the return air with the
outside air. In particular, the control contents are
20 determined so that the degrees of opening of the exhaust
alr damper 23, the return air introduction damper 241, and

the outside air introduction damper 242 are adijusted
between 0% and 100% in accordance wiﬁh the outside air
introduction rate.

25 [0065] In this case, the target outside air introduction
ratio o is expressed by following Equation (7) where the
measured outside air temperature is To, a measured return
air temperature-is Tr, and the target supply air
temperature is Ts0. _

30 [0066]  a=(Tr—Ts0)/(Tr-To)x100 (%) (7)
At this time, the humidifier 244 performs no

humidification processing, and the cooling coil 245



“air-introduction ratio is expressed by follow ng Equation 10(6) where a
nmeasured outside air tenperature is To, a return air tenperature after
hum dification is Tr2, and a target supply air tenperature is TsO.

[ 0063] a=(Tr 2- Ts0) / ( Tr 2- To) x100( X) ) ( 6) [ 0064] Air-condi tioning Control
Contents in Case of 15 Corresponding to Region I11: I f the present
state of outside air falls within the region Ill, the control contents are
determ ned so that the outside air is heated by mxin the return air with
t he out sSi deealflormlsn nparcicddingr PIOfE SEoMma IR coht ent’s *$ét-er ni ned so

t hat thed penln Qf rbZHﬁt H%’gjeg 3 rgturn air
|ntroduct| gzap tlé)plgu air |Cntro uct |210n ('{c?%%pe)?t 242 are .

adj ust ed b@b‘ﬁﬁ%@p@%ﬁm@ l@)o%dgrioﬁtC(IOI dance vvr th the outsr de air
introduction rate. 25[0065]In this case, J,fgrar t.side ai.r

i ntroduction ratlifo tA9 PI&EENEs SEF U5y Ct-oquH:vﬁ ﬂlwgr e

measur e OLPE?J_%% gy, tt%rep%ro"?tt“iroq 1%k ntds r@ﬁé%&def@itdgd" R rcHanperature
is Tr, and’t targét supply air tenperature is TsO.

30[ 0066] a=(Timi FG)/EFricfo )l Ge(H(rTed on tie QWiide mEir t Ha humi difier 244
perforns no h%ﬂidlflcatgpné%ﬁ%¥%:ng%téi tg&% éé%%#ﬂ%hé&“éo 242 Lhe
e t

performs n&3c sSiAg On (e a1 hus

[ 0067] Ai T - condistdoni; ftgl‘;f}fltdd?alct% el | o Gases of 0 (38T EeSPONgi ngheo Regi on
IV: If the present state of outside air falls within the
humidifier 244 performs humidification of a reguired amount

10 by fully opening the exhaust air damper 23, closing the
return air introduction damper 241, and fully opening the
outside air introduction damper 242.

[0068] In this case, the reguired amount of

humidification is calculated by XsO—Xolwhere the measured
15 outside air absolute humidity is Xo and the target supply
air humidity is Xs0. At this time, the outside air
temperature decreases from To to T along with the
humidification. If the target supply air temperature Ts0O is
lower than T, the cooling coil 245 is controlled to perform
20 cooling processing such that the outside air temperature
reaches the target supply air temperature.
[0069] Air-conditioning Control Contents in Case
Corresponding to Region Vi _
II the present state of the outside air falls within
25 the region V, whether to cool the return alr or the out51de
air to be introduced as the supply air is determined, and
one of the operations is performed.
[0070]) When the return air is cooled, the control
contents are determined so that the outside air
30 introduction ratio reaches 0% and that the cooling coil
245 performs cooling processing, by closing the exhaust air

damper 23, fully opening the return air introduction damper



“5 reégion IV, the control contents are determ ned so that humdification is
performed on the outside air. In particular, the control contents are
determ ned so that the outside air introduction rate reaches 100% and t hat
the humdifier 244 performs hum dification of a required anmount 10 by fully
openi ng the exhaust air danper 23, closing the return air introduction
danper. 241, and fully opening the outsikde air introduction danper 242.
[0068] I n this case, the required anmount of hum dification is cal cul ated by
Xs0- Xo wherd lt,hengeaswsschal 5 rout e el & ra bhsot bt @durini il (4aMP$ IXa 4@nd t he

target supply air humdity is XsO,. Ihis, times t.s) Y= TP G

t enper at ur g’tdggﬂ” addd S ot?%e'l'gl%nbldl‘lﬁ%‘ngé% té}g‘f%%}ﬁnrfééirﬁjlngglﬁﬁéﬁatllfont he
target SuppinscRissirenparatiHe-ddFsdrmind ot dharnd, cdriterdoaldmgneei,| 245 is
controlled to perform 20 cooling processing such that the outside air

t enper at ur & e FREF A ETEHGELS Pl 3R ¢ EMpRTht T echat the cooling
[ 0069] A - endi tiani d Qiemwfﬁcﬁli&@sggg&z@gg@%gpm@ nedi@ iRegi on V:

If the present state of the outside air falls within the region V,
whet her t o teodlhd healdtng rpaigessindhe outside air to be introduced as the

supply air is .determ ned nd one of_ the operati [ f arned.

[ 0070] When [tors%)glret ur r]fphéalq' ﬁ%se coor &t ,“t?’nér c%ﬁt?% P%%’nttznne?goéﬁe eterm ned so
that the owsitdetai rar@0 daddatiiedd oo ratao tieachessD% and t hat the cool i ng

coi|l 245 performs cooling processing, by closing the exhaust air danper 23,
ful |l y openiimg tdumateitcur readiiro i reaoiriet 1 ©9edangethatgtpalicoahtingl ®3ihg t he

outsi-de_air, introduction danper 242. At.thi i t idifen 244
perfort® nd um it Lt i B0 prot L8Ry~ %gtﬁbe)gd %I?’an‘{]iaL onecyo utesﬁce control
contents, tdign trpl CyEien st mayrdeu tet £f 7 hedr seudtiadn tdwenoeoold4ig 5 coi l
245 performs dehum dification processing in addition to the czoolAitng

processingﬁnd opening the outside air introduction damper 242.

this time, the humidifier 244 performs no humidification
processing. In the determination of the control contents,

15 the control contents may be determined such that the
cooling coil 245 performs dehumidification processing in
addition to the cooling processing.
[0072] A particular mefhod for determining whether <o
cool the return air as the éupply air or whether to ccol

20 +the outside air as the supply air will now be described.
The actual operation thereof is performed by the air-
conditioning control content setting unit 293. While three
methods are explained in the description below, any one of
them may be employed.

25 [0073] First Method:

In FIG. 4, if an enthalpy of the return air (return -
air enthalpy) Hr is compared with an enthalpy of the
outside air (outside air enthalpy) Ho, it 1is to be
understood that Ho>Hr is satisfied. In this case, by

30 cooling the return air having lower enthalpy and using the
return air as the supply air, it is possible Zo perform

air-conditioning control with a greater energy-saving



“[ 0071] When the outside air is cooled, the control contents are determ ned
so that the outside air introduction ratio reaches 100% and that the
cooling coil 10 245 perfornms cooling processing, by opening the exhaust air
danper 23, closing the return air introduction danper 241, and opening the
outside air introduction danper 242. At this tinme, the humdifier 244
perfornms no hum dification processing..14n the determ nation of the control
contents, 15 the control contents may be determ ned such that the cooling
coi| 245 peffecths déhdwidirf icatsiednsprecessnfgoiisSadai BLenifoPRESEool i ng
processing. [0072] A particul ar .method for _determnining t tonceal the
return airaag PﬁghsﬁﬁpF§eaFP3§l%W%ﬁﬁer Eé%géoogéo ?%e%®§t§?§8 gpggas t he
supply aircwil bnRawibe deseridenitsihe adtrudls dpemnatican thereet b$ peef or med
by the air-conditioning control content setting unit 293. Wile three

met hods ar ecexphained (ichatthe sdedio=Hpt i oA fh&hewouany denéisf NeReRfRRy be

enpl oyed. 25[ 0073] Fi rst t hod: In.EIG_ .4, if .ent hal py of the
returnf%irCPLéFGr%HQiFsggfﬁﬁiﬁff ﬁPPPébe&ﬁaré&émqﬁ$ﬁ§%l§ﬁtEglpy of the
outsi de ai poheuhside @iy Hhaldy) iMothiet resura ke runder skead cobatdHo>Hr s
satisfied. In this case, by 30 cooling the return air having, |l ower, enthal py
and usi ng thebeetiged @ﬁrt5§fﬁﬁ§¥§ubﬁﬁf'aFPFiQPq;§td6§SFﬁI€Og5lBEF or m

ai r-condi tigni contyr i .eater energy-saving 19 effect. |If Ho<Hr
is satisfiégﬁhgﬁe ou%f#%g%%ﬁ?ﬂﬁgggooled and used as the supply air.

Furt her nore, inIhhéIGasé,whﬂTaﬁmha@@mmh&hpyﬁﬁﬂnﬂhédGU¢§FG@réFPfﬁsTﬁdenticaI
o0l d Gind it 07RS TEHe ESbl Y aiT G oSBT Ion € CORE KOG By Seont rast.
I the retyin,aif nag %?T%Béoz%oc‘%ﬁ h.De dised ;a5 e ssupel.y 1al Enibhe
operation i's conti nued. 4] Second Met hod:
case, by cooling the return air having lower temperature
and using the return air as thé supply air, it is possible
to perform air-conditioning control with a greater energy-
15 saving effect. If To<Tr is satisfied, the outside air is
cooled and used as the supply air. Furthermore,'in the case
where the temperature of the outside air is identical to
that of the return air (that is, To=Tr), if the outside air
has been cooled and used as the supply air, the operation
20 is continued. By contrast, if the return air has been
cooled and used as the supply air, the operation is
céntinued.
[OO75i Third Method:
In the third method explained with reference to FIG. 6
25 and FIG. 7, one of cooling of the return air and cooling of
the outside air is selected so that power consumption of
the outdoor unit 25 corresponding to energy consumed for
cooling the return air or the outside air is made lower.
With this method, air-conditioning with a greater energy- |
3C saving effect can be achieved. The method will be described
specifically with reference to FIG. 6 and FIG. 7.

[0076] FIG. 6 illustrates consideration of whether to



“In FIG 5, if the neasured return air tenperature Tr 10 is conpared with

t he neasured outside air tenperature To, it is to be understood that To>Tr
is satisfied. In this case, by cooling the return air having | ower
tenperature and using the return air as the supply air, it is possible to
perform air-conditioning control with a greater energy- 15 saving effect.
I f To<Tr is satisfied, the outside air 3% cooled and used as the supply
air. Furthernore, in the case where the tenperature of the outside air is

i denti cal tepalhdihefrahey élidr Praithe( CR&E 1cs, 2t6=Fr) OPrpipn&PEuEEPRE Yai r
has been caol e adegg Y@ L tihes Lat Lonc20:he eonti nued.
By contrasta,*rl SOI)[ hr!ae r tur%%aeltt:}%r%sla&% er?ancggl elgl%é%%%ugeg9aggt ﬁggsgppl y air,
t he operatimn FX: .cont itheeK-Y GZ5] Tepre skkettlsodhel enthentchi tdmpetrhodre

expl ained with reference fto FI G .25 and . Fl g‘% 7, %nghgf cog{l.isng of 't he
return air 3l BB HY Gt (e GEOSEAE &P €756l 88CedSo %t RAE Spower
consunpi on. §f, 4 e QUtdeo L dinirt 25 seeptaspoRd G et @ueaengy uaansased for
cooling the return air or the outside air is nmade lower. Wth this nethod,
ai r-condi t i B ng Wi st e @ovETecey-S BO e F§adrreet 164 Che CdchitEved.
The nethod will be descrjbed s i fircal:ly w referen @ 6 and FI G
7. [0076] Flcﬁt%o?ﬁllg% ra%é;'sdlcnoﬁg%ldegét ilgnvg‘ewvﬁét r?grogt‘gl% %G Egg the return
air or the mfsidenar rot ochabtaitrs itdee asuppltoheaien tarnaep$pobeomstiriec agidagr am
as indicated by d and 02. In FIG_7, the XY axi sggaresents t he er,étorance
t enper at ur e-MEHIARER VB G Sholthivg COGHE"845° dnd “Ch& 2 TSP TS
represegts e powes - consunid ameohutheieyt daorneniret22n ELG of ithlustrates
power consunption characteristics of the outdoor unit 25. In FIG "7, in
view of coobutrgidd aiwe reaspertdivelor the outside air, the entrance
terrperaturew he ran 1.4l .of  the i-ng il orsespond to
10 the terrp[e a ulie a‘ra#c]itL t%%&%u%%g}ls%n%fl%t eP%r eot%lcj)(r?’)r}fegll F%gopugﬁgd%utas*?ze air,
respectivelys ¢d&97F] | {s poweracansunpt ivowelRo conswirgrt itohe Poutdi déeai rthies
cooled is conpared with power consunption Pr of en the return air is

cool ed wit reespectisf ot hceo‘??é?%&’rlég] SRS 1% aﬁg% f“«?r?ﬁéllrg%uroéltf&,det he

measur ed out side.abs, humdify X9e e SRasiied Jitfeln rAnfinl @R Koyre Tr,

and the neasured return air humdity Xr, it can be understood that Po<Pr is
satisfied. ﬁmtﬂnéssmzréjyumcﬁiimgetﬂ@@m@ed@rai mnghdhesimgg stiredout si de
air as the ?é%ﬁgg gg;’h&éiéfqy%8§|2kecgglbe understood that Po<Pr is
satisfied. In this case, by cooling the outside air and
using the outside air as the supply air, it is possible to
20 provide air-conditioning control with a greater energy-
saving effect. If Po>Pr is satisfied, the return air is
cooled and used as the supply air. Furthermore, in the case
where the power consumption of the outdoor unit 25 for the
outside air is identical toc that for the return air (that
25 is, Po=Pr), if the outside air has been cooled and used as
the supply air, the operation is continued. By contrast, if
the return air has been cooled and used as the suppiy air,
the operation is continued.
[0078] If the poWer coﬂsumption characteristics of the
30 outdoor unit 25 differ depending on the air volume and the
temperature of the supply air from the air supply fan 246,

the characteristic graph exemplified in FIG. 7 may be



“20 provide air-conditioning control with a greater energy- saving effect.

If Po>Pr is satisfied, the return air is cooled and used as the supply air.
Furthernore, in the case where the power consunption of the outdoor unit 25
for the outside air is identical to that for the return air (that 25 is,
Po=Pr), if the outside air has been cool ed and used as the supply air, the
operation is continued.. By contrast, ifHqthe return air has been cool ed and
used as the supply air, the operation is.continued;§£0078]lf t he power
consunpt i onchpgedtezied iU Gfe WEBY A6 Wi 25 diF FBtPRIebedi ng on

the air ‘vol ung.and. {fe {emperalidie of dinetinplocalde famdna aid supply

fan 246, the characteristic graph exenplified in G 7 may be 21 changed

based on theusuppty af riheolaore iand ddiel SA4Ipl y air tenperature in addition
to on the entrance tenperature and ug%digé%of the cooling coil, 245,
[

[0079] I f théV&iP1condtti'dHi g Tcomty X g B TRt FoF S8t s the

ai r-condj ti Qi g, 69NELOL CANtEM S dNnE L PITes ess e desaiddieds abpvene t he
device control unit 294 generates control signals for controjliqg t he
degrees of ppentmging dercwbbrsuistPaia, ddmpeteVire (IR et hiriniaf r2 94

i ntroduction_danper 24 d 1. | | L Lt roductd oy JO0-dagmer 242,
t he controlgaﬁ%g% %sf%ﬁn%éﬁg'ﬁ%%§5$#%2$9§4%hghd tﬁgq%oolind;%%il 245, and
the rotatioppsperd of the @itawstppiyr feam@6 basethonratercontents. The

device control unit 294 then sends the cqgtroh_sj nal s to_éhe dqyiggs,

" thereby perfBFRPRGCEDR reA™ets 4! et , TRUPPI S HiT Halvi WY 1 & Uppl y air
tenperatqir eqyabue angl, acisappit AT L § yromal tee o i £ her raageatd be a
target is generated. [0080] As descri bed above, according to the present
enbodi nent , thy swbtthy ngeihe? & r -arohdilte ord hat coht RS ont e 1

accordance wi th.the_condition of the outsi prot t ide air
as much as BBEBI]”%I z’ina%%é brilased) ort ¥h& Eéﬂg&‘gg e Q¥ Ble be, O B

unit 294 then sends the control signals to the devices,
thereby performing contrcl. As a result, supply air having
15 a'supply air temperature value and a supply air humidity
value within the range to be a target is generated.
[0080] As described above, according to the present
embodiment, by switching the air-conditioning control
contents in accordance with the condition of the outside
20 air to use the outside air as much as possible, and by
performing control suitable for server management, it 1is
possible to perform air-conditioning control for server
management with a great energy-saving effect.
[0081] Furthermore, by using the outside air as much as
25 possible to perform air-conditioning control, it is
possible to reduce costs required for operating the server
room management system.
(00827 in the embodiment, the values determined with
‘reference to the ASHRAE are used as the supply'air
30 temperature target range and the supply air humidity targét
range. However, they are not limited thereto, and other
values may be used in accordance with the condition oI the

target to be controlled, for example. Furthermore, a part



“perfiorm ng control suitable for server managenent, it is possible to
performair-conditioning control for server nmanagenent with a great
energy-saving effect. [0081] Furthernore, by using the outside air as nuch
as 25 possible to performair-conditioning control, it is possible to
reduce costs required for operating the server room managenent system
[0082] In the enbodinent, the values detepmined with reference to the ASHRAE
are used as the supply air 30 tenperature target range and the supply air
humi dity targethe afgd.e Mowaasth cheyhaarargidit BamhitePdterat o, and ot her

val ues may iblr%bussterda_tien aj.cnc%lr}ﬁtf_ﬂc:e H\l/g}; hJde £ WJIZJ%{ onpf- the target to be

controll ed, exanpl €. €rnor'e, a part or the ol e of each of
the areas peyddiij oneditaisld ldhsstandi@ti nemtFla&c@ diayg ovweritep e et her

areas. [0083]Wile the enbodi pent according tq the present .i nvention has

been descriBEtRM I ditodiGiht Hts” 5trb$ees"§?ﬂ%d“%§/“ \%F dt°Sxanpl e only,

and is got g%%d 1 4y toft e S6oRe @f1¢ hesddvention. idngieesy tde novel
0

syst em and ‘net escri bed herein'may be ‘enbodied in a variety of other
forns; furthernore;e verdmous foritssiomsensulrst | Indsohs, thmd CHahgBsS 9 t he

formof the system and, meth CL 1] 0 heregj 3 |
departing 58 T%@%%i% C‘o]’foodeﬁcﬁi?“lfnévgrﬁﬁ%yn.@h%%@%gﬁ/r%g&%ﬁa%%%%d
their equi vad st St ees i nthended-ior €ovesr 1dves esroosk emd, anbs$thistutions,
nodi fications as Wuld fall within the scope and spirit of the in.ve%ii on.
15 DESCRI PTATN @RS REFERENCGS NUMERALRS [D0B4M 3et VBT H R 4 i riraterient

system 30 Sﬁ%y@%nrﬁ%ynﬂé-ﬂgﬁgﬂﬁiéﬂéﬁﬁ éé%&rﬁfhézfﬂoﬁefw@rsﬁi&$t of the
invention. The accompanying claims and their equivalents
are intended to cover the embodiment and the modifications

as would fall within the scope and spirit of the invention.

15 DESCRIPTION OF THE REFERENCE NUMERALS
[0084] 1 server room management system

10 server room

11 double floor

12-1 to 12-4 server rack
20 13 cold area

14 hot area

20 air-conditioning system

21 return air duct

22 return alr temperature sensor
25 23 exhaust air damper

24 indoor unit

25 outdoor unit

26 supply air duct

27 outside air temperature sensor

30 28 outside .air humidity sensor

29 air-conditioning control device

241 return air introduction damper

242 outside air introduction damper



©2013 cold area 14 hot area 20 air-conditioning system?21 return air duct 22
return air tenperature sensor 2523 exhaust air danper 24 indoor unit 25
outdoor unit 26 supply air duct 27 outside air tenperature sensor 3028
outside .air humdity sensor 29 air-conditioning control device 241 return
air introduction danper 242 outside air introduction danper 23 243 filter
244 hum difier 245 cooling coil 23

243 filter
244 humidifier
245 cooling coil
246 air supply fan
5 247 supply air temperature sensor
248 supply alr humidity sensor
291 supply air target range information storage unit
292 measured outside air temperature and humidity
acqguisitiocn unit
10 293 air-conditioning control content setting unit

294 device control unit



246:air supply fan 5247 supply air tenperature sensor 248 supply air
hum dity sensor 291 supply air target range information storage unit
292 measured outside air tenperature and humdi,:_y acquisition unit 10293
air-conditioning control content setting unit 294 device control unit 24
CLAIMS 1. An air-conditioning systemfor server room management ,including a
first space and a second space separategl,fromeach other, a server being.
pl aced between the first space 5 and the_second space, supply air entering
;Pto_the flrsL space Eeing heat ed by ®eatMgeneration of the server and

owi ng out thrqugh.th >Qn ce e J A I Idain@ni n
systemcorr%r‘isi%’é:gltr %OﬁgggﬁggzﬁgiEg%ifﬁlﬁﬁ%$o d%??bgﬁﬁﬁbﬁggggﬁg%hgdjugts
an 10 amuphcohdingr adddtrisen sphceutsidde alacorahc datter capeas tielde fowrsi de
air; areturn air introduction-gevice t.hat 2quts an an%unLLof
i ntroduct i 8AC8f OFRETr eBurRTYFr Ie&\ﬂigné’lc?lfte‘lf1 StaTe Séond *$Fade s
theserver gam handephpodyges,t Bepdd v @il Reraddring into the first

space being heated by heat generation of the server and

flowing out through the second space as return air, the
air-conditioning system comprising: |

an outside air introduction device that adjusts an

10 amount of introduction of outside air, and introduces the
ocutside air;

a return air introduction device that adjusts an
amount of introduction of the return air flowing out from
the second space of the server room, and introduces the

15 return air;

a humidifier capable of humidifying at least one of
the outside air and the return air;

a cooler capable of cooling at least one of the
outside air and the return air;

20 | a blower that causes the return air and the outside
air from the humidifier and the return air and the outside
air from the cooler to enter the first space as the supply
air, and causes the return air to flow out from the second
space;

25 a return air temperature measuring instrument that
measures return air temperature; and

an air-conditioning control device including:

a measured outside air temperature and humidity
acquisition unit that acguires a measured ocutside air

30 temperature and a measured outside air humidity;

an air-conditioning control content setting unit
that sets an air-conditioning control content for

generating supply air at a temperature, an absolute



‘@ hum difier capable of humdifying at |east one of the outside air and the
return air; . a cool er capable of cooling at | east one of the outside
air and the return air; 20a blower that causes the return air and the
outside air fromthe humdifier and the return air and the outside air from
the cooler to enter the first space as the supply air, and causes the
return air to flow out fromthe second space; 25a return air tenperature
measuring instrument that measures return air tenperature; and an

ai r - condi t honiiag teenerel adeeiles ivee Pudiy:t v Wedsiir &d PFeldrdaagirty

t enper at ur n i,.di a LSl t..0 i il .reasur ed

out si de ai gegoqg E#p%r g%ﬁ?%’a%gggﬁrrtggs lr}rﬂt-‘% r%eua:i%eeoawsﬁ?%‘i %ilt—y;

an air- condetpeliang reoahtiok heonkest: reet tduigs e ta itthdtumsetis yapcquired
air-conditioning control content. for, generati supply.air. at a

t enper at ur 8Y &RcaPF§6EuLEd ?Btﬁ&ﬁediatlf,g Wefar%raet F@@ml&il{ty within a -
preli maarily,. 3¢t (iandehitangeychased on rfdesymaswadoutsi-de air .
tenperature and the neasured outside air humdity acquired by the neasured
out si de ai temprpertater ecand rirdnifdiony tHediiisin o HHMPSAStHEFl as a
measured return_air te rature lired fromthe return air tenperature
nmeasuri ng MRECrameit ;1n§%§u%elfjltc, A a device control unit that controls

t he anount of i ntroductieoncef cohe rout sirder &ilrat tdwentanduntthef ameunadaedt i on
10 of the return air; a control ampunt of the humdifier, .a corg%%%l. anmount

of the coolBEICSNEtARTaRBURCoP LT I G by-The B Rerr HASEFEES tRE
ai r- copgli ti,@nicRG GRALAA! 26Nt aNteostr Y drtsurdi o tHeiidig ieent &ol

content setting unit, wherein, 15if it is determned that an air state of
t he outsi deontrol amount of the cooler, and an amount of air blown by
the blower, based on the air-conditioning control content
set by the air-conditioning control content setting unit,
wherein,

15 if it is determined that an air state of the outside
air is within an air state range greater than an upper
limit of the target range of the absolute humidity, or if
it is determined that the air state of the outside air is
within an air state range greater than an upper limit of an

20 enthalpy range corresponding to an air state within the
target ranges of the temperature and the absolute humidity
and greater than the upper limit of the target range of the
temperature, the air-conditioning control content setting
unit compares the air stéte of the outside air and an air

25 state of the return air, and

the air-conditioning control content setting unit
determines, in accordance with a result of the comparison,
whether to set t“he air-conditioning control content so that
the cooler performs cooling processing by minimizing the

30 amount of introduction of the outside air or whether to set
the air-conditioning control content so that the cooler
performs cooling processing by maximizing the amount of

introduction of the outside zir.



rair-'is wwthin an air state range greater than an upper limt of the target
range of the absolute humdity, or if it is determned that the air state
of the outside air is within an air state range greater than an upper limt
of an 20 ent hal py .range corresponding to an air state within the target
ranges of the tenperature and the absolute hum dity and greater than the
upper Iimt of the target range of the pgnperature, the air-conditioning
control content setting -unit conpares the air state of the outside air and
an air 25 state of the return air, and the air-conditioning control
content setting it.de I A Yefo¥ely ity reskl thabothent
conpari son,E'V\hetTﬂ‘gr taflg ggﬁqlﬁg%gilrn@condi“teﬁgﬁgwgo%te?olrggonten't gso that the
cool er perb@ar asadnolling processing by mnimzing the 30 ambunt of
introduction of the outside air. or. whether to.set the air-caonditioning
control content "§§*CHEr el5o&5ep%§r?m co61 r?élvplaégegsiﬁrtl% By £he
maxi m z ng,the; aEDUAL Qfs kAtkHadUGTHon iof dthe Outside ahe. a26- 2. The
air-conditioning systemfor server room nmanagenent of Claim1, wherein, if
it is deterpndédithandgt keNaino lstare &5t t97d B TButiide CAMPATESwthin the air
state ran e .l r~candi ti.qni: antr ontent I3g =4 t ares an
ent hal py g?htt?}g*gﬁt gifdé'?%i iou%n@ci‘r}%ncaéﬁ hag.{dpg;a ofee{lr}]léﬁr%téi Srr}g gi r r\/ew%ftahmaeach
ot her, - wherewhthagsaahr estletr,of the conparison, if it is 10 determn ned
that the enthal g% of .the return air is sﬁrgal | er than the.enthalgy of the
outside air, thdP&EI0eNESt PSRy Corts "% ST &R 'S8 i /g dni £ sets t he
ai r - congli t ijeRieRE i REL Kola tC ML RN §R tiato it ke« ardteirnpenfories saaollieng
processing by mnimzing the amount of introduction of the 15 qutside air,
and wher ei thaas ther esghelefy tdfe Wenpartisicle 37, tthes adetErRicnéd OFRaL t he
enthalpy'Of.%D%o%u%%%%%n%irgé%fﬂgﬂdﬁyttgyygtéﬁé(gyﬂﬂédﬂﬂiQﬁoEH%greturn air,
the air-cofditi oni ng control cont®ent setting unit sets the air-conditioning
20 control coprtrent ceo tidnat schecrcooltere perdlerm drife meoldorg ipigocessi ng by
maxi m zi ng the ampunt of introduction of the outside air. . 3.thThe
ai r - condi t PERICRE SIPSt &M FIOM EBrAII ridtsim IR e fdntt 195 OGP & e mot, the
whereiqy i iise determned that the air state of the outside air is
within the air state range, the air-conditioning control content setting
unit conpares amndempeErEior.e aof a heevuitsiafe Hia wPag isdmperidt dite 36 the 30
return alrd@f%@nﬁ%%% %&Eﬁr%he enthalpy of the outside air is smaller

than the enthalpy of the return air, the air-conditioning

control content setting unit sets the air-conditioning

20 ° control content so that the cooler performs the cooling
processing by maximizing the amount of introduction of the

outside air.

3. The air-conditioning system for server room management
25 of Claim 1,
wherein, if it is determined that the air state of the
outside air is within the air state range, the air-
conditioning control content setting unit compares an
temperature of the outside air and a temperature of the
30 return air with each other,
wherein, as a result of the comparison, if it is
determined that the temperature of the return air is lower

than the <temperature of the outside air, the air-



“wherein, as a result of the conparison, if it is determned that the
tenperature of the return air is |lower than the tenperature of the outside
air, the air- 27 conditioning control content setting unit sets the
air-conditioning control content so that the cool er perforns cooling
processing by mnimzing the anount of introduction of the outside air,
5and wherein, as a result of the conparison, if it is determned that the
tenperature of the oqutside air is |ower th%n t he t%ngegatg e of the return
air, the aiGendEsrEPENEnFRG EBAt FBRTEBRL &Rt 48Pt PR u Ffssé§§ f'he

ai r - condi t i QRiNg ;6A0LEOLoFeRLENE.S@chRakot RRacoeher cpenter peri0ragol i ng
processing by nmaxim zing the anmount of introduction of the outside air.

4. The air - candiiigopirngesygsngnbl/onisemigingoshemanagarert ontopdimtion
15wher ei n, g{ it is determ.ned that the air state of the outside air is
within the % rF§t 8°&5F85g&8 “t he air-conditioning control content setting
unit cogpares enreKgwheeediredsf ar resallitngft heecoubsipdeiaon,and emnedgy
required for cooling the return air, the energies being for 20 generating
t he supplyQﬁﬁeﬁwﬁnﬁﬁetpé§pépgtG@@PEFﬁéuéﬁsBFUEéehﬁﬁFaﬁgﬁ,aéﬁdlﬁhzongative
hum dity thr%nn” Jhe preli-ainat Ly seb takgeh wargecasdabeing consumed by
the cool er, erein, as a result of the conparison, if it is 23 determ ned
.that the enemrgy trieauingedohdrodosbintgntheetétogn vailt s§tsmihreffthan t he
energy required f.or .cooling the outside _ai h ir- i ti.Qn cont r ol
cont ent sefFFﬁgi&ﬁPﬁngefgn?ﬁg aFPp%%R iﬁ?o%?ﬁ% gg%tfgﬁq%%npgggoggSthat t he
cool er jper f QB P Pricte sRHROGESS AE xRy iMiRigNithiengriche tamduint3Gdofct ion

i ntroduction of the outside air, . and wherein, as a result of the
conpari son,of fthe qu§ sdécePiitned that the energy required for cooling the
out si de :

4. The air-conditioning system for server room management
of Claim 1,
15 wherein, if it is determined that the air state of the

outside air is within the air state range, the air-
conditioning control content setting unit compares energy
'required for cooling the outside air and energy reguired
for cooling the return air, the energies being for
20- generating the supply air at the temperature, the absolute
humidity, and the relative humidity within the
preliminarily set target range and being consumed by the
cooler,
wherein, as a result of the comparison, if it is
25 determined that the energy reguired for cocling the return
air is smaller than the energy required for cooling the
outside air, the air-conditioning control content setting
unit sets the air-conditioning control content so that the
cooler performs cooling processing by minimizing the amount
30 ox intrdduction of the outside air,
and wherein, as a result of the comparison, if it is
determined that the energy required for cooling the outside

air is smaller than the energy reqguired for ccoing the



‘airis smaller than the energy required for cooing the 28 return air, the
air-conditioning control content setting unit sets the air-conditioning
control content so that the cool er perforns cooling processing by
maxi m zi ng the amount of introduction of the outside air. 5 5. An

air-conditioning control nethod for server room managenent, wherein an
air-conditioning control device of an apg-conditioning systen1for server
room managenent in which a 10 return air introduction device suppl y

air introdd@GWH devircd g @Idomtdtidd 30 SR G i HE lfcﬁ neg first
space and g, etCO%dang@{ée SERAAHEE fdBMEacthAderoorddethi £ ehServwes is

pl aced between first space and the second space, and in which supply
air 15 ent erdaige meor fidvens iaqostl isysacer dae Sreated oynareatt gererdts Bt he

server and(%ioms qﬁ{ throuqﬂrt e second, space as return air, perforns:
o 4 Sk

acquiring, ait and Hum y acquisition unit of the
air-conditioning control device a neasured 20 outside tenperature and a
measur ed outside hunmidity; acquiring, by an air-conditioning control
content setling Aihlaellb‘fcct% i FEBh G IR N EIRT dIOHRATET & Whsur ed
return air %ngg&q&%raurnan'tammaUHermmenglnﬂrmmm
25conpar i ng, e air-conditioning control content setting unit of the
ai r-condi ti oni nereotr-otorddiviicmind dantizp dedastifinedf taatadir air state of

(Do outsl e, ali, ) I A4S ol Lana, Orenl oAl A1 Aepef Jim ¢ of

10 return air introduction device and a supply air

.introduction.device are connected to a server room
including a first space and a second space separated from
each other, in which a server is placed between the first
space and the second space, and in which supply air

15 entering into the first space is heated by heat generation
of the server and flows out through the second space as
return.air, performs:

acquifing, by an outside air and humidity acguisition
unit of the air-conditiocning control device, a measured

20 outside temperature and a measured outside humidity;

acquiring, by an air-conditioning control content
setting unit of the air-conditioning control device, a
measured return air temperature from a return air
temperature measuring instrument;

25 comparing, by the air-conditioning control content
setting unit of the air-conditioning control-device, if it
is determined that an air state of the outside air is
within an air state range greater -than an upper limit of
the target range oI the absolute humidity, or if it is

30 determined that the air state of the outside air is within
an air state range greater than an upper limit of an
enthalpy range corresponding to an air state within the

target ranges of the temperature ana the absolute htmidity



30 determned that the air -state of the outside air is within an air state
range greater than an upper limt of an enthal py range corresponding to an
air state within the target ranges of the tenperature and the absol ute

hum dity 29 and greater than the upper limt of the target range of the
tenperature, the air state of the outside air and an air state of the
return air; determning, by the air-congbtioning control content 5 setting
unit of the air-conditioning control device, in accordance with a result of

the conparid®§ dMfstifer HEset e MPPSY -daidi (G oMy (GG lol TS éht t hat

the cool er t%?@e%%r%qolt!h%g ALOCESKING DY HE ML 4he amunt of
i ntroduction of the outside air or whether to set the air- 10 conditioning

control comterite s tidrst neeircoelier; perfornms cool i ng processing by

maxi m zi ng the amgunt .of. i ntroduction of the autside air; t.ting,
upon det er i nat {6 G HE Heter #ﬁlrgﬁ fg,t t1é Olglitrl-ocnolnncigi tcfbonnfi Y tfeo -

contenty andkSeRNturald I9¥0.tHRY 3 [IUeE tGiHine dbtdrf ddeiad f-in
condi tioning control device, an anount of introduction of the outside air,
an anpunt GICANFBHTCHIGR 6f neametlitetfr R4 COMP T ol Wiiiott Tof e

hu”idifiertH%(%yyf n&yﬁ¥gﬁidg dhe ool e ad @n amunty ofc@lre bl own by
the bl ower, 20 based on the set air-conditioning control content.
performs cooling processing by minimizing the amount of
introduction of the outside air or whether to set the air-
10 conditioning control content so that the cooler performs
cooling processing by maximizing the amount of introduction
of the outside air;
setting, upon determination of the determining, the
air-conditioning control content; and
15 controlling, by a device control unit of the air-
conditioning control device, an amount of introduction of
the outside air, an amount of introduction of the return
air, a control amount of the humidifier, a control amount
of the cooler, and an amount of air blown by the blower,

20 based on the set air-conditioning control content.



