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Enbodi ments of the present invention relate to server room rranagi ng air
conditioning systemand air conditioning control nmethod: —
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DESCRIPTION
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SERVER ROOM MANAGING AIR CONDITIONING SYSTEM AND AIR
CONDITIONING CONTROL METHOD

TECHNICAL FIELD
[0001]

Embodiments of the present invention relate to server
room managing air conditioning system and air conditioning
control method.

BACKGROUND ART
100021

In recent years, as use of the information technology
has been being widespread and advanced in a variety of fields,
necessity of a data center that provides a customer with a
connection line toainetwork,Inaintenance/operation services,
and the like has been rising.

[0003] |

In general, in the data center, a heat generation amount
therein is lafge since a large number of servers are installed
therein. In order to normally operate these servers, it is
necessary to keep the data center under environmental
conditions within a predetermined range by appropriately
performing air conditioning.

[0004]

As a technology for cooling an inside of a room in which
a large number of computers are installed as in the data center,
the following has been proposed. An inside of the data center
is composed to be partitioned into two spaces, which are: an
air supply-side space (cold area) to the servers; and an air

exhaust-side space (hot area) therefrom, a cold air is blown
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BACKGROUND ART [ 0002] In recent years, as use of the information

. technol ogy has been being w despread and advanced in a variety of fields,
necessity of a data center that provides a custoner with a connection |ine
to a network, maintenance/operation services, and the |like has been rising.

[0003] In general, in the data center, a heat generation anmount
therein is large since a |arge number of servers are installed therein. In
order tonormally operate these servers, is necessary to keep thg data

cent er uirde? Lémnctod@rréﬁ?él bE@HdlatHroﬁslpwltYhfﬁna MedetErifihed FangeD
appr opr i a el per L ocin 00, 3. gondl 4 Foning, [ 00041 e o1 A5 eehaol ogy

for cool ! a foom in ich alarge nunbe conputers are
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of the data center is conposed to be partitioned into two spaces, which
are: an adrtlseppby-8rde-space (cold area) to the servers; and an air

exhaust-iqgﬁ ipace (hot area) therefrom a cold air is bl own
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With such a configuration, a temperature gradient in such
an area of the room inside is reduced, and 1in addition,
variations in an air supply temperature are reduced, whereby
air conditioning control with a high energy saving effect and
good efficiency can be performed.

Prior Art Literature
Patent Literature
[0006]

Patent Literature 1: Japanese Patent Laid-Open
Publication No. 2010-108359
DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention
[0007]

In the above-mentioned data center partitioned into the
two spaces, control is performed so that the cold alr sucked
by the féns in the servers can satisfy conditions within a
predetermined range, wheréby it becomes possible to perform
the appropriate air conditioning. However, an air
conditioning system has been required, which is capable of
obtaining definite effects more efficiently.

[0008]

The present invention has been made in consideration of
the above-described circumstances. It is an object of the
present invention to provide server room managing air
conditioning system and air conditioning control method, which

are capable of executing air conditioning control with good



into the cold area by an air supply fan, and airflowis formed so that a
.warmair warmed as a result that the cold air in the cold area is sucked by
fans in the servers can be blown out to the hot area. [0005] Wth
such a configuration, a tenperature gradient in such an area of the room
inside is reduced, and in addition, variations in an air supply tenperature
are reduced, whereby air conditioning control with a high energy saving
ef fect and good efficiency can be perfornmed. Prior Art Literature Patent
Li t er at upeefaooen efficiepgyenndlpt BighurBeTIY] EFARESe P&t aitd-Sopen
Publicatjon No. 2010-108359 DI SCLOSURE OF THE | NVENTI ON Problens to be
Sol ved by tHhe"I AvEAti on [0007]

Means for Solving the Problems

[0009]

In accordance with embodiments for achieving the
foregoing object, an air conditioning system for managing a
server room, which has first and second spaces separated from
each other, in which a server is installed between the first
and second spaces, and supply air flowed into the first space
is heated by heat generation of the server, and flows out as
return air via the second space, includes: a cold air generation
device; an air supply fan; a first differential pressure gauge;
and a control device. The cold air generation device generates
supply air satisfying a predetermined condition. The air
supply fan flows the generated supply air into the first space.
The first differential pressure gauge measures a differential
pressure of a static pressure of the second space with respect
to a static pressure of the first space. The control device
decides a control setting value of the rotating speed of the
air supply fan, which serves for setting the measured
differential pressure at a preset reference value, and controls
the rotating speed of the air supply fan based on this control
setting value.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

FIG. 1 is an overall view showing a configuration of an
air conditioning system according to a first embodiment.

FIG. 2 is a block diagram showing a configuratioﬁ of an
air conditioning control device of the air conditioning system
according to the first embodimeﬁt.

FIG. 3 is a block diagram showing a configuration of an



In the above-nentioned data center partitioned into the two spaces, control
. is performed so that the cold air sucked by the fans in the servers can
satisfy conditions within a predeterm ned range, whereby it becones
possible to performthe appropriate air conditioning. However, an air

condi tioning system has been required, which is capabl e of obtaining
definite effects nore efficiently. [0008] The present invention has

been made in consideration of the above-described circunstances. It is an
obj ect ofit hdopresehtol masHiswh des iVl 48 18eP {1 iR G Gom Fanagr g are
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second ‘spaces, supply air
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flows out as return air via the second space, includes: a cold air

gener at i gnbo@viiert - an air supply fan; a first differential pressure gauge;

and a control ice., Th ol ir _generatio evj : it ly air
satisfying a Hgﬁ%egéﬁﬁiﬁgﬂf%ggd? § %?m1%é§%ﬁ$gghﬁ%%§i#%n ?ﬁgﬁ§C§ﬁ§R

gener at egs; supply @ik ddit echienti BstispaseunTheof iarstaidi Ebadentbalingr essur e
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supply fa ?Oﬂﬁi%%bgg?wggtfor setting the neasured differential pressure at
a preset reference ¢vakug,r @kicont 1selcsvitrhe obetratding sspéethofaitthelaw suppl y

fan based on this control setting value. BRI EF DESCRI PTI ON OF DRAW NGS

[0010] control content decision unit of the air conditioning control
device of the air conditioning system according to the second
embodiment.

FIG. 7 is a block diagram showing a configuration of an
air blow control content decision unit of an air conditioning
control device of an air conditioning system according to a
third embodiment.

FIG. 8 is a flowchart showing operations of the air blow
control content decision unit of the air conditioning control
device of the air conditioning system according to the third
embodiment.

FIG. 9 is an overall view showing a configuration of an
air conditioning system according to a fourth embodiment.

FIG. 10 is an overall view showing a configuration of
an air conditioning system according to a fifth embodiment.

FIG. 11 is a block diagram showing a configuration of
anairblowcontrolcontentdecisionunitofénlairconditioning

control device of an air conditioning system according to a

fifth embodiment.



FIG 1 is an overall view show ng a configuration of an air conditioning

. system according to a first enbodi nent. " FIG 2 is a block diagram
showi ng a configuration of an air conditioning control device of the air
condi tioning systemaccording to the first enbodinment. FIG 3 is a bl ock

di agram showi ng a configuration of an air blow control content decision
unit of the air conditioning control device of the air conditioning system
according to the first enbodi nent. FIG 4 is a flowhart show ng
oper at i oBBSDIMEhE HPR BRBRYENAt PO EHRt EMVENETCS on unit of the air

conditigg@gg%ﬁontrol device of the air conditioning systemaccording to the
first e Tment . FIG 5 is a block diagramshow ng a

confi gur at{ pr- 0OfBBa@kknkhow control content decision unit of an air

condi tioning control device of an air conditioning systemaccording to a
second enbodi netwnfigurationRifGsegviey acphdgiReingliowi AGNEPELANILIANs of t he
air blow control content decision unit of t air conditioning control

devi ce ofYEheMafFCREAANEI SR NgT8ysEBRCECESE di'ng to the second enbodi nent .

FIG 7 is a block Hiag:amshavwhite @ rCOMd Ot QA+ £ & odiNa aldrvd owoeent r ol
content decision unit of an air conditioning control device of an air

condi ti onénggsyst emraccordi hgordna shist¢renbbdrAEArding to a ﬁPGﬁFS is a
of tho- aPFOCBHAFLF oREngPEOREFAF Hes BPSF onE 4lr B6RICE o Rg eystem
according tQ ghe third enbodi nent.

[0012]

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 sefver 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
plurality of servers (not shown) are housed, is installed
between the cold area 12 and the hot area 13.

[0013]

Then, by operations of fans (not shown) in the servers
housed in this server rack 11, as shown by arrows a, cold air
supplied from an indoor machine 20 to the cold area 12 is sucked
into the servers of the server rack 11, aﬁd airflow is generated
so that the air supplied to the servers can be flowed out, to
the hot area 13, as return air héated by heat generation of
the servers. Then, in the servers, heat generated therein is
cooled by the cold air sucked thereinto, and the servers become
normally operable.

[0014]

The air conditioning system 1A includes: the indoor

machine 20; an outdoor machine 40; and an air conditioning

" control device 50A.



FIG 9 is an overall view showing a configuration of an air conditioning

. systiem according to a fourth enbodi ment. FIG 10 is an overall
view showi ng a configuration of an air conditioning systemaccording to a
fifth enmbodi nent. FIG 11 is a block diagram show ng a

configuration of an air blow control content decision unit of an air

condi tioning control device of an air conditioning systemaccording to a
fifth embodi ment. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [0011] {First
enbodi nert§l5] (Configuration of server room managi ng air conditioning

system accor di to fir enhodi . rdpti I3 of a
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FIGS. 1 to 3. [0012]
a supply air cooling area 20B connected to the cold area 12
of thé server room 10, in which an exhausting damper 21 is
installed in the return air suction area 20A, a return air
introducing damper 22 is installed between the return air
suction area 20A and the supply air cooling area 20B, and in
the supply air cooling area 20B, there are installed an outside
air introducing damper 23, a cooling coil 24 as a cold air
generation device, a humidifier 25, and an air supply fan 26.
[0016]

The exhausting damper 21 adjusts, by-an opening degree
thereof, an amount of return air that flows from the hot area
13 of the server room 10 into the return air suction area 20A
and is exhausted to the outside.

[0017]

The return air introducing damper 22 adjusts, by an
opening degree thereof, an amount of the return alr introduced
from the returh air suction area 20A to the supply air cooling
area 20B.

[0018]

The outside air introducing damper 23 adjusts, by an
opening degree thereof, an out of the outside air introduced
from the outside into the supply air cooling area 20B.
[0019]

According to needs, the cooling coil 24 cools the outside
air, which 1is introduced thereinto when the outside air
introducing damper 23 is turned to an open state, and the return
air introduced thereinto from the return air suction area 20A

when the return air introducing damper 22 is turned ton an open
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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 first space and
a hot area 13 as a second space, and a server rack- 11, in which a
plurality of servers (not shown) are housed, is installed between the cold
area 12 and the hot area 13. [0013] Then, by operations of fans (not
shown) in the servers housed in this server rack 11, as shown by arrows a,
col d ai rstsatpp) i elte feloyn eenénafobng mhkchi Ae1202tE-the col d area 12 i s sucked
into the servers of the server rack 11, and airflow is generated so that
the air @Uﬁ% ed to the servers can be flowed out, to the hot area 13, as

P
return air he hys heato 988883t i eReOhuhe iFareerss Thendithes hehservers,
heat generated therein is cooled by the cold air sucked thereinto, and the
servers deconee rdrnahd yhepeetble.a:00¥a]ch are inTEEAELBABFELBAPNG syst em
| A includes: the indoor machine 20; an outdoor machine 40; and an air
condi ti oh?¥gltontrol device 50A. [0015] The i ndoor machi ne 20

includes: a refytn,air $yehion:af eas2GAKeNnaw edotla the hothaseais3 of the
server room 10; and a supply air cooling area 20B connected to the cold
area 12 génthetseriveoaiogmcd®lecnbyhtbh aee BxbauEtihg dasser 219 §°

installed in the return air_ suction area, 20A, a.r r il i ing
danper 22¢pgsi #RE Y &F B C{ltéercgtbdr rrr% i Pmsn&g?itfgr?r}a?gaa%k&ggggt he
supply a{% ﬁ%ghgngagrggpggﬁ,a@pdiheothgesg@pbyaabé coobitnghar ear2@B, there
are instal'l ed an'outside air introducing danper 23, a cooling coil 24 as a

cold airrgemenati on device, a humdifier 25, and an air supply fan 26.

[ 0016] The exhausting danper 21 adjusts, by an openi ng degree
t her eof , [8AZ24Aount of return air that flows fromthe hot area 13 of the

server room 10,intg,the [gturd alvySuctionaleemRtAandirs exhatsied to the

out si de. [0017T ’
air thermometer 31, which measures a temperature of the return
air flowed thereinto from the hot area 13, is installed. On
the outside of the indoor machine 20, there are installed: an
outside air thermometer 32 that measures a temperature of the
oucside air; and an outside air hygrometer 33 that measures
a humidity of the outside air. Downstream of the air supply
fan 26 in the supply air cooling area 20B, there are installed:
a supply air thermometer 34 that measures a temperature of the
supply air flowed into the cold area 12 of the server room 10;
and a supply air hygrometer 35 that measures a humidity of the
supply air thus flowed thereinto.
[0023]

Moreover, between the cold area 12 and the hot area 13
in the server room 10, a differential pressure gauge 36, which
measures a differential pressure as a difference in static
pressure between the cold area 12 and the hot area 13, 1is
installed. As the differential pressure gauge, there are: one
that can measure a positive pressure and a negative pressure;

and one that can only measure the positive pressure. In this



The return air introducing danper 22 adjusts, by an opening degree thereof,
an anount of the return air introduced fromthe return air suction area 20A
to the supply air cooling area 20B. [0018] The outside air

i ntroducing danper 23 adjusts, by an opening degree thereof, an out of the
outside air introduced fromthe outside into the supply air cooling area
20B. [0019] According to needs, the cooling coil 24 cools the
outside air, which is introduced thereinto when the outside air introducing
danper 2Snbhadingmied itto IgnnEEEASIEAL BO BAECTREZE eturi &l 3R 68Hckd

thereintq fromthe return.air sucti r en e i
i ntroduct C%éﬁﬁé?“igﬁféSfﬁﬁﬁéﬂgggﬁggﬁ%oggngg ngé,a%ﬁe?%ﬁéyggﬁg%gfing t he
col d airip [{QR20L sAceer g Nggt enderdse tdier ummipdidd serr 2 Gahugrd dhbicesathe

outside air and the return air, which are introduced thereinto.

only measure the positive pressure, two gauges are set: which
are: adifferential pressure gauge that measures adifferential
pressure (dpl) of the cold area 12 with respect to the hot area
13; and a differential pressure gauge that measures a
differential pressure (dp2) of the hot area 13 with respect
to the cold area 12.

[0024]

The outdoor machine 40 is connected to the cooling coil
24, and supplies thereto a refrigerant for use in the event
of generating the cold air in the cooling coil 24.

[0025]

As shown in FIG. 2, the air conditioning control device
502 includes: a measurement value acquisition unit 51; a
cooling control content decision unit 52; a damper opening
degree control unit 53; a coil drive control unit 54; a
humidifier drive control unit 55; an air blow control content
decision unit 56A; and a fan rotating speed control unit 57.
[0026]

The measurement value acguisition unit 51 acquires
measurement values measured by the return air thermometer 31,
the outside air thermometer 32, the outside air hygrometer 33,
the supply air thermometer 34, the supply air hygrometer 35
and the differential pressure gauge 36.

[0027]

Based on the measurement values acquired by the
measurement value acquisition unit 51, the cooling control
content decision unit 52 decides the opening degrees of the

exhausting damper 21, the return air intrbducing'damper 22 and



[0021] The air supply fan 26 flows the cold air, which is generated by

., being cooled by the cooling coil 24 according to needs and by being
hum di fied by the hum difier 25 according to needs, as supply air into the
cold area 12 of the server room 10. [0022] Moreover, in the return air
suction area 20A, a return air thernoneter 31, which neasures a tenperature
of the return air flowed thereinto fromthe hot area 13, is installed. On
the outside of the indoor machine 20, there_are install ed: an,outsLde air
t her nonetles @2tehde FRstiresCA¢EnPerarnrE 6f/ t AedbttSi de"GFRT §HE an

out side air_ hygraoneter - a ra 1 di sof :qubgi d ir.
Downstréﬁﬁfbpggﬁgsifsl§§gﬁﬁgg%§ﬁ%2%H§ﬁﬁfhgggﬁkgf§%ﬁg¥u%gg??hg%ér§3a508,

there arg ipstal bedtent SUPPtMeahtimi BeFaemeREr 34 that neasures a
tenperature of the supply air flowed into the cold area 12 of the server
room 10; [@%%¥B A supply air hygroneter 35 that neasures a humidity of the

supply air th fl.owed t herei . 2 I, area 12
and the hot areeefémpﬁrf%%s%%$ gﬁg%%%ﬁ?%%?Péf8¥§Te?g§%ia%QE%EESE?gggauge
36, whi cdy gRasyr esra sdidfierential opeRssyr aeascasdidd erlencexhaustaniyc
pressure between the cold area 12 and the hot area 13, is installed. As the
di f f er enddmpe pridssting Ritiye? 2ifctRtRPEUCHAE F3RC T AR MRt e R Fo8Ffti ve

br essur e, and, . negali v BLESSHI 95 30000081 H1oLeGR00NLYCTERRUES LhE
cooling control content decision unit 52, and transmit the
created control signals to the respective dampers.
[0029] _

The coil drive control unit 54 creates a control signal
for driving the cooling coil 24 to taken in the refrigerant
from the outdoor machine 40 in accordance with the content
decided by the cooling control content decision unit 52, and
transmits the created control signal to the coéling coil 24.
[0030]

The humidifier drive control unit 55 generates a control
signal for driving the humidifier 25 in accordance with the
content decided by the cooling control content decision unit
52, and transmits the created control signal to the humidifier
25.

[0031]

As shown in FIG. 3, the air blow control content decision
unit 56A includes: a differential pressure determination unit
561i; a first PID control unit 562; a first upper/lower limiter
563; and a number-of-rotations setting unit 564.

[0032]

The differential pressure determination unit 561

acquires the differential pressure, which is measured by the

' differential pressure gauge 36, from the measurement value



enbodi ment, it is necessary to recognize in which area and to whi ch extent
the static pressure is higher, and accordingly, in the case of using the
differential pressure gauge that can only neasure the positive pressure,
two gauges are set: which are: a differential pressure gauge that neasures
a differential pressure (dpi) of the cold area 12 with respect to the hot -
area 13; and a differential pressure gauge that neasures a differential
pressure (dp2) of the hot area 13 with respect to the cold area 12. [0024]
The out decauhachine #0its Jonmed eBDEB/ t BESE60IGThgtebs | A2 feaRATLEPpl i es
thereto a refrigerant for use.in the, e rating the_cald-air in

t he cool?ﬁ%SEBFg’Zgggfﬁﬁigfs +h Wngg éggéng%ﬁgégé.%§? ?ﬁé@aﬁfggO%gitioning
control gdeMi €8e5RAti RekHdes: sadneaswherBntxyahyetaequeiaicticopresistirel; a
cooling control content decision unit 52; a danper openi ng degree control
unit 53;ia boohedrive control unit 54; a humidifier drive control unit 55;
an air blﬁﬁlggntrol content decision unit 56A;, and a fan rotating speed
control URPE57. [ 0026] The neasurenent val ue acquisition unit 51

acqui res neasupgepent iuakues @aswedidynd hehs etuFpeakbnttiber perdtsarre3l, the
outside air thernoneter 32, the outside air hygrometer 33, the supply air
t her noneterg84, carsd suppf y "R Uy oneter P35IAAY St IREF i F4%6F eAbFal 5t essur e

gauge 36. [0027 Bas on, 1 e i:red . t he
neasurenﬁﬁbagéwge1¥ﬁﬁiﬁ%ﬁ%ﬁ gﬁ“ﬂﬁ?%Pﬁiggﬁﬁgégo P%ﬁég%gnﬁsg%%ggﬁﬁgﬁ?xhecision
unit 52 dgcides) e -opamicRyr fegrieesa péatdhiel eshatisti agtdanpeie 2tattihe return
air introducing danper 22 and the outside air introducing danper 23, a
drive copremsusechsabighascetenrgxzmptegdpaned apoumeotet ¥ A6l it coi

24, and gi%%b&%n %%Hegﬁe%EuE@eo?ughg'ébEE g?éa 12 to the hot area 13

is a positive value (positive pressure) (the static pressure
of the cold area 12 is higher than the static pressure of the
hot area 13), or based on whether or not the differential
pressure of .the cold area 12 with respect to the hot area 13
is a negative value (negative pressure) (the static pressure
of the hot area 13 is higher than the sfatic pressure of the
cold area 12).

[0034]

Meanwhile,:Ulthecasecﬁfusing1nﬂ)differentialpressure
gauges 36 which can only measure the positive pressure, a
difference between the differential pressures of these two
gauges (AP = dpl-dp2; dpl 2 0 , dp2 2 0) is taken, whereby in
which area and to which extent the static pressure is higher
are determined.

[0035]

Based on results determined in the differential pressure
determination unit 561,'the first PID control unit 562 outputs
a control setting value for changing the rotating speed of the

"air supply fan 26 according to needs so that the air of the

cold area.12 can surely flow into the hot area 13. At this

10



[0028] The danper opening degree control unit 53 creates control
. signals for setting the opening degrees of the exhausting danmper 21, the

return air introducing danper 22 and the outside air introducing danper 23
at openi ng degrees decided by the cooling control content decision unit 52,
and transmt the created control signals to the respective danpers. [0029]
The coil drive control unit 54 creates a control signal for driving the
cooling coil 24 to taken in the refrigerant fromthe outdoor machine 40 in
accor dancEmei t Ant Heéiconerhed dBented Dy theredefi NG &6nt+of E€8AtEATRSdeci si on

unit 52, wﬁgght%ansnlts the, grggtggecggigg# n??é%%téktgﬁ% caq! kngpeoi I 24.

[0030] K& ALfH &CF Ferdri Ve cont f generates a confro
signal fesndrévidgethaethunidiféeen2dalnpaessndante” w tin tsheelcentvent, deci ded
by the cooling control content decision unit 52, and transmts th created
control shgnaittbst%%tﬁnmiﬂeﬁl@FaQSthFOGBiFerentla1A§r§ﬁ§%ﬁelH FIFGS 3, the

air bl ow control nte I decision,un 5 n e d n

pressur\gfl Et%Fﬁ?nggl%ﬁ ?S%%ig agfkbgtg }B %%%grg gﬁlkgéﬂé% gh?%rst
upper /| ongr sl té&é@énééazalam @ nurher sebttot atboparsed ity Unitt a564. [ 0032]
The differential pressure determnation unit 561 acquires the dlfferentlal

pressurel3thchlg °ﬁe§§@ﬁeEhBySFH§18|PF@ﬁéHF?anpFQ§sEPédgéﬁﬁé 36) /from t he

neasur
enen ¥%e% value of the differential pressure is set at this

reference value “0”, and there is outputted such a control
setting value that reduces the rotating speed of the air supply
fan 26 than at present in order to lower the static pressure
of the hot area 13 based on the set reference value “07”.
[0036]

For the purpose of preventing the rotating speed of the
air supply fan 26 from being 's'uddenly changed and of performing
smooth control, the first upper/lower limiter 563 restricts
an absolute value of a variation range of the control setting
value outputted by the first PID control unit 562 so that the
absolute value concerned cannot become larger than a preset
threshold value. Specifically,whenthecmntrblsettingvalue
with a larger variation range than the threshold value 1is
outputted in the first PID control unit 562, a valueof a smaller
variation range than ﬁhis threshold value is created and
outputted as the control setting value.

[0037]

The rotating speed setting unit 564 sets the rotating
speed of the air supply fan 26 based on the control setting
value, which is outputted in the first PID control unit 562
and has passed through the restriction by the first upper/lower
limiter 563.

[0038]
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acquisition unit 51, and then, based on this differential pressure,

. determ nes in which area between the cold area 12 and the hot area 13 and
to which extent the static pressure is higher. [0033] Here, in the
case of using the differential pressure gauge capabl e of neasuring the
positive pressure and the negative pressure, the differential pressure
determ nation unit 561 determnes in which area and to which extent the
static pressure is higher, for exanple, based on whether or not the
differential presdaneretathadcePeeared ok sitife SHotr &k BaS F3CPE & %posi ti ve
val ue (positive pressure) (the stat]i r f IS

hi gher tﬁh%n%ﬁékgi§F%¥lﬁﬁe§§%fEJb hp%é%h§§§;%§ggl %?%%ﬁgﬁgé dggﬁ%éﬁether or

not the giffgrentical; RIEBFUFiIge ofirt Beowotdnarea denwéth derspeicin taitthe hot
area 13 is a negative val ue (negative pressure) (the static pressure of the

hot ar eaSdB, isichtghesmtiiant bhe rstedtet CPPESSUr 219t K EBEPR by §4¥PP2Y. [ 0034]
Nbanmhil§, ig the case of using two differential pressure gauges 36 which
can onl y*fRa GBre the positive pressure, a difference between the
differentpghopressures of these two gauges (LP = dpl-dp2; dpi 0, dp2 0) is
t aken, whereby in which area and to which extent the static pressure is

hi gher are det €Pp¢nedioe085] server e yPAgERY| 2$T dECBAHMIACRLT t he
differentia ressure.det ermmnation i{. 5 the first PID control unit
562 out pi¥s ﬁgcaﬁFPSElggt%Pn§l§gﬁugnﬁg¥f%ﬂé§$i ng the rotating speed of the

air supply fang2g: acedid 310 sieedsmsaet Batopeadibndfot hthLaledvarea 12
can surely flowinto the hot area 13. At this time, in this enbodinent, a

r ef er enceoval mentgindeaiidi mprehetinsring sotte® EhapgeCrHénBottst ithg Sspeed of
the air suggl¥ fan 26 is set at a differential pressure "0". In such a way,
when it FEPHEtBFRned that the differential pressure of the hot area 13
with respgghoto the cold area 12 is higher than this reference value "0"
(the static pressure of the hot area 13 is higher than the static pressure
of the cold arEarlzye,p@ﬂ@ﬂ%ﬁﬂ©ﬁuﬁ9ﬁ¥@ﬁr%%%ngfF@Péhﬂﬁaﬁhﬁr§§ﬁﬁ%¥ﬁs set

o LS ELEASIEE VALUR Cory B0 LDP P U LB B RO Rl 1
present hR @hdehikOchOwWelinihe StkabiperRressureE ofsd hevdiotthy e 1lB diased on
the set reference value "0". [0036 : '

(supply air supplied from the indoor machine 20 to the server

room 10) sucked by the fans in the servers can satisfy

predetermined conditions; and (2) so that the fans in the

servers can be capable of surely sucking the cold air in the

cold area and blowing out the cold air to the hot area.

[0041]

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 a temperature

ranges from 18 to 27°C, an absolute humidity ranges from 0.0056

to 0.0107 kg/kg, and a 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.

[0042]

In this embodiment, when the air conditioning system 1A

12



For the purpose of preventing the rotating speed of the air supply fan 26

. from bei ng suddenly changed and of perform ng snooth control, the first
upper/lower limter 563 restricts an absolute value of a variation range of
the control setting value outputted by the first PID control unit 562 so
that the absol ute val ue concerned cannot becone |arger than a preset

t hreshol d value. Specifically, when the control setting value with a |arger
variation range than the threshold value is outputted in the first PID
control usidécbbRatadyakbe neaauspmkhér veduiest men staege inhamet hieg vriwr eshol d

value is created and outputted as the control settin al ue. 037

The rot af+ hg FEusInslett gﬁg Ut P%@&dsee?érttﬁ?wnheﬁ?%%peéae 6’1[“(%tsﬁéj]eai r
supply f 2 e t t14 VL } i in the
P e I R A R S LA Tt

first upper/hpyeométart2f H63.tHOMBFferential Thefamre gatdang s peed
control unit 57 creates a contrq% sigqgg for drivuy. the air squI fan 26
at the roPaivngugpedd, LT 15SYelPded Dy 2thie G %ﬁ%ﬁ@%ﬁﬁRIQQH ¢ Gt ent
deCiSiO”dHG%%eSE o and transmts the created control signal to the air
supply fan . 039] (Operations of server room nmanagi ng air

condi ti ofbDhg3system according to first enbodi nent) Next, a

description is made of operations of the server room nmanagi ng . air
condi t i oni ng s@%?é%??%?%ﬁ%%?éi%@F?%x?m?gteﬁﬁiﬁﬁ?mﬁﬁg ﬁ?ﬁﬁéﬁeé’by the

measurement value acquisition unit 51 of the air conditioning
control device 50A, and these are transmitted to the cooling
control content decision unit 52 and the air blow control
content decision unit 56A.

[0044]

In the cooling control content decision unit 52, based
on the measurement values acquired by the measurement value
acquisition unit 51, the opening degrees of the exhausting
damper 21, the return air introducing damper 22 and the outside
air introducing damper 23, the drive content such as the
necessary refrigerant amount of the cooling coil 24, and the
drive content of the humidifier 25, all of which are for
generating the supply air under the above-mentioned conditions,
are decided.

[0045]

For the control for the opening degrees of the exhausting
damper 21, the return air introducing damper.22 and the outside
air introducing damper 23, the control for the drive of the
cooling coil 24, and the control for the drive of the humidifier
25, all of which are for generating the supply air satisfying
the above-described conditions, for example, there can be used
an air conditioning system and.a control method, which are

described in Jépanese Patent Application No. .2010-112560.

13



For the purpose of appropriately cooling the servers installed in the
server rack 11, the air conditioning systemlA in this enbodinent is
operated: (1) so that the cold air (supply air supplied fromthe indoor
machi ne 20 to the server room 10) sucked by the fans in the servers can
satisfy predeterm ned conditions; and (2) so that the fans in the servers
can be capable of surely sucking the cold air in the cold area and bl ow ng
out the cold air to the hot area. [0041] Bet ween t hese, the
condi ti oh80f68 the air supply in (1) are determined in response to a

request fromt Lnstal | S . his I nditions, where a
t enperat ure raﬁgég’fﬁgméﬁ%tégggéﬁ 8%g§%gglﬁ%%B%%%gglt§r§gngéé%fggﬁlo.0056
to 0.010&okgkky, anghalselfald veebutihdi tyné s pR%icrg | €sgrease set the
conformty wth regulations of ASHRAE (Anerican Society of Heating,

Ref ri ger akhaysaaaomienenhdilt 6hienge Bagh rieler SN tEPAMCER S EgUPaEi s ni | ar

thereto. gggﬁgkshgetgg§ fHPPg.SEPB%é%QS %%h?%%%%t§%§QJEﬁﬂﬂkfg%se%kgﬁ]lA I's

activateE _e neasurenent val ues e return al rmonet er
31, the gutsuda air thheesBMRhEr 33t rbhe coutrsinde daidi diygr engters B83rd he

supply air thernonmeter 34, the supply air hygronmeter 35 and the
di f f er enEr&Rtpressife 2ag8ude 286 Tdrite ShdivitdiRl 1SFRTENSE t <@EPEHSt he ai r
conditioEb@g7 ontrol device 50A. [0043] The transmtted measurenent
val ues are-acquired by the neasurenent value acquisition unit 51 of the air
condi tioni ng cupteekedeviaecthBAcoanddrhese cane ronansitt tseid tehdrhe igool i ng
control content decision_unit 52 and the air blow control content decision
unit 56Aprﬁg@@¢]a control signal for taking in the refrigerant from
the outdoor machine 40 to the cooling coil 24 and driving the
cooling coil 24 in accordance with the content decided by the
cooling control content decision unit 52, and then the control
signal is transmitted to the cooling coil 24.
[0048]
Moreover, in the humidifier drive control unit 55, a
control signal for driving the humidifier 25 in accordance with
the content decided by the cooling control content decision
unit 52 is created, and then the control signal is transmitted
to the humidifier 25.
[0049]
In the exhausting damper 21, the return air introducing
damper 22, the outside air introducing damper 23, the cooling
coill 24 and the humidifier 25, the drives thereof are executed
based on the control signals transmitted thereto.
[0050]
As described above, the drives of the exhausting damper
21, the return air introducing damper 22, the outside air
introducing damper 23, the cooling coil 24 and the humidifier

25 are controlled, whereby the supply air, which satisfies the

above-mentioned condition of (1), is generated, and the servers

14



In the cooling control content decision unit 52, based on the nmeasurenent
val ues acquired by the measurenent val ue acquisition unit 51, the opening
degrees of the exhausting danper 21, the return air introducing danmper 22
and the outside air introducing danper 23, the drive content such as the
necessary refrigerant anount of the cooling coil 24, and the drive content
of the humdifier 25, all of which are for generating the supply air under
t he above-nenti oned conditions, are decided. [0045] For the contro
for the operdhieddgr des sofr e ragkats Oinghasifere 2 T ookl PétsurRCAFH

i ntroduci ng danper 22 and the outside air introducing danper 23, the
control FRHTRE HrTVE of the cooling coil 24, and the control for the drive
of the huspsHfier 25, all of which are for generating the supply air
satisfying the above-described conditions, for exanple, there can be used
an air condi t iMovenysystiemtandaar dohRY 6t o Het b & O\t th & SAESC FIbEd i n

Japanese, Pat ent_ Appl i at ion No 2010: 1195601 A3 LO0MAleeq oy Bkl i

t he danp Sonf161° “uni control signals f etting the
openi ng degs eesmf + tHhg1 exhaust i 0 dempeii 2151 1 hevd etowrat ialg sipetecoduci ng
danper 22 and the outside air introducing danper 23 at the opening degrees
deci ded blyethir comp by ontdoli c sacdste Heditsiéh l@niftor5?p§F€t&P€aFg§, and
are transmtted to the respecti ers... {0 - e N the
coi | dri et CoMITt - UnirY ?&{)Sette@e\rigx ?@r%gegtteﬂc? gégl]gn%?o hesi%&rﬁm‘fé%/sgrcatnaki ng in
the refrigeraptsfdomcheoout 80orinmaehi 08140 @ tdhel baoki agt adid c24dand
driving the cooling coil 24 in accordance with the content decided by the
cool i ng eont tol tbenheht adeei sisomelHileSE Ry S Héh t4hle control signal is
transnit&8855? the cooling coil 24.

With reference to FIG. 4, a description is made of
operations when the rotating speed of the air supply fan 26
is decided by the air blow control content decision unit 56A
in order to satisfy the above-described conditions of (2).
[0053]

First, the differential pressure measured by the
differential pressure gauge 36 is acquired in the differential
pressure determination unit 561 (S1), and it is determined
whether or not this differential pressure exceeds the preset
reference value “0” (S2).

[0054]

Here, when it is determined that the static pressure of
the cold area 12 is higher than the static pressure of the hot
area 13, and that the differential pressure does not exceed
the reference value (“NO” in S2), such rotation control for
the air supply fan 26, which is executed at present, is
continued (S3). '

[0055]
Meanwhile, when the static pressure of the hot area 13

is higher than the static pressure of the cold area 12, and

15



[ 0048] Moreover, in the humdifier drive control unit 55, a control

. signal for driving the humdifier 25 in accordance with the content decided
by the cooling control content decision unit 52 is created, and then the
control signal is transmtted to the hum difier 25. [0049] In the
exhausting danper 21, the return air introducing danper 22, the outside air
i ntroduci ng danper 23, the cooling coil 24 and the humdifier 25, the
drives thereof are executed based on the control_ signals transpitted

t her et o. th@obgferent ia AP IRETH DEX ERH R T h& edeirg@S ol 2LHE éxK&dst i ng

danper 21 e retur iR [ - tsi bl

ot T oducl g “danpar 2 TR Bo6Piag Corl I A i rim it of 34 B
cont rol | egom Whes eyt t iceSUppl ynabrihahtobdsatesf lesahtieaaboweéngentieoned
condition of (1) , is generated, and the servers installed in the server
rack 11 afrt kendaiveningontd0bar RIS appt vpPraLerped 00513re 1S

Moreover, in the. air ow cont ral i iGN |40 38H on the
neasureﬁ%%%pggﬁﬁgskﬁ@gh?ﬁ%ﬁf%gEﬁﬁggﬁggggﬁéﬂgﬁ%%§2VU%Q%%hU|S|F?g§§§git 51,
the rot abh nge SRECde0f 1 hbherad EasypRlyalwd oZ6the dedicdedt Wi phessufrer
operating the air conditioning system|A so that the fans in the servers
can suredy ek afiee awial vailue n o0t hand of e 'ef a9 ditP BIR ot SRESoPd air to

the hot Qﬂgaa9§ QEB%E?“%QnaE%V%hER Q%Et at present (S4).
[0056]

Next, for the purpose of nestling the rotating speed of
the air supply fan 26 within a range of upper and lower limits,
the control setting value outputted by the first PID control
unit 562 is passed through the first upper/lower limiter 563,
whereby the control setting value is restricted so as not to
depart from the preset upper/lower limit range (S5).

[0057]

Next, by the rotating speed setting unit 564, the
rotating speed of the air supply fan 26 is set based on the
control setting value, which is outputted in the first PID
control unit 562, and has passed through the restriction by
the first upper/lower limiter 563 (S6).

[0058] .

Then, by the fan rotating speed contrbl unit 57, the
control signal for driviﬁg the air supply fan 26 at the rotating
speed, which is decided by the rotating speed setting unit 564,
is created,.and is transmitted to the air supply fan 26. In
the air supply fan 26, the drive thereof is executed based on
the control signal transmitted from the fan rotating speed
control unit 57.

[0059]

In accordance with the above-described embodiment, the
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[ 0052] Wth reference to FIG 4, a description is nade of operations
, when the rotating speed of the air supply fan 26 is decided by the air bl ow
control content decision unit 56A in order to satisfy the above-descri bed
conditions of (2). [0053] First, the differential pressure neasured
by the differential pressure gauge 36 is acquired in the differenti al
pressure determnation unit 561 (S1), and it is determ ned whether or not
this differential pressure exceeds the preset reference value "0" (S2).
[0054] air copgigliopiey istySiteMdeedr enePatidred e stharli s dsBif elof t he
cold area,12_is_hi gher than the stati.c pressur and
t hat the%aff?%Fgﬁ ga a%r%%%%%%fﬂ%égtﬁb Qéﬁéié&%iﬁé %£$é$§%%2£€%ﬁé%ﬂ%"hKT in

S2), suchibatabtoh&@MIDbikoto tdie: alok: suppl ¥nfaBt26e whieb tise exgaut ed at
present, is continued (S3). [0055] Meanwhi | e, when the static
pressur eddt t(BEPRILY arica SkRlsiafl gheemt Han tREosralprEnprREsSdr &vfththe col d

area 12, and the differential pressure _exceeds.,the reference value ("YES'
in S2), Fﬁéﬁegoﬁofﬁelgﬁrﬁgggegf%5f§®§ngﬁﬁ§ ﬁﬁe%%%'slﬁﬁﬁ%ﬁtﬁﬁrﬁfﬁ%ﬁﬁnthe

hot areathd pgrddetdencotd canga t1dna)dviadFomi 2 1t benai tieandytdaimg to be
appropriately perforned, there is outputted, by the first PID control unit
562, a cWithofosdtdy e edlfieifacysant ad idHe engrget seHLne of feqe can
differen%ialxgre%sure at the reference value "0" and reducing the rotating
speed of the*ai -+ §€ﬁply fan 26 than that at present (S4). [0056]

[0060]
{Second Embodiment}

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

A description is made of a configuration of a server room
managing air conditioning system 1B according to a second
embodiment of the present invention with reference to FIG. 1,
FIG. 2 and FIG. 5.

[0061]

In a similar way to the air conditioning system 1A shown
in FIG. 1, the air conditioning system 1B according to this
embodiment performs the air conditioning for the server room
10. The air conditioning system 1B includes: the indoor
machine 20; the outdoor machine 40; and an air conditioning
control device 50B.

[0062]

Functions oi the indoor machine 20 and the outdoor
machine 40 are similar to functions of these in the air
conditioning control device 50A, which are described in the

“first embodiment, and accordingly, a detailed description
thereof is omitted.
[0063]

As shown in FIG. 2, the air conditioning control device



Next, for the purpose of nestling the rotating speed of the air supply fan
26 within a range of upper and lower |imts, the control setting val ue
outputted by the first PID control unit 562 is passed through the first
upper/lower limter 563, whereby the control setting value is restricted so
as not to depart fromthe preset upper/lower limt range (S5). [0057]

Next, by the rotating speed setting unit 564, the rotating speed of the air
supply fan 26 is set based on the control setting value, which is outputted

ib n tﬂe ;E%tapprééﬁgr 6P dGhiits SEWOHAE Hast passdds t hFBEgReeREFEESTY ct i on

y the first upper/l.qower |imter, . - he fa
rotati ngvggggcfpcg%un]tsr*o ~Uhi’ E%;ﬁt Eggccf)oﬁi@rlor}é g?gﬁ%ﬁlf%?n%er%—?/?%gCl%gnai r "
supply fapi2652f the doipdi npspees,dadieh dantderi ded thys 3 hetreotaatiilng speed
setting unit 564, is created, and is transpitted to the air supply fan 26.
In the adrizappbytfah @6ittie disduhicticoie] <ok (R 1s &d idn te

cont rol signal. transnitied fromihe fan.rolating, speed; caty ohdinidy 57

[ 0059] t'h tthe above- descri odinent, the air

conditiogbegt§xgtng@apcbth@Qr®hQ& gso .that the fans in the servers can
surely suck the cold air in the cold area and blow out the cold air to the
hot arealPA®4lstate where the cold air (supply air supplied fromthe indoor

hi 20 t h - '
CatiShi oo th PROBRt el APMed COMHI ARG, Wher 6y ol PoSondIT, dni no s

satisfies the ter fled conditions, y air conditioning contro
wi t h goodc diiive rebhi ¢h enc) ,afHeacdd Dih g RN Savongeatf@et i saon hmigxecut ed.

[0060] 52, the damper opening degree control unit 53, the coil drive
control unit 54, the humidifier drive control unit 55 and the
fan rotating speed control unit 57 are similar to the functions
of these of the air conditioning control device 50A, which are
described in the first embodiment, and accordingly, a detailed
description thereof is omitted.

[0065]

As shown in FIG. 5, the air blow control content decision
unit 56B includes: the differential pressure determination
unit 561; the first PID control unit 562; the first upper/lower
limiter 563; the number-of-rotations setting unit 564; and a
return air temperature determination unit 565.

[0066] _

Among them, functions of the first upper/léwer limiter
563 and the number-of-rotations setting unit 564 are similar
to the functions of these of the air blow control content
decision unit 56A, which are described in the first embodiment,
and accordingly, a detailed description thereof is omitted.
[0067]

The return air temperature determination unit 565
acquires the measurement value of the return air thermometer

31 from the measurement value acguisition unit 51, and
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{Second Enbodi nent } (Configuration of server room nanaging air

. condi tioning system according to second enbodi nent) A description is
made of a configuration of a server room managi ng air conditioning system
1B according to a second enbodi nent of the present invention with reference
to FIG 1, FIG 2 and FIG 5. [0061] In a simlar way to the air
condi tioning system 1A shown in FIG 1, the air conditioning system 1B
according to this enbodi nent perforns the air conditioning for the server
room 10. d¥herminesontkt hieniogneoyss emtiB i pélrutdesperhsuiredodra meestsiate 20;

Lhe out dogt TRElLre, 80, a0 an < ,cand. Lot g cantsol oy ce, 208, (0062
to functhgngnofntibgsenbinchbendl neendict benhdg ¢alt sek-vdew eeusAA4 iwhich are
described in the first enbodi ment, and accordingly, a detailed description
t hereof thecmntedraf@06Bh rascehbem siuf fRlcGert, 1yt he & extondief beilng cont r ol
device normally operable.

[0068]

Based on the differential pressure between the cold area
12 and the hot area 13, which is measured in the differential
pressure determination unit 561, and on results determined in
the return air temperature determination unit 565, the first
PID control unit 562 outputs a control setting value for the
rotating speed of the air supply fan 26, which serves for
allowing the air of the cold area 12 to surely flow into the
hot area 13, and for setting the return air temperature at the
threshold value concerned or less.

[0069]

Specifically, when it is determined in the return air
temperature determination unit 565 that the return air
temperature does not exceed the preset threshold value, then
in a similar way to the first embodiment, the reference value
for deciding whether or not to change the rotating speed of
the éir supply fan 26 is set as the differential pressure “0”.
Moreover, when it is determined that the differential pressure
of the hot area 13 with respect to the cold area 12 is higher
than this reference value “0”, the target wvalue of the
differential pressure is set at this reference value “0”.
Moreover, when it is determined that the return air temperature
exceeds the preset threshold value, then the reference value
for deciding whether.or not to change the rotating speed . of

the air supply fan 26 is shifted and set at a differential

pressure “P (P: a positive number larger than 0)”. Furthermore,
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50B according to this enbodi nent includes: the neasurenent val ue

, acquisition unit 51; the cooling control content decision unit 32; the
danper openi ng degree control unit 53; the coil drive control unit 54; the
hum difier drive control unit 55; an air blow control content decision unit
56B; and the fan rotating speed control unit 57. [0064] Anong t hem
functions of the neasurenent val ue acquisition unit 51, the cooling control
content decision unit 52, the danper openipg degree control unpt_53, the

coi | driwercdnit idl ARfiarmsined HHuhing 19ert GreVe oot Sunf t°550A%d t he
fan r°tﬁk¥“gf%%¢§% %ngr?éaﬁgéE @geQ%§U§Eﬂk£§ﬁ2tQstﬁggBHECEEQHSt@{sthese of

the air conditioning contr evice 50A, which are deScribed in the first
enbodi med fe radd-a@ceaond ngly, thedetagkedpdesenicpt bonthdetedfersnontt ed.

[ 0065] - As shown in FIG 5, the air blow cgontrol content decision
uni t S6BiaRAWRRestS tHet dit ferbht TafepPerS8ur@lt8t eFnination unit 561; the
first Fﬂ#& trol unit 562; the first upper/lower limter 563; the
nunber - of =Totations setting unit 564; and a return air tenperature

det er mi nati on TuRirt, 585n [ 8868] of suchAnmaupdthennlfisnctisonstofas hehéir st
upper/lower limter 563 and the nunber-of-rotations settjing unit 564 are
sim|ar TofetRNGUNED Hohs %ﬁe@rﬁ%%e%fo@h%hhfrr?ﬁ?ﬁ$%%%tY%iu%0n?%ﬁP deci si on

oL Tofoilileh aLe dscried U LogLikst SObRd SRy 8908601 Ehag)y. 2

detailecfi scription thereof is omtte e return air

t enper atay € sdgbeinT Aati@andnidt peBsaqul s esitthe trehsuremat twalaeeof the
return air thernometer 31 fromthe neasurenent value acquisition unit 51
and detereri eat imephesserenef BheebOFn2ifR ténperature is a preset
thresholﬂjya%ﬁe or less. This threshold value is a value set as an index
i ndi cati hQ. ther or not the servers housed in the server rack 11 are
cool ed suffici @pdyatomd €xteskvel keiong morawlly aperabhéitioning

system according to second embodiment)

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

[0072]

For the purpose of appropriately cooling the servers
installed.in the server rack 11, the air conditioning system
1B in this embodiment is operéted: (1) so that the cold air
(supply air supplied from the indoor machine 20 to the server

. room 10) sucked by the fans in the servers can satisfy
predetermined conditions; (2) so that the fans in the servers
can . be capable of surely sucking the cold air in the cold area
and blowing out the cold air to the hot area; and (3) so that
a temperature of the warmair blown out by the fans in the servers
can become a predetermined value or less.

[0073] . _

Among them, as described in the first embodiment, for

the conditions of the air supply in (1), the control for the

opening degrees of the exhausting damper 21, the return air
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[ 0068] Based on the differential pressure between the cold area 12

. and the hot area 13, which is nmeasured in the differential pressure
determ nation unit 561, and on results determned in the return air
tenperature determ nation unit 565, the first PID control unit 562 outputs
a control setting value for the rotating speed of the air supply fan 26,
whi ch serves for allowing the air of the cold area 12 to surely flowinto
the hot area 13, and for setting the return air tenperature at the
t hr eshol @nvAPHECEBACBRRRAL 0f2 | WS tHpEeYs1de air SpEECPAUCAF Py dalRER it is
determned in,Lhe rsLur &4 tebana W GELELTID At oN U & paba tikhat the
return alr’tenpera}ure 0€sS not exceed the preset threshold value, then in
a simlackomayot ordheHd nehiavbodi-mehtare herfetrednce ol fiterrfidry decihdi ng
whet her or not to change the rotating speed of the air supply.fan 26 is set
as the dthﬁeﬁéﬂpﬂﬁﬁlﬁpés§ﬁ?éAS%RAENBFe&VéP;tﬁﬁénr?qu}gtﬂ%ggr iReéd3Chat the
differen%kaleggessure of the hot area 13 with respect to the cold area 12
i s higher Than this reference value "0", the target val ue of the
di fferentpalbspressure is set at this reference value "0". Mreover, when it
is determned that the return air tenperature exceeds the preset ;hreshold

val ue, then th&nridtes @ VAR f ¥ edetngi Pyt MRS G MBS %F Thafige t he
rotating.speed.of e ai 26 i hi disetpat a+

Gitrer ont EarCpdesire Tpe(BYBELEShARE Rl e hp St R Aok rg) sBrum

Furt her mak e, t hawiedné te + S 1deties wuned dahat r tthe midrfeareenBal thps essurieleof t he
hot area 13 with respect the cold area 12 is higher than this reference

val ue "Peirt REIFaRgERTp? essti® DIPRHE i ¥ e1mana t S edourdS SUBE Yat this
refer encei\fahglgroﬁetekogﬁg%n? the din'F eﬁ%ﬂ%&ﬂré% éar%etar\éal ues Is

set as the'refér8nce va hen based on erence val ue, such a
control seltivigusallyet Bsnsriticédad o de aiot abhdgtspeedgoforttieo Aideviuppl y fan
26 than at present is outputted in order to | ower the static pressure of
the hot aP8a 13. [0071] (Operations of server room managi ng air
conditi0T5695§ysten1according to second enbodi nment)

The transmitted measurement values are acquired by a
measurement value acquisition unit 51 of the air conditioning
control device 50B, and these are transmitted to a cooling
control content decisionunit 52 and an air blow control content
decision unit 56B.

[0076]

In this embodiment, operations executed by the cooling
control content decision unit 52, a damper opening degree
control unit 53, a coil drive control unit 54 and a humidifier
drive control unit 55 are similar to the operations of the
cooling -control content decision wunit 52 of the air
conditioning control device 50A in the first embodiment, and
accordingly, a detailed description thereof is omitted.
[0077]

Moreover, in the air blow control content decision unit
56B, based on the measurement values acguired by the

measurement value acquisition unit 51, the rotating speed of
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Next, a description is made of operations of the server room managing air
conditioning system 13 according to this enbodi nent. [0072] For the
pur pose of appropriately cooling the servers installed in the server rack
11, the air conditioning system 13 in this enbodinent is operated: (1) so
that the cold air (supply air supplied fromthe indoor machine 20 to the
server room 10) sucked by the fans in the servers can satisfy predeterm ned

conditions; (2) so that_th ans jin.the servers.can _he l.e o urely
sucki ng the %Jo%os%ﬁl?lﬁ’ rFatrhgé::ollsd eTrCeléjbeéirid G ﬁ%’ 28? ?%ggggﬁggaifcpéto t he
hot area;: and-£3) t $Ont gt s@steppepat yperphtt hBewakAalh bhewseoutrby the
fans in the servers can becone a predeterm ned value or |ess. [0073]

Among t hean ssraleseniddedhiencohd #1r sin émsodhenerefornd Hel Qomditt C8fs of the

air supply._in (1), the control for_the. openi degre of _the e sting
danper 23°LEHeLF CuFRE AT 55 85&8‘?%@1(&&%@%‘@6 grrfd?t%'hé aorER sslod)éngildr

| ntroducing ﬁéﬂp@Ea@éretQE i e 6RN 1 ©lp fn the egoldiRg reeisl i24thand the
drive control for the humdifier 25 are performed in conformty with the
regul at i sasvet s ASHRARE ameniat hreHeteegahati vasusi of |l&sg lver BEBL1PDET4]

In this enbodi nent, when the air conditioning system1B is activated, the
measur en@RPVéalied3heasured in the return - air thermoneter 31, the outside
air ther@ggggir 32, the outside air hygroneter 33, the supply air

t hernoneter 34, the supply air hygrometer 35 and the differential pressure
gauge 36 are iwithi dedkelrgnteansm FLéd tto an descedpditnonisngtedat 6l devi ce

S0B. operations when the rotating speed of the air supply fan 26

is decided by the air blow control content decision unit 56B
in order to satisfy the above-described conditions of (2) and
(3).

[0079]

First, the differential pressure measured Dby the
differential pressure gauge 36 is acquired in the differential
pressure determinationunit 561, and the return air temperature
measurement value measured by the return air thermometer 31
is acquired in the return air temperature determination unit
565 (S11).

[0080]

Then, in the return air temperature determination unit
565, it is determined whether or not the acquired return air
temperature is a preset threshold value or less (S812).
[0081]

Here, in the case where the return air temperature is
the preset threshold value or less (“YES” in S812), it is
determined that the servers housed in the server rack 11 are
sufficiently cooled, and in a similar way to the case of the
first embodiment, the reference value for deciding whether or

not to change the rotating speed of the air supply fan 26 is
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[ 0075] The transm tted nmeasurenent val ues are acquired by a

. measurenent value acquisition unit 51 of the air conditioning control
device 50B, and these are transmtted to a cooling control content decision
unit 52 and an air blow control content decision unit 563. [0076] In
thi s enbodi nent, operations executed by the cooling control content
decision unit 52, a danper opening degree control unit 53, a coil drive
control unit 54 and a_humdifier drive control unit 55 are simlar to the
operati of8toftthe“céddtPhg -control content decision unit 52 of the air
conditio%@g2 ontrol device 50A in the first enbodi nent, and accordingly, a
detail ed description thereof is omtted. [0077] Moreover, in the air
bl ow control ocosdehtideciisi amheubbbe56Be rbases at Uhe anwasempreat ural ues
acquired by the neasurenent value acquisition unit 51, tgﬁﬁrotatin% speed

of the akFesBpplyer arreeets Weasded d Wi ehei s 1&" opér atrig the arr
Condlt!OQ%ﬁg{ﬁ¥§é8n%&§£ éﬁbt£@%Xé£E’ﬁéﬁEﬁﬁi&ﬁ{g@é%&%ﬁkﬁ:Q%Rﬂ§QHGEXeSUCk the

cold air € cold area and ow out the co air to the hot area as

ment i onedoabayeri@i )1y alvblsad t hatd the tefipeeateare bie tfie Wacidaing bl own

out by the fans in the servers can becone a predetermned value or |ess as
e?%?%ﬂd%gl Y

nent i onedn@bBeE PH D) tq ghrgPe the ToppERnp FPaT §UPRL

descry L0748 [T RSt pue, e, 20 ald 1) spRL Al e g, surel
order toasgds st yvé hewahoy a-degor iched cpridisions dfhd 2efanegnce value

is shifted as described above, whereby it becomes possible to

make the change toward an increase of the rotating speed of

the air supply fan 25.

[0083]

Next, it is determined whether or not the differential
pressure acquired in the differential pressure determination
unit 561 exceeds the reference value “0” or “P” (S15).
[0084]

Here, when it is determined that the acquired
differential pressure does not exceed the reference value (“NO”
in S15), such rotation control for the air supply fan 26, which
is executed at present, is continued (S16).

[0085]

Meanwhile, when it is determined that the acquired
differential pressure exceeds the reference value (“YES” in
S15), then for the purpose of preventing the air from flowing
from the hot area -3 into the cold area 12, allowing the air
conditioning to be appropriately performed, and sufficiently
cooling the servers, there is outputted, by the first PID
control unit 562, a control setting value for setting the target
value of the diffefential pressure at the reference value “0”

or “P” and reducing the rotating speed of the air supply fan
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(3) . [0079] First, the differential pressure neasured by the
.differential pressure gauge 36 is acquired in the differential pressure
determ nation unit 561, and the return air tenperature mnmeasurenent val ue
measured by the return air thernoneter 31 is acquired in the return air
tenperature determination unit 565 (S11). [0080] Then, in the return
air tenperature determnation unit 565, it is determ ned whether or not the
acquired return air tenperature is a preset threshold value or |less (S12).
[0081] 26 thametlatiattheeeast whAéreé-the return air tenperature is the

preset tﬂgﬁggﬁld value or less ("YES' in S12), it is determ ned that the
servers in the server rack 11 are sufficiently cooled, and in a

simlar way taid:he case e Phedddsbrephedicmnng the reterengespakde for
deci di ng whet her or not to change the rotating speed of the air supply fan

26 is sef whe"alr(SiBply[He8226 from bekaswkifdeniy changgase2fReré the

return air tenperature exceeds th reset threshold value (" " S12), it
i s det erkit ied” h%95¥%§“§bF98 §Ohoﬁ§eacpﬁtfﬁg'%%Egé?gﬁg%&eﬁéugggtﬁgg )
suf fi ci epflpheaalad, pandcbhe rbef eheacseyal s d e decirdivigh whet fierser not to

change the rotating speed of the air supply fan 26 is shifted and set at
the dif fepeatihdwpredsmisetPS5ER:, ahsasiny idreiumberl e gérlefaffoFhe(s14).

e o S SIE R YA B S L BB SEsCLLBES SR o ML RRL AL g
air supphy f&h 25 become larger than a preset threshold value (S18).
[0087] |

Next, based on the control setting value, which 1is
outputted in the first PID control unit 562 and has passed
through the restriction by the first upper/lower limiter 563,
the rotating speed of the air supply fan 26 is set by the rotating
speed setting unit 564 (S19).

[0088]

Then, by the fan rotating speed control unit 57, the
control signal for driving the air supply fan 26 at the rotating
speed, which is decided by the rotating speed setting unit 564,
is created, and is transmitted to the air supply fan 26. 1In
the air supply fan 26, the drive thereof is executed based on
the control signal transmitted from the fan rotating speed
control unit 57.

[0089]

In accordance with the above-described embodiment, the
air conditioning system can be operated so that the fans in
the servers can surely suck the cold air in the cold area and
blow out the cold air to the hot area in a state where the cold
air (supply air supplied from the indoor machine 20 to the
server room 10) sucked by the fans in the servers satisfies

the predetermined conditions. Moreover, even in the case
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[ 0083] Next, it is determ ned whether or not the differenti al

, pressure acquired in the differential pressure determ nation unit 561
exceeds the reference value "0" or "P" (S15). [0084] Here, when it
is determined that the acquired differential pressure does not exceed the
reference value ("NO' in S15) , such rotation control for the air supply
fan 26, which is executed at present, is continued (S16) . [0085]
Meanwhi l e, when it is determ ned that the acquired differential pressure
exceeds whereef®r dnee vahuehe YEStviemsS1by, iteredsmdt e poapese dife

preventing the air fromflowng fromthe hot area 13 into the cqld area 12,
al | ow ngt?ﬁgeéF’lFug’f@nHift C8fi AG Tt Brﬁé'aﬁﬁ‘rlipﬁaéteeﬁ?npgﬂﬁf &qﬂ.@d;] wdy'r&‘ %y

suf fi ci eﬁgkxngogé gy Pg SEIVELSe tHherechs Ayt PuLied s bhether fdupsit PI D
control unit 562, a control setting value for setting the target val ue of

the diffénentaal phesserecans ddre befereme sud e 'Ot Iy, "WPle maigy rigduci ng

the rotating speed of the air supply fan_ 26 than that at present, (S17).
[0086] air COTP\%%(HO’FJO?Qt%%%&%é%ogoﬁfje‘i}r’éh‘f? ﬁ&ftlf?elerftﬁyaﬁpﬁ‘ga of the

air SUppE¥ﬁ%3?0%gVEF%”bQ%EQQ sudden y.,.chanaged and of perform ng snooth

control, ntrol “setting val ue outputted by the first PID control unit
562 is passeédithrough the first upper/lower limter 563, whereby the
absol ute val ue of the variation range of the control setting value is
restrict édPdsdas™ReA1¢™dcone | arger than a preset threshold val ue (S18).

[ 0087] '}'@eshfiga\%s@ieﬂ Lhe Lanty Qloo%%éﬁggi%{%lé@r G il Q4 put t ed

inthe first PID control unit 562 and has passe rough the restriction by
t he firstyspper Acowedinigmttert 5631 dnfeodioteatting speed of the air supply fan
26 1's set by tRedersoct:ca%;i)tniqor?piesegaggtcgfi ggcgrqgfggg?gtggrllg f a server room
managing air conditioning system 1C according to a third
embodiment of the present invention with reference to FIG. 1,
FIG. 2 and FIG. 7.
[0091]
In a similar way to the air conditioning systems 1A and
1B shown in FIG. 1, the air conditioning system 1C according
to this embodiment performs the air conditioning for the server
room 10. The air conditioning system 1C includes: the indoor
machine 20; the outdoor machine 40; and an air conditioning
control device 50C.
[0092]
' Functions of the indoor machine 20 and the outdbor
machine 40 are similar to functions of these in the air
conditioning control device 50A, which are described in the
first embodiment, and accordingly, a detailed description
thereof is omitted.
(00937 .
As shown in FIG. 2, the air conditioning control device
50C according té this embodiment includes: the measurement

value acquisitionunit 51; the cooling control content decision



[0088] Then, by the fan rotating speed control unit 57, the control
. signal for driving the air supply fan 26 at the rotating speed, which is
decided by the rotating speed setting unit 564, is created, and is
transmtted to the air supply fan 26. In the air supply fan 26, the drive
thereof is executed based on the control signal transmtted fromthe fan
rotating speed control unit 57. [0089] In accordance with the

above-descri bed enbodi ment, the air conditioning system.can Ee ope ated so
thgt bIt heﬂflatns53h?n thife OSEPRET §PEE NSUFEIOYF SSuER e I 5Pd tarr /i ARENECLSI d area
an ow, out the .cold ai.r togt h rea.i t r cogkd air
(supply %ﬁ%v%nﬁﬂﬂﬁiﬁ}fﬂ%ﬁ% Eﬁé Rﬁ&ogpmﬁggﬁfﬁgrg%§Qﬁ% ?ﬁgﬁgggvgggFoggflo)
sucked byn ther fanswi Bohbeoservarsnsadesfiisasrt heipr eslet eramdedheofidit i ons.
Moreover, even in the case where a load on the servers is increased to
rai se theotanpeg ateeed oforhEChorPaFea/ - this case can be coped with by

maki ng |L @gfg to increase the rotating speed of the air supply fan, and
the servet’ chn be cool ed sufficiently, whereby the air conditioning

control with gocthdrimerffieianeyoand arthi ghhenengyssashagt ef feduecan be
executed. [0090] {Third Enbodinment} (Configuration of server room
managi ng @il ebhier iveriithglsyst @ MCLLdHUFRPEES Lt $RP e BTG H feity) Uit A

O PLaPn 1% RS oRRAR) AUCaLLon gL Sepyere s comenadl Bgustr
i nventi oot £H1 nefer encethe hlifidlfiBkGir2vandoft fol 7unit 55 and the
fan rotating speed control unit 57 are similar to the functions
of these in the air conditioning control device 50A, which are
described in the first embodiment, and accordingly, a detailed
description thereof is omitted.
[0095]

As shown in FIG. 7, the air blow control content decision
unit 56C includes: the differential pressure determination
unit 561; the first PID control unit 562; the first uppef/lower
limiter 563; the return air temperature determinationunit 565;
é second PID control unit 566; a second upper/lower limiter
567; a signal selection unit 568; a third upper/lower limiter
569; and a rotatihg speed setting unit 570. '
[0096]

Among them, functions of the differéntial pressure
determination unit 561, the first PID control unit 562, the
first upper/lower limiter 563 are similar to the functions of
these of the air blow control content decision unit 56A, which
are described in the first embodiment, and accordingly, a
detailed description thereof is omitted.

[0097]
The return air témperature determination wunit 565

acquires the measurement value of the return air thermometer
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[0091] In a simlar way to the air conditioning systens | A and 1B
« shoywn in FIG 1, the air conditioning system1C according to this

enbodi ment perfornms the air conditioning for the server room 10. The air
condi tioning system 10 i ncludes: the indoor machine 20; the outdoor mnachine
40; and an air conditioning control device 50C. [0092] Functi ons of
tpethndoor naﬁhine 20 agd t he outdoor machine 40 are simlar to functions

o ese in the air conditioning control device 50A, which are described in
the firstl efBe8I nene, BERPHGH ngPy U 86HEFFed188sctibl | g’&'t h8FEof is

omtted. ,[.0093] o herr2S SPOML {8 ELGurdy al P& dide cONMI k QN pdegant r Ol

device SOC according to this embodi ment includes:” the measurenent val ue
acqui si tiroresib1d Sdaltdeogodksng control content decision unit 52; the
danper openi ng degree control unit 53; the coil drive control unit 54; the
hum di fi 90T ve control unit 55; an air blow control content decision unit

560; and the f anseraoggtg&glls%seggltgggﬁ%@d Hﬁit%éZetLPQ%‘lﬂr temperé\:ﬁrﬁ% t hem

functions of the measur ement” val ue acquisition unit , the cooling control
content glecd shomatinbh B2t 588, darpeecopen? Ty cdegrred contrid6 oncpusds, the
coil drive control unit 54, the humdifier drive control unit 55 and the
fan rot at cRgtIeeetic Bbhbe Ha e £O57NF &SRk NGr SPBS t?efr’F{)ﬁcf’tJiroﬁgpg Ythese in

e o el O OBk 10000 S lcfy o deagr Hhea i e 11t
housed in the server rack 11. At this time, such a control
setting value as follows is outputted: in the case where the
return air temperature is the preset threshold value or less,
it is determined that the servers are sufficiently cooled, and
the rotating speed of the air supply farn 26 at present is
maintained; and in the case where the return air temperature
exceeds the preset threshold value, it is determined that the
load on the servers is increased and the servers are cooled
insufficiently, and the rotating speed of the air supply fan
26 is increased in order to set the return air temperature at
the threshold value or less.

[0099]

For the purpose of preventing the rotating speed of the
air supply fan 26 from being suddenly changed and of performing
smooth control, the second uppei/lower limiter 567 restricts
an absolute value of a variation range of the control setting
value outputted by the second PID control unit 566 so that the
absolute value concerned cannot become larger than a preset
threshold value. Specifically, when the control settingvalue
larger than the threshold value is.outputted in the second PID
control unit 566, a value smaller than this threshold value
is created and outputted as the control setting value.

[0100]



[ 0095] As shown in FIG 7, the air blow control content decision

. unit 560 includes: the differential pressure determnation unit 561; the
first PID control unit 562; the first upper/lower limter 563; the return
air tenperature determnation unit 565; a second PID control unit 566; a
second upper/lower limter 567; a signal selection unit 568; a third
upper/lower limter 569; and a rotating speed setting unit 570. [0096]

Among them functions of the differential pressure determ nati og unit 561,
the first Pl DM6ntsosnahi G iRe #EEt XWSperPTORET S| iTi% eTOB63 ar e

simlar 1o 40 UG onsoh 1hess dled i, digiPhow eontdkogont evkedeci sion
SCri ped | t

unit 56ASWhi'ch are de e first enbodi nent, and accordingly, a
det ai | ed jdescsd pt baa tdrwey esdnt sobnsettednd 08Ale, whichThexs epasaedir
tenperature determination unit 565 acquires the neasurepent value qf the
return ailrrqumr fgretsacongl UPPEH/ v ke ddd-difént W\%&Ihuéa&ggﬂ?:gﬁri'oﬁn nit 51,

and determ nes whet her or t. iyt L AtWIe 1§ Ay R gset
t hr eshol ¥f ?t_uset(g’re %%E‘Tfof%%géﬁ% {7§EHE§§€€ Snfg}?é u tssdetermyned in the
return ajgidenperature determ nation unit 565, the second PID control unit

566 outputs a control setti n? value for the rotating sg&g}d of ttrcetai r
supply fan 26,Thhitkhréerrpes/ FQresdiftidientry Toots hgt %2P¥8r4 Roused in

the server,rack 11, At this.t] ho2 ¢omt rol,selting-vahyeyasutol | ows

i s outplY3E¥ Ph tjﬁﬁée ggs%%n%rﬁ%?%e?grn ai It enper at ur e i%l the preset

t hr eshol gk vat tied By kesssibhal saleier idmerhittha68t be tertvehe abeodutkiciently
cooled, and the rotating speed of the air supply fan 26 at. present is

mai nt ai nedluan¢anraietasenphér £IRE? ePurPr&FFt t SMF&ESRAUe ¥REBEds t he
I bt
of the aifysappderdan @6 urS ti Besensedvianuer Hergeo tsedn tthe tbreshoddr
tenperatggfugf éhSaigéegggigegangnoghggsﬁhreshold value is created

and outputted as the control setting value.

[0102]

Based on the control setting value, which is selected
by the signal selection unit 568 and has passed through the
restriction by the third upper/lower limiter 569, the rotating
speed settingunit 570 sets the rotating speed of the air supply
fan 26.

[0103]

(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.

[0104]

For the purpose of appropriately cooling the servers

installed in the server rack 11, the air conditioning system

1C in this embodiment is operated: (1) so that the cold air

(supply air supplied from the indoor machine 20 to the server
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- [0099] For the purpose of preventing the rotating speed of the air

. supply fan 26 from bei ng suddenly changed and of perform ng snooth control,
t he second upper/lower limter 567 restricts an absolute val ue of a
variation range of the control setting value outputted by the second PID
control unit 566 so that the absol ute val ue concerned cannot becone | arger
than a preset threshold value, Specifically, when the control setting val ue
| arger than the threshold value is outputted in the second PID control unit
566, a vadee dival | Brckedn bvhi Bhe hifed¥ol 4N valnfe FEEKREAL &Pand2bufpltted as

th trol ttit | .10 | ; [ it 568
comar o5 L FES EORTFOFdaet T Hy VAT et 2 WiCch e RASSat” Chr Gugh Cha f Fr ot

upper /| ovgr dd bl and theeToMdUGkiB@tdHNGoval Her ithittte kas dpassed
t hrough the second upper/lower limter, with each other, and selects the
control @edtdheyiag wIWite golsr gér ABsbhatOvaALRE: [D1) SO thaghe third

upper/lower limter 569 restricts e 0 I f vari at.,on range
of the c%ﬁ?ro?mggf?Fﬁﬁev%fd%p%eE%%ﬁgﬁuﬁe§¥%§{g?g%éﬁggeee%?%gnaﬁn?%ESGS sog

that thegabselyt eaMabbecmengeppedetarnoheliecemmen qir ésets t hreshol d val ue.
Specifically, when the control setting value selected by the signal
sel ecti ohOLUAPl 568 is a value larger than the threshold value, a val ue

sl ler than s L eshol 9. VALue.| 3067 eat efl apd out putladegs . hegcont ro

setting val ue. ased on the control setting va ichis

sel ectedc Ry tbgast9pak selEsd i 0N Wigp 568 rand )hashraseed rdlr dagh thiee
restriction by the third upper/lower |limter 569, the rotating speed
setting epeniBgodsersechefr bhat prhaypeeadofaRE all  sGpPFl FEFER2611 0103]

(e s R hYChah 8O A% Neh W30 L1197, A8 BRI P eGARLLNT O
23, the drive control for the cooling coil 24, and the drive
control for the humidifier 25 are performed in conformity with
the regulations of ASHRAE or with the regulations similar
thereto.

[0106]

In this embodiment, when the air conditioning system 1C
is activated, the measurement values measured in the return
air thermometer 31, the outside air thermometer 32, the outside
air hygrometer 33, the supply air thermometer 34, the supply
air hygrometer 35 and the differential pressure gauge 36 are
individually'transmitted133an air conditioning control device
50C.

[0107]

The transmitted measurement values are acquired by a
measurement value acquisition unit 51 of the air conditioning
control device 50C, and these are transmitted to a cooling
control content decision unit 52 and an air blow control content
decision unit 56C.

[0108]

In this embodiment, operations executed by the cooling
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Next, a description is made of operations of the server room managing air
condi tioning system 10 according to this enbodi nent. [0104] For the
pur pose of appropriately cooling the servers installed in the server rack
11, the air conditioning system 10 in this enbodinment is operated: (1) so
that the cold air (supply air supplied fromthe indoor machine 20 to the
server room 10) sucked by the fans in the servers can satisfy
predeterm ned conditions; (2) so that the fans in the servers can be
capabl e obntupdl gostieRingaties Bl d* it PA-t Re TOIRE Ar @RCRAAY bAGRETRG out t he

cold air _to _the hot area, and, (3);.s80 that the temperatyren,afithewarmair
bl own ou‘fOBV?ﬁequa%g?ﬁ’nat%%‘%e(]fgvle\?es Ccoglra]wt%cgr?e gggredetaerm ned val ue or

l ess. [0405)e controAMAgtt Bemaras gdesicrd beth i thé hepérasiorabodi et , for
the conditions of the air supply in (1), the control for the openi.ng
degrees obolhegexhanstphg danpert2idecheipdt ubniai r SPnt Péduéitfy ddrper 22

and the outside air introducing da e drive r:ol. for

cool i ng €8Pal§ﬁ?néﬁg ?%%ta?'v%g%%%$P§§A$%ﬁ %ﬂ%aé%ﬁ%%ﬂ%ﬁ%ﬁﬁ%ﬁf?gﬂeaggfforned
in confoppityqwhihyt he peguhaticors sefr iASHRAE tatemddh theomigiddt i ons
simlar thereto. [8106] In this enbodi ment, when the air

condi ti onPAg93ystem 10 is activated, the neasurenent val ues neasured in the

return air thernoneter 31, the outside aj r . d:he, oulssd de air
hygromet er 33, Phe°¥tppl éﬁﬁaFﬁékﬁ%ggtgéﬁgﬁsftﬁe §%§%ﬁ%ﬁi%l ygromet er 35

and the digtf ergatial & essnk e g er et € taldies dusdduyi tedingig t teégk t 0 an

air conditioning control device 500. [0107] .
measurement value acquisition unit 51, the rotating speed of
the air supply fan 26 is decided, which is for operating the
air conditioning system 1C: so that the fans in the servers
can surely suck the cold air in the cold area and blow out the
cold air to the hot area as mentioned above in (2); and so that
the temperature of the warm air blown out by the fans in the
servers can become a predetermined value or less as mentioned
above in (3).
[0110]

With reference to FIG. 8, a description is made of
operations when the rotating speed of the ailr supply fan 26
is decided by the air blow control content decision unit 56C
in order to satisfy the above-described conditions of (2) and
(3). -

[0111]

First, the differential pressure measured by the
differential pressure gauge 36 is acquired in the differential
pressuredeterminationunit561,andthereturnairtemperature
measurement value measured by the return air thermometer 31
is acquired in the return air temperature determination unit
565 (s21).

[0112]
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The transm tted nmeasurenent val ues are acquired by a neasurenent val ue
acquisition unit 51 of the air conditioning control device 500, and these
are transmtted to a cooling control content decision unit 52 and an air
bl ow control content decision unit 560. [0108] In this enbodi nent,
operations executed by the cooling control content decision unit 52, a
danper openi ng degree control unit 53, a coil drive control unit 54 and a
hum difier drive control unit 55 are simlar to the operations of the
cool i ng cont r oThewnt ent tdecisfbaranti ab2rseseHEcafptesRdPEiteM ngrddnt r ol

device 50A in the first enbadinent, and i ngl . 3 detail i pti
her oot P& o 1 ogacrorBep ot i HouEF Ohe Tk P BEGu contron content

deci si onpuBkEuBE0xbased emnct he reRasweerRNtuyalues sexui red by the

measur enent val ue acquisition unit 51, the rotating speed of the air supply
fan 26 i $0dééilded, which is for operating the air conditioning system 10:
so that the faps_in the server an_surely, suck th | ir.d cold
area and bl ow 0Ut°t h& Tl éfra?oefﬁénﬁ§t¥g?gaF%%E%%%%fg g!shLQV%Qﬁh (2);
and so that tbedtermenat usenofhéhe-nvdt Mhal sthkawnpoekshyethie Hrnsdtn t he
servers can becone a predeterm ned value or |ess as nentioned above in (3).
[0110] area 19yt hAndetbpéntlet 81Fferesgtigldesesispricodors rede SFHCSGSer ati ons

thon the 8t LD SPac ol ylLr, RUBLY, Tl 20 ke deckded by bl 7, bl ow
condi tiomrgrotnk2)iandupdlly- fan 26, which is executed at present, is
continued (S23).
[0114]

Meanwhile, when the static pressure of the hot area 13
is higher than the static pressure of the cold area 12, and
the differential pressure exceeds the reference value (“YES”
in $22), then for the purpose of preventing the air from flowing
from the hot area 13 into the cold area 12 and allowing the
air conditioning to be appropriately performed, there 1is
outputted, by the first PID control unit 562, a control setting
value for setting the target value of the differential pressure
at the reference value “0” and reducing the rotating speed of
the air supply fan 26 than that at present (524).

[0115]

Next, for the purpcse of preventing the rotating speed
of the air supply fan 26 from being suddenly changed and of
performing smooth control, the control setting value outputted
by the first PID control unit 562 is passed through the first
upper/lower limiter 563, whereby the absolute value of the
variation range of the control setting value is restricted so
as not to become larger than a preset threshold value (S25).
[0116]

Meanwhile, in the return air temperature determination
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[0111] First, the differential pressure neasured by the differential
, pressure gauge 36 is acquired in the differential pressure determ nation
unit 561, and the return air tenperature neasurenment value neasured by the
return air thernmonmeter 31 is acquired in the return air tenperature
determ nation unit 565 (S21). [0112] Then, in the differentia
pressure determnation unit 561, it is determ ned whether or not the
acquired differential pressure exceeds the reference value "0" (S22).
[0113] unit 34e iwheéd iFdetiegnderest niheehehabrt B tstdie cTPFESBURE of t he

cold area_12 is._higher than.th i ressure of .th QL. ar .. and
Chat ChelaTPPrENE ol Cratr 6 Reey rof T erbebd RS T o d aiea  Srde - Nor
S22), thgrsuehsrqisatsion control for the air supply fan 26, which is
executed at present, is continued (S23). [0114] Meanwhi | e, when the
static pf€ssdde of the hot area 13 is higher than the static pressure of
the cold area 32, and the differeptial pressure exceeds the reference value
("YES" in S22) S Then"f ort he pur pose o prevenping t e &IT fron1ﬁ1omﬁng
fromthechet HBRd3d Aot ¢ahdearga l2sand gkkowing $he) ai kit is
conditioning to be appropriately performed, there is outputted, by the
first PlBetenmiskeduinptseRe acevareonogeed| by Wag e ®r S8k g € t ar get

val ue of stbesdiLrenential ogr espuca Al the teference yaler ", and seducing

t he rotaflng spee e al r 'supp an’ that "at” prese
[0115] supply fan 26, which is executed at present, is continued (823).
[01183

Meanwhile, in the case where the return air temperature
exceeds the preset threshold wvalue (“NO” in 8$26), it is
determined that the servers housed in the server rack 11 are
cooled insufficiently, and a control setting wvalue for
increasing the rotating speed. of the air supply fan 26 than
that at present is outputted in order to set the return air
temperature at the threshold value concerned or less (S27).
[0119]

Next, for the purpose of preventing the rotating speed
of the air supply fan 26 from being suddenly changed and of
performing smooth control, the control setting value outputted
by the second PID control unit 566 is passed through the second
upper/lower limiter 567, whereby the control setting value is
restricted so as not to depart from the preset upper/lower limit
range (528). :

[0120]

Next, in the signal selection unit 568, the control
setting value, which has passed through the first upper/lower
limiter, and the control setting value, which has passed
through the second upper/lower limiter, are compared with each

other, and the control setting value with a larger absolute
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Next, for the purpose of preventing the rotating speed of the air supply
fan, 26 from bei ng suddenly changed and of perform ng snooth control, the
control setting value outputted by the first PID control unit 562 is passed
through the first upper/lower |imter 563, whereby the absol ute val ue of
the variation range of the control setting value is restricted so as not to
becone | arger than a preset threshold value (S25). [0116] Meanwhile, in the
return air tenperature determnation wunit 565, it is determ ned whet her or
not the v@iwenlaiscteapedatfir@)acquired in Step S21 is a preset threshold
val ue or éiff (S26). [0117] Here, in the case where the return air
tenperath |% the preset threshold value or less ("YES'" in S26), it is
determ ned thatethe isetMersh hodsedery lihe rseimer eratk 1k rer ebsofbicei ent |y
cool ed, and the such rotation control for the air supply fan 26, which is
execut edvatupr efethe i@ Garitiuesap®e3pt. thermntrol  seRpiAGhIPESSin t he
case where.the return air te ra X S e Gﬁﬁﬁ; it val ue

(" NO' ins%%%fge?t §ﬁﬁéﬁéﬁﬁﬁﬁgge?%gﬁﬁfﬁbﬁgg?v%§E ﬂ%use ﬁ%ggﬁiggtgﬁer rack
11 are cQgtedoi psubhicignriby, tand a goriseal tsetdsing d/atalead ofS3Gcr easi ng
the rotating speed of the air supply fan 26 than that at present is

out puttefiOLA2b6rder to set the return air tenperature at the threshold val ue
concerned or. |ess, (S27).. [0119 Xt c Lh 0S preventi ng
the rotating s %%%’o%a%ﬁg'é%% éESpf§”F£%? GS?ﬁg%Pgesﬁgﬂgﬁddgggéhcﬁgnged and

of perfogaiBgrsanst Bhewitgll stheceophrolits 668 akuss utpuhiredigby t he
second PID control unit 566 is passed through the second upper/| oper

limter B5B%, raisardloy itie onthel therdi APREA/UON restttet ed®do &8%not to

depart fromthe preset upper/Lower |imt . ((S28) . Q%%Qk tating Next,
in the sFagé%lEQI%%?? ﬁﬁgﬁﬁf ggg,E?%éﬂko%%$g?§§%t%?%gb%a Ue, “which “has
passed tBpedghstheibigr shiwppen/ l@sen limter, and the control setting

val ue, which has passed through the second upper/lower limter, are

conpar ed[@iL£Rleach other, and the control setting value with a |arger

absol ute In accordance with the above-described embodiment, the

air conditioning system can be operated so that the fans in
the servers can surely suck the cold air in the cold area and
blow out the cold air to the hot area in a state where the cold
air (supply air supplied from the indoor machine 20 to the
server room 10) sucked by the fans in the servers satisfies
the predetermined conditions. Moreover, even in the case
where the load on the servers is increased to raise the
temperature of the hot area, this case can be coped with, and
the servers can be cooled sufficiently, whereby the air
conditioning control with good drive efficiency and a high
energy saving effect can be executed.
[0124]
{Fourth Embodiment}

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

A description is made of a configuration of a server room

managing air conditioning system 1D according to a fourth
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value is selected (S29). [0121] Next, in the third upper/|ower
Ilaner 569, the absolute value of the variation range of the control
setting val ue selected by the signal selection unit 568 is restricted so as
not to becone |arger than a preset threshold value (S30). [0122]

Next, based on the control setting value, which is selected by the signal
sel ection unit 568 and has passed through the restriction by the third

upper/lower limter 569, the rotating speed of the air SUQBJ¥ﬂfan 26 is set

by the reteadiyperhadd tde: Pragenni t0B70t By R Fifrence Gaclor dance

W th the[@p?$ﬁ-described enbodi ment, the air conditioning systemcan be
oper at ed" 50 at the fans in the servers can surely suck the cold air in
Eﬂe co: g ar ea(laﬂd l@immautwwe;cmhd air dandieidroinarestien dAsshvenwher e
e cold air (supply air supplied fromthe indoor machine 20 _to the server
room 10)imutked gy e ¢hhsc@%d%hbo%éﬁ9e?¥5§%Wi%Pi%gc?ﬁalﬁgeHStEEﬁ?ned

ponditions. Mbr eover ven i ) ﬁpgr 1 n e S is
|ncreaséﬁ“?%d+%?§% g%%ﬁ?gﬁ%g$g§E$59§$ﬁ} e (%%ugfé%%a?ﬁ%sS%2§g§cgﬁ8%e coped
MﬂtggtanﬂcheTQQFW£?§ @aﬁdbeisﬁmhgdsﬁuﬁﬁhmiEmthmplwhemebytmmeiaﬂpor
conditioning control wt ood drive efficiency and a_high eper savin

ef fect caachenexeeut ee ?B€§QPI{¢6EP%HGEﬂBbd?ﬁén?? 2frcdnatPEodng °

control device 50D.
[0126]

Functions of the indoor machine 20 and the outdoor
machine 40 are similar to functions of these in the air
conditioning control device 50A, which are described in the
first embodiment, and accordingly, a detailed description
thereof is omitted.

[0127]

The configuration of the air conditioning control device
50D is similar to that of any of the air conditioning control
devices 50A to 50C, and accordingly, a detailed description
of constituent portion having the same functions is omitted.
[(0128]

Moreover, in this embodiment, there are installed a
plurality of return air thermometers 31-1 to 31-5 which measure
return air temperatures at different spéts in the return air
suction area 20A and in the hot area 13 of the server room 10,
for example, spots corresponding to the respective servers or
rack rows in the server rack 11.

[01209]

Furthermore, in the air conditioning system 1, a return
air temperature selector 60 is installed, which selects a
highest measurement value among return air temperature

measurement values measured by these return air thermometers
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(Configuration of server room managi ng air conditioning systemaccording to
, fourth enbodi ment) A description is nade of a configuration of a

server room nanagi ng air conditioning system 1D according to a fourth
enbodi nent of the present invention with reference to FIG 9. [0125]

In a simlar way to the air conditioning systemI|A shown in FIG 1, the air
condi tioning system 1D according to this enbodi nent perforns the air
conditioning for the server room 10. The air conditioning system 1D

i ncl udes31theto ooy, rechite 2yl tshe Touthdadre staolsiarel AEMergn o adm aitio

conditioning control .device 50D. [0126] . unctions of the indoor
machi ne %@eaﬁartHBHSaFaBBF-nHaEHPﬁ%Oio O{frvelcsq rﬁq[gr to functions of these in

the air egndhtioning control device 50A, which are described in the first
enbodi ment, and accordingly, a detailed description thereof is omtted.
[0127] Mbeecoafj gim athomrsafvatheram Idonditdmniang dosttadllegevi ce 50D
is simlar to_that of a of the air conditionin r.ol vices 50A to
500, andpéEEBHFHg?g,djagﬁ%]f%wpeﬁld%%%??'f)f?o%a%?e o%%n}r ﬁ?er?’%gﬁow i*6h' havi ng
the same, funGlLonse. if O Ad 80 o] QheBlsure as tNBrEOVEErehde tiH SraFedi ment,
there are installed a plurality of return air thernoneters 31-1 to 31-5
whi ch nepseseuret etvwaen tenpecal dr esest W f dedethespotts aneahé3raétturn air
suction area 20A and in the hot area 13 of the server room 10, for exanple,
spots coftesBBRBFNGPPGSthe respective servers or rack rows in the server
rack 11. [0131]

Furthermore, in the air conditioning system 1. a
differential pressure selector 70 is installed, which selects
a smallest differential pressure among the differential
pressures measured by these differential pressure gauges 36-1
to 36-4, and transmits the smallest differential pressure to
the air conditioning control device 50D.

[0132]

Then, in a measurement value acquisition unit 51 of the
air conditioning control device 50D, there are acquired: the
measurement values measured by the outside air thermometer 32,
the outside air hygrometer 33, the supply air thermometer 34
and the supply air hygrometer 35; the return ailr temperature
measurement value selected by the return air temperature
selector 60; and the differential pressure selected by the
differential pressure selector 70.

[0133]

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

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

[0134]



[ 0129]

» tenperature sel ector

Furthernore, in the air conditioning systeml1, a return air

return air thernmoneters 31-1 to 31-5, and transmits the highest
nmeasurenent value to the air conditioning control device 50D. [0130]
Moreover, in the server room 10, there are installed a plurality of

differenti al

pressure gauges 36-1 to 36-4 which neasure the differenti al

60 is installed, which selects a highest neasurenent
val ue anong return air tenperature nmeasurenent val ues neasured by these

pressure as theodi ther PHEBOFR SfatiRPistdsdtire et aReh e heN8oPGTdFEs 12 and

the hot are t.different s S.. [10131] : I (agals i he air

. ‘Saigé et fhea Sae!%\fe]pqaﬁglloldr écshseuPérsgfjggt%?%?(%ggsiyﬁgfgl | ed,

whi ch selgcts ensgabhestigdiehferenbpakapeassune aosonpathehdi Ebécentiiral

pressures neasured by these differential

transnit ésthelynal t estorli fgdrfeqm dhepiagdeqremesh iR &Y r-eoMd SRSV PAg

devi c 0oD. 132] Then, .|.n nt I isition
& = B5drt 120hi HGcamtrol “devi e Soby Seher e ar & aqa

ere are ach|red:

condi ti ohith

control

unit 51 5P°Fn

eren

ng control vi ce

pressure gauges 36-1 to 36-4, and

t he

neasur engptq¥akupsnBBasHhedt bynkhe(DUtsd d@aai theheansnit ethe32ertvieer sout si de
air hygrometer 33, the supply air thernometer 34 and. the sgP ly air
@ @géi

hygr onet ean3se qaralla @inSHrelvenpekabare st érent Dvidh
return air

by the dff

ssure sele
the temperature of the warm air blown out by the fans in the

servers can become a predetermined value or less.
[0135]

Among'them, as described in the first embodiment, for
the coﬁditions of the air supply in (1), the control for the
opening degrees of the exhausting damper 21, the return air
introducing damper 22 and the outside air introducing damper
23, the drive control for the cooling coil 24, and the drive
control for the humidifier 25 are performed in conformity with
the regulations of ASHRAE or with the regulations similar
thereto.

[0136]

In this embodiment, when the air concditioning system 1D
is activated, the return air temperature measurement values
measured by the return air thermometers 31-1 to 31-5 are
transmitted to the return air temperature selector 60, and in
the return air temperature selector 60, the highest measurement
value among the acquired return air temperature measurement
values is selected, and is then transmitted to the air
conditioning control device 50D. Moreover, the differential
pressures measured by the differential pressure gauges 36-1
to.36—4 are transmitted to the differential pressure selector

70, and in the differential pressure selector 70, the smallest

36

tenperature selector, 6Q; and.the differential pre féﬁgglgztége
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[ 0133] (Operations of server room managing air conditioning system

» accqording to fourth enbodi nent) Next, a description is nmade of
operations of the server room managi ng air condltlonlng system 1D accordi ng
to this enbodi ment. [0134] For the purpose of appropriately cooling

the servers installed in the server rack 11, the air conditioning system 1D
in this enbodinent is operated: (1) so that the cold air (supply air
supplied fromthe indoor nachine 20 to the server éO} suck y t he
fans in dhefeerveial canr8afHsPy 6@%@6&eﬁﬁfneda%%%H?? on f?feg at the

fans in the_ server | e of e i e draiar 13n the
cold aré%r%%%uﬁ?%ﬁi%gﬁghgﬁk%gggg dlg|¥§?g %%2§ﬁ§F ggéghgand (3) so that the
t enper at yg es &f e dhed wadra ai g thleown rewtsnhiy: tiehe thransei aitrheosditeprsivgan becone
a predeterm ned value or |ess. [0135] Among them as described in
the firstornbodi denicef 8PPihe conditions of the air supply in (1), the
contr ol I ge openi ng degrees of the exhausting danper 21, the return air
introduc d nper 22 and the outside air introducing danper 23, the drive
control for the£eoréng teri he24nramdnthes tréy eceentnesl 1hathe hetisdeiedi fier
25 are performed in conformty with the re ulatlons of SHRAE or ith the
regul at | @hs EIeATERC EPer 0 CHE0PIEFIde 21X RYIFTHPRT8hbbYi Yied the air

condi tioning zérggﬁkégﬂ @Ctéﬁﬁt%ﬁh t ftuggrmﬁyquﬂggégugg ERASUr enent

val ues nBasur &5 et Ur n®Arr thernoneters 31 o 31-5 are transmitted
to the rehdngiaiubll ¢gnueratane: sed eecvorttd, aamd ¢ondieioming ncaintrol
tenperature selector 60, the highest measurement value anpng the acquired
return aﬁﬁvﬁéﬁpépature measur enent values is selected, and is then
transmt Sg the air conditioning control device 50D. Mreover, the
differen I F gressures measured by the differential pressure gauges 36-1 to
36-4 are transmhét edahentiheedi fhfeersetaradntpressure asekeetgri7ed &yda n t he
differential pressure selector 70, the snallest
measurement value acqulsltlon unit 51 of the air conditioning
control device 50D, and these are transmitted to a cooling
control content decisionunit 52 and an air blow control content
decision unit 56.
[0139]

Then, in a similar way to the operations of the first
embodiment, drive contents of the exhausting damper 21, the
return air introducing damper 22, the outside air introducing
damper 23, the cooling coil 24 and the humidifier 25 for the
purpose of generating the supply air under the set conditions
Iare decided by the cooling control content decision unit 52,
and control signals for driving these instruments in accordance
with the decided contents are created in the damper opening
degree control unit 53, the coil drive control unit 54 and the
humidifier drive control unit 55, and are transmitted to the
respective instruments.

[0140]

Furthermore, in a similar way to the operations of the

second embodiment or the third embodiment, by the air blow
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differential pressure anong the acquired differential pressures of the cold
;areg 12 wth respect to the hot area 13 is selected, and is then
transmitted to the air conditioning control device 500. [0137]

Mor eover, the neasurenent values neasured in the outside air thernoneter
32, the outside air hygroneter 33, the supply air thernoneter 34, and the
supg!y.air hygronEtFrd35 are individually transmtted to the air
conditioning contro evi ce 500. [013 . The transnmitte asur enent
val ues awtawupp@alew %e%%%?éwéfﬁ5g]a|ﬂb6%%e;&i%?‘ﬁ%%d3ﬁietr% abt"8he air
condi ti aonin Vi t a It elin
contr ol Ton e%&ngégi Esllggné%r%&?zarggg'aﬂﬁziep %Igo%%%r%&gﬁ]?gﬁtggéci sigon
unit 56.cdiii3oning syJben,1bn &25isdlahawayheofshe dpethei sasverst he
first enbodi nent, drive contents of the exhausting da r. 21, th% return
ai r i nt reoducivig lgaspes bhe @%%ddﬂﬂéﬂdbtgﬁrcPﬁ?r%H %FHSPEQﬁBbPU§3,hFhe

cooling coil 24 and.the,hum_ difier 25 Kor .;the,pyrpase.gfgenenatki pg the
suppl y a‘féji _uné et aﬁt%éhts%eth%goﬁgzeﬁ'or?g%ar(éo’gdgci e%lﬂbs téhggcglgigﬁg %ont r ol
content gegiwdan i th1ayn antt eontthel faingnahs ther sdriversgchhebecpnst r unent s

in accordance with the decided contents are created in ihe, danper. gpenin
degree corR¥elctpFRingd VR&USOPK diSSFe cdmS ol ﬁnﬁ?n%ﬁptnﬁl?ﬂgPhaﬁfgifie?

O R e R R i e
enbodi meng ©fedthed ti richemadimenttiny seedicortlmg unit 57, and is
transmitted to the air supply fan 26. In the air supply fan
26, the drive thereof is executed based on the control signal
transmitted from the fan rotating speed control unit 57.
[0141]

In accordance with this embodiment described above, even
in the case where the loads are different among the servers
or the server rack rows, the air conditioning system can be
operated so that the fans in all of the servers can surely suck
the cold air in the cold area and blow out the cold air to the
hot area in a state where the cold air (supply air supplied
from the indoor machine 20 to the server room 10) sucked by
the fans in the servers satisfies the predetermined conditions.
Moreover, even in the case where the load on any of the servers
is increased to raise the temperature of the hot area, this
case can be coped with, and all of the servers can be cooled
sufficiently, whereby the air conditioning control with good
drive efficiency and a high energy saving effect can be
executed.

[0142]
{Fifth Embodiment}
(Configuration of server room managing air conditioning

system according to fifth embodiment)
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control content decision unit 56, there is decided the rotating speed of
the,air supply fan 26, which is for operating the air .conditioning system
1D: (2) so that the fans in the servers can surely suck the cold air in the
cold area and blow out the cold air to the hot area; and (3) so that the
tenperature of the warmair blown out by the fans in the servers can becone
a predeterm ned value or less. Then, a control. signal for rotating the air
supply fan 26 at the decided rotating speed is created in the fan rotating
speed control adeschiptand is madensefi & teeh figuted g cfupFerveanT26M I n t he
air supply fan 26, the driyve thereof |% ex ted baéed on t he ¢o %&ol
signal tReRRF 29 ed fr GRANE FAN 1Dt BY P speed® cBRt Fol'funit 57. F 41]

I n accor o ' L pent, Aescsd rabp¥eereMen & e case where
t he | oads acr?(glag%%?eoi%lﬁ?egﬁﬁgéﬁgnserver%rbgﬁ the server rack rows, the air
conditi opdg3system can be operated so that the fans in all of the servers

can surely suck the cold air in the cold are nd bl ov(\é.out ttrg)e %glig air to
the hot area iThe $tidt eCRRELEIPRE 0! BYSIF™( &%pla)FcachP Sppli%ed Frém t he

| ndoor MREhL BEn20: { 9 ! Neyperaer s £ 00Bnklg sucked byt hayf ans tnelBerservers
sati sfies e pr e%let erm ned condi tions. reover, even in the case where
t he | oadcondanyoninyheyseeverlsd iis i toeedsedtt emaidiadariie tenpbfatafe of the

hot area, this case can be coped with, _and _all of the servers. c e cool ed
sufficie%@mQ}t%ﬁQ%@BySYﬁEe%i}BcbﬂdF??oﬁPHétgoﬁP$8FlWFp§ 888&p&r%3€Q

ef 11 clengy ang éeéh.ggo%gﬁrgy saying) sfikeehecantheneyecutedn EOLAZLL{Fifth
Enbodi nent } nfiguration of server room managing air conditioning
system ageesdi @ ft ahki §&hvenboskhment into the r@tdescriptsvgtia sgdé of a
configuration of a server. room managi ng,ai r conditioni gﬁ]%%yst e
Re<p i

, | E
accor di ng0Rol & T ktbddi rfit “6F U Re® prednt P RVENTT ta_l?c{rnglh?rten_ce to
FIG 10. . [0143) ential pFBEsBLE | honig-ishehelrtE Aecordiraa i1t his
enbodi ment 1S Si mtl at Fn con Iguration to any of the air conditioning
system | ArkBstihe 44 rsstii éfibodhoentn tsa atthies airescomei béoweay SystsawPly i n t he

fourth enbodi ment except that an air return fan 27 that flows the return
air fronPiRecPRIRY SH B3 260P #he Wi P& GNP 16 i ht g1t ]r]e?%%r?téﬁerensucti on

area 20 i edint r; r i ti ar 2QA+ angk t hatr a
differen |h§1| %?%é%%rga%]guggéeb%?}%?ltd\f\higg%arregggr egﬂg dtig?? erential pressure as a
di f f er engecbrdshatliy presstiedodd yeeipt hen sufppdyt ddns deolingthe s@®0B and
the outside air, is installed between the supply air cooling area 20B and

t he outsﬁHéCQF—PPSAééopﬁﬁlﬁ&Ieﬁ- a detailed description of portions having the
sane fun%ilggﬁ is omtted.

An air conditioning control device 50E is installed in
the air conditioning system 1lE according to this embodiment.
As shown in fIG. 2, the air conditioning control device 50E
includes: the measurement value acgquisition unit 51; the
cooling control content decision unit 52; the damper opening
degree control unit 53; the coil drive control unit 54; the
humidifier drive control unit 55; an air blow control content
decision unit 56E; and the fan rotating speed control unit 57.
[0145]

among them, functions of the cooling control content
decision unit 52, the damper opening degree control unit 53,
the coil drive control unit 54 and the humidifier drive control

unit 55 are similar to the functions of these in the air
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[ 0144] An air conditioning control device 50E is installed in the

. air,conditioning systemI|E according to this enbodi nent. As shown in flIG
2, the air conditioning control device SOE includes: the nmeasurenent val ue
acquisition unit 51; the cooling control content decision unit 52; the
danper openi ng degree control unit 53; the coil drive control unit 54; the
hum di fier drive control unit 55; an air blow control content decision unit
56E, and the fan rotating speed control unit 57. [0145] . . Anpng t hem
funct i onsorodi t hen tool ¢ort tohtdovieondeht deeFRi dRSuAPECE2PefhendhRfer

openi ng degree control unit 53, fthe J rive i ugj 4 _and .t he
humi di fi %ﬁi6@888ﬁF?8E’uﬁff§5%é%?%&§#%%?ér%to‘Tgéﬁg%%c?%%ﬁglggggﬁese in
the air wopdhti oni sgicpagrol device 50A, which are described in the first
enbodi ment, and accordingly, a detailed description thereof is omtted.
[0146] [0l46The measurenment value acquisition unit 51 in this enbodi ment
acquires a neaﬁgrenent val ue neasEred Qy

he. di ffer i ak 1 prgssyge sgauge
37, and transmits fRESHEGIIEd ¥ a%ﬁré%éﬂ%“%b d%$t5§$%E g}r ow cont r ol
content decisiQBntnidcfb.rd0147Imeasured®ieovenud heeastirbowconteol
content decision unit 56E in this enbodi nent has a configuration for

cont rol | #hffehent beht PRgsspeed 961 dene fai raket tF e $RAC27ENR 8FAPETER to the
confi gur 200 O Al Iud 18 Al 8L 602 SAOBLRBLATIGHS Slbi kS SOA to
56.
[0147]
Moreover, the air blow control content decision unit 56E&
in this embodiment has a configuration for controlling the
rotating speed of the air return fan 27 in addition to the
configuration of any of the air blow control content decision
units 56A to 56C.
[0148]

FIG. 11 shows a block diagram in the case where, as an
example of the air blow control content decision unit 56E, the
configuration for controlling the rotating speed of the air
return fan 27 is added té the configuration of the air blow
control content decision unit 56A.

[0149]

The air blow control content decision unit 56E in FIG.
11 includes: the differential pressure determination unit 561,
the first PID control unit 562, the first upper/lower limiter
563, and the rotating speed setting unit 564, which control
the‘rotating speed of the air supply fan 26 based on the
measurement value of the differential pressure gauge 36; and
a differential pressure determination unit 571, a third PID
control unit 572, a fourth upper/lower limiter 573, and a

rotating speed setting unit 574, which control the rotating
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FIG 11 shows a block diagramin the case where, as an exanple of the air
bl oyv control content decision unit 56E, the configuration for controlling
the rotating speed of the air return fan 27 is added to the configuration
of the air blow control content decision unit 56A. [0149] The air

bl ow control content decision unit 56E in FIG 11 includes: the
differential pressure determnation unit 561, the first PID control unit
562, the first upper/lower limter 563, and the rotating speed setting unit
564, whisdeabntfr chet herrotatingtapeed bafsachenai-hesuppry I PARRANI6VHASRd on t he

measur enent val iﬁ%f?f the differential press re gauge 36; and a differential
pressureO%ettl'&aernckJ oM Uhf %]??L,Ssﬁrrhgragslﬁ)éontrol unit 572, a fourth
upper/lowersdimter 573,  and a rotating speed setting unit 574, which
control e rotating speed of the air return fan 27 based on the

nmeasur enent valtue ofiftfeeratifiael emiedspressieecyabget39n [oa5p] S71 The
differential pressure determ nation unit 571 acqui.re iffer i al
pressur CHht e8I FEBy ThE @ T entis quprlessgﬁ%te%%é%&gteﬁsg%f romthe

measur engnfryal ue; acayiskbhPB WAkbebk7,and dihethe hasesh paméht svdititer entii al
pressure, determnes in which area between the supply air cooling area 20B
and t he autsisetadn andtt &luhiod ektent bheest &l ctipkesdbf éersnhiigher .

[ 0151] Based on results determned in the differenti r ure
det er mi nRFFHRLRI t ggji"irmtlﬁ‘gst Hi'y d“’kﬁrgl‘ c%ﬁ??opeﬁr‘ﬁe%nsﬁ{eou%ﬁ lsPagggnt rol

setting X@&an%oéréé‘ci@@%lr{w dhe Jatatdd g ispeed efo tihe cal extendr ahkan 27
according to néeds so that the outside air cannot leak in the supply air

cool i ng ateai20Breblenes thehigherence val ue for deci ding whether or not to
change the rotating speed of the air return fan 27 is set at the
differenfPaPlpressure "0". In such a way, when it is deternined that the

differential pgessyrg PLshnestsd de @id 1w the rEsTROte it 4 heraupplre air
cooling area 20E 1s higher than this reference value "0" (the static

pressur edeterménstt shden i 571s hhgherirddi X hensrati enpf ésupetor tche

T Rel o SFSTF bl erenas VAR O IO 14 DT SE She ont ol

setting vglue;Lthat. i pgreasesy thecd i atd nd sheads oo tdhe tithd eliwsidean 27

than at present I1n order to raise the static pressure of the supply air

cool i ng ateac20Bobdsetk am the seppiefarecoe Maloueree 20ppl15gre, the
reference value for deciding whether or not to change the
rotating speed of the air return fan 27 is set at the
differential pressure “0”. In such a way, when it is determined
that the differential pressure of the outside air with respect
tothesupplyaircoolingarea20Biskﬁgherthanthisreference
value “0” (the static pressure of the outside air is higher
than the static pressure of the supply air cooling area 20B),
a target value of the differential pressure is set at this
reference value “0”, and there is outputted such a control
setting value that increases the rotating speed of the air
return fan 27 than at present in order to raise the static
pressure of the supply air cooling area 20B based on the set
reference value “0”.
[0152]

For the purpose of preventing the rotating speed of the
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For the purpose of preventing the rotating speed of the air return fan 27
; from bei ng suddenly changed and of perform ng snooth control, the fourth
upper/lower limter 573 restricts an absolute value of a variation range of
the control setting value outputted by the third PID control unit 572 so
that the absol ute val ue concerned cannot becone |arger than a preset

t hreshol d value. Specifically, when the control setting value with a |arger
variation range than the threshold value is outputted in the third PID
control anrtre372;n fdaval Ué rof e snaldusidaraky ghieogedange athrATrfRIBLPAr eshol d

value is created and outputted as the control sett.in l,ue. [01

The rot afT'Ag" p%%latﬁ%ftiﬁbe Lﬁﬁlir%VhlpéDeetrsﬂt%weerr lén[litr% \ségg’e eS%rtlﬁi’g]sair
return fap ggééﬁﬁ%%jQ%ka@%ﬁpgn§£9ia§§bﬁiBQn%@Jé&%tﬂ@hb@ﬁt&%logéﬂuﬁh@d in the
third PID control unit 572 and has passed through the restriction by the

fourth uppéntlowerutiedtiey B3 thE@LS5RLD controThentbnd tHtsm ithg tspéed

control unit_ 57 creates a contraql signal for driving each of the air supply
fan 26 afBSPhBLEi Y2 B?uFﬁ“?aﬁnﬁg 8?“?8% PSFQFFn&a§Sgéd%%®Highngsggcided by

the air 959@%H8@8W@1d¥¥“@?%d*%ﬁdﬂﬂﬂ&}@hén5ﬁﬁac@H@rbM%BﬁﬂiﬁgbﬁQu@reatEd
control signal to each of the air supply fan 26 and the air return fan 27.

[0155] with a(Qpergtr onsrioft sen veangeohmanddiongt i ¢skokdi YRORPNG Ssyst em
ccoor 0 19, LN STROAENt b o T BRSPS RS ST
to this @gPQQEﬁgHtrange than this threshold value 1s created and
outputted as the control setting valué.
[0153]

The rotating speed setting unit 574 sets the rotating
speed of the air return fan 27 based on the control setting
value, which is outputted in the third PID control unit 572
and has passed through the restriction by the fourth
upper/lower limiter 573.

[0154]

The fan rotating speed control unit 57 creates a control
signal for driving each of the air supply fan 26 and the air
return fan 27 at the rotating speed, which is decided by the
air blow control content decision unit 56E, and transmits the
created control signal to each of the air supply fan 26 and
the air return fan 27.

[0155]

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

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

[0156]

For the purpose of appropriately cooling the servers
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[ 0156] For the purpose of appropriately cooling the servers installed in
, the,server rack 11, the air conditioning system1lE in this enbodinent is
operated: (1) so that the cold air (supply air supplied fromthe indoor
machi ne 20 to the server room 10) sucked by the fans in the servers can
satisfy predeterm ned conditions; (2) so that the fans in the servers can
be capable of surely sucking the cold air in the cold area and bl owi ng out
the cold air to the hot area; and (4) so that the outside air cannot |eak
in the airnstendeti oni nge comtvolr ey clel, [OKSALr conditlientincs sesttedi nent ,

when the_air_conditioning system 1E is_activated, e_neasur enment .val ues
neasured?ganhggﬁétﬁpﬁoaﬁpegﬁeﬁﬁnﬁgFg?t§f; fﬁ Sﬁtégﬁé i Fﬁgﬁnﬁﬁéter 32,
the outsw@?@w by gromet e 3% rduh@ nRURRB o3 hatRERBDIBLES 34 skheesupply
air hygrometer 35, the differential pressure gauge 36 and the differenti al

pressur ergangel 7 anekeddiog duakl yfaransm titherl serwvhesaicamrosdittisdyi ng

control device 50E. 0158&, , ) gge trqnsnitEedgneasure nt val ues are
acqui r edPhyIEhETHEASHr ERBHE LvarGe behuiSitiFon tiRi 12581 Gt tife S&rr TS

condi ti opLAg, £ QUL QL1 A g@;éQg, s@PRi hhess ara d rarsphtired 4o d heegool i ng
control content decision unit 52 and the air blow control content deci sion

unit 56.ah6159wing out Ten,cald aigi ol ahewagttarede oper @) oes toRtt he
first enmbodi nent, drive contentiﬁgg_theggxhaustin 1, the return
i

it ntr OAGCPHG Sdafper T259 PR, J6RKI 48 &P PHEr GLCERG CO4REer B3 dne
cooling gai,h g4 and the humdifier 25 for the purpose of generating the
supply air under the set conditions are decided by the cooling control
content déébsilon unit 52, and control signals for driving these instruments
In accordance In this embodiment, when the air conditioning system 1E

is acﬁivated, the measurement values measured in the return

alr thermometer 31, the outside air thermometer 32, the ocutside

air hygrometer 33, the supply air thermometer 34, the supply

air hygrometer 35, the differential pressure gauge 36 and the

differential pressure gauge 37 are individually transmitted

to the air conditioning control device 50E.

[0158]

The transmitted measurement values are acquired by the
measurement value acquisition unit 51 of the air conditioning
control device 50D, and these are transmitted to the cooling
control ccntent decision unit 52 and the air blow control
content decision unit 56.

[0159]

Then, in a similar way to the operations of the first
embodiment, drive contents of the exhausting damper 21, the
return air introducing damper 22, the outside air introducing
damper 23, the cooling coil 24 and the humidifier 25 for the
purpose of generating the supply air under the set conditions

are decided by the cooling control content decision unit 52,

and control signals for driving these instruments in accordance
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with the decided contents are created in the danper openi ng degree control
unit 53, the coil drive control unit 54 and the humdifier drive control
unit 55, and are transmtted to the respective instrunents. [0160]
Furthernore, in a simlar way to the operations of the first enbodi ment to
the third enbodinment, in the differential pressure determ nation unit 561
to rotating speed setting unit 564 of the air blow control content decision
unit 56, there is decided the rotating speed of the air supply fan 26,

whi ch i stifor dperdadited ori eRevmi e | oRFhgSdyst ¢ Ed?%’egoog?l%fn?he f ans
in the servers can surely, sugk l.d .alt, . arsea - and ow out

t he col o‘feaqlfe? Ocqrﬁgo;iognégcegs, ‘I%Qeﬁ,c glcg%fl&gl Eglﬁgggﬁqil‘nglr@r%t S?Pntép% he air
supply fian, 26: 8t her decidad ot atding sspeedid arer eabedmintthetbanheot ati ng
speed control unit 57, and is transmtted to the air supply fan 26. In

addi ti ommespetheveli fherenrealrSpressure determnation unit 571 to rotating
speed se[@Lg& unit 574 of the air blow control content decision unit 56,
there is Hed the rotating speed of the air return fan 27, which is for
operating the @ifticonghtd onimag systiemd a4k osahthapetrheioussbdether cannot
leak in the air conditioning control device. Then, a _control signa for

rot ati ngtt het snbadingnt ftanthe BRlEdeHRG HRMY otldt FhG %Egar?% tfeated in
the fan rotatin eed contro it : LS : ] ts air

et ur o faRE o3 PP GRaR R SR e o BT BBt bR o B i en ¢ he

rotatingsgpesd ofictherabloneturbrbancadhtiestdestdedohyuhhe &by bhewecontr ol
content decision .unit 56E in order to satisfy the above-descri

ed
condi ti ohs @fci{dyd tHoreating speer pét the mal HiFyrh Bhtiddl 28r e¥8aFE
nmeasured. by the differentjal pressure. 2 37 .1 guyir i pat
di f f er entPaf Opr 88847 lagttgﬁi%é i%ﬁngﬁ??8g$T§ gkét?ﬁ-?g ggge?ﬁigggtmhether
or not thhs difikergnthal spressyr eaaxsaedsyt bacpr eaet coéberemcénvahee "0".

Lo163] cold area and blow out the cold air to the hot area. Then,
a control signal for rotating the air supply fan 26 at the
decided rotating speed is created in the fan rotating speed
control unit 57, and is transmitted to the air supply fan 26.
In addition, in the differential pressure determination unit
571 to rotating speed setting unit 574 of the air blow control
content decision unit 56, there is decided the rotating speed
of the air return fan 27, which is for operating the air
conditioning system 1E (4) so that the outside air canﬁot leak
in the air conditioning control device. Then, a control signal
for rotating the air return fan 27 at the decided rotating speed
is created in the fan rotating speed control unit 57, and is
transmitted to the air return fan 27.

[(0161]

A description is made of operations when the rotating
speed of the air return fan 27 is decided by the air blow control
content decision unit 568 in order to satisfy the
above-described conditions of (4).

[0162]
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Here, when it is determned that the static pressure of the supply air
cool,ing area 20B is higher than the static pressure of the outside air, and
that the differential pressure does not exceed the reference value, such
rotation control for the air supply fan 26, which is executed at present,
is continued. [0164] Meanwhil e, when it is determned that the
static pressure of the outside air is higher than the static pressure of
the supply air cooling area 203, and that the differential pressure exceeds
the reference Ratste, tthen O ferensirdos ®16F SprdveAERRG e BYr FPBm

| eaki ng fromthe outside in the c Al I + oW ng
the air %bh 1¢dnth F?%*ﬁ%“ﬁ%%?B%%ia éf?g%gﬁﬁg%ﬁg%}%?%2?£9?29§ﬂtgé%ted, by
the thirgh-£ D condtQd rivitidt B2 urd tc8ntr, okndei t ingdeakumiher seethag the
target value of the differential pressure at the reference value "0" and

i ncr easi oy nictret hos atli e spieth b e Ugier eREEARR §ih PXESERaRe t RAENEE
present. %01651 " Next, for the purpose of preventing the rotating
speed ofV heSaif teturn fan 27 from bei ng suddenly changed and of
perform ng; §gpoth control, the control setting value outputted by the third
PID control unit 572 is passed through the fourth upper/lower limter 573,
wher eby the abotait ehedl ud 6F €pbevminadi Bret dite 6F e PESSEMEIE 8étti ng

value is restricted so as not to bec l.ar gar_,t r t EQL ghold
val ue. [BE%GFUPPEY alﬁeﬁqo%%da%%at%ggcégt ?lgghserel?ﬁ%rpva %e,s wﬁ?ch i's

out put t edriBsthe Jhind IR canthiel, md knef2t Radiifee passed pheesghet he
restriction by the fourth upper/lower limter 573, the rotatin%_speed of
the air deeampt axc2pd sheateligrenee volas nguspeedtalet?h UYL 594, [0167]

the air supply fan 26, which is executed at present, is
continued.
[0164]

Meanwhile, when it is determined that the static pressure
of the outside air is higher than the static pressure of the
supply air cooling area 20B, and that the differential pressure
exceeds the reference value,
then for the purpose of preventing the air from leaking from
the outside in the supply air cooling area 20B and allowing
the air conditioning to be appropriately performed, there 1is
outputted, by the third PID control unit 572, a control setting
value for setting the target value éf the differential pressure
at the reference value “0” and increasing the rotating speed
of the air return fan 27 than that at present.

[0165]

Next, for the purpose of preventing the rotating speed
of the air return fan 27 from being suddenly changed and of
performingsmoothcontrol,thecontrolsettingvalueoutputted
by the third PID control unit 572 is passed through the fourth
upper/lower limiter 573, whereby the absolute value of the

variation range of the control setting value is restricted so



Then, by the fan rotating speed control unit 57, the control signal for
drivying the air return fan 27 at the rotating speed, which is decided by
the rotating speed setting unit 574, is created, and is transnmtted to the
air return fan 27. In the air return fan 26, the drive thereof is executed
based on the control signal transmtted fromthe fan rotating speed control
unit 57. [0168] In accordance with this enbodi nent descri bed above,
the air conditioning systemcan be operated so that the fans in the servers
can suref§ BOEKTPhESEOTE didrded thecd PLETRL At I Gurathe - cold air to
the hot ap g6i]n a state where the cold air (supply air supplied fromthe

i ndoor machine 20 to the server room 10) sucked by the fans in the servers
satisfies the perdet &asaredocondit ics; r@andsthe iagt sideisgi rwdoes nat | eak
in the air conditioning control device, whereby the air conditionin

control @FERUGEEE dFi \Fg‘eeftfhlcﬁder%%p HRPBC P ghneheP gy 3Bd RgSefPRESETan be

exeCUtedthLQ&?%Jthe restf@ﬁ?i %§8PHH%%%%UQ%%%§§§QrVEQQlel?ﬁ?ﬁe?qupinEntS

of the present invention; howeve ese e nments are stratéd as
exanpl esthanttde N0 spekentf theldim tethenstaope’adfs s&e bynvieatdoaat ildg i S

possi bl e to enbody .t hese novel enbodinents in other various forns, and for
t he embod@PRBAt §,etéélnigetuiné§ of oni ssi ons, substitutions and al ternations can
be perforfﬁgﬂi/ithi n the scope w thout departing fromthe spirit of the

i nventi or[n. hese enbodi nents and nodifications thereof are incorporated in
t he scope and Bpénjt bef thlee flamverdtan,nansbéad addnt roh, uhhecorpor atred i n

i nventions described in the scope of clainms and a range of equilibrium

t her eof . COBEAPNS 49N ah T8 AESNMER ¥ i5OYH Ay Syt EH fep %ﬁég‘ﬂh@ IS room

havi ng fi a d [ C L, [ a server
is i nsta}SFégdbe m]g(gﬁql%gég?ggta @ﬁgﬁ§g%§ﬁ%{§§§]c%§e&a%5@§&8 I@n%\?rﬁhl’omed
into theiki estaspaceans heatednbyiheatl genenatadn oftbihe Senver, and fl ows

out as return air via the second space, the server room nanaging air
conditioﬁh§y§%én¥%%%ﬁ@i%ﬁ¢u%6r the drive thereof is executed based on

the control signal transmitted from the fan rotating speed
control unit 57.
(0168]

In accordance with this embodiment described above, the
alr conditioning system can be operated so that the fans in
the servers can surely suck the cold air in the cold area and
blow out the cold air to the hot area in a state where the cold
air (supply air supplied from the indoor machine 20 to the
server room 10) sucked by the fans in the servers satisfies
the predetermined conditions, and the outside air does not leak
in the air conditioning control device, whereby the air
conditioning control with good drive efficiency and a high
energy saving effect can be executed.

[0168]

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
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a cold air generation device that generates supply air satisfying a
predeterm ned condition; an air supply fan that flows the supply
air generated by the cold air generation device into the first space;

a first differential pressure gauge that neasures a differential pressure
of a static pressure of the second space with respect to a static pressure
of the first space; and a control device including an air bl ow
control content decision unit and a fan rotating speed control unit, the
ai r bl owicorthrey veontcert feesissi onduhet dericdinagl et r MRS S HiSTy OFal ue of
a rotating, speed of the air supply fan,.the control tiLn I erving
f or sett?ﬁbsgﬁgnafffépéﬁngFlBB séﬂ¥€E%%%%{ﬂ%ﬁfé%gt%%gf%%sgeg?ngsgntia
pressur e, gaNge ahed JRIRN encehvad Ugephesehgt @rakl awd heparrtt off kow from
the first space to the second space, and the fan rotatin% speed control
unit contmoéhthgnt helhotatémeodpeedt 8f anfemafi f5applyrranibased 6act he
control setting value. decided by the air_blow.contr.ql t ent i.Sion
unit . 2.l%ﬂ%fggFégﬁgrb%ﬁﬁﬁhﬁ%ﬁ%%@a&ﬁrSE&%&Ft?%HﬁH@J§V§%§%¥§§bégl|ﬁé to
claim 1, ,uherebn, t hgcdibberenti ah pProssURBnGaUES cirS beMRes ed cby coprbi ni ng
two differential pressure gauges with each other, one differential
pressur ecfaayeimei rgdcapabhecob fmeasiirliimy iom Fheysssiti ve pressure, and
measuring the differential pressure of the static pressure of the second
space with respect to the static pressure of the first space, and ot her
differential pressure gauge being capable of neasuring only a positive
pressure, and neasuring a differential pressure of the static pressure of
the first space with respect to the static pressure of the second space.
3. The server room managi ng air conditioning systemaccording to either one

of claims 1 and 2, further conpri sing: a return air thernoneter
that neasures a tenperature of the return air flowed out to the second
space, wherein, when the tenperature of the return air, the

tenperature neasured by the return air thernoneter, exceeds a preset
threshol d value, the air blow control content decision unit of the control
device sets the reference val ue higher than when the tenperature of the
return air does not exceed the threshold value, and then decides the
control setting val ue.
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4. The server room managi ng air conditioning systemaccording to either one
;of ¢glainms 1 and 2, further conpri sing: a return air thernoneter that
nmeasures a tenperature of the return air flowed out to the second space,
wherein the air blow control content decision-unit of the control device

i ncl udes: a first control unit that decides the control setting

val ue of the rotating speed of the air supply fan, the control setting

val ue serving for setting the differential pressure neasured in the first
differential pressure gauge at theCHéfi¥%ence val ue preset to allowthe air
to flowfromthe first space to the second space; a second contro
unit that, when the tenperature of the return air, the tenperature being
nmeasur ed; byt her r@indin ididitdiekseret 86x riamdyighes sdavea mrcesbtvtihgeshol d
val ue, decides a control setting value for the air supply fan, the contro
val ue sefiisy 4o SEIRRRERIEEE ePPRP AR bPE 6¥0Wh@aF€tBEﬁeéirl&twpﬁéh

t hreshol d val ue or ]ess;.an ' ' h
cont 1ol ST ©Al Ues ekt el B T3 15 St ebnt PRl 1o SRd THE. Cantr of
setting yahye, daci-ded ed hensecend qaigol spacé Wit heeacdu abpeheaand

sel ects the control setting value with a |arger absol ute val ue,
wher ei n géeefapi oot itE SFEEE ooRNEof 1AWt OBF Ther Toht? Al dvidc&NEontrol s

ol ob e b ER eSS hpar BB Sy B PPLYn A0 805 8751 HSRBOBIER) s38LEkNG val ue
condi ti opbRgrsyshem according to either one of clainms 1 and 2,

a cold air generation device that generates supply air
satisfying a predetermined condition;

an air supply fan that flows the supply alr generated
by the cold air generation device into the first space;

a first differential pressure gauge that measures a
differential pressure of a static pressure of the second space
with respect to a static pressure of the first space; and

a control device including an air blow control content
decision unit and a fan rotating speed control unit, the air
blow control content decision unit deciding a control setting
value of a rotating speed of the air supply fan, the control
setting value serving for setting the differential pressure
measured in the first differential pressure gauge at a
reference value preset to allow the air to flow from the first
space to the second space, and the fan rotating speed control
unit controlling the rotating speed of the air supply fan based
on the control setting value decided by the air blow control

content decision unit.

2. The server room managing air conditioning system according
to claim 1, wherein the differential pressure gauge is composed

by combining two differential pressure gauges with each other,
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wherein a plurality of the first differential pressure gauges are
. install ed, a differential pressure selector that selects a small est
differential pressure anong differential pressures neasured by the
plurality of first differential pressure gauges is further provided, and
the air blow control content decision unit of the control device decides
the control setting value based on the differential pressure selected by
the differential pressure selector. 6. The server room nmanaging air

condi ti aniengisystent astqruk sgptogehgedSing capable oGHERSUT 1@ PPULAl ity of

the return air thernoneters areg installed, furth L se

return éiPOFéWﬁQFaPEF§S§§FeC?BS'?ﬁafugépchéeadhféﬁggﬁpgéiu§ﬁe%??re :
tenper atiy %h@%%%%? cVahye Heng LetUhR Sbscheipet aldspR deasut reent
val ues measured by the plurality of return air thernoneters is further

provi dedst stk -pressure dhethier fhirew cpatacol asohtemedediSfoneuhielof the

control device decides the control setting val ue_base t - i
t enper atREFSS FHEES UF WBRt PFalde Csa@aé)c]teedo%yﬁ?ﬁgufépgr rclmaly(r)n eﬁgééggﬂ%g o

sel ect Ogjreg?ug%],e_a%%f Mek shOOMGMRNA0E Nr &ht 1 £0NSHd ¢ Ot aG Sy skestaceording to
either dgne of clains 1 and 2, further conprising: an air return fan

t hat fl gwsed surebdr thaiffi fstospabe wedhme spratetofthhie tadlrePT£86RT €and

of the second space.

3. The server room managing air conditioning system according
to either one of claims 1 and 2, further comprising:

a return air thermometer that measures a temperature of
the return air flowed out to the second space,

wherein, when the température of the return air, the
temperature measured by the return air thermometer, exceeds
a preset threshold value, the air blow control content decision
unit of the control device sets the reference value higher than
when the temperature of the return air does not exceed the

threshold value, and then decides the control setting value.

4. The server room managing air conditioning system according
to either one of claims 1 and 2, further comprising:

a return air thermometer that measures a temperature of
the return air flowed out tc the second space,

wherein the air blow control content decisicn unit of
the control device includes:

a first control unit that decides the control setting
value of the rotating speed of the air supply fan, the control
setting value serving for setting the differential pressure
measured in the first differential pressure gauge at the

reference value preset to allow the air to flow from the first
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a second differential pressure gauge that nmeasures a differential pressure
between a static pressure in the air conditioning systemand a static
pressure of outside air, wherein, when the static pressure of the
outside air is higher than the static pressure in the air conditioning
system based on the differential pressure nmeasured in the second
differential pressure gauge, the air blow control content decision unit of
the control device decides a control setting value for increasing the

rot at i nfrspEed ©fthhese@d nSPAFS/ and the fan rotating speed contro
unlt_ContrO|SaaSE%t%tlngnﬁﬁgfdugi the, ai ryH st Wi kapshased Qnokhengont rol
setting val ue déeci eg By the arr %Iom/contro contenp decision unit. 8. An
ai r condiddoni ng €0nHOk eptchted frer baninaj meeendictd oy hgesystemnf s rmanagi ng
a server room the server room having first and second paces_se ar at ed
from eadthomrmeteh, Wi AJRCTeEVRP @ RF 3k SPTed PEdCWEan Sene i1 825 and

second spaces. . and SUPBLY Plful LY ADLO; ENe b5t rapacentSchRated by heat

generation o server; an l'ows out as return air via the second space,
the air gonei tdon Ngg cont rodtnethocheompnpstagure of thgenetathngisupply
air satisfying a predeterm ned condition by a cold air generation device;
f1 owi ng,atbythm Hi¥espppfyveane PRel88ppl $74ir generated by the cold air

generation device into i SPAGH: gBasHL ng & did f;gngnti al
pressure of aé%ggPPgrﬁﬁéggﬂ?gfghafhe se%%%%tgﬁéce m#th resdéc to a static

pressur e3&fidde i t5t sipasecbyitacti st t difd ehentdat r pf essuriengaeges and
deciding a control setting value of a rotating speed of the ai& sgpply f an,
the contdetidedtimheadRRORGEPNAG OLoRN B 1Yy CERE AHFFer &MY 8FLHFESsur e

neasured in the first differentjal pressune.,gaygeatadeference val ue
pr eset t%h%l?%%Ff%% 3??£-8 f§8m1?r8n1the #if%% space to the second space,
and control i nghdheid otaki Marspeetavinthesmad soppt yol amnbdasedf ofihehe
deci ded control setting value, by a control device. , :
control device controls the rotating speed of the air supply
fan based on the control setting value selected by the

comparison unit.

5. The server room managing air conditioning system according
to either one of claims 1 and 2,

wherein a plurality of the first differential pressure
gauges are installed,

a differential pressure selector that selects a smallest
differential pressure among differential pressures measured
by the plurality of first differential pressure gauges 1s
further provided, and

the air blow control content decision unit of the control
device decides the control setting value based on the
differential pressure selected by the differential pressure

selector.

6. The server room managing air conditioning system according

to claim 3,
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wherein a plurality of the return air thermometers are
installed, further comprises

a return air temperature selector that selects a highest
return air temperature measurement value among return air
temperature measurement values measured by the plurality of
return air thermometers 1is further provided, and |

the air blow control content decision unit of the control
‘device decides the control setting value based on the return
air temperature measurement value selected by the return air

temperature selector.

7. The server room managing air conditioning system according
to either one of claims 1 and 2, further comprising:

an air return fan that flows in return air from the second
space of the server room; and

a second differential pressure gauge that measures a
differential pressure between a static pressure in the air
conditioning system and a static pressure of outside air,

.wherein, when the static pressure of the outside air is
higher than the static pressure in the air conditioning system
based on the differential pressure measured in the second
differential pressure gauge, the air blow control content
decision unit of the control device decides a control setting
value for increasing the rotating speed of the retﬁrn fan, and

the fan rota“ing speed control unit controls a rotating
speed of the air return fan based on the control setting value

decided by the air blow control content decision unit.

8. An air conditioning control method for an air conditioning
system for managing a server room, the server room having first

and second spaces separated from each other, in which a server
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is installed between the first and second spaces, and supply
air flowed into the first space is heated by heat generation
of the server, and flows out as return air via the second space,
the air conditioning control method comprising:

generating supply air satisfying a predetermined
condition by a cold air generation device;

flowing, by an air supply fan, the supply air generated
by the cold air generation device into.the first space;

measuring a differential pressure of a static pressure
of the second space with respect to a static pressure of the
first space by a first differentiél pressure gauge; and

deciding a control setting value of a rotating speed of
the air supply fan, the control setting value serving for
setting the differential pressure measured in the first
differential pressure gauge at a reference value preset to
allow the air to flow from the first space to the second space,
and controlling the rotating speed of the air supply fan based

on the decided control setting value, by a control device.
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