- 1t Al R CONDI TI ONI NG APPARATUS" «This invention relates to an air
cdndltlonbng appar at us whi ch est abl i shes thermally confortable conditions-
prOV| g,a pre-set conbi nati on of tenperature and humdity. 5

The p(u}tgo e of an air conditioning appara us is to establish ther m@@ﬁﬁgﬁa’s
confortable conditions. In conventional = “condi ti oni ng apparatus, control

of &onfortable conditions magAgitgggbiglgﬁlgggirglI|Bﬁgime tenpera;uretggg

sumer, for exanple, |lowerin s acconpl i she
a cooling device w thout any consideration of humdity. Accordingly, a
relatively large tenperature difference often exists between
air-conditioned areas and non-air-conditioned areas. Such a tenperature
difference is not only unhealthy, but also 15 unconfortable. To

el i minate such problensTkiﬁpgggg gaheggngle IAHTJE} AShd 2 n ity

Mat sushi ta Denki Sangyo tea e use of a tenperature sensor” and a
huni dity sensappawrtyenehichngstpbdishesl thegmaldn canarfiaRle 20

cool i ng devi CEondi €£88&1 SL¥188ngeXi gse-%@tb%h»bltrfaﬁ%@mf sterk 4@iFe ai n
thermally confortable_conditions fromthe well known fact that such

condi tions eu%?%é?@%%?gﬁgd by properly controlllng both tenperature and the
hum ditys 25 'rheTbergbe&eaE eV @A mnﬁaaﬁ%dmgorapﬁmm is

| oroved aif SSRGLLienf PRBRaLYS ksl sl olih (gl y, confortaui e
change from asenventional air conditioning apparatus, control of
| comfortable conditions was attempted by controlling the
temperature. In summer, for example, lowering of the
10 temperature was accomplished by a cooling device without
any consideration of humidity. Accordingly, a relatively
large temperature difference often exists between
air-conditioned areas and non-air-conditioned areas. Such
a temperature difference is not only unhealthy, but also
15 uncomfortable. .
To eliminate such problems, Japanese patent
application no. 50-79691 to Matsushita Denki Sangyo K.K.
teaches the use of a temperature sensor and a humidity
sensor for generating electrical signals to energise a
20 cooling device, a dehumidifying device, or both, to
establish and maintain thermally comfortable conditions
from the well known fact that such conditions are
established by properly controlling both temperature and
the humidity.
25 ‘ The present invention seeks to provide an

[ 7]

improved air conditioning apparatus which establishes
thermally comfortable conditions by controlling flow of a

1]

refrigerant in order to automatically change from one
operational mode to another, such as from a cooling mode

30 to a dehumidifying mode or vice-versa, according to the
prevailing temperature and-humidity._



operatiqQnal node to another, such as fron1alcoo|[ng node 30 to a

i fying node.or vice-versa, according to the prevailing tenperature

| di -2- According to the present invention there is provided

an ;opér ational node controller for an air-conditioning apparatus for

controlling tenperature and humdity conprising: 5 _ !

t enperat ure-sensor arranged to produce a first signal substantially ¥

corresponding to said tenperature; afunmdity sensor arranged to produce a

second -si gnal substant iAgkﬂfqtdin’g’ Eifd)(}_l[)fb I%-ége,gal ﬂnw;gtgnggf]gtgg ;i)?oduce R

means for cophininig.sai I r st .Signa sai d second_si

third signal séﬁéﬁgﬁtﬁg|PFGGE&PEQ%@n&l t???#ﬁ?%ﬁ%?of?gaﬁﬁ t enper at ur e

si gnal and haﬁrdtoydék@mﬂipgnappaﬁahusxﬂqnn¢¢$kﬁa;?ﬁﬁgrsémpbg?ghr?sa!dnif

second signa n ' hi s Jespectively w a given first signa

substantiglIéngog?égggﬁgikgﬁgghgqgi'en tenperature, a given second signal

substanti al | y corr espoRditegpesatuyes ¢enson (ﬁrmrhgle@ltﬂtznpreﬁugeaaure si gnal
-and sai d gi veprSEEdhhi1S50B8"tan®i%11 correspondin{f%@cégfa'ng.neans
responsive to said conparing nmeans fol actuating said arr conditioning

appar at us t o"€BREFBFUFRE t enperature when said tenperature and said

hum dity exceed sai d”gavh@midity sensor arranged to produce a second
signal substantially corresponding to said humidity;

10 means for combining said first signal and said
second signal to produce a third signal substantially
corresponding to the sum of said temperature signal and
humidity signal;

means for comparing said first signal, said

15 second signal and said-thjrd éignal respectively with a
given first signal substantially corresponding to a
given temperature, a given second signal substantially
corresponding to a given sum of said given temperature
signal and said given humidity signal; and .

20 . an actuating means responsive to said
comparing means for actuating said air conditioning -
apparafus to control the temperature when said
temperature and said humidity exceed said given
temperature and said given humidity while said sum

25 exceeds said given sum, to control the humidity when

. said humidity exceeds said given humidity while said
temperature is below said given temperature and to'stop
controlling both the temperature and the humidity when
both said temperature and -said humidity are below said

30. given temperature and said given humidity while said sum
is below said given sum. ' _

One embodiment of the invention will now be
described by way of example with reference to the
accompanying drawings, in which:

35 FIGURE 1 shows a graph illustrating the
operational zones as a cooler, a dehumidifier or a fan;



tenperature and said given humidity while said sum 25 exceeds said given
sum to control t he hum dity when said humdity exceeds said given hum dif
while said tenperature-is bel ow said given tenperature and to stop )
contropkkng both the tenperature and the hum dity when both said

tenperature and said hunmdity are below said 30. given tenperature and
sai 8-gi ven huriidity while said sumis belsaw said given sum One enbodi ment
of the invention will now be described by way of exanple with reference to
t he acconpanyi ng drawi ngs, FRFUREi ¢hshews’ a refrigerantggwcle Qbhvhe 3%aph
illustrating thecop®itionpay appagatdasg cooler, a dehumdifier or a fan;

-3- FIGURE 2 shows a refri ycle of the air nditio aratus
FI GURE 3 shows a wiring di gg{?ﬁﬂ#fg SPRYESa P WAEARS i &l&!?a ahd 5
FI GURE 4 shows amom@btbchnnglappdeatusnrahﬂer of the alr condltlonlng

apparatus. ghe air conditi ﬁEbBﬂEaQE?é@k%sf &) er% earit eer}_td cmi_oopleér_at es -

in one of three zones as s e prevai 11 Hg
t enper at ure andQE)th@uﬁiU|c9ndlthesenzonPPa§ﬂ¢U§-cool|ng zone |, a

dehumi di fying zone 11, a“dTﬁe"EQE"cBBd EQGBQ#gaQ "f%%ﬂ%'d tHd ¥
zone |, the apparatus operates In a_ cooling | ower the termperature.
I n dehun1d|fy|rm}nvent1°n operates in one of three zones as shown in_

.FIGURE 1 according to the prevailing temperature and

10 humidity. These zones are a cooling zone I, a
dehumidifying zone II, and a "fan" or "comfortable" zone
III. 1In cooling zone I, the apparatus operates in a
cooling mode to lower the temperature. In dehumidifying
zone II, the apparatus operates in a dehumldlfylng mode

15 to lower the humidity. 'In fan zone III, the apparatus
operates only as a fan to circulate the air to maintain
comfortable conditions. : _ _

A beundary line between cooling zone I and fan

zone is called the "equal comfort™ line 1. The equal

20 comfort line 1 is expressed by the following equation:



Zope=| |,
LY.

ate the air to na|nta|n confortabl e conditions.

the apparatus operates in a dehum difying node 15 to lower the

In fan zone IIl, the apparatus operates only as a fan to

A boundary |ine

between cooling zone | and fan zone is called the "equal confort” line 1.
The ‘equal 20 confort line 1 is exppessed by the follow ng equation:

Y=B (1) 5 where His humdity, T is tenperature, and | amk
p are constants respectively. The boundary |ine between cooling zone | and
dehum difying zone Il is called the "cooling 10 dehum di fying" line 2

which is expressed by the fol | owing equation: T =T _
(2) 15 where To is a fHxed/tPperBture. The boqagary line between
dehunmi di fying zone Il and fan zone 11l is called the "dehunidifying"

conLéFI

the inte

line 3 mhlch is expressed by the follow ng equation: 20

(3) where Ho is a fixed humdity. Accordingly,’

rwbereoH ds hvaiditan |T res Yemperatiute hasndo¥r dhdatges ago,

HO) |

25

If the apeaﬁgiﬁﬁt§t§%%§éﬂ%¥éﬂ n at P in cooling zone I, it works as a

cooler whic
hum dity.

10

15

20

25

30°

35

ure As a cooler, it also | owers the
The boundary line between coollng zone I and

| owers

dehumidifying zone II is called the "coollng _
dehumidifying” line 2 which is expressed by the following
equation:

T=T, : (2)

where T, is a fixed temperature.

_ The boundary line between dehumidifying zonie II
and fan zone III is called the "dehumidifying" control
line 3 which is expressed by the following equation:

H = Hg - (3)

where H, is a fixed humidity..

Accordingly,'the intersection of the three lines
1, 2 and 3 has coordinates (T, H,). '

If the apparatus starts operation at P in
‘cooling zone I, it works as a cooler which lowers the
temperature. As a,codler, it also lowers the humidity.
The apparatus lowers the temperature and humidity until
its operating point reaches the equal comfort line I as
indicated at locus A of the operating points, shown in
FIGURE 1, if the humidity is kept below Hy. When the
operating point reaches line 1, the apparatus changes its
mode from the cooling mode to the fan mode. The operating
point may then go back into the cooling zone I because. of

rise of temperature or humidity or both. Accordingly, the

apparatus works along the equal comfort line 1 to maintain

*=x



The; apparatus |owers the tenperature and humidity until its operating point
reaches the equal confort line I as 30 i ndi cated at | ocus A of the N
operating points, shown in FIGURE 1, if the hunmidity is kept bel ow HO. Wieh *
the operating point reaches line 1, the apparatus changes its node fromthg

cool i.n§ node to the fan node. The operating point may then go back into t
coohing zone | because. of 35 rise of tenperature or humdity or both.

Accordi ngly, - the apparatus works al ong ng equal confort line 1 to maintain
confortable conditions. Locus A may intefsect cooling-dehumdifying line 2
as shown by the casfextabhe ¢ondFi€iBhs], instead of line 1, dependi ng upon

the latent heat load. In C a Latus rat S a
Horum it e cand To01 ower 688 A mdy! ;i,lﬁf-sf%%&%@?&?ﬁ]%ﬁgggﬁg'@g%ﬁg% t he
tenperature is Kdpie &2 &%, sigiwim | by | thewAeahefelippaiat EIGUREr ils dpetatidon
in dehum difyin I i S e 1 gLkl igh | I e
hunm dity to Ho. q’j\imqira]'ﬁ‘ét hle' o%% at ﬁ’g’,&p‘é?ﬁﬁ ?gglc%gfgbﬁrtnéggf .?%gg_]éppg\rﬂgts}g H
works as a ¥an tb a5l the apraratus TAReBpERE: ARgapBrhumddiffexppadatts i s

greatly dependentowdd) tHe h@hEditPetd LopdedERéRithedlievellNBaRFANIS
sel.gcts one of the %§$rat|onal nodes automatically to establish or maintain

ther mal |y conf ortSRREF¥YHeR 119 EePE| @BRE02 shows a refrigerant circuit of

t he Similarly, when the apparatus starts operation

&
-

in dehumidifying zone II, it works as a dehumidifier
10 which lowers the humidity to Hg. When the 6perating
point reaches line 3, the apparatus works as a fan to
circulate the air.
. The operating point of the apparatus is
greatly dependent upon the latent heat load. However,
15 the apparatus selects one.of the operational modes
"automatically to establish or maintain thermally
comfortable .conditions. o
. FIGURE 2 shows a refrigerant circuit of the
- apparatus 50, ‘A compressor 52 is provided to compress
20 gaseous refrigerant to form liquid refrigerant.
Compressor 52 pumps out the liquid refrigerant to a main
condenser 54 connected to a capillary tube 56
functioning as an expansion device. A two-way
electromagnetic valve 58 is connected in parallel with
25 capiilary tube 56. A sub-condenser 60 is connected to
capillary tube 56 and electromagnetic valve 58. When
electro-magnetic valve 58 is closed, the refrigerant
- flows into capillary tube 56 as indicated by a solid
arrow B and its pressure is lowest thereat. Such
30 expanded refrigerant can now evaporate at sub-condenser
60 and cool the air. On the other hand, when
electromagnetic valve 58 is open, the refrigerant flows
in electromagnetic valve 58 as indicated by arrow C and
further flows in sub-condenser 60 without lowering its
35 pressure as it passes through valve 58. Such refrigerant
is further condensed to generate heat at sub-condenser 60.



re erant to formliquid refrigerant. Conpressor 52 punps out the [iquid N
re gerant to a main condenser 54 connected to a capidlary tube 56
funCtioni ng as an expansion device. A tw-way el ectromagnetic valve 58 is -
connected in parallel with 25 capillary tube 56. A sub-condenser 60 is
connected to capillary tube 56 and e%ectronagnetic val ve 58. \Wen -y
~electromagnetic valve 58 is closed, the refrigerant flows into capillary
tube 56 as indicated IAnctiset ichpitbary tubei 62 pseesnnecited deoest thereat.

Such 30 nd fri L ey ale nser. . and
cool the aléggbﬁ%%h ?EFﬁg q? 1%&1£wéﬁ%€$$%n%§ngbi ggﬁgégg ésg %% t he
refrlgerantfbkowsndﬁnﬁeﬂxn&ﬁn&g&xamtvaJketﬁe-usYiﬁaecaremabye&ﬂCOw C and
further floyg |33ﬂ§g§ Bt ryP ure as it
passes throug’0 valveI%p uc refr| eran%i€£e?5?§ gsﬁégﬁ SE 5?0 generate
heat aP sub® #ﬁ)CIOSeQSWhﬁﬁn?%ﬁcéﬁﬁmﬁgaﬁ919u59182 58 dénnected to
su]? Condenfgbeﬁoanwlvfﬂ:JWQé)ns mt%pdfaeégzasdw eenhe%ean@%nsefil |
refrigeran i c val ve is connected in paralle
with capill &PP‘?&G&Y\EIS\%I’%;% \MEH‘* ectromadnehif EPEXFr gﬁagnet ic valve 58__
i's open andEVh@Gr&tb&a 66 Atovlapaias aaibp andceneecbolledoadepikl ary tube 62
and el ectrofRaRely by Hest YhndiAPRE AL eRE §88h2nbUE B0 ABYSHlEeC00! od

air is -

apb Eat us 50.. A conpressor 52 is provided to conpress 20 gaseous

10 is given up at the evaporator 66 and collected in a
conventional manner and drained away. Thus, when the
refrigerant flows in valve 58 so that the temperature
remains unchanged, only the humidity is lowered. When
the refrigerant flows in valve 64, air is cooled both at

15 sub-condenser 60 and evaporator 66. Vaporised
refrigerant then returns to compressor 52. A fan 67 is
provided for c1rcu1at1ng the a1r. A temperature-
humldlty controller or an operat10na1 mode controller 68
senses the temperature and the humidity and controls

20 electro-magnetic valves 58 and 64 by a switch 70. Thus,
apparatus 50 changes between the cooling mode and the
dehumidifying mode by opening or closing electromagnetic
valves 58 and 64. |

FIGURE 3 is a wiring diagram of apparatus 50.

25 A motor 72 of compressor 52 is energised by a power

" source 74 when a switch 76 is closed. Opening or
closing of switch 76 is controlled by operational mode
controller 68 which will be described in detail below
with reference to FIGURE 4. When apparatus 50 operates

30 in either cooling zone I and dehumidifying zone'II,'
switch 76 is closed. Gate controllers 80 and 82 of
electromagnetic valves 58 and 64 are selectively
energised by switch 70 whose contacts (a-b) are normally
closed so as to close valve 58 while another set of

35  contacts (a-c) are normally open so as to open valve 64.

|




war pred by heat generated at the condenser 60. Misture 10 s given u .
the evaporator 66 and collected in a conventional nanner and drained %@ézaf’
Thus, when the refrigerant flows in valve 58 so that the tenperature VLl
remai ns~unchanged, only the humdity is |lowered. Wen the refrigerant flows
in yalve 64, air is cooled both at 15 sub- condenser 60 and evaporator 66.
vap&p1sed refrigerant then returns to conpressor 52. A fan 67 is provided
for circulating the air. A tenperature--humdity controller or an

oper ati onal nDd ontrolle senses the te ratur nd the humdity and
ool o' 30 ToeR Enbbeh: 7B T8/ eBerusSa Do ontan i A ) Bfe

appar atus 50 chaﬁlgasedaeaMeaohbectsol(ang)rrnaleseﬂd t lhe metloamisdi fof rﬂ;rm&:ize by

0 20r am of apparif IOERAI L OREELT6LR' K5° gl Colites 7 Tnrduidh B ced by o
power source %4nMEmakﬂxwmleaed6swstcho§8d Openi ng or closing of switch 76

is controllged by operati OnﬁGﬁﬁﬂe&:ﬁE&ﬁgl B&%rg%lmiaﬁhm\@dlegé?ﬁtgfo} 4, 3438 I n

detail below with reference to en appar at us

in either coolinhiheinchidesecauheBPeyakyreorenser ¢ aad %h@l(ﬁldéfed

Gat,e control | er sdPs@Pdo B2 OinetéﬁbéPHEGBStb@n&é&”@% 5@ a4
sel ectively ene&%;sed b SWtc ose contacts éa b areigo%gally closed

so.as to close Q%ﬁlﬁp%ﬁgfﬁé?nEeFeﬁFs§§r oRBabreY,
noratal 'y open sorgibtdge opefisvaivedéd. by resistor 94 and a resistor 96.

10 Divided voltagé V] is applied to a non-inverting input
of an operational amplifier 98 through a resistor 100.
A constant voltage V2 is applied to an inverting unit
of operational amplifier 98 through a resistor 102, A
feedback resistor 104 is connected between the inverting

15 input and the output of operational amplifier 98, The
output voltage V3 of amplifier 98 is expressed as
follows: - '

V3 =V1 + (V1 - V2).(R104/R102) (4)

20 - ) ) .
where-ngzland Rjpg are values of resistors

102 and 104, respectively.
It will be understood from equation (4) that

output voltage V3 is proportional to input voltage

25 Vi. Thus the detected temperature T can be expressed

as follows:

3 V3 = 2{. T -~ (5)
. . 30 where‘K’is the constant used in equation (1).
- The humidity is detected by humidity sensor 92
- has a negative temperature coefficient resistor 106
whose impedance decreases when the humidity decreases.
An alternating voltage produced by a device such as a
35 Wien bridge oscillator 108 is divided by resistor 106

and a resistor 110. A divided voltage V4 is applied




When switch 70 is energised, its contacts (a-b) are opened and contacts. .

-7-
Zoocl osed. A notor 86 of fan 67 is normally energised by power source 74

(a

t oogh a normally closed switch 88. 5 Fl GURE 4 shows
operati onal node controller 68 which includes a tenperature sensor 90 and a-
hum.dity sensor 92. In tenperature sensor 90, a negative tenperature .

v,

coefficient resi-stor 94 is .provided. A d-c a voltage Vis divided by - A
resistor 94 and a resistor 96. 10 ~Brvided voltage V1 is applied to a

non-lnvertlgg|4Hnﬂﬂyﬁtaﬁoppg§@tt@nah APDCf cBhvaS el que) a resistor 100.
A constant voltage V2 is .applLed to_an |nvert|ng unit of operatjonal
anplifier 98 through Pe%RTeY NuMdAL1EY: BeGBRCRIPOsPE: EXPEESSSE @Shnect ed
bet ween t he fiold@ws:ng 15 i nput and the output of operational anplifier
98. The output voltage V3 of anplifier 98 is expressed as follows: .
[err] -9- -Both output termnals of conparators 124 and 126 are connected
to an AND circuit 130 whosescatBut terminal. is €édnected to the other
input termnal of ORcircuit 118 and to a transistor 132 through a buffer
An adder 114 which has two input terminals

carries out the folldwing addition:
10 : V3 + Vg = Vg (7):

A comparator 116 compares output voltage Vg
of adder 114 with a constant voltage V7 which is set
to the sum of *To and Hg. From equation (1),

15 sum of y-To and Hg equals . If output voltage
Ve is less than constant voltage V7 (Vg 5-V7 = B)
no output is generated at comparator 116. On the-other
hand, if output voltage Vg is greater than constant
voltage V7 (Vg »V7), an output voltage Vg is

20 generated and is applied to one of input terminals of an
OR circuit 118. An output terminal of OR circuit 118 is
connected to a transistor 120 through a resistor 122.

OR circuit 118 generates an output to turn on transistor
120 for eﬁergising a relay 122 to close switch 76.

25 . Output voltage V3 is applied to a comparator
124 and is compared with a contant voltage Vg which is
set at *To. Comparator 124 generates an output
voltage Vi1 when output voltage V3 is less than
constant voltage Vg (V3 S-Vg). Output voltage

30 Vs is also compared at a comparator 126 with a
constant voltage Vjg which is set at Hg.

Comparator 126 generates an output voltage Vjis when
output voltage Vgis greater than constant voltage
Vio (Vs Z Vip).

[
[

35



5 . anplifier 134 and.a resistor 136. Wien AND circuit 130 receives two
inputs at the same time, it generates an output voltage V13 which turns odgéa
transistors 120 and 132 to energise the relay 122 to close switch 76 and a.-"
rel'ay 138 to close contacts (a-c) of switch 70. 10 Accordingly, -
opeﬁailons of conpressor 52, electromagnetic valves 58 and 64 and fan 67
ofthe air conditioning apparatus 50 under various conbi nations of the

t enperature and hunidify are shown by t T@ abl e bel ow 15 - As set
forth therein, the air confihihoBiLR u%pQ%&%ﬁW%fg(?f“%d%?%ﬁ??bfé“ﬁﬁﬁ'

sel ects the operatlonal node autq tlcanﬁﬁ accor erature and
humidity to operh?® axeaceppeekedataepn PfFéFQﬂ1§1¥@91W&Pﬁﬁmﬁq§BQ§ng t he

fl;)wa)f L he 20OI téﬁfﬁ%h&lfrﬁg}] coﬁﬁéctbfip&%VQ%Tes o?%@&sil J.C;E@r*nﬁgma'ﬂln(bf OR
establ i shes and npintajn e r m conforta ndi t i ons ed by
pre-det erm ned c%hﬁ?“h i%é ?5 gﬂp@r&%ﬁpéléﬁﬁrtaéih {ﬁﬁ¥
thermal |y dbnforamplEftendlB4oaadaaereb&atnedlmw.COMMGmImnn;dﬂﬁdui£313uhe
t enperature and dit ressor f ai re i ti.Qni
appar at us of théég?% %ﬁ% Lﬁ eﬁéggﬁg ng %§ F% %ﬁ%e’ntér%2%F§%8¥§p%3¥her
t han conti nuouslgutpitchotbagei Vygewhiichs durng on drangistors 120

_ and 132 to energise the relay 122 to close switch 76 and

. a relay 138 to close contacts (a-c) of switch 70.

i

10 : Accordingly, operations of compressor 52,
electromagneﬁic valves 58 and 64 and fan 67 of the air
conditioning apparatus 50 under various combinations of
the temperature and humidity are shown by the table
below ' , |

15 As set forth therein, the air conditioning
appa;atus_of the present invention selects the '
operational mode automatically according to the
temperature and humidity to operate as a cooler, a

_ dehumidifier or a fan by controlling the flow of the

20 refrigerant, and it prevents excessive cooling and
estaﬁlishes and maintains the thermally comfortable
conditions defined by pre-determined combinations of
temperature and the humidity. As the thermally
comfortable conditions are obtained by controlling both

25 the temperature and the humidity, the compressor of the
air conditioning apparatus of the present invention has
to work only intermittently rather than continuously,
which contributes to saving of energy. | |

B 4



CLAI M5: 1. An operational node controller, for an 5
’ condi tioning apparatus for controlling tenperature and hunidity
rising. a tenperature sensor arranged to produce a first signal
stantially corresponding to said dgnperature; 10 a humdity -
sensor arranged to produce -a second signal substantially corresponding to.-_
said humidity; neans for conmbining said first signal and said second si gne
to produce a third signal 15 substantially corresponding to the sum of
said tenperature signal and hum dity signal; neans for conparing said first
signal, said second signal and said third signal respectively with a given
first signal substantially correspondl ng to a 20 gi.ven tenperature, a
gi ven second signal substantially-corresponding to a given hunmdity and a
given third signal substantially gorresponding to a given sumof said given
tenperature signal and said givenghumdity signal; and 25 . an
actuating means.responsive to sai E conparing nmeans for actuating said air
condi tioni ng apparatusgto control athe tegerature when said tenperature and
said humdity. LEXGE d sgid given tgrrperattye and said given humdity while
said sum 30 exc%§ds 8ai d given @um toontrol the hum dity when said

hum dity exceeds id §| ven humdity whi I_“e said tenperature is bel ow said
given tenperature and to
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stop controlling hoth the tenpera{;uijumLLhe—huﬂ1dlty when both said
tenperature and said humdity are bel ow 35 - said given tenperature ar@
An - &

said given hum di ty while said sum | m‘mj‘ﬁn sum 2.

oper ati-onal node controller. for an- mn‘m pparatus for
controIJIng tenperature and hun1d|ty m¥d. #n ¢laim 1, wherein said
comparing nmeans includes: a first conparator for conparing said first

signal with a given first signal to prodidde-a first output. signal when
said first signal_i 2§|OMIsaid given first signal; a-second conparator for
conparing said sgbﬁiﬂ-signal with a given second signal to produce a second

out put signal when said second signal exceeds said given second signal; and
a third conparator for conparing said sumw-th said given sumto produce a

third output signal when said sum exceeds said given sum 3. An

oper at i onal nDdeleontroIIeAnfopeaatdbmadommdewnﬁntrqﬂinreﬁ@s dor _
control | ingst he L eanepahytsoniiighupbdilatuds siedidBittidh G Elpe sai d
actuating nmeans I ncl udes cuit for producing a urt out pu

si gnal when bot haBdi BupiddtyogopRrisii®@sl and said second output signal are
recgived; and an CR ?'rCU'E tempRradutieN$ehddy tdridul to produce a

first signal substantially corresponding to said

A : temperature; _ .

10 . a humidity sensor arranged to produce a
second signal substantially corresponding to said
huhidity; ' .

means for combining said first signal and
said second.signal to produce a third signal

15 substantially correésonding to the sum of said
temperature  signal and humidity signal; |

means for comparing said first signal, said
second signal and said third signal respectively with
a given first signal substantially corresponding to a

20 given temperature, a given second signal substantially
corresponding to-a given humidity and a given third
signal substantially corresponding to a given sum of
said given temperature signal and said given humidity
signal; and '

25 an actuating means responsive to said
comparing means for actuating said air conditioning
apparatﬁs to control the temperature when said
temperature and said humidity exceed said given
temperature and said given humidity while said sum

" © 30" exceeds said given sum, to control the humidity when

said humidity exceeds said given humidity while said
~ temperature is below said given temperature and to
stop controlling both the temperature and the hum1dlty
 when both said temperature and said humidity are below
35 said given temperature and said given humidity while
said sum is below said given sum.



si gnal when either said third output signal said fourth_ ut signal is

eived. 4. An air-conditioning appar r|S|ng “a conpressor
. conpressing the refrigerant; a first con m i ﬂﬂlﬂﬂ“io sai d
compressor for condensing refrigeragt, a f|r e connected.

to said first condenser, a fifst va “reans connected in paraIIeI wth
sai d expansi on device; a second condenser connected to said expansion oy

-

devi ce faz.further Aandeesiatdonad mﬂﬂégpunﬂﬂohﬂmrlﬁ@tdan 713 first valve
means s fﬁ”@ néﬂglkﬁﬁng"%g%a%'t%% 0 rc%z{ét&gifﬁﬁ% &pL g éréhd"a' ve

nmeans i s close Ve means connec econ condenser;
a secondlyxpu@stnnaaevigem@dnnacmdaamn1pammen#1nMsau@aﬂqmpecanq val ve
means; zﬂhéa@ﬁoiﬁégﬁdggnnected to said second expansion device for
evaporating the refrigerant; and control means according to claim1l for 10
alternatively openfn§lEFtcCouPAgFatath for Souparing saidefheshs and said

second vaéi/@asrraaithmaeggb)énswﬂsfu rss.rgda W Pedduds & psest apdtpatd
second val yve nﬁ Q % en.a er%>%fe and, hun1d|%¥ e€ceed a
G ven t orBATER b EhaRG=aLg: Fensumianay 18 Delcw Bi1d given' Ers
s1gna1,
a second comparator for comparing said second “
signal with a given second signal to produce a second .
output signal when said second signal exceeds said given
second signal; and
a third comparator for comparing said sum with
said given sum to produce a third output signal when said
sum exceeds said given sum.

3. An ope:atiénal mode controller for an
air-conditioning apparatus for controlling the temperature
and humidity as claimed in claim 2 wherein said actﬁating
means includes: _

an AND circuit for producing a fourth output
signal when both said first output signal and said second
output signal are received; and _

'an OR circuit for producing a fifth output
signal when either said third output signal or said
fourth output signal is received.

4. . An air-conditioning apparatus comprising:
a compreséor_for-compressing-the refrigerant;

€y
(3]

a first condenser connected to said compressor
for condensing refrigerant;

[\
AN

a first expansion device connected to said first
condenser,

a first valve means connected in parallel with
said expansion device; _ _

a second condenser connected to said expansion
device for further condensing the refrigerant when said



15 respectlvely, and a val ue substantralTy corfresponding to a sumof said
terrperature and sal d hum dity exceeds. a élven val ue substantially r@

corresponding to a’gi ven*sum of SWMH"H "Uﬂlﬂﬁ i-ure and said give
hurfi di tas 20 and said 'i's opened and second
valye neans is closed when said huni |ty exceéds” sai d given humdity while
-salﬂatenperature I s bel ow said given tegagrature 25 5. An

air-conditioning apparatus as clainmed in“Claim4 further conprising: means
for de-energisi nfisatdvabver vesos isenpeaed B@dpénatamanmnﬁtmnqiﬁhﬁnd|ty

are bel ow said 9%8f¥&$§?9§€aﬁgéﬂ QQ@dSFEQSQ'VQQVQU h%y153%f%se

Air-condi tioning apparatus substantially as ereln escribed W th reference
to the acconpanyi ng drawi n§sSetaad: ¥R vef mepass senneictad @ waddeen
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the Patent Offiqearallel with said second valve means;
an evaporator connected to said second

E-)
. expansion device for evaporating the refrigerant; and

. control means according to claim 1 for

10 alternatively opening or closing each of said first

' valve means and said second valve means; whereby said
first valve means is closed and said second valve
means is opened when a temperaturé and a humidity
exceed a given temperature -and a given humidity,

15 respectively, and a value substantially corresponding

' to a sum of said temperatire and said humidity exceeds
a given value substantially corresponding to’'a given
sum of said given temperature and said given
humidity; '

20 | .  and said first valve means is opened and
second valve means is closed when said humidity
exceeds said'given humidity while said temperature is '
below said given temperature.

25 5. ' An air-conditioning apparatus as claimed in
claim 4, further comprising:

- means for de~energising said compressor when
said temperature and said humidity are below said
given temperature and said given humidity. )

30 ‘
6. Air-conditiqning apparatus substantially as
" herein described with reference to the accompanying
drawings.
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