-1 - 2079953 "A HUM DI TY- MEASURI NG DEVI CE USED
WTH AN AIR CONDI TIONER' This is invention relates to a humdity- Lg%g
device used with an air conditioner whi ch neasures 5 t he hum di f

dra to an interior heat exchanger. Wth an air conditioner, adjustnent
of t umdity of air- drawn thereinto {s_regarded as one of the i nportant 4
factOv€ to assure a suitable interior air- 10 conditioned state. A kno
process of measuring thg @umdm nEfAswnwchedxtEtgs% interior heat

- exchanger (hereinafter referre ir’), conprises measuring the
tenperature of the sucked éﬁ*rTHt"}‘l"é %E%EP&PGJ&%"\‘E refrigerant supplied to
the 15 interior heat exchanger and the tenperature of air blown out of the
interior heat erghangerepitard nedigtesetar rethund disty hegbargag air") and

determining the humdity of the sucked air fromthese measur ed dat a.
H therto, tdevieériugedant tihergrerat tir eohds theer r20vh inrasne @durasa prescri bed
section of an interior heat exchanger. However, the tenperature of a
refri ger anttine detyidatiyes ft riocughoawnt he tiontaer |1(nrtd"re1a:tr exeatnger, for
exanple, with the operating condition of the interior heat exchanger and a
seal ed quamxctlyaogethe 25 refrigerant. In other words, the refrigerant
tenperature varies with the points of measurenent in the interior heat
exchanger. The Ybhbeani @ial conditioner, adjustment of the humidity
of air drawn thereinto is regarded-as one of the-
important factors to assure a suitable interior air-
10 conditioned state. A known process oF-measuring the
humidity of air sucked into an-interior heat
exchanger {hereinafter referred to as "sucked air")
comprises measuring the temperature of the sucked air,
the temperature of a refrigerant supplied to the
15 interior heat exchanger 'and the temperature of air
blewn out of the interior heat exchanger (hereinafter
referred to as "dischafged air") and determining the
humidity of the sucked air from these measured data.
Hithérto, the refrigerant temperature has been
20 measured in a prescribed section of an interior heat
exchanger. However, the temperature of a refrigerant
widely varies throughout the interior heat exchanger,

for example, with the cperating condition of the interier

heat exchanger and a sealed quantity of the

N
w

refrigerant. In other words, the refrigerant
temperature varies with the points of meesurement in

the interior heat exchanger. The ccnventional



“2--refrigerant tenperature-neasuring process gives erroneous data.
Hithefta, 'therefore, the hum dity of the sucked air has been determnmmd
with [ ow précision due to such erroneous data being applied as one ,‘he 5
fact ors of neasurenent. Anot her known process of neasuring the humi dity of
t he .sucked air -conprises nmeasuring the tenperature of the sucked air while
t h&~sucked air is contacted by drain wat@ -fromthe interior heat
exchanger, and 10 applying the neasured air tenperature in determning the
humi dity of thefBUBREENA LeMAGRAISITStMRASAEIRE BBAGBASI ddCSair

hum di ty-measuring process has the drawbacks that an_appreciably |ong
waiting time $ECPAGBHSedatanti HidhaRYqci EUnerafdiRe Shedhamd didtrerofs is
collected in a receELaCIe_for measur engnt of_ths tenBerature of, t he sucked
air, and nor ebVer SUFKPACELE deS heemiRieTNinedc¥pLbt 10Y PRE I N nati on
and deconposiéion of sakd drai n. wat er receptacle, h%@ inventio q§§abeen'
acconpl i shed F%EvEBWSHE Nt BE 95 SN EHehtf DHed BPPLARS: BRc858 &d §

i nt ended {0 aﬁov'de an air hum dit Eneasuring device for use with air
condi ti oner whfthOE&n°delEPFAEMHE hunidity of the sucked ait with high

reci si on wi t hout , agpl g LAl B WALST, f5 PARCL DL £ET 9 Rl mhanger

According to this invention, ‘there s provided y-neasuri‘ng device
qsed with an ehé QQQQEE'Qegrcomprises measuring the temperature of

the sucked air while the sucked air is contacted by
drain water from the interior heat exchanger; and

10 applying the measured air temperature in determining
the humidity of the sucked air. However, the latter
caonventional air humidity-measuring process has the
drawbacks that an appreciébly long Waiting time is
involved, until a sufficient amount of drain water

15 is collected in a feceptacle for measuremenf of the
temperature of the sucked air, and moreover difficulties
aré raised with respect to the contamination and
decomposition of said drain water receptacfe.

This invention has béen accomplished in-view of the

20 above-mentioned ¢ircumstances, and is intended to

provide an air humidity-measuring device for use with

air conditioner which can determine the humidity of thé

[ 4}

sucked éir with high precision without applying drain
water from an interior heat exchanger.

25 According toc this invention, there is provided
a humidity-measuring device used with an air conditioner'

including =a reference pipe. through which a refrigerant



including a reference pipe through which a.refrigerant - 3- flomé,

expan n nmeans for expanding the refrigerant, an interior heat exchanger
andﬂczgﬁression means for conpressing the refrigerant, the refrigéerant pipe -
connectling the expansion neans, the-iBterior heat 5 exchanger and the -
conpression neans in the order named, the hum dity-measuring device =
conpri si ng:rfdwWs) Sensnsibrans adissfased giarmdimgrthal et fofigeranitnterior
heat exchanger to produce a first signal denoting the tenperature (Te) of

air sucked dmtintdeidp heateeixchangxr ervharaepsebhedvncordost iffy neans one
end of which is connected to a portion of the refrigerant pipe, which

portion is dmsipweensihg eRpamsiford gegant anthe hee toipeessitor ikgans, with the

i nterior heat exchanger connected therebetween, 15 and through which

portion theareiedybranthel ews awistiiera meAnh Pr ebRer éntefédofedeatonduct i ng

means extending to the air inlet of the interior heat exchanger; second
sensor Smeargxdhaneert aneh&het IFOMPSRE TN Hee #d&t 1 BohBBC OTHE Tnd e d mhi ch
other end faces the air 20 inlet of the interior_ heat exchanger to produce

a second sitdiralhgehdifrgMeRE UTdMBerdd Ve (G9TPBESE8Pd ot her end of the

heat - conducti ng_neans; and a systenLcontroIIeL which is qrqviﬁgqjyﬁth a .
menory which stOke8td8EASER MRENFuMIARIPYY The@QuBREd IS tarf &

interior heat exchanger to produce a first signal
denoting the temperature (Te) of air sucked into the
10 interior heat exchénger;
heat-conducﬁing means one end of which is connected
to a portion of thé refrigerant ﬁipe, which portion is
between the expansion means and the compression means,
with the interior heat exchanger connected therebetween,
15 and through which portion the refrigerant flows with a
low pressure, the heat-conducting means extending to the
air inlgﬁ of the interior heat exchanger;
second sensor means fitted to the other end of the
heat-conducting means, which other end faces the air
20 inlet of the interior heat exchanger to produce a second
sighal denoting fhe tempefature.(TF) of said other end of
the heat-conducting means; and
a system controller which is provided with a memory-
which stores data on the humidity of the sucked air and -
25 means for setting'or detecting the speed of an air. |
stream of the sucked air, the data being based on the

relationship between the temperatures Te and Tf and the



25 means for-setting or detecting the speed of an air stream of the
sucked air, the data being based on the relationship between the o
tenperatures Te and Tf and the -4- speed of the air streamof th cked
‘a1, "the systemcontroller determining the humdity of the sucked air on

t he-'basis of the data stored in the nenmgry in accordance with the first and
sesend signals denoting 5 the tenpetatures Te and Tf and the speed of the
air stream ofpéde seackhe alir. skErketi reMtthofstbkedi avent tae siyldteapw be
described with reference to the acconpanying drawi ngs, in which: Figure 1
shows a schet@htcodleangenenrimiofingn the Hiunidiiby dofytheasuciked ddaw ce
enbodying this invention used with an air conditioner; Figure 2 is an
obl i que vi everoftiae heasiesondudthieng atentsrotsddimi thet hemary in

hum di ty- neasuri ng device of Figure 2; 15 Figure 3 shows the

heat - conductaewoe neabee ofithi ginee fAfstt taad t9e@ondt signbésddeporttiingn of a
refrigerant pipe extending through an interior heat exchanger; Figure 4

i ndi cat s anthe raﬁge@ﬁtUG?Saﬁeelae'tst rifc and cuhe speddwpfh thige adinr

hum di ty-nmeasuring device 20 of Figure 1; Figure 5 shows characteristic
curves of thetzeapepht thessurckesd aidwith respect to the outside

Embodiments of this invention will now be described
with reference to the accompanying drawings, in which:
Figure 1 shows a schematic arrangement of an air
10 humidity-measuring deQice'embodying this inventian
used with an air conditioner;

. Figure 2 is an oblique view of a heat-conducting
member used with the air humidity-measuring deQice of
Figure 2; |

15 ' Figure 3 shows the heat-conducting member of
Figure 2 fitted to a return bend portion of a refriéerant
pipe extending throﬁgh an interior heat exchanger;
| Figure 4 indicates an arrangement of an electric
circuit used with the air humidity-measuring device
20 of Figure 1;
Figure 5 shows;characte:istic curves of the
- temperatures Tf and Tc with respect to the ogutside

temperature;

L3}

Figure 6 shows characteristic curves of the
25 temperature Tf with respect to the humidity of the sucked
air, with a parameter of the temperature Te;

Figure 7 shows characteristic curves of the



tenperature; Figure 6 shoms characterlstlc curves of the 25 tenperature Tf
"W th pect to the humdity of the sucked air, with a paraneter of the

t empe ure Te; Figure 7 shows characteristic curves of the -5-°
tenperafure ratio of Tf-Tc/Te-Tc with respect to the humdity of the sucked

“air, with a paraneter of the speed of- tbhe air stream of the sucked air; and
.Flgure 8 shows an arrangenent of a systemcontroller 5 assenbl ed mnth t

huni di t y- mebenpengtaee catdo mMGulke-Tic/ Destei Wiiton riesPedt divelrhan th
reference to the acconpanying drawi ngs of an air hum dity-neasuring device
enbodyi ng th¥Bidav¥neifokheipucked mytir ewitBhawRarg@ediar Mfnitdie ysweaduring
device of the invention used with an air conditioner. The air conditioner
consists of°h EBBI RAG- ﬁééﬁ%ﬂ;%;sﬁQﬁn%%ﬁﬁ?Fthﬁ’aﬁnlnterlor heat exchanger
14 set in the r on1mho e |r condition is to, be _determnned; and optdoor
nmenbers such as éQESEp e§ @”(B&%ﬁ”%?mﬁgﬁt°§x@h§ﬁ@&gmu?%ﬂﬁF%ﬁ%%HS|on
means 20 such as Z gae A Jhg ressor #6 co%Pre ses a
refrigé?antaﬁ%??e P d’ﬁF&nﬁt e Wﬂ%}* ¥'%5 PYEXBCHaNGE 4. The exterior
heat excha er ﬁondenses a refrigerant of high tenperature 20 and high
pressure senf ?B?t fromthe conpressor 16.

Description is now given with reference to the
accompanying draw1ngs of an air hum1d1ty -measuring
- device embodylng this invention.

10 Figure 1 sHows the air humidity-measuring device of .
the invention used with an air conditioner. The air
conditioner consists of a cooling-heating system
comprising an interior heat exchanger 14 set in the room
whose air condition is to be determined; and outdoor

15 members such as a compressor 16, exterior heat exchanger
18 and expansion means 20 such as a cepillary tube.

The compressor 16 compresses a refrigerant delivered
from the interior heat exchénger 14, The exterior heat
exchanger 18 condenses a refrigerant of high tempefature

20 and high pressure sent forth from the compressor 16.

The expansion meens 20 expands a refrigerant flowing

from the exterior heat exchanger 18 to peduce the
temperature and pressure of said refrigeranf, and supplies
the refrigerant thus treated to the interior heat

25 exchanger 14,




The expan5|on means 20 expands a refrigerant flowing fromthe exterior heat
exchanger 18 to reduce the tenperature and pressure of said refrigerant,’
-and supplles the refrigerant thus treated to the interior heat 25 exchanger
Iﬁf . The interior heat exchanger 14 and exterior heat exchanger 18(%§p,
respectively provided with bl owers 22,24. The interior heat exchanger—14,
coﬁpfessor 16, exterior heat exchanger 8 and expansion means 20 5 are
connected in the order nentioned by a refrigerant pipe 26 to forma
refrigeration cycle. The air hum dity-nmeasuring device of this invention is

used with the aboe MRMIONAD fld: CORChLLGBET 14N ke Mdarimnty opd manner .

10 An air inlet 28 of the Interior at exchanger I's fi dwth a

sensor 30 f ogqeafles! s WA Supdet DOLIY ShAbyLREERILIE diig,dpgmerature

of the sucked air. "TArefrigerant flow w ow pressure takes pla

through. thapzpontionhef ithersefs igesentxphRRge? 36 mlo%rbxee@&nds at | east:
bet ween the expansi on neans 20 and the prOX|n1ty of ‘the interior heat

exchanger 141¢Thaktpefiloiromeaft tdw:mﬁgegenanhnal B&pdf sty Cindatesz pai d
proximty of the interior heat
- 5 are connected in the order mentioned by a refrigerant

pipe 26 té form a refrigeration cycle.

The air humidity-measuring device of this invention
_ is used with-the above-mentioned air conditioner in
the undermentibnéd manner.
10 . An air inlet 28 of the interior heat exchanger

14 is fitted with a éensor 30 formed of, for example,

a thermistor to measure the temperature of the sucked

air. A refrigerant flow with low pfessure takes

place through.that portion of the refrigerant pipe

15 26 which extends at least between the expansion

means 20 and the proximity of the interior



exchanger 14 is fitted with a heat conductor 32 which extends to the air

I nl et .28. That portion of the heat 5 conduct or 32 which is positioned
ﬂneargégzpalr inlet 28 is provided with a tenperature sensor 34 fornmed of,
“for le, a therm stor.. That portion the refrigerant pipe 26 which
lies near -the interior heat exchanger 14 4 s provided with a tenperature
sensor 36 forned of, for 10 exanple, a thermstor to neasure the

tenperature of the above-nentioned portion of the refrigerant pipe 26. The

air-humdity peasuek8Hadgeirca4qf HMatipbuﬂﬁdnwastﬁmrt@érlgenahded with a
system controller 38 formed of a microconputer (not shown in Fig.
conprising a gbpe 26ewhiyh fﬂmesnsaudnpnnxrmitgwoBStmeasute:1ohehhamld|ty
of the sucked air by a prescribed operation in accor- dance w th out put

t enper at ur e segchangéroidt He tfditedenitily aa heabreonduckar 38, wihehsystem
controller 38 further supplies control signals to a fan notor 72 of 20

the interior ektends22o &heamimptimlets 3%. t Hthaktpe¥bion| efiethesbgad a
mot®r 78 (Fig. 4) of the conpressor 16 to, control the runnlng pee

t hese nodors, C@héﬂébyrnéﬁnﬁ&Hﬁhu}%fﬂ?%ﬂﬁﬁQﬂﬁ@'%ﬁafhEh?nGbBr Qi gﬁere in
a suitable condition. erature sen 36 saould
preferably belﬁoEFPVéﬁSé W&§héﬁbﬁﬁmﬂ?qég;rﬁ.s?ﬁﬁﬁ tagthBWF 9fsr fPKe

refrigerant pi

return bend O?Q?WB? pgkfgﬁhggL]tted\Mir]tr5%£§§%n of eHE S gg&lg%ra%%_the

pipe 26 which lies near the interior heat exchanger 14
is érovided with a tempefature sensor 36 formed of, for
10 example, a thermistor to measure the-temperature of the
above-mentioned'portion of the refrigerant pipe 26.
: The.air—humidity'measuring device of this invention is
further provided with a system controller 38 formed of
a microcomputer (not shown in Fig. 1) comprising a
15 memory. The syétem controller 38 measures the humidity
of the sucked air by a prescfibed operation in accor-
~dance with output temperature signals from the tem-
perature sensors 30, 34, 36. The system controller 38
" further supplies control signals to a fan motor 72 of
20 the interior blower 22; a fan moﬁor.76 of tﬂe exterior
blower 24 and a motor 78 (Fig. 4) of the compressor 16 -
to control the running speed of these motors, thereby
_ maintaining the humidity of the indoor atmosphere in a
suitable condition.
25 The temperature sensor 36 should preferably be
positioned, as shown in Fig. 1, near that portion of the -

refrigerant pipe 26 which is fitted with the heat

~



refrigerant pipe 26 which extends through the interior heat exchanger 14.
The heat.conductor 32 is preferred to be a fin 5 havi ng an L-shaped .
* Gross section as seen fron1F|g 2, and further be made of the sane nmatgr. al
as<that of the refrlgerant pipe 26 to faciJitate solding. Nanely, the '
coﬁductor 32 is desired to be forned of cdpper or alum nium where the
fgerant pipe 26 is prepared 10 from copper or alumnium A

sem circul ar notch 42 conplenentary to the shape of the outer periphera

s cut, in that en i on_40 of heat

|1 f h f h
ot ot 12" SLERARRA: AP O A% SHlvdth [hha B¢ pRLL! 8020001 oENgpeal

ot i gerant pi bEesaverait, iR TR o eria ¢ E*ﬁ%g@at 8ndnEEEioR, | <

bent in the ci ar, f.ar vide a cylindrical section 44. A
t enper at ur e seﬁggk %&éﬁiﬁ&f%gd into the cylindrical section 44. The

forenost tip pOFtIO& &f et ¢ r§ﬁ1ca qﬁfjfgcﬁgggéf ?élgg gt Lhejheat

conductor 32 in mhlc t he cyI section 44 1s formed 1s tightly

fitted tosthe RAQYngl anAill ieffed VUBLY MedLidl &s SSEEN fhon! b?Peby causi ng
the tenperature sensor 34 to be tightly held in said cylindrica section

44. Fig. 2 25 ands/Fawkhieie Hee MRRIAISH et Sdlie IfatGFDyEdar eARLhBE the

cylindrical section 44. Fig. 3 illustrates the heat conductor 32 of Fig. 2

fitted to one etftrligeraint piped@6 to facilitate solding. Namely, the
heat conductor 32 is‘desired to be.formed of copper or
aluminium, where the regrigerant pipe 26 is prepared

10 from copper or aluminium. A sgmicircular notch 42
complementary to the shape of the outer peripheral wali

- of the refrigérant pipe 26 is cut in that end portion 40

of the heat conductor 32 which is to be fitted to the
_refriéerant pipe 26 in order to assure the secure

15 aﬁtachment of the heat-conductor 32 to thé refrigerant
pipe 26. The opposite end portion of the heat conductor
32 is bent in the circular form £9 provide a cylindrical
séctidnf44. A temperatﬁre sensor 34 is inserted into
the cylindrical section 44. The foremost tip portion of

20 the aforesaid opposite'side of the heat conductor 32 in
which the cylindrical section'44 is formed is tightly
fitted to the body of said heaﬁ'conductor 32 by a screw I
46, thefebf causing the temperature sensor 34 to be '
tightly held in said cylindrical section 44. Fig. 2

25 shows the temperature sensor 34.removed from thé

cylindrical section 44. Pig. 3 illustrates the heat

conductor 32 of Fig. 2 fitted to one of the return bend



sections 48 of the refrigerant pipe 26 extending through the interi or heat
exchanger 14. Fig. 4 shows the arrangenent of an electric circuit used with

7y.conditioner of Fig. 1. Reference 5 nunmeral 62 denotes d o
: i=al' power source. A primary winding 66 of a transformer 64 is e
connected between both term nals of saiq commerci al - power source 62. A -~
secon- dary w nding. 68 of the transforner 64 is connected to a drive W/

termnal of the systemcontroller 38.., A drive 10 not or 72 of .the
nterior bl owBPCBAORE dBnRE- i HRLEAIETRRE PLPR: A6 SXBRRAREd: ShaMEhy
power source 62 through switches 7011, 701 Connected in parallel to the
notor 72 throEéﬁ %F%H8§ ﬂﬁ?l'ﬁﬁé%%ﬂ%@%.iﬁrve notor 76 of the exterior

o over 24 20 o 1S, Sl Snd "cdroengRUPLESSH AEROND e 1

paral l el. Phase- nc are respectively con-

nected o t he 00RO f2ent0 a1l ol ik 1)5e£! BB ELG. Cht CURLERELARGRd as

descri bed above,; "t hé sy m cont carries”out a prescribed 20

oper ati og upo paﬁ,ggsiipfezofde 4 COBEhEE S 81 SpERaLS sbhpel. e aa iy Gy

three tenperature sensors 30, 34, 36 to neasure the humdity of "the sucked

air. The systgmhaonly @lsl & 3P Balbedané P 69N150koRihaBRed Bokwee® bde®3
- respectively to the notors 72, 76, 78 through the 25 correspondi ng

control linest8fmi81s90f Gatid ddimér®iaDgpsweedsohrthe 620t ORs sbon/o, 78
at -an optinmum | evel. The running speed of notors 72, 76, 78 is >

dary winding 68 of the transformer 64 is connected to a
drive terminal of the systém controller 38. A drive.

10 ﬁofor 72 of the interior blower 22 is connected between
both terminals of the commercial power source 62 through
switches 7011{ 7015. Connected in parallel to the motor
72 through switches 7431, 7422-éﬁe a drive motor 76 of.
the exterior blower 24 ahd a drive motor 78 of ‘the

15 compressor 16 both connected in parallel. Phasé-

- advancing capacitors 80, 82, 84 are respectively con-
nected to the motors 72, 76, 78.
With the electric qircuit.arranged as'described

above, the system controller 38 carries out a prescribed

20 operation upon receipt of output.teﬁperature signals
frbm'the-aforesaid thtee temperature éensors 30, 34, 36 .,
Eo measure the humidity of the sucked air. The system * *
controller 38 sends forth control signals CSj., CSZ; CSj3
.respectively;to_the motors 72, 76,'78 through Ehe

25 correspdndiné cdntrol lines 86, 88, 90 to set ﬁhé

| ruhning'speéd of the motors 72, 76, 78 at an oétimum

level. The ruhning speed of motors 72, 76, 78 is



10 controlled by either the intermittent drive of any of said notors or
varying the running speed thereof con- tinuously or stepw se. Referenge, -
“nunerals 92," 94 are el ectromagnetic coils 5 for controlling the gﬁg@ﬁ
dgperation of the correspondi ng groups of switches 7011 - 7012 and 74 '
7422. The switches 7011, 7012 are actuated by the el ectromagnetic coil 92.
Thé~&wi t ches 7421 7422 are operated by the el ectronagnetic coil 94. The

el ectromagnetic coils 92, 10 94 are enéPgized by out put control signals

SC4, SC5 f t t 3 ' . th 72,
76, 78 and o t ARRECOREE H 205 "G INEARTEERNEY oBxb Be Y Be

. 78 and swi t EHE AL TA22 ST al Feady "G o
15 Coxtent. TREVLEIEE I (ALY h8 rabfitnd, JRERA, ShEERSE) HIE LT

the air huniditxfg§§#$jigbfkg@ég?fgégnged as descri bed above. hbnely,.the_

hum dity of the sucke r can measured fromrel ati onship between 20

a tenperature Tf of R¥FEh@ ddifer€pd 92)dYst afe321deteohAGnRYE ilch@&o3arsor
34 fitted to the end of the heat conductor 32 and a tenperatdre Te of the

sucked air sdet e@ord dhh il 581 ofhSlopdtd € D6 , of hehBubbdrb¥pehdilng sucked -

alr can also be determined fromrela- 25 tionshi p between a-tenperature
Tc of the |ower guoussiiref switcled 20y £f+i 9@{ anéndi f4,26-dFdget.ed The t he

sensor 36; and a tenperature Te .of the sucked air neasured by
- switches 7031, 703, are actuated by the electromagnetic
coil 92. The switches 7433, 74, are operated by the
electromaénetic coil 94. The electromagnegic coils 92,
10 94 are energized by output control signals SC4, SCg from
the system controller 38. The.operation of the motors
72, 76, 78 and switches 70313, 7032, 7431, 7433 is
already known to.the prior art, description of the
eléctric circuit of Fig. 4 being given to'the-abgve-
15 = extent.

The following facts have been experimentally -
recognized with the air humidity.measuring device ]
arranged.as.desgribed above, * Nameiy, the humidity of
the sucked air can be measured from relationship between

20 a temperature Tg of the end of the heat conductor 32
detected by the sensor 34 fitted to the end of the
heat. conductor 32 and a temperature To of the sucked

= air detected by the sensor 30. Further, the humidity
of the'sdcked air can also be determined from rela-

25 tionship between a temperature T, of the lower pressure

side of the refrigerant pipe 26 detected by the sensor

36, and a temperature Te of the sucked air measured by



t he sensor 30. \Were, however, atnospheric tenperature varieshetheﬁ changes

"arise jR the refrigerant pipe tenperature [err] determ ned by the sénsor’ 36
and 't nperature T of that end portion of the heat conductor 5~ 32 U
(whi c ends to the inlet 28 of thg;interior heat exchanger 14) neasured ~/

by the nsor 34, resulting in the occurréence of errors in the neasured v
hum dity of,  even the_ s sycked air. In Figure 5 the oytside tenperaturés
[err] is shbWh 5ﬁ”i8rt§g?abﬁ§%ﬁﬁx Qﬂ%ﬁYﬁE’t@ﬁﬁ@P&PﬁFéoT,eﬂpﬁ¥ﬁ§$P%re -
i ndi cated on the'orgknate. The reason for Eng gg ur.rence of the

th

above- ment i bt Pact"FE SHSPSESS 35 9% tha ERS5F 238 AIRZt1y neasures
t he tenpeng%%geggtg etl?e gﬁ?@éﬁgﬁgﬁ ﬁipgh GSeﬁﬁgrsgéjgﬁan%rglure Tc 15
tely a C

“is imeda ected by anges in e afnospheri ¢ tenperatuke, where as

the sensor Sdnbsr&PORECEddr0 ¢l 1 JL&(‘?{@E‘%ngP?té@ el 4. fep!

conductor 3 actsfas a sort of heat-absorbin roW Tespect to

changess in 4 e(ﬁﬁi’@ﬁpﬁ‘iftg%dfsef%efﬁ{éﬂfnlé@dza 6¢ ‘Eg.’%s‘i%tlél%'lli' e 4

at
tenperature [err] neasured by the sensor 34 Is not directly affected by

changes in ¢henakgRsPHEN GelRTRY ALY erhdDEShELE 8aANt Aied d ihd he, sucked
air settle on the outer peripheral wall of the heat 'conductor 32 in the
- formof watgse ds@PLEEEREe of errors in the measured humidity of even
the same sucked air, ' _ ' . _ B
In Figure 5, the outéide temperature (°c) is shown on
10 the abscissa, and the temperature Tec,Tf (OC) are
indicated on the ordinate. The reason for the occurrence
of the above-mentioned fact is supposed:to bé that
the sensor 36 directly measures the temperature Tc
of the refrigerant pipe 26, and said temperatur; Te
15 is immediately affected by changes in the atmospheric
temperature, where as the sensor 34 is cﬁnnected to the
refrigerant pipe 26 through the heat conductor 32,
which acts as a sort of heat-absorbing member with
respect to changes in the atmospheric temperature,'and-
20 consequently the temperature TF heasured by the sensor
34 is not directly affected Ey changes in the atmospheric
temperature. Moisture contained in the sucked air settle
on the outer peripheral wall of the heat conductor 32

in the form of water droplets

25



Ther ef or e, t he fenperature of the heat conductor 32 is naturally affected
by these.,water droplets. Therefore, the tenperature Tf of the end portiagn

*qf .the heat ‘con- ductor 32 nmeasured by the sensor 34 is supposed to 5.
iIwgeol ve a factor already affected to sonme extent by the noisture o

hum dity of the sucked air. It is seen,'hgerefore, that the hum di ty-0f the
sutked air can be determ ned with high pr®cision frominterrel ationship

bet ween the tenperature Tf of the end 10 portion of the heat conductor
32 neasured by,the sensor 34 and the tenperature Te of the sucked air

measured by th&TheFpkRresp. the heBPeRREBrBcof Fhechady LRAUSHRK S2 4%

L ] el B i S

af gr erreﬁt i oned "Tqﬁ ;’i?‘me-r%ﬁ‘i’ﬁ? b@fv@gn!tggt ﬁpl?e?ﬁ%;é’t Gy é’% ef'?lr%r%ﬁa% #ﬁ}a’ _
Lglcgh”ﬁty:f ﬁ;:ﬁﬁ‘{%é%%? f@%?se??i%%?g ”_gﬁfflfg?‘gg?o??t % %@%ﬁfmﬁﬁéi y
shoul d fu%t her ni.‘ﬂ‘% C él;d%1 gé g‘\’/?cél?%g?gs %\%ﬂ@%?;\;eﬁﬁﬂg? 1 \év\hcei&c‘%r}{ %an%ha?l y

operat ed 10 pr qliee: £ 0L Ahn$agEg! ofOknEOBLERL Ba.ne running speed of

the interior drive notor 72, sot 5 the running speed of the air
stream sent forth infQ j8esbBher tREr8e8esXthARIThel huMBiRG B e @

desired pre- determ ned | evel.

' sucked air can be determined with high precision from
interrelationship between the temperature Tg¢ of the end

10 portion of the heat conductor 32 measured by the sensor
34 and the temperature Tg of the sucked air measured by

" the sensor 30. It has also been disclosed that where air

streams are brought into thé interior heat exéhanger 14
at a variable speed, then the humidity of the sucked air

15 can be detected with higher preciéion by adding tﬁe run-
ning speéd of air streams to the aforehentioned relation-
ship between both temperature Tg, Tg. The :unning speed
of air streams may'be manually selected or set at an
optimum level by the system controller 38. When it is

20 :attempted to manually-éelect the running speed, the air
humidity-meaéuring device of Fig. 1 -should further in- -
clude a device (not shown in Fig. 1) which is manually *
operated to produce a control signal for controlling the
running speed of the interior drive motor 72, so that

'25 the running speed of the air stream sent forth into the

interior heat exchanger 14 may be set at a desired pre-

determined level.



.Fig. 6 graphically shows rel ationship between the hunmdity (% -of the

d air determined with the tem perature Te [err] neasured by the.

seng 30 used as a paraneter and the tenperature [err] detected by the 5 ™

senget/34. The hunmidity (% of the sucked air is shown on the abscissa, -/

and e tenperature Tf [err] detected by the sensor 34 is indicated on the- .

ordinate. Fig. 6 is a curve diagranlqgnoting the case where air streans

“were made to run at a high speed. For "briefness of represen- 10 tation,

data is not shown with respect to the slow run- ning speed of air streans..

Wiere air streansFige Hregearicsbly asherr eRkasieRetiP | RREIeLPe®® then the

curves giv- en in Fig, 6 fall toward the, abgcissa, in . the formexactly as

i ndi cated. EEpEiHEniY I?/?om%i TREHT 0BT c%ﬁ'?/%”m’o‘?eiSWlth F{tbpf éem-

respectively represe the-t{e es,, Te.leLs. , ., Ot her
Bhitecte, 0| PREIEA By BaTaE 8 Mgl e

nar r ow assun®tr i Vi di ng an ar ea bet ween t he

adj acent ex ' £u ¢ tee@f E&tddeddeny ebgdi onship of
Fig. 6is SB%%%%E%%] kégééﬁk§y£% ?ﬁ% %€§t£€1gdﬁzrolfer 38 i% 20 t he
_graphi cal orgdadick i 9pal & Mumiditpi savase, tlat suewed heit efPesidwi es Te,

Tf specify addresses, and data on the humdity of the sucked air are stored .
in said addresseise descispd | oand sthhowegmpenaobrs hBe 0ptC At dovecfedinoni r 25

hum di ty-measuri ng device enbodying this invention - used with an air

condi ti oner.thé&osenseerd4i is| tmditabed on the ordinate. Fig. 6 is a .

*

curve diagram denoting the case where air streams were

made to run at a high speed. For briefness of represen-
10 tation, data is not shown with respect to the slow run-
ning speed of air streams., Where air streams are made to
flow at a progressively lower speed, then the curves giv-
en in Fig. 6 fall toward the abscissa in the form exactly
as indicated. Experimentally obtéined broad éurves of

15 Fig. 6 respectively represent the temperatures Tg (°C) of"

24, 27, 30. Other narrow assumed curves are indicated bj
dividing an area between the adjacent experimental broad
curves at the réte of 0.5°C. The relationship of Fig. 6
is stored in the memory of the system controller 38 in

20 the graphical or functional form. ;h this case, data on

>
the temperatures To, Tg specify addresses, and data on

. . P
the humidity of the sucked air are stored iq said *
addresses.

| Description is now given of the Cperétion of én air
25 humidity-measuring device embodying this invention

used with an air conditioner. For a certain length of

time, after the start of the air conditioner,. a



tihg,_aftef-the‘start of the air conditioner, a 4 refrigerant flows

_an irregular rate and in an unstable-form Therefore, the tenperature
¢(rmeasured by the sensor 36) of that portion of the refrigerant pipe 26 - .:

- ﬁhﬁgh_extends bet ween t he expansi on neans 20 and the 5 proximty of the
interior heat excharnger 14 changes with timeT The refrigerant generally
at¥efns a stable con- ditionin 5 to 20 mnutes. During the period in which
the air conditioner reaches a stable sttite after its start, the tenperature
Tc measured by the sensor 36 1

& aiemte st Dot aurdf ey Hfeoaillihon BhAle
gio'[ a;[ 223 glra]?)s/ufﬂf :rV\: t%ea??fé’:f? iet '? Eg?gzgsafﬂsﬁz o éiergg’?g%%& g&t 2r ion is
gzﬁ?rgf ?g?g¥gﬁﬁ?§9ﬁggﬁﬁﬁ?ﬁt€b%# éﬁﬁgsﬂckéa g.?.g§ﬁe1§B§v§-£§%io§§E. -
condi ti oner hagl%e{t%tq‘a-ilgnye%ngé;%%%e% {:ﬁgcgﬁé%ﬁ%ﬁgn%ﬂ%ghgsgg g%ﬁng\é\%%(i Ihgr aISErB

carries oydt a LG e | L §£C NegchhhBekhaat RirisU
detected Dby thgisengggﬁgégptenpe?g%%€€@€THggﬁegﬁgghbge?he sgﬁgbr 34fﬁg%§

the prescribed giyni NGryt fe Of i gdFat F §éfiEradly B¥taphkyian@thbde con-

af orementioned relationship ST

- dition in 5 to 20 minutes. During the period in which
the air conditioner reaches a stable state after its
start, the temperature.'rc measured by the sensor 36

10 changes with time. Where, ﬁherefore,-it is attempted to
apply the temperature T, as data for measurement of the.

" humidity of the sucked air, then errofs afise in the |
" humidity of the sucked air thus measured.
With.thé foregoing émbodiment, therefore, data

15 obtained only after the air conditioner has indicated a
stable.operation is used to determine the humidity of
the sucked air. The above-mentioned control is effected
under control of the systeﬁ controller 38.

When the air conditioner has attained a stable

20 condition, the system controller 38 carries out a
prescribed operation in accordance with the temperéture
Te.detected by the sensor 30, temperature Tg detected by'
the sensor 34, and the prescribed running rate of air
streams, and by applying the aforementioned relationship

25 stored in the memory graphical orlfunctional'form,
thereby determininglthe humidity of the sucked air.

The humidity of the sucked air is determined in

[



25 stored

-Ili ng t
. 4185 ned
~are used to s
the humdity

stored in the
hum dity of t
signals [err]
76, 78 to th
of the conpre

The nmotors. 72, .76
signal s.CS1, Eé?

t he sucked ai
preci sion,

_ condlthg an
properly main
.20 are res

In the nmenory graphical or functlonal form thereby

he humdity of the sucked air. The humdity of the sucked alr

in  the followi ng manner. The detected t enperatures Te,

peci fy the addresses of the nemnory. Deter- mination is nade of

of the sucked. air corre- onding to the tenperatures Te,

Tf »~

\.)

spe- .5 cified addresses. In accordance with the detected“ﬁf
he suck d gir, the s ste coptroller, 38 sends forth control

the, foddewing r“?dlﬂ %ie ?EﬁﬁFﬁﬂ §ﬁ@88r81t“9-'ﬁ§ rhstorse 72

e nDtor%tYZ 76 af th bIo 18 and the t or

855r Ut

r’ﬁ%&@?"ﬁf-é’ ‘?e%‘%%’ﬁ%l?ﬁﬁsc%t FBF PEfOEYse, e"gb

Bea88 U8 Geldts fp TN IREREE] ST R, SFRRS, A e

trol
y - of

2 EpdRRIRLC Lol dehonrd GIEELTALS 827 EKoUl GANEQY gdh high

e notors rrven rn an op

Qlfgggeg¥hqgégeghe i ndoor atnospheric con- dition to be

tal ne

Where the

e groups of switches 7011 - 7012 and [err] [err]

pect i Yol \uceiidRiRe Ryideckdi éét@@te84h§ﬁ§aglt§e%fb3th@1t put
control signals CS4, CS5 fromthe systemcon- troller

swi t ches 701lsu§.iaéa ALE T UHEE b I CosWiES 1 Ter Bbeaeaawetfo&mpldbd@:dlhe

notors 72, 76

10

signals CSjis CSZ, CS3 for regulating the running speed of

the motors 72, 76, 78 to the motors 72, 76 of the blowers

14, 18 and the motor 78 of the sompressor 16 through the

corresponding control lines 86, 88, 90. The motors 72,

76, 78 have their running speed controlled by said con-

trol signals CSjy, CS3, CS3. These control signals de-

15

20

25

fined from the humidity of the sucked air detected with

few errors carry out control with high precisioq, en—
abling the motors 72, 76, 78 to be driven in an.op;imum
condition, and conseéuently the indoor atmospher{c con-
dition to be properly maintained. -

The groups of switches 7033 -~ 7012 and 7421 - 7422
are respectively actuated by the coils 92, 94 energized

by output control signals CS4, CSg from the system con-

troller 38. Where the switches'7011, 7015 are rendered.

nonconducting, then power supply to the motors 72, 76, 78

is cut. The air condltloner ceases to be operated due to

the stoppage of the run of said motors. Where the

switches 70317, 703, ‘are rendered conductlng; and the

switches 7433, 743, remain inoperative, then the motor 72

w

"



iS-cut. The air conditioner ceases to be operated due to 25 t he

st oppage.of the run of said notors.. Were the switches 7011, 7012 arﬁﬁq

* rrender ed conducting, and the switches 7421 7422 remain inoperative, tk&
thé_notor 72 16 alone is driven. |n such case, indoor cooling is not

ef fected, but aonly ventilation is carried out: The sucked air
hufedi t y- neasuri ng device of this invention arranged as descri bed above has
t he advantages 5 that the tenperaturdbof the sucked air is detected with
hi gh preci sion; ince.thg noi sture of the sucked, ajr is deppsited on the
heat conduct or §§°Pﬁ tRe “F &V Pof SUCh SASHes, 10 ?mﬁ&ﬂi%m%nfsoP°Fhe

t t ft ed, ai.r .igvol .g factor, affected. b id water dro-
16P hr et s, Ot neF EngtEfanbithg oY MEREAIAF G (it RAAAT S Ero b

determ ned with few OLS; el tyrne of the sucked ajr neasured
during the period V\:h'IFf(%% Séf"é%gsa?‘?gﬁﬁ%éﬁ%t& %cﬁa%]ul r%i‘;pé;t‘?%]r%?n ‘gﬁ s
conditioner is 0 | 14 i [ i oneli 1 |
reaches 15 afé%ﬁfg°éoﬁgF? ﬁgﬁhi ggprrdg\%r??' tgg\q]ré(?%‘%’gil%géa o%t%%%%eggé'%
for deter mni ngeide Bugl fihbehehle SCIRY Aoxddiuaby LAl doed NFien
hum dity of the sucked air To be determined with.few errors; since it Is
unnecessary o gpghepreddbebnyr diRed theMudi tute dOrtHie aludradanger is 20
it is possible to elimnate a relatively long waiting time which m ght
oiherw se be refeposiitedl bh 8héuhbati @@hductor 32 in the form of water

droplets, Ehe measurgment.of the temperature of the
sucked air involves a factor affected by said water dro-
10 plets; thereby enabling the humidity of the sucked air
" to be detefmined with few errors; the temperature of the
- sucked air measured dﬁring the period which extends. from
a point of timé at which an air conditioner is started
to a pginﬁ'of time at which said air conditioner reaches
15 | a stable condition is prévented from being adopted.as
data for determining the humidity of the sucked air,
thereby enabling the humidity of the sucked air to be
determined'with few errors; since it is unnecessary to
collect water drained from the interior heét exchanger,
20 it is possible to eliminate a relatively long waiting
time which might otherwise be required until a sufficient.
amount of water is collected in a water receptacle for
* the commencement of the determination of the humidity of
the sucked aif;.and difficulties aré prevented from
25 being raised by for exaﬁple, the contamination or decom-
position of the draiﬁ water receptécle.

Description is now given with reference to Figs. 1



anount of water is collected in a water receptacle for the comencenent of
the determnation of the hum dity of the sucked air; and difficulties, are
pree,q from 25 bei ng raised by for exanple, the contam natidn or o
“'decow¥ position of the drain water receptac|e. Description is now given /.
with reference to Figs. 1 to 4 and Fig. 7 of an air hunidity-neasuring. .
.devi ce according to a second enbodlnena of this invention. The second (v
enbodi nment is different fromthe firs{ enbodi ment in that in the second

erbodi ment. e JUBAT G0 7 off ahhgiUBed Ay npalihend] nedyide | ater

descri bed, fron1the re nt -pi pe tenperature Tc neas y the sensor

36. The refrigegg :f:@gpeotsnns&aharam%amem ot i@ fsidvddCeiOn. in the
fol |l ow ng equatlon or calcula- ting the humdity of the sucked air in

which Tf  [err] de-pHé secaﬂaeémbbélhéﬁﬁe&%t JiE fefrdrie Atskechal figetect ed
by the sensor 34: [err] wher e. = sucked air tenperature [err]
detected by-tdibddiment in that iﬁntﬁé $echnd emdigdigRirit) EHPEhuRIPLE ture
[err] detected by the sensor 36 H= thermal tran®er rate (Kcal/[err]

heat tra&ns- fef thensudleedealrcisddeterminedy tdse latnkedleseribed, from

[\

the refrigerant pipe temperature T, measured by the

~sensor 36. The refrigerant pipe temperature T, is ap-

»

plied as a factor in the following equation for calcula-
ting the humidity of the .sucked air in which Tg (°C) de-
10 notes the temperature of the sucked air detected by the

sensor 34: _
2H

‘Tg = Tg - (T - Tc) (cosH L)1
DK
where:
Te = sucked air temperature (°C) detected by the
15 ' sensor 30
Tc = refrigerant pipe temperature (°C).detécted by

the sensor 36
H = thermal transfer rate (Real/m?h°C) of heat trans-

fer from the heat conductor 32 to the sucked air

20 k = thermal conductivity (Kcal/m2h°C) through the
heat copductor 32
D = thickness (mm) of the heat conductor 32 Y :
L = length (mm) of the heaﬁ conductor 32 ®
In the above equation, the factors T, and H are |
25- taken to vary with the humidity of the sucked air. Where

studies were made. on the relationship between the humi-

dity of the sucked air and the ratio of (T¢ - Te) to



-~

20 "~k = thermal conductivity (Kcal/n2hC) through the -heat conductor
32 D = thickness (mm) of the heat conductor 32 L = length (mm) of the heat

conductor 32 In the above equation,- the factors Tc and H are 25
vary‘with the humdity of the sucked air. Were studies were nade.

retationship between the hum - dity of the sucked air and the ratio ©
- %) to (Te - Tc) then the-relationships indicated by the curves of
Fig. 7 were found to exi'st. The hum d®ty (% of the sucked air is shown on

t he abscissa, and the ratio of (Tf - Tc) to (Te - Tc) is.

iindi cated o

en to
t'he
(Tf

n the

ord-inate. l?ﬁggﬁ 7Fh 9. thent BReCRaLaCi8AShLDs LAdié3ré@sShECtAd ebyrves

represent the

fredi um and Tow rates of. air streams sent forth by the

bl ower 22 of pherigteni gerbegbugachanagisisd. THEenaeiditpnsh) pst geven in
Fig. 7 are stored in the nmenory of a mcroconputer in the substantially
same graphic suck8d aitutst shoah borshasabscissafi asd tmdorkobntof
Description is now given of an air hum dity- measuring device according to
the second entb®gi melt)otot kfg rnPent idniadprabadt 8naklai PrébRFet onkR, in

which the relationships of Fig. 7 are stored_in the nepor
“graphic 8r fuBégiofal ther fhagarheFAelLrr b2 ehBobPSPRERLVE

nbodi nment ;; t fri . pi ture_Tc, ed
o Cons: der edtaS PRaDpr Pedbra’ 2BS, HEVnERLEF cREnt: Br SERBSHE,

in 15 .t

he.

t F*PHRS¥Reond

ety E Y

“ by the blower 22 of the interior heat exchanger 14. The

relationships given in Fig. 7 are stored in the memory

" of a micfocomputer in the substantially same graphic or

10 functional form as in the first embodiment.

Description is now given of an air humidity-

measuring device according to the second embodiment of

this invention applied to an air conditioner,

the relationships of Fig. 7 are stored in the

in which

memory in

1s the graphic or functional form as in the first embodi-

ment. With the second embodiment, the refrigerant pipe

temperature Tg méa;ured before stabilized is considered

ilized
he

20

25

as inapplicable to the measurement of the humidity of the
sucked air. In'otﬁer words, tne refrigeraht pipe temper-
ature T, measured only after stabilized is adopted as
data applicable to the detection of the humidity of the .
sucked air. ’
Where the ref;ig;rant pipe temperature T, gets sta-
bilized, then the temperatures Te, Tg, T detected by the
sensors 30, 34, 36 under the control of the system con-

troller 38 are adopted as data for detection of the hu-

midity of the sucked air., —=



sucked air. In other words, the refrigerant pipe tenper- 20 -ature Tc
Areasured only after stabilized is adopted as data applicable to the’™ |

“d 5.‘ of the humdity of the sucked air. Where the refrigerant” pipe .
tenpe:%é%re Tc gets sta- bilized, then the tenperatures Te, [err], Tc \
=ef by the 25 sensors 30, 34, 36 under the control of the system .,
con- troller 38 are adopted as datafor detection of the hu- mdity of thés
sucked air. The systemcontroller '38 calculates the ratio Tf-Tc/ Te-Tc
fromtheheesgsten comarcilse y8l vagcldatls atwle Toat ioThe st em control | er
38 provides the humdity of the sucked air fromthe Figure 7 relationship 5
stored Te-ThefpemDithe Uusddauid@ tahpelrattectd ataDudg- Te/, T Enhand the

runni.ng speed of the air streamof the sucked air. The operation

f ol | owiTg. bastdeosyisitendeisatt eoll bepi 86t y rafv ides sthkedualilditsy t he sane as

in the first enbodi ment, description thereof being 10 omitted. As in the
first embotheeatckele as.acoﬁu:bxmnbbdl fegluref fZrse hot ionkyiphe same advant ages
as in the first enbodi nent, but also the nerit t\at the refrigerant pipe

t espeatsirerdd ﬁetébbemdmpﬁme seisgr t8e icalmelavsdlbatame Tf-1die factors

to define the humdity of the sucked air, thereby enabling said humdity to .
be det drer hedamit hhiei ghemiprecspeed offhdame rmihestreatn efbddierent.

sucked air. The operation following based on the _ 2
. détected humidity of the;sucked air is the same as
in the first embodiment, description thereof being
10 omitted. '

As_in the first embodiment, the second embodiment
offers not only the same advantages as in the first
embodiment, but also the merit that the refrigerant pipe
tempeature Tc detected by the sensor 36 is used as

15 one of the féctors to define the humidity of the sucked
air, thereby enabling said humidity to be determined
with higher'precision than in the first embodiment.

Description is now given of the ﬁrrangement_and
opgration of the system controlier 38 shown 'in Figure 1

20 with reference to.Figure 8 showihg the arréngemenf

of said system controller 38 aséembled with the

[ ¢}

humidity-measuring'devipe of Figure 1.
The controller 38 cbmprises a memory 102, .central

processing un1t (CPU) 104 and motor and switch drive
circuit 105. The memory 102, CPU 104 and drive

circuit 105 are connected together by means of a bus
106.
A relationship shown in Figure 7 is staored in the

memory 102 is the graphical or functional form. In



' Descriptioﬁ i s snow gi ven of the arrangement and operation of the system
contrdller” 38 shown in Figure 1 20 with reference to Figure 8 show ng the
arrangenent ‘of said systemcontroller 38 assenbled with the

A dity-nmeasuring device of Figure 1. The controller 38 conprlses a ég&_ry
102, central processing unit (CPU) 104 and nbtor and switch drive cir¢gx

105~ The nenory 102, CPU 104 and drivedgircuit 105 are connected together
by neans of a bus 106. A relatlonshlp shown in Fi.gure 7 is stored in the

menory 102 is %E%&%HI&G;gﬁgﬁor f%ﬂﬁi ﬁ%%t39£gbugn orm@dgEt'?ﬁth etic

i nstructions f D I C opera ron are stored in the

menory 102. Th S 108 whi ch tenporarlly
stores 5 da ggtli):)'rl%ttjj'%q;l %Q{Eéc%é%% errpera‘t?%?llg%ﬁ?g#‘ ?'Bgnd also the result of
an arithnetic oper atgyQN &GRY riged %ﬁpyv%é be later descri bed arithnetic | ogi c

unit (ALU) 107; an accunulator reads out data on the detected

temperatures T, Tc Siquekdn éélﬁéb?é‘:?rﬁés W ion' eahpoparidy seovas v ou

‘an arithnetic operatlon of (Tf Tc) =[err] an acunul at or 112 whi ch
reads outsdat aggial It d&f@%&ééﬁ@%@ﬁp@?&tﬁ?éé]TE? Pleor g andt e sgener al

reglster 108 to carry out an arithnetic operation 0O
the result of an arithmetic operatlon carried out by the .
c | later described arithmetic logic unit (ALU) 107;
an accumulator I 110 which reads out data on the
detected temperatures Tg, T stored in the general
10 register 108 to carry out an arithmetic operation of
(Tg - Te) = Tl,
' an acumulator II 112 which reads out data on the
detected temperatures Tes T stored in the general
register 108 to carry out an arithmetic operation of
15  (Te = Tg) = Tp3 | |
| the arithmetic logic unit (ALU) 107 for carrying out
an arithmetic operation‘of (T1/T2) from. the results of
the arithmetic operations performed by the accumulators
110, 112 in aeccrdence-with the contents of an instruc-
20 tion issued from the later deecribed instruction decoder
114; . ' ’

&
an instruction register 116 for temporarily storing

©

an instruction fetched from the memory 102;
the instruction decoder 114 for decoding the con-
25 tents of an instruction read out of Ehe instruction
register 116;

a bus control 118 for controlling the transfer of



15 (Te - Tc) =T the arithnetic logic unit (ALU) 107 for carrying out an
~ arithmetic operation of ([err]/T2) fromthe results of the arithnmeti'c,
- oper at | performed by the accurulators 110, 112 in accordance with the
- conten f an instruc- 20 tion issued fromthe |ater described S
instructTon decoder 114; an instructigp register 116 for tenporarily.
storing an instruction fetched fronlthe menory 102; the instruction decodécf

114 for decodln% ‘the con- tents of an instruction read out of the
instruction r &g étéP?PH§he?tRE§(ﬁﬂﬁ¢ol 118 for controlling the. transfer

f d h h b 06; dd ff O f f h
SR R ) Eﬁﬁeméﬁwa;&mﬁ“ R

he ALU 107 h f dd t '
Che ALUI0Y DS T, L LSS e on " SPRhafldc SORRLRY St
‘fetched from fgqad %%Sﬁya} ;&h%P d”?’romf‘ﬁ'g U E6n 1o Lar hagRaLari 1y

storing data on air specifred address st the 10

menmory 192 upgRghgqeiaily Ye éé?&‘&@ raddr g3gndqgoder 122;
P for | U|n .

and a timng puFse generato se S|gna s to cofdirol’ the
timng in which thﬁn@%ﬁﬁ%&é&”ﬁeéﬂdé%“ﬂfﬁ for decoding an address

44

signal fetched from the address buffer 120;
a data buffer 124 for temporarily storing data.on
air humidity fetched from the specified address of the

10 memory 102 upon receipt of an address signal from the
address decoder 122; and

a timing pﬁlse generator for issuing pulse signals
to control the timing in which the constituent circuits
of the CPU 104 are operated.

15 Description is now given of the manner in which
levels of air humidity'corresponding to the detected tem-
peratures Ter Tgs Te are determined in the controller 38
arrapged as.described above, |

First, an instruction for the arithmetic operation

20 of (T —-Tc)/('re —oTc)’is fetched from the memory 102 to

the instruction register 116 through the bus 106. An

L1)

instruction fetched from the 1nstructlon reglster 116 1s
| decoded by the 1nstructlon docoder 114.
Upon receipt of a decoded instruction from  the .,/
25 _instruction decoder 114, a logic circuit 128 tormed'of
the.accumulator I 110 and accumuletor II 112 and ALU 107‘

carries out a logic operation of the detected



of'the_CPU‘104 are operated. 15 Description is now given of ‘the
manner in which levels of air hum dity corresponding to the detected tem
‘pEpatures [err] are determined in the controller 38 arranged as des tred
abGve. First, an instruction for the arithmetic operation 20 of é§;§
[err]/(Te - Tc) Is fetched fromthe nenory 102 to the instruction r
116¢fhrough the bus 106. An instruction¥&tched fromthe instruction

regi ster 116 is decoded by the instruction docoder 114. Upon rece|pt of . a

I ster

decoded instruction fromthe 25 i nstructi on decoder 114, logic circuit’
128 forned of tYRIREIANHFSE ofed Tf0 %udlacéﬁﬁBFQ?BFelWlsztgﬁdqﬂﬂysﬂﬁﬁ
carries out a'lag oper f.the detected t egper.at ures Tc I n
accordance wit I?ftgké’%ont‘%ﬁ%‘??é) ’f’l‘f%truﬂEEBBed FH%PrgBEF'Gnq’efﬁ‘l

ot ect ed by hEARRRS ot 9% “EehkBe- 300a8] oG thicLgnBeray e”qy"ffv
Zé?éifeh”téﬂﬁe%‘a”ﬁ%seﬁf&%ié?%gfeé%g%%%%ﬁ B L e
oot LSRR, L AT B,
v T ihed 1 enens s spdeg'en bos goRcteatieeteeittaby ), 2
of a are fetched from the general register 108 to the accumu-
| .lator I 110 under control of a timing signal issued from
~ the timing pulse-generator 126. Data on the detected
10 | temﬁeratures Ter Tc are fetched from said general regis-
ter 108 to the accumulator II 112 similarly under control
" of a timing signal. In accordance with the contents of a
decoded insrruction issued from the instructien decoder
114, the accumuiator I 110 carries out an arithmetic
15 operatlon of (Tf - Tg) = Tl, and the accumulator II 112
| carries out an arlthmetlc operatlon of (Te - Tc) = Tye ‘
The results of arlthmetlc operations conducted by the
éccumuletor I 110 and'aecumulator II 112 are Sﬁpplied'ro
the ALU 107, whlch ‘in turn performs an arithmetic opera-
20 tion of (Tl/Tz) = (Tf - Tc)/(Te -=Tc).. The result of an
| arlthnetlc operatlon undertaken by the ALU 107 is tempo-'
rarlly_stored in tpe general register 108 through the bus
- o 106.- The resdlr of" the arithmetic operation is fetched
as an address signal from the general register 108 to
25 the address buffer 120 through the bus 106. An address
signal read out of the.address.buffer 120 is decoded by.

the address decoder. Any of the addresses of the memory



‘decoded instruction issued fromthe instruction decoder 114, the

-accumul@Apor | 110 carries out an arithnmetic 15 operation of [err] = T1,
and-t-he cumul ator 11 112 carries out an arithnetic operation of (Te - Tc). -
= T2 Thé& results of arithnetic operations.conducted by the accunul ator |

110 and accunul ator Il 112 are supplied to the ALU 107, which in turn —~
perfornms an arithnetic opera- 20 &50n of [err] The result of an \of

arithnetic operation un%e_rqtﬂ? en by the ALU 107 is tenpo- rarily stored in
the general 19&gt8t EPefds it gt ihedptededeaddTRe s éd@nalof the arithnetic
operation is fetched as an address signal om the eral register 108 to
25 t he aﬁﬁi%géoﬂﬁpf"@r %f'fd'eterﬂ cYh g?‘lﬁmb{(.li F106. c)% r}gdd'r dss’ si¥hal read
out of the address bgfferd.120 S dJ:co ed.byht he a dress@j(epcod r. Any of the
addr esses of"theCRERSPYNIINEY A 9k ki $1BaNHP R Yadco r¥s signal ,

A rel ati onshi e en e termferr and,t he,correspondi ng, |l evel of air
humi di ty ispggo'?%h\é\ﬁx t‘lhg 'neﬁré}i}lel%‘&ge’rh%r%?ésr"é, of |aé\%eF‘LB‘flgdaﬁY humidity 5
correspondi ng.. Ld.termd £ 0 he .speci fii address of the

_ msrmryp?iOZ." %gséﬁhtgﬁb%a{pro ﬁsuarrrlldzi‘iqt yl'rlnlt1 sl%e%rﬁgga f"l%yosfltegrheed in the data

buf fer 124. td:dat aql j . r a buffer to th
~hotor-sw tc%pgélli\e?éggi rggS?te%llég?‘i ?gno%g'ﬁg%éu{;?bﬂg%io Bf&% ojr%'#ehe_dr%vg circuit
tlgg sends fioghiait) 26CREARRAGAM I {06 EONIANtROlAY 3 Fri 1 humidity by

124. Said data is supplied from the data buffer 124

W)

to the motor-switch drive circuit 105 through the bus
10 106. " The drive circuit 105 sends forth, in accordance
wiph the contents of.data on air humidity by.the
known process, control signals 051, CSZ’ CS3 and also
control_signals CSQ;CS5 to control the operation
70 |

of the switches 70 12° The abqve—mentioned

11°
15 arrangement assures proper air conditioning.
The present invention .offers the advantages that

the temperature of the sucked air is detected with

high precision; since the moisture contained in the

L3 ]



kKnown process, :control signals CS1,. CS2, CS3 and.also control signals [err].
to coﬁtrol‘the operation of the sw tches 7011, 7012. The above-nenti oned 8

S arrangenent ‘assures proper air conditioning, The present i nvention . ofTéE%?
the advantages that the tenperature of the sucked air is detected W|th

preci sion; since the noisture contained in t he sucked air settles on the
sukface of heat conductor 32, the tenpdature of the sucked air is
determined in the * form al ready-affected by said noisture, thereby

reduci ng ef 10 s m e e Salied it fne Qhui oS Usk et cohlifcBor 32,

t enper at ure of. e Stcked & Teasure efore the.refri- gerant -pipe

tenperature get hét ggagb%%% %feteifhtéh% SidiedaiPeidi decOPHihb@Neh ithe

pr event ed fron1 el n pl |e to the practical determ nation of the hHumdity

of the sucked afprmt RereRYy WHERREBP Said hbEsEetErt Eletfby rBaucdny
of the sucked air; drain water fromthe interior heat exchanger need not be

col l'ected, t her gpyoeki Tn"ahieNGet dctiel iNMBRId 1 OPJoRathé ngutked ateyi thd
until a suff|C|ent anount of water is collected in the drain water

receptacl esfor thfpegarareciithef suvkddnaidSmeasyeedt befonadthenirdfry-of
the sucked-air; and dif- ficulties are prevented fromarising fromthe con-
tami nati on and gdeeangopipeortemperatulraigevmt stabbtipedt after tSenssaxt
sensor fitted to the end of the heat conductor extending to the refrlgerant
pd pe al so deteco§ the air conditioner is prevented from being applie
to the practical determination of the humidity of the
sﬁpked air,.thereby reducing errors in the detected

10 humidity_of the sucked air; drain water from the
interior heat exchanger'need not be collected, thereby
eliminating a relatively'long waiting time'required
until a sufficient amount of water is collected ‘in the
drain water recéptacle for the commencement of the tem-

15 peraturé and humidity of the sucked air; -and dif—'
ficulties.afe ﬁrevénted from arising from the con-
tamination and aecompqsition.of the drain water recepQ
tacle. Since a sensor fitted to the end of the heat
conductor extending to the refrigerant pipe also detects

20 the- temperature of the sucked air, it is possiblg to

] omit another sensor directly mounted on the peripheral -
- ' wall of the refrigerant pipe, thereby simplifying the °

- arrangement of the air humidity-measuring device of this

invention and reducing its cost.



20  the- tenperature of the sucked air, it is poss anot her -

sensokdirectly nounted on the peripheral * of the refrlgerant
pi pefxEhereby sinplifying the arrangenent of th 'm@ﬂ "”Mas”url ng .o
devi 6 this invention and reducing its cost. et

hum diTy- neasuring device used with an,ait conditioner |ncldd|ng a —

ref erence plEi Egrough which a refrigée ant £l ows, expansi on nmeans for s

expandi ng t igerant an interior heat exchanger and conpr'essi on nmeans

for conpreSS|ng the r rant, the refrigerant e connectlng t he _

expansi on means, *t hé ?hi quﬁyh%%TS%xbﬂﬁnﬂnggﬁH‘f 23 dhTneans in

- the order name t.he hum dity;neasuring device co ]| first _sensor
means di spoSe géFlgﬁeé Hqﬁﬁqgl?ﬁ ?h&e?ﬁFSPFSrPHE ‘H%Hbe?hfﬁhproduce a

first S|gnag gg?ﬁ %Qa%ﬂ?i?ﬁﬂﬂ?raéyﬁgngIgh ﬂfa%'rf§H$k9d i n g%égﬁalnterlor

heat exchanger condu neans one en Wil ch 8 to a

portion of Q?r&ﬁ% a%%ra@h[{ﬁ%%ryngReEQrE&gﬂan é%ﬂ r EXRRORI ON

means and the conpressi on nmeans e Interi hea exc anger connect ed’

there- betwignsaRdrl Roahal Ui PREHORLLRE LA, GHAMNe 10 nalow
O 3

pressure, the heat-conducting means extending to the air in
interior heﬁipgxﬁeﬁﬂQ%Edng the expansion means, the interior heat

)

exchanger and the compression means in the order named,
the humidity-measuring device comprising:

first sensor means disposed at an eir inlet of the
interior heat exchanger to produce a first signal
denoting the temperature (Te) of air sucked into
the interior heat exchanger;

heat-conducting means one end of which is connected
to a portion of the refrigerant pipe, which portion is
between the expansion means end the compression means,
with the interior heat exchanger connected there-
between, and through which portion the refrigerent
flows with a low pressure, the heat-conducting means
extending to the air.inlet of the interior heat
exchanger;

second sensor means fitted to the other end of =

the heat-conducting means, which other end faces the

1]

air inlet of the interior heat exchanger to produce
a second signal denoting the temperature (IF) of said
other end of the heat-conducting means; and

a system controller which is provided with a memory



second sensor neans fitted to the other end of the heat-conducting neans,

whi ch ot her end faces the air inlet of the intepj er to _x
produce a second signal denoting the tenperat ur%,'ﬂ"!\ﬂﬂ@”lﬁm Eﬂﬂher e
te heat - conducting neans; and a system control [ er s | ded Av a

nmenor y whi ch stores data on the hum)ity of the sucked air.and neans for
sewting or. detecting the speed of an air stream of the sucked air, the

‘data being based on.the fe]agtion- ship_bet t t . T d Tf
and thleI spegUhSCh stofke 4% ast?%am%?h‘t"ﬁé\é\gggkggeé}hreermste"{%%egc{/ga[slermea d
controller determning t hum di t f the sucked ai t.h [ h
gata ;toreﬂ T“ﬁaf‘ﬁer}ﬁﬁnﬁreaetﬁ{‘%c%q)r%%ﬁ%%%Wghgﬁﬁ:SPiaelregjt %;}rnoange%ﬁl %%ﬁ'&élg
enoting the tenperatures, Te. and Tf t he. fyt ' f
t he sucked aP&. the ﬁ“ﬁd‘rﬁddi%V?Qe%%?n?aggadggllggeggg%rddioﬁg ttei.lo“ic alarr;é}l‘?ﬁgm °

wher ei n thi 1 d sensor IRANS. Al & JPUL 86,0, SREd RO OB die efghgerant

pi pe, througﬁhﬁﬁich porti he refrrgerant flows wt ow pressure, to

produce g thbedehe $i90dle ARNPLY AGADCSLERBAN lidle thEC)syftdme el ger ant

pi pe, and sald system contr IS provide th a menory for storing data
an the hum diby+GQMNeIPYW S iPiddeLkRe! ﬁhh@eim;ypobettwrsw@d eaper at ur es

Te, Tf and Tc and the speed of the air streamof the sucked air, the 20
'intenrcontrghl%%ed%%%wg'Hﬁnkﬁémﬁbﬂﬂigtheefithhe memory in
i accordance with the first and second signals denoting.
the temperatures Te and Tf and the sﬁeed of the air
10 stream of the sucked air.
2. A humidity-méasuring device according to claim 1,
wherein fhird sensor means are moﬁnted on said Qortion
.of the refrigerant'pipe, through'which portion the
refrigerant flows with.a low pressure, to produce a third
15 signal denoting tﬁe temperature (Tc) of the reffigerént
pipe, and said system controller is provided with a
memory for storing data on the humidity corresponding
to the relationship betﬁeen the temperatures Te, 7f and
fc and the speed of the air stream of the sucked air, the
20 system controller determining the humidity of the
sucked air on the basis of the data stored in the
- memory in accordance with the first, second and tﬁird
signals denoting the temperatufe Te, Tf and Tc and the
speed of the air stream of the sucked air.
25 }. A humidity-measuring device according to claim
2, wherein the memory stores data on the humidity of
the sucked air corresponding to tHe ratio of |

(Tf - Te) to (Te - Te).



sucked air on the basis of the data stored in the menory in accordance with *
- theANst, second and third signals denoting the—LW'aad Tc
and ‘u— speed of the air stream of the sucked air

hu y-measuring device according to claim 2. stores ™
data on the humdity of the sucked ai+ ,correspondi m'”ammgm[of (Tf >
Tc) to [err] 4. A hunudi ty-nmeasuri devi ce. us®ed ‘w th &n ond|t|0h¢# '
substantially as hereinbefore described with reference to the acconpanying
drawi ngs. The text of the specification has been reproduced by

phot ocopyi ng t He. apﬁ)lheahﬂstwrmglaﬁalﬁlyxgsﬂﬁ\ime usedt wirhp contain a few.
anendnents such are difficult to read. The original typescript
cont ai ni ng t%s@%n@%@éhtsoﬁaysbésﬁrﬁﬁéﬁ@w oS therpieRefeseof the Patent

Ofice . -
described with reference to the accompanying drawings.

Pne text of the specification has been reproduced by photocopying the applicants original
typescript. It mey contain a few amendments which are difficult to read. The original
typescript containing these amendnents may be inspected on the premises of the Patent Office
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