
- 1 -                        2079953 "A HUMIDITY-MEASURING DEVICE  USED
WITH AN AIR CONDITIONER" This is invention relates to a humidity-measuring
device used with an air conditioner which measures 5   the humidity of air
drawn into an interior heat exchanger. With an air 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 blown out of the
interior heat exchanger (hereinafter referred to as "discharged air") and
determining the humidity of the sucked air from these measured data.
Hitherto, 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 operating condition of the interior heat exchanger and a
sealed quantity of the 25  refrigerant.  In other words, the refrigerant
temperature varies with the points of measurement in the interior heat
exchanger. The conventional  



-2- refrigerant temperature-measuring process gives erroneous data.
Hitherto, therefore, the humidity of the sucked air has been determined
with low precision due to such erroneous data being applied as one of the 5
factors of measurement. Another known process of measuring the humidity of
the sucked air comprises 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 conventional air
humidity-measuring process has the drawbacks that an appreciably long
waiting time is involved, until a sufficient amount of drain water 15 is
collected in a receptacle for measurement of the temperature of the sucked
air, and moreover difficulties are raised with respect to the contamination
and decomposition of said drain water receptacle. This invention has been
accomplished in view of the 20 above-mentioned circumstances, and is
intended to provide an air humidity-measuring device for use with air
conditioner which can determine the humidity of the sucked air with high
precision without applying drain water from an interior heat exchanger. 25
According to this invention, there is provided a humidity-measuring device
used with an air conditioner 



including a reference pipe through which a refrigerant    -3- flows,
expansion means for expanding the refrigerant, an interior heat exchanger
and compression means for compressing the refrigerant, the refrigerant pipe
connecting the expansion means,  the interior heat 5   exchanger and the
compression means in the order named, the humidity-measuring device
comprising: first sensor means disposed at an air inlet of the interior
heat exchanger to produce a first signal denoting the temperature (Te) of
air sucked into the 10  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 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 inlet 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 signal denoting the temperature (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    -4- speed of the air stream of the sucked
air, the system controller determining the humidity of the sucked air on
the basis of the data stored in the memory in accordance with the first and
second signals denoting 5   the tempetatures Te and Tf and the speed of the
air stream of the sucked air. 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 device
embodying this invention used with an air conditioner; Figure 2 is an
oblique view of a heat-conducting member used with the air
humidity-measuring device of Figure 2; 15      Figure 3 shows the
heat-conducting member of Figure 2 fitted to a return bend. portion of a
refrigerant pipe extending through 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 characteristic
curves of the temperatures Tf and Tc with respect to the outside 



temperature; 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    -5-
temperature ratio of Tf-Tc/Te-Tc with respect to the humidity of the sucked
air, with a parameter of the speed of the air stream of the sucked air; and
Figure 8 shows an arrangement of a system controller 5   assembled with the
humidity-measuring device of Figure 1. Description is now given with
reference to the accompanying drawings of an air humidity-measuring device
embodying 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 capillary tube. The compressor 16 compresses a
refrigerant delivered from the interior heat exchanger 14. The exterior
heat exchanger 18 condenses a refrigerant of high temperature 20 and high
pressure sent forth from the compressor 16. 



The expansion means 20 expands a refrigerant flowing from the exterior heat
exchanger 18 to reduce the temperature and pressure of said refrigerant,
and supplies the refrigerant thus treated to the interior heat 25 exchanger
14.    The interior heat exchanger 14 and exterior heat exchanger 18 are
respectively provided with blowers 22,24. The interior heat exchanger 14,
compressor 16, exterior heat exchanger 18 and expansion means 20 5   are
connected in the order mentioned by a refrigerant pipe 26 to form a
refrigeration cycle. The air humidity-measuring device of this invention is
used with the above-mentioned air conditioner in the undermentioned manner.
10      An air inlet 28 of the interior heat exchanger 14 is fitted with a
sensor 30 formed of, for example, a thermistor to measure the temperature
of the sucked air. A refrigerant flow with low pressure 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    heat
exchanger 14. That portion of the refrigerant pipe 26 which faces said
proximity of the interior heat 



exchanger 14 is fitted with a heat conductor 32 which extends to the air
inlet 28.  That portion of the heat 5    conductor 32 which is positioned
near the air inlet 28 is provided with a temperature sensor 34 formed of,
for example, a thermistor. That portion of the refrigerant pipe 26 which
lies near the interior heat exchanger 14 is provided with a temperature
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 system controller 38 measures the humidity
of the sucked air by a prescribed 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 motor 76 of the 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    conductor 32, or the
return bend of that portion of the 



refrigerant pipe 26 which extends through the interior heat exchanger 14.
The heat conductor 32 is preferred to be a fin 5    having an L-shaped
cross section as seen from Fig. 2, and further be made of the same material
as that of the refrigerant pipe 26 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
semicircular notch 42 complementary to the shape of the outer peripheral
wall of the refrigerant pipe 26 is cut in that end portion 40 of the heat
conductor 32 which is to be fitted to the refrigerant pipe 26 in order to
assure the secure 15    attachment of the heat-conductor 32 to the
refrigerant pipe 26. The opposite end portion of the heat conductor 32 is
bent in the circular form to provide a cylindrical section 44. A
temperature 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 heat conductor 32 by a screw 46, thereby causing
the temperature sensor 34 to be tightly held in said cylindrical section
44. Fig. 2 25    shows the temperature sensor 34 removed from the
cylindrical section 44. Fig. 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 interior heat
exchanger 14. Fig. 4 shows the arrangement of an electric circuit used with
the air conditioner of Fig. 1. Reference 5    numeral 62 denotes a
commercial power source.  A primary winding 66 of a transformer 64 is
connected between both terminals of said commercial power source 62. A
secon- dary winding 68 of the transformer 64 is connected to a drive
terminal of the system controller 38. A drive 10    motor 72 of the
interior blower 22 is connected between both terminals of the commercial
power source 62 through switches 7011, 7012. Connected in parallel to the
motor 72 through switches 7421 7422 are a drive motor 76 of the exterior
blower 24 and a drive motor 78 of the 15    compressor 16 both connected in
parallel.  Phase- advancing capacitors 80, 82, 84 are respectively con-
nected to the motors 72, 76, 78. With the electric circuit arranged as
described above, the system controller 38 carries out a prescribed 20
operation upon receipt of output temperature signals from the aforesaid
three temperature sensors 30, 34, 36 to measure the humidity of the sucked
air. The system controller 38 sends forth control signals CS1, CS2, CS3
respectively to the motors 72, 76, 78 through the 25    corresponding
control lines 86, 88, 90 to set the running speed of the motors 72, 76, 78
at an optimum level. The running speed of motors 72, 76, 78 is   



10 controlled by either the intermittent drive of any of said motors or
varying the running speed thereof con- tinuously or stepwise. Reference
numerals 92, 94 are electromagnetic coils 5    for controlling the
operation of the corresponding groups of switches 7011 - 7012 and 742l
7422.  The switches 7011, 7012 are actuated by the electromagnetic coil 92.
The switches 7421 7422 are operated by the electromagnetic coil 94. The
electromagnetic coils 92, 10    94 are energized by output control signals
SC4, SC5 from the system controller 38.  The operation of the motors 72,
76, 78 and switches 7011, 7012, 7421 7422 is already known to the prior
art, description of the electric circuit of Fig. 4 being given to the above
15    extent. The following facts have been experimentally recognized with
the air humidity measuring device arranged as described above. Namely, the
humidity of the sucked air can be measured from relationship between 20
a temperature Tf 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 Te of the
sucked air detected by the sensor 30. Further, the humidity of the  sucked
air can also be determined from rela- 25    tionship between a temperature
Tc 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 



the sensor 30. Where, however, atmospheric temperature varies, then changes
arise in the refrigerant pipe temperature [err] determined by the sensor 36
and the temperature T of that end portion of the heat conductor 5   32
(which extends to the inlet 28 of the interior heat exchanger 14) measured
by the sensor 34, resulting in the occurrence of errors in the measured
humidity of even the same sucked air. In Figure 5, the outside temperature
[err] is shown on 10 the abscissa, and the temperature Tc,Tf [err] are
indicated on the ordinate. The reason for the occurrence of the
above-mentioned fact is supposed to be that the sensor 36 directly measures
the temperature Tc of the refrigerant pipe 26, and said temperature Tc 15
is immediately affected by changes in the atmospheric temperature, where as
the sensor 34 is connected 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 [err]measured by the sensor 34 is not directly affected by
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  



Therefore, the temperature of the heat conductor 32 is naturally affected
by these water droplets. Therefore, the temperature Tf of the end portion
of the heat con- ductor 32 measured by the sensor 34 is supposed to 5
involve a factor already affected to some extent by the moisture or
humidity of the sucked air. It is seen, therefore, that the humidity of the
sucked air can be determined with high precision from interrelationship
between the temperature Tf of the end 10    portion of the heat conductor
32 measured by the sensor 34 and the temperature Te of the sucked air
measured by the sensor 30. It has  also been disclosed that where. air
streams are brought into the interior heat exchanger 14 at a variable
speed, then the humidity of the sucked air 15    can be detected with
higher precision by adding the run- ning speed of air streams to the
aforementioned relation- ship between both temperature [err] Tf.  The
running 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
select the running speed, the air humidity-measuring 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 relationship between the humidity (%) of the
sucked air determined with the tem- perature Te [err] measured by the
sensor 30 used as a parameter and the temperature  [err] detected by the 5
sensor 34.  The humidity (%) of the sucked air is shown on the abscissa,
and the temperature Tf [err] detected by the sensor 34 is indicated 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 obtained broad curves of 15    Fig. 6
respectively represent the temperatures Te [err] of 24, 27, 30. Other
narrow assumed curves are indicated by dividing an area between the
adjacent experimental broad curves at the rate of [err] The relationship of
Fig. 6 is stored in the memory of the system controller 38 in 20    the
graphical or functional form.  In this case, data on the temperatures Te,
Tf specify addresses, and data on the humidity of the sucked air are stored
in said addresses. Description is now given of the operation of an 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    4 refrigerant flows at
an irregular rate and in an unstable form. Therefore, the temperature Tc
(measured by the sensor 36) of that portion of the refrigerant pipe 26
which extends between the expansion means 20 and the 5    proximity of the
interior heat exchanger 14 changes with time. The refrigerant generally
attains a stable con- dition in 5 to 20 minutes. During the period in which
the air conditioner reaches a stable state after its start, the temperature
Tc measured by the sensor 36 10    changes with time.  Where, therefore, it
is attempted to apply the temperature Tc as data for measurement of the
humidity of the sucked air, then errors arise in the humidity of the sucked
air thus measured. With. the foregoing embodiment, 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 system 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 temperature Te
detected by the sensor 30, temperature Tf 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 or functional form, thereby
determining the humidity of the sucked air. The humidity of the sucked air
is determined in    the following manner.  The detected temperatures Te, Tf
are used to specify the addresses of the memory. Deter- mination is made of
the humidity of the sucked air corre- sponding to the temperatures Te, Tf
stored in the spe- .5   cified addresses. In accordance with the detected
humidity of the sucked air, the system controller 38 sends forth control
signals [err] CS2, CS3 for regulating the running speed of the motors 72,
76, 78  to the motors 72, 76 of the blowers 10    14, 18 and the motor 78
of the compressor 16 through the corresponding control lines 86, 88, 90.
The motors 72, 76, 78 have their running speed controlled by said con- trol
signals CS1, CS2, CS3. These control signals de- fined from the humidity of
the sucked air detected with. 15    few errors carry out control with high
precision, en- abling the motors 72, 76, 78 to be driven in an optimum
condition, and consequently the indoor atmospheric con- dition to be
properly maintained. The groups of switches 7011 - 7012 and [err]   [err]
20    are respectively actuated by the coils 92, 94 energized by output
control signals CS4, CS5 from the system con- troller 38.  Where the
switches 7011, 7012 are rendered nonconducting, then power supply to the
motors 72, 76, 78 



is cut.  The air conditioner ceases to be operated due to 25    the
stoppage of the run of said motors..  Where the switches 7011, 7012 are
rendered conducting, and the switches 7421  7422 remain inoperative, then
the motor 72    16 alone is driven.  In such case, indoor cooling is not
effected, but only ventilation is carried out. The sucked air
humidity-measuring device of this invention arranged as described above has
the advantages 5    that the temperature of the sucked air is detected with
high precision; since the moisture of the sucked air is deposited on the
heat conductor 32 in the form of water droplets, the measurement 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
determined with few errors; the temperature of the sucked air measured
during the period which extends from a point of time at which an air
conditioner is started to a point of time at which said air conditioner
reaches 15    a stable condition is prevented 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 heat 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 air; and difficulties are
prevented from 25    being raised by for example, the contamination or
decom- position of the drain water receptacle. Description is now given
with reference to Figs. 1    to 4 and Fig. 7 of an air humidity-measuring
device according to a second embodiment of this invention. The second
embodiment is different from the first - embodiment in that in the second
embodiment, the humidity 5    of the sucked air is determined, as later
described, from the refrigerant pipe temperature Tc measured by the sensor
36. The refrigerant pipe temperature Tc is ap- plied as a factor in the
following equation for calcula- ting the humidity of the sucked air in
which Tf [err] de- 10    notes the temperature of the sucked air detected
by the sensor 34: [err] DK where.: Te = sucked air temperature [err]
detected by the 15              sensor 30 Tc = refrigerant pipe temperature
[err]  detected by the sensor 36 H = thermal transfer rate (Kcal/[err]) of
heat trans- fer from the heat conductor 32 to the sucked air 



20        k = thermal conductivity (Kcal/m2hC) 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    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 (Tf
- Tc) to    (Te - Tc)  then the relationships indicated by the curves of
Fig. 7 were found to exist.  The humidity (%) of the sucked air is shown on
the abscissa, and the ratio of (Tf - Tc) to (Te - Tc) is. indicated on the
ord-inate.  In 5    Fig. 7, the characters L1, L2, L3 respectively
represent the high, medium and low rates of. air streams sent forth by the
blower 22 of the interior heat exchanger 14.  The relationships given in
Fig. 7 are stored in the memory of a microcomputer 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, in
which the relationships of Fig. 7 are stored in the memory in 15    the
graphic or functional form as in the first embodi- ment. With the second
embodiment., the refrigerant pipe temperature Tc measured before stabilized
is considered as inapplicable to the measurement of the humidity of the 



sucked air. In other words, the refrigerant pipe temper- 20    ature Tc
measured only after stabilized is adopted as data applicable to the
detection of the humidity of the sucked air. Where the refrigerant pipe
temperature Tc gets sta- bilized, then the temperatures Te, [err], Tc
detected by the 25    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.    The system controller 38 calculates the ratio Tf-Tc/ Te-Tc
from the measured temperature values Te, Tf and Tc.   The system controller
38 provides the humidity of the sucked air from the Figure 7 relationship 5
stored in the memory, using the calculated ratio Tf-Tc/ Te-Tc and the
running speed of the air stream of the sucked air.   The operation
following based on the detected 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 factors
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 arrangement and operation of the system
controller 38 shown in Figure 1 20 with reference to Figure 8 showing the
arrangement of said system controller 38 assembled with the
humidity-measuring device of Figure 1. The controller 38 comprises a memory
102, central processing unit (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 stored in the
memory 102 is the graphical or functional form. In    addition,
instructions for various forms of arithmetic operation are stored in the
memory 102. The CPU 104 comprises: a general register 108 which temporarily
stores 5    data on the detected temperatures [err] and also the result of
an arithmetic operation carried out by the later described arithmetic logic
unit (ALU) 107; an accumulator I 110 which reads out data on the detected
temperatures Tf, Tc stored in the general 10    register 108 to carry out
an arithmetic operation of (Tf - Tc) =[err] an acumulator II 112 which
reads out data on the detected temperatures [err] Tc stored in the general
register 108 to carry out an arithmetic operation of 



15    (Te - Tc) =T the arithmetic logic unit (ALU) 107 for carrying out an
arithmetic operation of ([err]/T2) from.the results of the arithmetic
operations performed by the accumulators 110, 112 in accordance with the
contents of an instruc- 20    tion issued from the later described
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 the
instruction register 116; a bus control 118 for controlling the. transfer
of    data through a bus 106; an address buffer 120 for fetching from the
general register 108 the result of an arithmetic operation undertaken by
the ALU 107 in the form of an address 5    signal and temporarily storing
said address signal; an address decoder 122 for decoding an address 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 pulse 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 [err] are determined in the controller 38 arranged as described
above. First, an instruction for the arithmetic operation 20    of
[err]/(Te - Tc) is fetched from the memory 102 to the instruction register
116 through the bus 106. An instruction fetched from the instruction
register 116 is decoded by the instruction docoder 114. Upon receipt of a
decoded instruction from the 25    instruction decoder 114, a logic circuit
128 formed of the accumulator I 110 and accumulator II 112 and ALU 107
carries out a logic operation of the detected    temperatures [err], Tc in
accordance with the contents of the   decoded instruction.  This logic
operation is carried out as follows. Data.on the temperatures [err], Tc
detected by the corresponding sensors 30, 34, 36 are 5    temporarily
stored in the general register 108 through the bus 106. Data on the
detected temperatures Tf, Tc 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    temperatures Te, 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 instruction issued from the instruction decoder 114, the
accumulator I 110 carries out an arithmetic 15    operation of [err] = T1,
and the accumulator II 112 carries out an arithmetic operation of (Te - Tc)
= T2 The results of arithmetic operations conducted by the accumulator I
110 and accumulator II 112 are supplied to the ALU 107, which in turn
performs an arithmetic opera- 20    tion of [err]  The result of an
arithmetic operation undertaken by the ALU 107 is tempo- rarily stored in
the general register 108 through the bus 106.  The result 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    102 is specified by the decoded address signal.
A relationship between the term [err]  and the corresponding level of air
humidity is stored in the memory 102. Therefore, a level of air humidity 5
corresponding to said term is read out of the specified address of the
memory 102. Data on the air humidity is temporarily stored in the data
buffer 124.  Said data is supplied from the data buffer 124 to the
motor-switch drive circuit 105 through the bus 10  106.  The drive circuit
105 sends forth, in accordance with the contents of data on air humidity by
the 



known process, control signals CS1, CS2, CS3 and also control signals [err]
to control the operation of the switches 7011,7012.  The above-mentioned 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    sucked air settles on the
surface of heat conductor 32, the temperature of the sucked air is
determined in the *         form already affected by said moisture, thereby
reducing errors in the detected humidity of the sucked air; the 5
temperature of the sucked air measured before the.refri- gerant pipe
temperature gets stabilized after the start of the air conditioner is
prevented from being applied to the practical determination of the humidity
of the sucked 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
receptacle for the commencement of the tem- 15    perature and humidity of
the sucked air; and dif- ficulties are prevented from arising from the con-
tamination and decomposition of the drain water recep- 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 possible 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.    CLAIMS 1.  A
humidity-measuring device used with an air conditioner including a
reference pipe through which a refrigerant flows, expansion means for
expanding the refrigerant, an interior heat exchanger and compression means
for compressing the refrigerant, the refrigerant pipe connecting 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 air 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 and the compression means, with the interior heat exchanger connected
there- between, and through which portion the refrigerant 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 air inlet of the interior heat exchanger to
produce a second signal denoting the temperature (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 means for
setting or. detecting the speed of an air stream of the sucked air, the
data being based on the relation- ship between the temperatures Te and Tf
and the speed 5   of the air stream of the sucked air, the system
controller determining the humidity of the sucked air on the basis of the
data stored in the memory in accordance with the first and second signals
denoting the temperatures Te and Tf and the speed of the air 10  stream of
the sucked air. 2. A humidity-measuring device according to claim 1,
wherein third sensor means are mounted on said portion of the refrigerant
pipe, through which portion the refrigerant flows with a low pressure, to
produce a third 15 signal denoting the temperature (Tc) of the refrigerant
pipe, and said system controller is provided with a memory for storing data
on the humidity corresponding to the relationship between the temperatures
Te, Tf and Tc 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 third signals denoting the temperature Te, Tf and Tc
and the speed of the air stream of the sucked air. 25      3.  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 -
Tc) to [err]    4.  A humudity-measuring device used with an air condition,
substantially as hereinbefore described with reference to the accompanying
drawings. The text of the specification  has been reproduced  by
photocopying  the applicants origina typescript.    It may contain  a few
amendments  such are difficult to read.            The original typescript
containing these amendents may be inspected on the premises of the Patent
Office . -    


