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temperature ( TE ) and the drum outlet temperature ( TD ) . 
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CONTROL METHOD FOR LAUNDRY 
DRYING MACHINE 

CROSS - REFERENCE TO RELATED 
APPLICATION ( S ) 

[ 0001 ] This application claims priority under 35 U . S . C . $ 
119 to Korean Application No . 10 - 2016 - 0120912 , filed on 
Sep . 21 , 2016 , whose entire disclosure is hereby incorpo 
rated by reference . 

flows into an interior of a drum due to plugging of the filter 
is reduced , and for this reason , a drying performance of a 
laundry drying machine is reduced . 
[ 0007 ] The above reference is incorporated by reference 
herein where appropriate for appropriate teachings of addi 
tional or alternative details , features and / or technical back 
ground . 

BACKGROUND 

1 . Field 
[ 0002 ] The present disclosure relates to a control method 
for a laundry drying machine . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0008 ] The embodiments will be described in detail with 
reference to the following drawings in which like reference 
numerals refer to like elements and wherein : 
[ 0009 ] FIG . 1 is a perspective view of a laundry drying 
machine where a control method according to an embodi 
ment of the present disclosure is implemented ; 
[ 0010 ] FIG . 2 is a schematic diagram for showing a heat 
pump cycle included in the laundry drying machine ; 
[ 0011 ] FIG . 3 is a block diagram illustrating a configura 
tion of the laundry drying machine ; 
[ 0012 ] FIG . 4 is a flowchart illustrating a filter plugging 
sensing method of a laundry drying machine according to 
another embodiment of the present disclosure ; 
[ 0013 ] FIG . 5 is a flowchart illustrating a filter plugging 
sensing method of a laundry drying machine according to an 
embodiment of the present disclosure ; 
[ 0014 ] FIG . 6 is a graph showing a difference value 
between a compressor outlet temperature and a drum outlet 
temperature based on a first dry mode of the laundry drying 
machine ; 
[ 0015 ] FIG . 7 is a graph showing a difference value 
between a compressor outlet temperature and a drum outlet 
temperature based on a second dry mode of the laundry 
drying machine ; and 
10016 ] FIG . 8 is a graph showing a difference value 
between a compressor outlet temperature and a drum outlet 
temperature based on a third dry mode of the laundry drying 
machine . 

DETAILED DESCRIPTION 

2 . Background 
[ 0003 ] A laundry drying machine for drying the laundry is 
a type of laundry processing apparatus which allows high 
temperature heated air to be supplied to an interior of a dry 
drum while a dry drum into which the laundry is introduced 
is rotating in one direction or two directions , thereby allow 
ing the wet laundry to be dried . 
[ 0004 ] Generally , one of a gas combustion type , an electric 
heater type , and a heat pump cycle type may be applied for 
generating high - temperature heated air supplied to an inte 
rior of a dry drum . Particularly , a heat pump cycle type 
laundry drying machine internally includes a heat pump 
cycle including a compressor , a condenser , an expansion 
valve , and an evaporator . Also , when the laundry drying 
machine starts , the compressor is driven to allow a refrig 
erant to be circulated by undergoing compression , conden 
sation , expansion , and evaporation operations . Also , air 
flowing in the interior of the dry drum is heated at a high 
temperature by heat emitted from the compressor , and 
high - temperature heated air is supplied to the interior of the 
dry drum . 
[ 0005 ] A condensing type clothes drying machine and a 
filter checking method thereof are disclosed in Korean 
Patent Publication No . 10 - 2005 - 0041657 ( published on May 
4 , 2005 ) . The prior art reference proposes a method where 
a filter is plugged ( or blocked ) by lint in the middle of drying 
in an electric heater type laundry drying machine which 
generates heated air by using an electric heater . In the prior 
art reference , temperature sensors is respectively equipped 
in a heater and a filter of the laundry drying machine , 
plugging of the filter is determined based on temperature 
difference sensed by each of the temperature sensors . That 
is , the heater type laundry drying machine proposed in the 
prior art reference uses a phenomenon where air flowing into 
the heater is reduced due to plugging of the filter , and thus , 
a temperature near the heater increases rapidly . 
[ 0006 ] However , the prior art reference is technology 
using a feature where a temperature near the heater rapidly 
increases due to plugging of the filter in the heater type 
laundry drying machine , and for this reason , cannot be 
applied to heat pump cycle type laundry drying machines . 
That is , in the heat pump cycle type laundry drying 
machines , since a heater is not used and a change in a 
temperature of air which circulates in a laundry drying 
machine due to plugging of a filter is relatively small , it is 
difficult to sense plugging of the filter in the middle of 
drying . When the filter is plugged , the amount of air which 

[ 0017 ] Reference will now be made in detail to the 
embodiments of the present disclosure , examples of which 
are illustrated in the accompanying drawings . 
[ 0018 ] In the following detailed description of the pre 
ferred embodiments , reference is made to the accompanying 
drawings that form a part hereof , and in which is shown by 
way of illustration specific preferred embodiments in which 
the disclosure may be practiced . These embodiments are 
described in sufficient detail to enable those skilled in the art 
to practice the disclosure , and it is understood that other 
embodiments may be utilized and that logical structural , 
mechanical , electrical , and chemical changes may be made 
without departing from the spirit or scope of the disclosure . 
To avoid detail not necessary to enable those skilled in the 
art to practice the disclosure , the description may omit 
certain information known to those skilled in the art . The 
following detailed description is , therefore , not to be taken 
in a limiting sense . 
[ 0019 ) . Also , in the description of embodiments , terms 
such as first , second , A , B , ( a ) , ( b ) or the like may be used 
herein when describing components of the present disclo 
sure . Each of these terminologies is not used to define an 
essence , order or sequence of a corresponding component 
but used merely to distinguish the corresponding component 
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from other component ( s ) . It should be noted that if it is 
described in the specification that one component is " con 
nected , " " coupled ” or “ joined ” to another component , the 
former may be directly " connected , " " coupled , ” and 
" joined ” to the latter or " connected ” , " coupled ” , and 
" joined ” to the latter via another component . 
[ 0020 ] As an example of a laundry drying machine to 
which a control method according to an embodiment of the 
present disclosure is applied , a heat pump type laundry 
drying machine will be described below . In the following 
description , an expansion valve applied to a heat pump cycle 
is limited to a pulse driving electron expansion valve . 
[ 0021 ] FIG . 1 is a perspective view of a laundry drying 
machine where a control method according to an embodi 
ment of the present disclosure is implemented , FIG . 2 is a 
schematic diagram for showing a heat pump cycle included 
in the laundry drying machine , and FIG . 3 is a block diagram 
illustrating a configuration of the laundry drying machine . 
[ 0022 ] Referring to FIGS . 1 to 3 , a laundry drying 
machine 10 to which the control method according to an 
embodiment of the present disclosure is applied may include 
a cabinet , a door 107 which is rotatably coupled to a front 
surface of the cabinet , and a dry drum 12 which is accom 
modated into the cabinet . A handle may be provided on one 
side of a front of the door 107 . 
[ 0023 ] In detail , the cabinet may include a base plate 100 , 
a front cabinet 101 which stands in a front end of the base 
plate 100 , a rear cabinet 102 which stands in a rear end of 
the base plate 100 , a pair of side cabinets 103 which 
respectively connect both side ends of the front cabinet 101 
and both side ends of the rear cabinet 102 , and a top plate 
104 which is provided on an upper end of each of the front 
cabinet 101 , the rear cabinet 102 , and the side cabinets 103 / 
[ 0024 ] In more detail , an introduction port 101a for intro 
duction of the laundry may be provided in the front cabinet 
101 . Also , the door 107 may be rotatably coupled to the front 
cabinet 101 , and the introduction port 101a may be selec 
tively opened or closed by the door 107 . 
[ 0025 ] A filter assembly ( or filter ) 20 may be mounted on 
a rear surface of the front cabinet 101 , in detail , between a 
lower end of the introduction port 101a and a lower end of 
the front cabinet 101 . The filter assembly 20 may perform a 
function of guiding high temperature and humid air , which 
is emitted from the dry drum 12 in a drying process , to a 
blowing fan 30 and a function of filtering out foreign 
materials including lint included in the high temperature and 
humid air . 
[ 0026 ] A control panel 105 may be mounted on a front 
upper side of the front cabinet 101 , in detail , between an 
upper end of the introduction port 101a and the an upper end 
of the front cabinet 101 . An input unit 105A for selecting an 
operation mode of the laundry drying machine 10 and a 
display unit 105B for displaying various pieces of informa 
tion including a driving state may be provided in the control 
panel 105 . 
[ 0027 ] Moreover , a notification unit ( or notification inter 
face ) 105C for notifying a need of cleaning the filter 
assembly 20 while the laundry drying machine 10 is oper 
ating may be further provided in the control panel 105 . 
When plugging ( or blockage ) of the filter assembly 20 in a 
drying operation of the laundry drying machine 10 is sensed , 
the notification unit 105C may output filter cleaning notifi - 
cation by using at least one of sound , light , and display . 

[ 0028 ] Moreover , a drawer 106 for storing condensate 
water occurring in a drying operation may be mounted on a 
side of the control panel 105 . The drawer 106 may pass 
through the front cabinet 101 and may be sliding - inserted 
into the cabinet , or may be sliding - unloaded to outside of the 
cabinet . 
[ 0029 ] A heat pump cycle 40 for generating heated air may 
be included in the cabinet . The heat pump cycle 40 may 
include a compressor 41 , a condenser 42 , an expansion valve 
43 , and an evaporator 44 . A refrigerant may circulate the 
heat pump cycle 40 to undergo a phase change and a 
temperature / pressure change , thereby generating heated air . 
[ 0030 ] Moreover , a heated air supply channel for supply 
ing heated air to an interior of the dry drum 12 may be 
included in the cabinet . Here , the heated air supply channel 
may include a circulation type supply channel . In detail , the 
circulation type supply channel may include a suction duct 
11 , which sucks high - temperature air generated through the 
heat pump cycle 40 to the dry drum 12 , and an exhaust duct 
13 which guides air discharged from the dry drum 12 to the 
heat pump cycle 40 side . The suction duct 11 and the exhaust 
duct 13 divide suction and exhaust with respect to the dry 
drum 12 . A dry fan 30 for forcibly circulating air discharged 
from the dry drum 12 may be installed at an arbitrary 
position of the exhaust duct 13 . 
[ 0031 ] In more detail , the suction duct 11 may connect a 
space , where the condenser 42 is located , to an air inflow 
hole 11a provided on a rear surface of the dry drum 12 . Also , 
the exhaust duct 13 may connect an air emission hole ( not 
shown ) , provided in a front lower side of the dry drum 12 , 
to a space where the evaporator 44 is located . In this case , 
the space where the evaporator 44 is located may commu 
nicate with the space where the condenser 42 is located . 
Therefore , air which is heated by exchanging heat with a 
refrigerant in the middle of passing through the condenser 
42 may flow along the suction duct 11 and may be supplied 
to the interior of the dry drum 12 . 
[ 0032 ] Heated air supplied to the interior of the dry drum 
12 may dry the laundry inside the dry drum 12 . Also , high 
temperature and humid air which has absorbed moisture in 
a laundry drying operation may be guided to the exhaust 
duct 12 by the dry fan 30 after foreign materials are filtered 
out by passing through the filter assembly 20 . Also , the high 
temperature and humid air flowing along the exhaust duct 13 
may be condensed by passing through the evaporator 44 . 
Therefore , moisture included in air supplied to the exhaust 
duct 13 may be condensed , and low temperature and dry air 
may be supplied to the condenser 42 side . 
[ 0033 ] In the present embodiment , a condensing compo 
nent for condensing humid air flowing along the exhaust 
duct 13 is described as an evaporator , but is not limited 
thereto . In addition to the evaporator , various other compo 
nents may be proposed . Also , the condensate water occur 
ring in a condensing operation performed in the evaporator 
44 side may be collected to the drawer 106 by a condensing 
pump ( not shown ) . 
[ 0034 ] To provide description on a refrigerant circulation 
of the heat pump cycle 40 , when the compressor 41 is 
driven , the refrigerator may be compressed to a high 
pressure vapor refrigerant and may be transferred to the 
condenser 42 . Also , the condenser 42 may phase - change a 
high - temperature and high - pressure vapor refrigerant to a 
high - pressure liquid refrigerant . In this case , heat emitted 
from the condenser 42 may flow into the interior of the dry 
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drum 12 through suction duct 11 by using the dry fan 30 . The 
high - temperature and high - pressure liquid refrigerant 
obtained through the phase - change by the condenser 42 may 
be expanded a low - temperature and low - pressure two - phase 
refrigerant by passing through the expansion value 43 , and 
then , may be evaporated as a low - temperature and low 
pressure vapor refrigerant in the evaporator 44 . At this time , 
humid air flowing along the exhaust duct 13 may be com 
pressed by cold air emitted in a refrigerant evaporating 
operation performed by the evaporator 44 . 
[ 0035 ] Although not shown , the dry fan 30 may be con 
nected to a rotational shaft of a driving motor ( not shown ) 
that generates a driving force for rotating the dry drum 12 , 
and may rotate along with the dry drum 12 . That is , a pulley 
may be connected to the rotational shaft of the driving 
motor , and a rotational belt may be wounded on an outer 
circumference surface of each of the dry drum 12 and the 
pulley , whereby the rotational force of the driving motor 
may be transferred to the dry drum 12 . 
[ 0036 ] A drying operation of the laundry drying machine 
10 having the above - described configuration will be briefly 
described , and a dry target item may be introduced into the 
interior of the dry drum 12 through the introduction port 
101a included in the front cabinet 101 . Also , when a dry start 
command is input , the driving motor may be driven , and the 
dry drum 12 and the dry fan 30 may rotate in one direction . 
Also , air flowing into the exhaust duct 13 may be heated at 
a high temperature by the compressor 41 of the heat pump 
cycle 40 . Also , the air heated at the high temperature may 
flow into the interior of the dry drum 12 through a rear 
surface of the dry drum 12 along the suction duct 11 . Also , 
the high - temperature dried air flowing into the interior of the 
dry drum 12 may dry the dry target item and may be changed 
to high temperature and humid air . Also , the high tempera 
ture and humid air may pass through the filter assembly in 
a state of including lint occurring in the dry target item and 
may be guided to the exhaust duct 13 . The high temperature 
and humid air passing through the filter assembly 20 may 
flow into the evaporator 44 side along exhaust duct 13 after 
the lint is filtered out . 
[ 0037 ] A problem where the filter assembly 20 is plugged 
by foreign materials occurs in the drying operation of the 
laundry drying machine 10 . Particularly , in a high - speed dry 
mode , a phenomenon where foreign materials are caught in 
the filter assembly 20 is more accelerated , and for this 
reason , air cannot smoothly circulate , causing a reduction in 
a dry speed . 
[ 0038 ] Therefore , in the present disclosure , the laundry 
drying machine 10 may include a first temperature sensor 50 
and a second temperature sensor 60 for sensing plugging of 
a filter which occurs in the drying operation of the laundry 
drying machine 10 . Also , in the present disclosure , when 
plugging of the filter is sensed through the first temperature 
sensor 50 and the second temperature sensor 60 , filter 
cleaning notification for notifying a need of cleaning the 
filter may be output . 
100391 In detail , the first temperature sensor 50 may be 
provided in a refrigerant outlet side of the compressor 41 and 
may sense a temperature ( hereinafter referred to as a com 
pressor outlet temperature ( ( TE ) ) of a refrigerant discharged 
from the compressor 41 . For example , the first temperature 
sensor 50 may be provided at an arbitrary position of a 
refrigerant pipe that connects the compressor 41 and the 
condenser 42 . 

[ 0040 ] Moreover , the second temperature sensor 60 may 
be provided in an outlet side of the dry drum 12 and may 
sense a temperature ( hereinafter referred to as a drum outlet 
temperature ( TD ) ) of the outlet side of the dry drum 12 . For 
example , the second temperature sensor 60 may be provided 
on one side of the exhaust duct 13 connected to the outlet 
side of the dry drum 12 . However , the present embodiment 
is not limited thereto . In other embodiments , the second 
temperature sensor 60 may be provided in a front end of the 
filter assembly 20 and may sense a temperature of air 
passing through the filter assembly 20 . 
[ 0041 ] Also , the laundry drying machine 10 may further 
include a controller 100 that determines plugging of the 
filter , based on temperatures sensed by the first temperature 
sensor 50 and the second temperature sensor 60 . The con 
troller 100 may operate the compressor 41 , based on a 
command input through the input unit 105A , and when a 
specific criterion is satisfied , the controller 100 may control 
the first temperature sensor 50 and the second temperature 
sensor 60 to respectively determine the compressor outlet 
temperature ( TE ) and the drum outlet temperature ( TD ) . 
Also , the controller 100 may allow the notification unit 105C 
to output the filter cleaning notification , based on a differ 
ence between the compressor outlet temperature ( TE ) and 
the drum outlet temperature ( TD ) . 
[ 0042 ] A detailed control method of the controller 100 will 
be described below in detail . FIG . 4 is a flowchart illustrat 
ing a filter plugging sensing method of a laundry drying 
machine according to another embodiment of the present 
disclosure . Referring to FIG . 4 , the laundry drying machine 
( a controller ) according to an embodiment of the present 
disclosure may receive a dry start signal after power is 
turned on . For example , the controller 100 may receive a dry 
mode through the input unit 105A and may drive the 
compressor 41 according to the received dry mode . ( S1 ) 
10043 ] . When the compressor is driven in operation S1 , the 
controller 100 may determine a driving time TO of the 
compressor 41 arrives a setting time ( TS ) ( also referred to as 
a " prescribed time ” ) . Here , the setting time ( TS ) may be five 
minutes , but is not limited thereto . ( S2 ) 
[ 0044 ] When it is determined in operation S2 that the 
driving time TO of the compressor arrives the setting time 
( TS ) , the controller 100 may determine whether an opening 
degree value ( V ) of the expansion valve 43 is equal to or 
more than a setting opening degree value ( VA ) or not . ( S3 ) 
That is , operation S3 may be understood as an operation of 
determining whether the expansion valve 43 has an opening 
degree value within a normal range . 
10045 ) Generally , the compressor 41 may be repeatedly 
turned on or off , an initial setting opening degree ( VA ) of the 
expansion valve 43 may be one of values within a pulse 
range of 68 to 74 , and in detail , may be a pulse of 71 . 
However , immediately after the compressor 41 is turned on 
from a turn - off state , the opening degree value ( V ) of the 
expansion valve 43 may have an opening degree value 
which is less than an opening degree value within the normal 
range . When the expansion value 43 has the opening degree 
value which is less than the opening degree value within the 
normal range , the first and second temperature sensors 50 
and 60 cannot sense accurate temperature values . The setting 
opening degree value ( VA ) may be a pulse of 65 , but is not 
limited thereto . 
[ 0046 ] When it is determined in operation S3 that the 
opening degree value ( V ) of the expansion valve 43 is equal 
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to or more than the setting opening degree value ( VA ) , the 
controller 100 may sense the compressor outlet temperature 
( TE ) and the drum outlet temperature ( TD ) , and then , may 
determine whether a difference between the compressor 
outlet temperature ( TE ) and the drum outlet temperature 
( TD ) is equal to or more than the setting temperature ( TA ) 
( also referred to as a " prescribed temperature difference ” ) or 
not . That is , the controller 100 may sense an outlet side 
temperature of the compressor 41 by using the first tem 
perature sensor 50 , sense an outlet side temperature of the 
dry drum 12 by using the second temperature sensor 60 , and 
compare two temperatures . 
[ 0047 ] For example , when plugging of the filter occurs in 
a drying operation of the laundry drying machine 10 , a flow 
rate of air flowing into the exhaust duct 13 is reduced , and 
thus , air which is heat - exchanged in the condenser 42 is 
reduced , whereby a temperature of a discharging side refrig 
erant of the compressor 41 increases rapidly . Therefore , 
when plugging of the filter occurs , a difference value 
between the compressor outlet temperature ( TE ) and the 
drum outlet temperature ( TD ) . ( S4 and S5 ) In the present 
embodiment , the setting temperature ( TA ) may be one of 
values within a range of 45° C . to 60° C . , but is not limited 
thereto . 
[ 0048 ] When it is determined in operation S5 that the 
difference value between the compressor outlet temperature 
( TE ) and the drum outlet temperature ( TD ) is equal to or 
more than the setting temperature ( TA ) , the controller 100 
may determine that plugging of the filter occurs , and may 
allow the filter cleaning notification for notifying a need of 
cleaning the filter to be output . The controller 100 may allow 
the notification unit 105C to output the filter cleaning 
notification . Also , the controller 100 may stop driving of the 
compressor . ( S7 and 58 ) 
[ 0049 ] In the present embodiment , it is described that 
when it is determined in operation S5 that the difference 
between the compressor outlet temperature ( TE ) and the 
drum outlet temperature ( TD ) is equal to or more than the 
setting temperature ( TA ) , the filter cleaning notification is 
output . However , the present embodiment is not limited 
thereto . For example , if a state where the difference between 
the compressor outlet temperature ( TE ) and the drum outlet 
temperature ( TD ) is equal to or more than the setting 
temperature ( TA ) is maintained for a specific time ( for 
example , 30 seconds ) , operation S7 may be performed 
[ 0050 ] On the other hand , when it is determined in opera 
tion S5 that the difference between the compressor outlet 
temperature ( TE ) and the drum outlet temperature ( TD ) is 
less than the setting temperature ( TA ) , the controller 100 
may determine that drying is completed , and when it is 
determined that drying is completed , the controller 100 may 
stop driving of the compressor 41 . In this case , determining 
whether drying is completed may be determined by a dry 
degree sensor equipped in the dry drum 12 . ( S6 and 58 ) 
[ 0051 ] When it is determined in operation S6 that drying 
is not completed , the controller 100 may return to operation 
S2 . Moreover , when it is determined in operation S2 that the 
compressor driving time TO does not arrive the setting time 
( TS ) , or when it is determined in operation S3 that the 
expansion valve opening degree value ( V ) is less than the 
setting opening degree value ( VA ) ( also referred to as a 
" prescribed opening degree value ” ) , the controller 100 may 
return to operation S2 . 

[ 0052 ] FIG . 5 is a flowchart illustrating a filter plugging 
sensing method of a laundry drying machine according to an 
embodiment of the present disclosure , FIG . 6 is a graph 
showing a difference value between a compressor outlet 
temperature and a drum outlet temperature based on a first 
dry mode of the laundry drying machine , FIG . 7 is a graph 
showing a difference value between a compressor outlet 
temperature and a drum outlet temperature based on a 
second dry mode of the laundry drying machine , and FIG . 8 
is a graph showing a difference value between a compressor 
outlet temperature and a drum outlet temperature based on 
a third dry mode of the laundry drying machine . 
[ 0053 ] In another embodiment of the present disclosure , 
the laundry drying machine may operate in various dry 
modes . For example , the various dry modes may include an 
echo mode ( hereinafter referred to as a first dry mode ) where 
the compressor operates at a low frequency , a normal mode 
( hereinafter referred to as a second dry mode ) where the 
compressor operates at an intermediate frequency , and a 
speed mode ( hereinafter referred to as a third dry mode ) 
where the compressor operates at a high frequency . A user 
may select one of three modes in consideration of an 
expectation dry time of a dry target item . 
[ 0054 ] In detail , referring to FIG . 5 , the laundry drying 
machine according to another embodiment of the present 
disclosure may receive a dry start signal after power is 
turned on . For example , the controller 100 may receive one 
of the first dry mode , the second dry mode , and the third dry 
mode through the input unit 105A of the laundry drying 
machine and may drive the compressor 41 at a setting 
frequency based on the received dry mode . ( S11 , S12 , S13 , 
S18 , S19 , and S22 ) 
[ 0055 ] The first dry mode may be a mode where the 
compressor is driven at a first setting frequency which is 
relatively low , and in this case , the first setting frequency 
may be less than 40 Hz . The third dry mode may be a mode 
where the compressor is driven at a third setting frequency 
which is relatively high , and in this case , the third setting 
frequency may be less than 60 Hz . The second dry mode 
may be a mode where the compressor is driven at a second 
setting frequency having a value between the first setting 
frequency and the third setting frequency , and in this case , 
the second setting frequency may have a value of 50 Hz to 
57 Hz . 
[ 0056 ] Moreover , when the compressor is driven at a 
setting frequency corresponding to the selected dry mode , 
the controller 100 may sense the compressor outlet tempera 
ture ( TE ) and the drum outlet temperature ( TD ) , and then , 
may determine whether a difference between the compressor 
outlet temperature ( TE ) and the drum outlet temperature 
( TD ) is equal to or more than a setting temperature ( one of 
T1 , T2 , and T3 ) based on the selected dry mode . That is , the 
controller 100 may sense an outlet side temperature of the 
compressor 41 by using the first temperature sensor 50 , 
sense an outlet side temperature of the dry drum 12 by using 
the second temperature sensor 60 , and compare two tem 
peratures . ( S14 , S15 , S20 , S21 , S23 , and S24 ) 
[ 0057 ] For example , when plugging of the filter occurs in 
a drying operation of the laundry drying machine 10 , a flow 
rate of air flowing into the exhaust duct 13 is reduced , and 
thus , air which is heat - exchanged in the condenser 42 is 
reduced , whereby a temperature of a discharging side refrig 
erant of the compressor 41 increases rapidly . Therefore , 
when plugging of the filter occurs , a difference value 



US 2018 / 0080169 A1 Mar . 22 , 2018 

between the compressor outlet temperature ( TE ) and the 
drum outlet temperature ( TD ) . 
[ 0058 ] In this case , the first dry mode , the second dry 
mode , and the third dry mode may have setting temperatures 
T1 , T2 , and T3 having different values . In detail , referring to 
FIGS . 6 to 8 , it can be seen that when 30 minutes elapse from 
a time when plugging of the filter occurs , the difference 
between the compressor outlet temperature ( TE ) and the 
drum outlet temperature ( TD ) is 36° C . in the second dry 
mode , is 44° C . in the first dry mode , and is 67° C . in the 
third dry mode . That is , it can be seen that when plugging of 
the filter occurs , the differences between the compressor 
outlet temperature ( TE ) and the drum outlet temperature 
( TD ) differ in the dry modes . Therefore , a reference tem 
perature for determining plugging of the filter should be 
differently designed . 
[ 0059 ] Moreover , the difference between the compressor 
outlet temperature ( TE ) and the drum outlet temperature 
( TD ) may be greater in the second dry mode than the first dry 
mode , and moreover , the difference between the compressor 
outlet temperature ( TE ) and the drum outlet temperature 
( TD ) may be greater in the third dry mode than the second 
dry mode . Therefore , a second setting temperature T2 in the 
second dry mode may be set lower than a first setting 
temperature T1 in the first dry mode and higher than a third 
setting temperature T3 in the third dry mode . For example , 
the first setting temperature T1 may be 45° C . , the second 
setting temperature T2 may be 50° C . , and the third setting 
temperature T3 may be 60° C . 
[ 0060 ] When it is determined in operations S15 , S21 , and 
S24 that the difference between the compressor outlet tem 
perature ( TE ) and the drum outlet temperature ( TD ) is equal 
to or more than each of the setting temperatures T1 , T2 , and 
T3 , the controller 100 may determine that plugging of the 
filter occurs , and may allow the filter cleaning notification 
for notifying a need of cleaning the filter to be output . The 
controller 100 may allow the notification unit 105C to output 
the filter cleaning notification . Also , the controller 100 may 
stop driving of the compressor . ( S16 and S17 ) 
10061 ] The control method for the laundry drying machine 
according to the embodiments of the present disclosure 
having the above - described configuration has the following 
effects . First , plugging of the filter which occurs in the 
drying operation of the laundry drying machine using the 
heat pump cycle is accurately sensed . Second , since plug 
ging of the filter is sensed and is notified to a user , the user 
can quickly clean the filter , thereby preventing dry perfor 
mance from being reduced due to plugging of the filter . 
Third , only in a case of satisfying a specific criterion , the 
compressor outlet temperature and the drum outlet tempera 
ture may be sensed , thereby minimizing power consumption 
necessary for sensing plugging of the filter . 
[ 0062 ] The present disclosure is proposed for solving the 
above - described problems . To achieve these and other 
advantages and in accordance with the purpose of the 
disclosure , as embodied and broadly described herein , there 
is provided a control method for a laundry drying machine 
including a heat pump cycle , the control method including : 
driving a compressor configuring the heat pump cycle for 
generation of heated air ; sensing a compressor outlet tem 
perature ( TE ) and a drum outlet temperature ( TD ) ; and 
determining plugging of a filter , based on a difference 
between the compressor outlet temperature ( TE ) and the 
drum outlet temperature ( TD ) . 

[ 0063 ] Although embodiments have been described with 
reference to a number of illustrative embodiments thereof , it 
should be understood that numerous other modifications and 
embodiments can be devised by those skilled in the art that 
will fall within the spirit and scope of the principles of this 
disclosure . More particularly , various variations and modi 
fications are possible in the component parts and / or arrange 
ments of the subject combination arrangement within the 
scope of the disclosure , the drawings and the appended 
claims . In addition to variations and modifications in the 
component parts and / or arrangements , alternative uses will 
also be apparent to those skilled in the art . 
[ 0064 ] Any reference in this specification to " one embodi 
ment , " " an embodiment , " " example embodiment , " etc . , 
means that a particular feature , structure , or characteristic 
described in connection with the embodiment is included in 
at least one embodiment of the disclosure . The appearances 
of such phrases in various places in the specification are not 
necessarily all referring to the same embodiment . Further , 
when a particular feature , structure , or characteristic is 
described in connection with any embodiment , it is submit 
ted that it is within the purview of one skilled in the art to 
effect such feature , structure , or characteristic in connection 
with other ones of the embodiments . 
[ 0065 ] Although embodiments have been described with 
reference to a number of illustrative embodiments thereof , it 
should be understood that numerous other modifications and 
embodiments can be devised by those skilled in the art that 
will fall within the spirit and scope of the principles of this 
disclosure . More particularly , various variations and modi 
fications are possible in the component parts and / or arrange 
ments of the subject combination arrangement within the 
scope of the disclosure , the drawings and the appended 
claims . In addition to variations and modifications in the 
component parts and / or arrangements , alternative uses will 
also be apparent to those skilled in the art . 
What is claimed is : 
1 . A method to control a laundry drying machine includ 

ing a heat pump cycle to generate heated air , the method 
comprising : 

driving a compressor ; 
sensing a compressor outlet temperature ( TE ) at an outlet 
of the compressor and a drum outlet temperature ( TD ) 
at an exhaust duct of a drum of the laundry drying 
machine ; and 

determining that an air flow through a filter at the exhaust 
duct is impeded when a difference between the com 
pressor outlet temperature ( TE ) and the drum outlet 
temperature ( TD ) is equal to or greater than a pre 
scribed temperature difference . 

2 . The method of claim 1 , further comprising : 
determining whether a compressor driving time ( TO ) that 

the compressor is driven exceeds a prescribed time 
( TS ) , wherein the compressor outlet temperature ( TE ) 
and the drum outlet temperature ( TD ) are sensed based 
on determining that the compressor driving time ( TO ) 
exceeds to the prescribed time ( TS ) . 

3 . The method of claim 2 , further comprising : 
determining , after the compressor driving time ( TO ) 

exceeds the prescribed time ( TS ) , whether an opening 
degree value ( V ) of an expansion valve included in the 
heat pump cycle is equal to or greater than a prescribed 
opening degree value ( VA ) , wherein the compressor 
outlet temperature ( TE ) and the drum outlet tempera 



US 2018 / 0080169 A1 Mar . 22 , 2018 

ture ( TD ) are sensed further based on determining that 
the opening degree value ( V ) of the expansion valve is 
equal to or greater than the prescribed opening degree 
value ( VA ) . 

4 . The method of claim 1 , further comprising : 
outputting a filter cleaning notification indicating that the 

filter should be cleaned based on determining that the 
air flow through the filter is impeded . 

5 . The method of claim 1 , further comprising : 
stopping the driving of the compressor based on deter 
mining that the air flow through the filter is impeded . 

6 . The method of claim 1 , wherein the driving of the 
compressor includes : 

identifying a dry mode from among a plurality of dry 
modes ; and 

driving the compressor at a respective frequency corre 
sponding to the identified dry mode , 

wherein the prescribed temperature difference ( TA ) is 
determined based on the identified dry mode . 

7 . The method of claim 6 , wherein the plurality of dry 
modes includes : 

a first dry mode in which the compressor is driven at a first 
frequency ; 

a second dry mode in which the compressor is driven at 
a second frequency that is greater than the first fre 
quency ; and 

a third dry mode in which the compressor is driven at a 
third frequency that is greater than the first and second 
frequencies . 

8 . The method of claim 7 , wherein the first dry mode is 
associated with a first temperature difference ( T1 ) , the 
second dry mode is associated with a second temperature 
difference ( T2 ) , the third dry mode is associated with a third 
temperature difference ( T3 ) , and the first temperature dif 
ference ( T1 ) , the second temperature difference ( T2 ) , and 
the third temperature difference ( T3 ) are different . 

9 . The method of claim 8 , wherein the second temperature 
difference ( T2 ) is higher than the first temperature difference 
( T1 ) and lower than the third temperature difference ( T3 ) . 

10 . The method of claim 8 , wherein the first temperature 
difference ( T1 ) is 45° C . , 

the second temperature difference ( T2 ) is 50° C . , and 
the third temperature difference ( T3 ) is 60° C . 
11 . The method of claim 1 , wherein the heat pump cycle 

includes : 
the compressor that compresses a refrigerant to form a 

high - temperature and high - pressure vapor refrigerant ; 
a condenser that condenses the high - temperature and 

high - pressure vapor refrigerant from the compressor to 
form a high - temperature and high - pressure liquid 
refrigerant ; 

an expansion valve that expands the high - temperature and 
high - pressure liquid refrigerant from the compressor to 
form a low - temperature and low - pressure two - phase 
refrigerant ; and 

an evaporator that evaporates the a low - temperature and 
low - pressure two - phase refrigerant from the expansion 
valve to form a low - temperature and low - pressure 
vapor refrigerant , and 

wherein the refrigerant circulates in the heat pump cycle 
to generate the heated air . 

12 . A laundry drying machine comprising : 
a heat pump cycle to heat air ; 
a first temperature sensor that senses a first temperature at 

an inlet of the heat pump cycle ; 
a second temperature sensor that senses a second tem 

perature at an outlet of the heat pump cycle ; and 
a controller that determines that an air flow through a filter 

at the inlet of the heat pump cycle is impeded when a 
difference between the first temperature and the second 
temperature is equal to or greater than a prescribed 
temperature difference . 

13 . The laundry drying machine of claim 12 , wherein the 
controller further stops a driving of the heat pump cycle 
when the air flow through the filter is impeded . 

14 . The laundry drying machine of claim 12 , further 
comprising : 

a notification interface that outputs a notification when the 
air flow through the filter is impeded . 

15 . The laundry drying machine of claim 12 , wherein the 
second temperature includes a compressor outlet tempera 
ture ( TE ) at an outlet of a compressor included in the heat 
pump cycle . 

16 . The laundry drying machine of claim 12 , wherein the 
first temperature includes a drum outlet temperature ( TD ) at 
an exhaust duct of a drum of the laundry drying machine . 

17 . The laundry drying machine of claim 12 , wherein the 
second temperature is sensed after the heat pump cycle is 
driven for at least a prescribed time ( TS ) . 

18 . The laundry drying machine of claim 12 , wherein the 
second temperature is sensed after an opening degree value 
of an expansion valve included in the heat pump cycle is 
equal to or greater than a prescribed opening degree value 
( VA ) . 

19 . The laundry drying machine of claim 12 , wherein the 
controller further : 

identifies a dry mode , from among a plurality of dry 
modes , in which that the heat pump cycle is driven , and 

determines the prescribed temperature difference based 
on the identified dry mode . 

20 . The laundry drying machine of claim 12 , wherein the 
heat pump cycle circulates a refrigerant to generate heated 
air , and includes : 

a compressor that compresses the refrigerant to form a 
high - temperature and high - pressure vapor refrigerant , 

a condenser that condenses the high - temperature and 
high - pressure vapor refrigerant from the compressor to 
form a high - temperature and high - pressure liquid 
refrigerant ; 

an expansion valve that expands the high - temperature and 
high - pressure liquid refrigerant from the compressor to 
form a low - temperature and low - pressure two - phase 
refrigerant ; and 

an evaporator that evaporates the a low - temperature and 
low - pressure two - phase refrigerant from the expansion 
valve to form a low - temperature and low - pressure 
vapor refrigerant . 

* * * * * 


