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Field The present invention relates to a hot water
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The present invention is for solving the conventional

problem, and it is an object of the invention to provide a hot
water supply apparatus capable of reducing a load on a heart,
and enhancing the comfort.

Disclosure of the Invention

'~ To solve the conventional problem, a hot water supply
apparatus according to the present invention comprises a heat
source which heats water, temperature detecting means which
detects a temperature of hot water heated by the heat source,
a temperature operating section which adjusts a temperature of
hot water spurted from the heat source, a discharging portion
through which hot water heated by the heat source is discharged,
and a hot/cold switch which starts an operation action for
alternately spurting two kinds of hot water having different




out put of the heat source is adjusted such that a
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The present invention can provide a hot water supply

apparatus capable of reducing a load on a heart and enhancing
the comfort.

Brief Description of the Drawings

Fig. 1 is a front view of an outward appearance of a hot
water supply apparatus according to a first embodiment of the
present invention;

Fig. 2 is a diagram of an outward appearance of an
essential portion of the first embodiment:;

Fig. 3 is ablock diagramof the hot water supply apparatus
of the first embodiment;

Fig. 4 is a diagram showing variation in a detected
temperature of a temperature sensor at the time of a continuous
bathing in the first embodiment;

Fig. 5 is a diagram of an outward appearance of an



tenperature of the tenperature sensor at the tinme of a
hot/cold bathing in the first enbodinent; Fig. 7 is a
di agram of states of heart rates in the first

enbodi ment; Fig. 8 is a diagram of states of heart
rates in the first enbodinment; Fig. 9(a) is a diagram
of variation.in hear tes in the, first enbodi nent,
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detects a tenperatu
the time of the hot/cold bathing in the first embodiment;

Fig. 14 is a diagram showing variation in heart rates when
taking a hot/cold bathing after taking a continuous bathing in
the first embodiment;

Fig. 15 is a block diagram of a hot water supply apparatus
according to a second embodiment;

Fig. 16 is a block diagram of a hot water supply apparatus
according to a third embodiment;

Fig. 17 is a diagram of an outward appearance of an
essential portion of a hot water supply apparatus according to
a fourth embodiment; and

Fig. 18 is a diagram showing variation in a detected
temperature of a temperature sensor 31 at the time of the
hot/cold bathing in a fifth embodiment.

Mode for Carrying Out the Invention

A first aspect of the present invention provides a hot




of hot water heated by the heat source, a tenperature
operating section which adjusts a tenperature of hot
wat er spurted from the heat source, a discharging
portion through which hot water heated by the heat
source is discharged, and a hot/cold switch which
starts an operation action_for alternately spurtin
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According to a second aspect of the invention, the hot
water supply apparatus of the first aspect further comprises
water temperature detecting means which detects water
temperature before it is heated by the heat source, wherein a
length of the first predetermined time is changed in accordance
with a water temperature detected by the water temperature
detecting means. According to this aspect, the first
predetermined time is changed while seeing a water temperature
which is changed in accordance with seasons, and a user's body
can sufficiently be warmed. Since the hot/cold bathing



IS possible to prevent heart rates from being abruptly
changed. According to a third aspect of the invention,
the hot water supply apparatus of the first aspect
further conprises outside air tenperature detecting
means whi ch detects an outside air tenperature,
wherein a Iength of the first 8redet3rn1ned tinme
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at the time of the hot/cold bathing operation, when high
temperature hot water is changed to low temperature hot water,
hot water of medium temperature provided between the high
temperature hot water and the low temperature hot water is
spurted for second predetermined time and then, the low
temperature hot water is spurted. According to this, after the
high temperature hot water is once changed to the hot water in
the medium temperature region, the hot water in the medium
temperature region is changed to the low temperature hot water.

Therefore, the temperature is not abruptly changed from the high



tenperature hot water to the | ow tenperature hot

water, and it 1is possible to suppress the abrupt
change of the user's heart rates. Enbodi nments of the
present invention will be described wth reference to
the drawi ngs. The invention is not limted to the
enbodi nents. (First Enbodinent) Fi 1lis a front view
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A flowrate adjusting valve 6 which adjusts a supply amount
of water is mounted on the water supply port 3, and a supply
amount of water supplied from a water supply source to the water
supply port 3 through a water pipe 7 is adjustedr. Usually, the
flow rate adjusting valve 6 is operated when the hot water supply
apparatus is installed to set the supply amount of water, but
even when the hot water supply apparatus is used, if a user
operates the flow rate adjusting valve 6, it is possible to set
the supply amount of water to the hot water supply apparatus.

A front surface of the case 1 has a hot water switch 8§
for starting/stopping hot water from the showerhead 5. If a



6 user once pushes the hot water switch 8 when the hot
wat er supply apparatus is at rest, hot water spurts
fromthe showerhead 5, and if the user pushes the hot
water switch 8 again, the hot water spurting fromthe
showerhead 5 is stopped According to the hot water
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to the hot water supply port 2, and the water supply pipe 15
for guiding water from the water supply port 3 into the tank
12. The water supply pipe 15 is connected to a bottom of the
tank 12, an end of the hot water supply pipe 14 is embedded in
the tank 12, and hot water in an upper portion of the tank 12
is supplied.

The water supply pipe 15 includes a flow rate sensor 16
which is flow rate detecting means for detecting an amount of
water to be supplied, and a water stopper 17 which opens and
closes a water flow path of the water supply pipe 15. If the
water stopper 17 is opened, water is supplied to the tank 12,




wat er stopper 17 is opened, water is supplied to the

tank 12, 7 and if the water stopper 17 is closed, the

supply of water to the tank 12 is stopped. A flow
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perlpMEIaknd@wmeessuppﬂeoﬁpparatus includes a power supply
switch 22 for supplying a power supply to various constituent
parts from an external power supply, and the power supply switch
22 is turned ON and OFF by operating the hot water switch 8.
Although three controllers, i.e., the power supply controller
18, the heat source controller 20 and the hot/cold water
controller 21 are provided in the embodiment, they may
integrally be formed as one controller. The controllers may
be electronic components constituting a microcomputer and
peripheral devices thereof.

Operation and effect of the hot water supply apparatus

having the above-described configuration will be described.




Operation and effect of the hot water supply apparatus
havi ng the above-descri bed configuration will be
descri bed. 8 Wen the hot water supply apparatus of
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water switch 8 once. If the hot water switch 8 is
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afpmddﬂtdkmrnqﬂxﬂhaw aade, the energlzatlon of the heater 13
is started and the heating operation of water in the tank 12
is started. Although the energization of the heater 13 is
started if a flow rate of 1L per minute is detected by the flow
rate sensor in this embodiment, the predetermined flow rate is
not limited to this.

The user operates the operating section 52 to set the
temperature Tx of high temperature hot water. As a result, as
shown in Fig. 4, even if the hot water switch 8 is pushed and
the spurting operation of hot water from the showerhead 5 is
started, if the hot/cold switch 10 is OFF, the output of the
heater 13 is adjusted such that a temperature detected by the



the spurting operation of hot water fromthe

showerhead 5 is started, if the hot/cold switch 10 is

OFF, the output of the heater 13 is adjusted such

that a tenperature detected by the 9 tenperature
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temperature hot water may be repeated at predetermined

intervals.

A user pushes the hot water switch 8 and starts spurting
hot water from the showerhead 5. The temperature Tx of high
temperature hot water and the temperature Ty of low temperature
hot water are set, and the high temperature hot water spurting
time La and the low temperature hot water spurting time Lb are
set by operating the operating section 52. Before the ON-button
10a of the hot/cold switch 10 is pushed, hot water of the set
temperature Tx is spurted from the showerhead 5. In this
embodiment, the temperature Tx of high temperature hot water

is set to 42°C, the temperature of low temperature hot water
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10a of the hot/cold switch 10 is pushed, hot water of

the set tenperature Tx is spurted fromthe showerhead

5. In this enbodinent, the tenperature Tx of high

tenperature hot water is set to 42C, the tenperature

of low tenperature hot water 10 is set to 35C, and
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Fig. 7 is a diagram of states of heart rates at the time
of the continuous bathing in which the hot/cold switch 10 is
turned OFF and at the time of hot/cold bathing in which the
hot/cold switch 10 is turned ON. 1In an experiment shown in Fig.
7, shower bathing was carried out for 10 minutes, and heart rates
during the shower bathing were measured. A ling graph P shown
in Fig. 7 shows variation in heart rates at the time of the
continuous bathing (hot/cold switch 10 is OFF) and a line graph
Q shows variation in heart rates at the time of the hot/cold
bathing {(hot/cold switch 10 is ON).
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during the shower bathing were neasured. A ling graph
P shown in Fig. 7 shows variation in heart rates at
the tine of the continuous bathing (hot/cold switch
10 is OFF) and a line graph Q shows variation in
heart rates at the tine of the hot/cold bathing
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bathing and at the time of the hot/cold bathing were 140 bpm.
The average heart rates at the time of the continuous bathing
of shower bathing for 10 minutes after one minute intermission
after the exercise were 115 bpm, but the average heart rates
at the time of the hot/cold bathing mode were 98 bpm, and it
is found that the heart rates are lowered as compared with the
continuous bathing. Heart rates were measured under the

condition that the temperature of hot water at the time of the
continuous bathing was 38°C, the temperature of high temperature
hot water at the time of the hot/cold bathing mode was 38°C,
the temperature of low temperature hot water was 25°C, and the
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is found that the heart rates are | owered as conpared
wWith the continuous bathing. Heart rates were
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Figs. 10 and 11 show alpha wave values at the time of the
continuous bathing and at the time of the hot/cold bathing.
Frequency of brain waves is analyzed, and the alpha waves are
brain waves of frequency in a range of 8 to 13 Hz. Generally,
when people feel comfortable, there is a tendency that more
alpha waves appear.

As shown in Figs. 10 and 11, at the time of the continuous
bathing, percentage of alpha waves content before taking a
shower was 42.88%, but percentage of alpha waves content after

taking the continuous bathing shower was 40.52%. At the time
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brain waves of frequency in a range of 8 to 13 Hz.
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hdteatetter becomes equal to the set temperature Ty of the low
temperature hot water, and low temperature hot water is spurted.

Thereafter, if the predetermined time Lb which was set
by the operating secticn 52 is elapsed, the output of the heater
13 is again changed such that a temperature detected by the
temperature sensor 31 becomes equal to the set temperature Tx,
the set temperature Tx is maintained for the predetermined time
La, and the same operation is repeated thereafter. That is,
in the embodiment, after the body is warmed by the continuous
bathing for the first predetermined time La', the hot/cold
bathing operation is started to enhance the relaxing effect.

Fig. 13 is a diagram showing variation in heart rates when
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13 is again changed such that a tenperature detected

by the tenperature sensor 31 becones equal to the set

tenperature Tx, the set tenperature Tx i s nmintained

for the predetermned tine La, and the sane operation

IS repeated thereafter. That is, in the enbodi nent,

after the body is warnmed by the continuous bathing
hotgicaligebath 519 peder i od ol skeioht avae wAdthwyl garrying

o&attmeng;o%%abugnbégh%art &g § 0 enhance di fae?fgah a4 &\ ng

fect. %1 is a diagramshow ng variatfon in
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ot/co at S t aight ,a wi t hout

aniorpS PREL VoY e YBBRErRERTY Thller hORIBLASHRY BRI vas

sty tache ahdatherlaast ratesakeupt iycvaased tcmmm al ebgm As
f t t I t he

2 Peblic, If /L ogeh IO ADI0, RLAMEEY, B Aegthbare

rdiety dslcdkmsat/Ni-dgbbor. 10 nmi nutes, the average heart

rat e beeaum {4 §1epmAsa§bewth@ Ebﬂu&&ou@f | SINT

conti nuous_ bat hi was carried out for three m nut eg was
capya achepedar BQFﬂP ﬁ‘{;lf\kﬁsesanFPétPt /cﬁﬁiq‘ bathdng vas @@rfled

oS farrEsulibutéhe heartrdales, Wﬁéanéd’mf eased w@fl@l i®qcreased

t
arBEt PRas e LS AR B0 (RPN ARGEa EbLERE e iy continuous
batxatﬂng}gz,asbuhangedhleofurreshoto’mﬂldnhaublbgt hbag, it hehe first

Vﬁﬁﬁ%g“%grtk%{ﬁgt r Za%ol?’ggg[nc ).aaﬂdes U&?eavgr %%?pm, and

eart rates a athing was start
thepyergde hpart K@t@énaﬁéerofk}?ﬁl hotdotdgeathangrigeg started
wéde tTE, C@pn.nUous bathing is carried out to vvarm a
body .and thg
Su

/coI [ sta it is
oS 6anobE hA AT Fupt s ORI L1 it (Shhaant ihuous
batdtiesy md:aacﬂmaﬂ cmt a:cheamm Gavody redudchen AlHehduwgh cold

bd 18 tflid YMES rﬁ))ﬂg.of?éls%\qbtl%m%r% g:%‘%e'%%t t ta%rugt

can be set Int res |nven
vagtayion dedheadrt I”Flas“-esanénfjh@ 1<§?lﬁdp9t1 pheays ﬁéat@? regiuced.

may mtmn@h and the §8ﬁ'\pé§g’@§E@t'P|§ Pf1dh& dierature hot
wa'tt r;per at S&ee&e%t 1\rq’athe g%/odlr(neentt etrhé ep eesrearg'éJ r1envbeerft01roen is
not limited to this, and the output of the heater 13 may be zero
and the set temperature of the low temperature hot water may
be water temperature before it is heated.

{Second Embodiment)

In the second embodiment, the water supply pipe 15
includes a temperature sensor 32 which is water temperature
detecting means for detecting a water temperature, and the water
temperature can be detected. The same elements as those of the
first embodiment are designated with the same symbols, and
explanation thereof will be omitted. Fig. 15 is ablockdiagram
of the hot water supply apparatus according to the second
embodiment.
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(Second Enbodinent) In the second enbodi nent, the

wat er supply pipe 15 includes a tenperature sensor 32
which is water tenperature detecting nmeans for

detecting a water tenperature, and the water

tenperature can be detected. The sane el enents as

those of the first enbodi nent are designated with the
same1Byiisof ST staRAPOEXPRRRatl FhCPREL RBPUGIRIC hjd1g operation
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Wwin VVI nt er season EOSSI suppress
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Car rivgdeovs, afd @hiz bRd¥dimentl fikéSHe warlded emplbiture
in this enbodi nent, when the ter glggerature

Cé?&deéPYb;thehéefneﬁﬁéF&trﬁréegé%o 335 §herDeRaf a
pﬁ%%i%txafme@eﬂems@p@tawm& Te. (;e 030°330Chrepeeseimé i used
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era ure enper ature
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water temperature.

(Third Embodiment)

In the third embodiment, a temperature sensor 33 which
is outside air temperature detecting means for detecting an
outside air temperature is provided in the case 1, and the
outside air temperature can be detected. The same elements as
those of the first and second embodiments are designated with
the same symbols, and explanation thereocf will beomitted. Fig.
16 is ablock diagramof the hot water supply apparatus according
to the third embodiment.

in the first embodiment, when the hot/cold bathing
operation is to be started, the continuous bathing operation
is carried out for the preset first predetermined time La' (e.q.,
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IS outside air tenperature detecting neans for

detecting an outside air tenperature is provided in

the case 1, and the outside air tenperature can be

detected. The sane elenents as those of the first and

second enbodi nents are designated with the sane

synbol s, and expl anation thereof will be omtted. Fi g, .
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é%éégéﬁgfr#é’d t%ﬁgﬁgtulgait ' n ZtEh@)t Iredset ime is gsed

e out SI e a r enpe ture etec e
aspFhehEl F et R 198 L8 i gRErvieTathe outside air

telﬂfp%d%tt%rr@l cm@dedeemwaﬂué e chppdrat@re, s€15£l)r 3Phiesedwer than
rst
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Lat'enper aktieedsdnsandBd3ths Itawa oharthet heompt ealetes mbadding
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exten e conti nuous

pr@ﬁ@rt@tr.n@@eldstm éﬁdé'd’e“TﬁBeé%&feﬂdj&ja%F ﬁ@“\ﬂ%uéfe ipdower
t}fdnr Stheprgdedet dimpsed i %nl@ré/’dl&ré t g qmissl dse aivniformly

erature is Lower. thap the rede ern
ARG R €778 A BEOUN T of Wy TS Aiod cngrespture and
tlfelmcaxt@tmdei:l t hémeut sidehai mayenper apxgsetandand heehe first
g:'éqg\g 1\MedtL|?a “%&Q% IS d%gidg hfe' re%&endea;i glme
pre eter time e ext by the extende
widthe cqmr@tqp%%mm?g OtUGStlt‘P@ GitrsitegPgrature.
t enpaFRiHt®. EhE@@{&h@nEl]bodl ment) Fig. 17 is a d| agram
of an, . out d, ap arance é{fﬁn essent i Bort £
t he Hd@: erl‘%ugp v fuL ARG @ pearance ot an
essential portion of the hot water supply apparatus according
to the fourth embodiment. As shown in Fig. 17, a physical
condition setting screen which is physical condition setting
means is displayed on the display section 51 by operating the
operating section 52. On the physical condition setting screen,
a user can input a physical condition of that day. 1In this
embodiment, the user can select from three kinds of options
("GOOD", "MID" AND "BAD"), and the physical condition is worse
in this order.
The first predetermined time La' can be changed in
accordance with a physical condition which was input by the user,
and the continuous bathing time can be changed in accordance
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to the fourth enbodinent. As shown in Fig. 17, a

physical condition setting screen which is physica

condition setting neans is displayed on the display

section 51 by operating the operating section 52. On

t he physical condition setting screen, a user can

i nput a physical condition of that day. In this
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é:hangedtgé)w'ar htehetgn?perature is changed toward the set
temperature Ty. When the temperature is changed from the high
temperature hot water to low temperature hot water, the
temperature is not changed abruptly, and the hot water of medium
temperature is spurted. According to this configuration, a
load on a heart can further be reduced.

Fig. 18 is a diagram showing variation of a hot water
temperature detected by a temperature sensor in the fifth
embodiment. As shown in Fig. 18, if the hot/cold bathing
operation is started, hot water having the set temperature Tx
of high temperature hot water 1is spurted for the first
predetermined time La'. After the first predetermined time La’

is elapsed, the output of the heater 13 is adjusted such that




tenperature Ty. When the tenperature is changed from
the high tenperature hot water to | ow tenperature hot
water, the tenperature is not changed abruptly, and
the hot water of nedium tenperature is spurted.
According to this configuration, a |oad on a heart

can further be reduced. Fig. 18 is a diagram shg 'ng
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to the um se er at Tz on for the
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Accor din nfigurat | on, the. user's,
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to r%%u%% i})}%l f lé oV arl %téo%ln'& tll%artther HtS water supply

[I ndUStria
apparatus of the present 1nvent10n, when a user takes a shower

bathing, two kinds of hot water having different temperatures
are alternately spurted in addition to a normal shower bathing,
and this can reduce a load on a heart and fatigue is relieved
and a health is improved. Since the power consumption can be
reduced as compared with a normal shower bathing, this hot water
supply apparatus is very ecologically friendly. Although the
hot water supply apparatus using the heater as the heat source
are explained in the embodiments, the present invention can also
be applied even if the heat source is a heat pump or a gas heat
source.
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As described above, according to the hot water supply
apparatus of the present invention, when a user takes
a shower bathing, two kinds of hot water having
different tenperatures are alternately spurted in
addition to a normal shower bathing, and this can
reduce a load on a heart and fatigue is relieved and
a health is inproved. Si#d&{%e power consunption can
be reduced as conpared with a normal shower bat hing,
this_hot water su apparatus is very, ecol ogi cal
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tﬁna‘feﬁmﬁut toénmaeaheaessowheeeue whénsthd boichcahdt a
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o flhsehad g Nthapahl OiNe didffkafriteeeinperbtustés are alternately
spDu etdeéerm ned time is elapsed, the two kinds of hot
Wit et ‘having the different tenperatures are

alternately spurted. 2. The hot water supply

2 8PPl $ ACGRELING Y F %b%b%atuEUéEB%EdEBGPEbSbﬁglm 1,
wat er tenperature de g neans |ch det'ects water

DRSS AWRF 1EG é"%tte’% st W s Sredn S AR which
dé(\hﬁft% naaek&j&tﬂ”@ﬁtdﬂEbéfbsé iy edetearddied tHaBeb§ source,

Cha gd B9g€ﬁ {&gﬁgfﬁlrsE pre é¥m{ﬁ% %E%&PE% changed in
accordance with a water temperature detected by the water
temperature detecting means.

2. The hot water supply apparatus according to claim 1,
further comprising outside air temperature detecting means
which detects an outside air temperature, wherein a length of
the first predetermined time is changed in accordance with the
outside air temperature detected by the cutside air temperature
detecting means.

4, The hot water supply apparatus according to claim 1,
further comprising physical condition setting means for setting
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tenperature detecting neans. 2. The hot water supply
apparatus according to claiml1, further conprising
outside air tenperature detecting neans which detects
an outside air tenperature, wherein a length of the
first predetermined tinme is changed in accordance with

the  outside air tenperature detected
a BPYS%%%&%&%%O%QEDEW%%%@&%FQW aTE\énﬂ& \5\’; be first
prédﬂﬁbymaﬁQaﬂﬁhuS1&CCth§@g i ad@indahce hmmﬂhehe physical
Cc r.isi ng.physica dition settln means,for ... .
coB3TRRRE "HAER"SHS ot wir chhf Tet s BB Rhpgi piep
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i nput through the physical condition setting nmeans.
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the low temperature hot water is spurted.
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