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20  Summary of the Invention

[0004] An object of the present invention is to provide an energy-saving electric steaming
device containing a heat recovery system, which can fully recollect and utilize the energy of
steam accumulated at the top of the steaming chamber body, thus improving operational safety

of the operator.
25 [0005] To achieve this object, the present invention employs the following technical solutions.

[0006] An energy-saving electric steaming device containing a heat recovery system includes
a heating chamber, a steaming chamber body, an upper heat recovery chamber, where the
heating chamber is located below and communicated with the steaming chamber body, the
upper heat recovery chamber is located above the steaming chamber body in such a manner that
30  the bottom of the upper heat recovery chamber is attached to the top of the steaming chamber
body, the steam inlet of the upper heat recovery chamber is connected with the steam outlet of
the steaming chamber body, and a heat storage medium is provided within the upper heat

recovery chamber,
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top of the steam ng chanber body, the steaminlet of the upper heat

f. Lh '
Chanor 100U ™ btdabif 3RECH SRl Md et S GREL B i, e B E R fpovery
heat r ecimmirey icranided w1th[aaaﬂﬁ]atd?ﬁ1ﬁémﬂhlhat witdrerutlets used as the heat

storage nedium and the upper heat recovery chanber is provided with
a t ap- wiHlad8]i thetdemtrd firtheoinoieen lowmer et repm]:hamrdelwcélertup pfithe lower

oot 7B b Bl Bber SR AR Bk Bt R A o B vt o

chander thet figheh Q‘Ieawaéc@ﬁ/e@uéﬂaﬁibeﬁfls ZohiRtadpRah hediotvagav et Gihﬂﬂbl@ﬁvei‘ Sheat
connected with the hot-water inJet of the | ower heat recover

chanber FeCa¥dY tempeinepd [Hhe doWicoRpe ooV ambes iy Gmmn&aieédww tthe dhgating
heat i ngqchajxper. [0009] Preferably, the hot-water outlet of the

| ower heat recovery chanber is connected with the hot-water inlet of

t he hea[0m1 Cm@ﬁ&@bly, ﬂk@ Hotlktdr oaeief ertab ﬂdWertHé@t HEORY beahber 8€ eMBEMed with
chanber rovided with a steamoutlet which is Iocat ed close to the

tap vvat@\ehp water el %féhﬁw]éf@flégicbﬁmb?rt he | ow t enper at ure st eam i nI et of

el or PO BEr SR PREG A £57AT BARPELE BT VA AL GR APGA Which i

cl ose tRcitb@ cldp WaicSap v &t inRP dnd emnRele8 dvivh t1 lbt%eteinﬁéﬁfur@fsteﬁllﬂeinlet of the
steame]% chanber body. 15[0012] The heat storage nediumis stored in

a ser pelavienbegs rero Ve BAmber. coi | ed within the upper heat recovery

chanber; and the outl et e serp n

connect &ﬁﬂff t% efﬂégftyaé‘e\i@%"r qaﬁr@m%&% erh’étpfﬂ%\)éig"éi Hﬁ a“bf’u‘&ﬁﬁé?"hwh 15
upper hgaited SO R the FAPATRE in]ch @SPEGTeMBH Writh HRSin%& b@ﬁféts‘tél‘ﬁn% BfinitRr body.
made of stainless steéel and is provided with stainless st fms. The

updér r@Od2¢r The hﬁﬁl’bﬁbralgs nixdasth de dtosed fin larﬁeqj’eﬁﬁﬁh pipe wRighriatcoil&l within the
pr ef er abl tors, The internedi ate

or i nt diiate s
separ at Hwer tcfﬁ"‘%"?%‘%]%ﬁl%%é!“é EEPQ%’%‘G tE optiet af R PHBIF PRSHArS coRpsted

ser pent‘}vﬂﬁ 1Bk PRp -Wﬁerc‘i}ﬂét' GHd afle LIt QktEle olfl8 ST QRN upPed Mat \“@:b%]?' ehamber,
pr esent betvveen only one end of the internediate sép arator and

upper HestectiedlpyBieyseepratine pipeiis masde dftstrinlessoierd dad é plhéldb@ wdtmsjamless steel
porti On%l%at'ftélh gglr %%S%r?%h 1?& c?w&{hewﬂﬁﬁﬁte é(iq at S;?ﬁ%t rséﬁae?g %ﬂ?l(j\? wo or

i nter Eharators’ are osu r i 'on
eacl Otlh&]fe m%medmesgmpmdtang Tz mtemb@mél segaramrtwbiahoi addqmvelgrmged\et the

pi pe. A ther insul ation.la di s osed outsjde of

Cpper ERIEQOGT G Bn BRI S oo uBied KoL R BEVRY 2B bich ' Repsent

'S pr Eftﬁi\%ﬁnyoﬁl? rofe Cknll Yo fah® GhtkHhRENE REp A KB AP YIRS upper heat recovery chamber, is
used to accommodate the bending portion of the serpentine pipe, and the gaps with respect to
adjacent intermediate separators are located at opposite sides in relation to each other,

25  corresponding to the bending portion of the serpentine pipe.

[0013] A thermal insulation layer is disposed outside of the upper heat recovery chamber and

the lower heat recovery chamber, and is preferably formed by a polyurethane foam layer.
[0014] The steam recollected by the upper heat recovery chamber contains overheated steam.,

[0015] An electric heating plate with a certain height in the vertical direction is disposed at
30  the lower part of the heating chamber; for the purpose of heating, water is added into the heating
chamber such that the lower part of the electric heating plate is immersed therein, but the upper
part of the electric heating plate extends from the surface of the water. The lower part of the
electric heating plate is used to heat the water within the heating chamber to generate normal

saturated steam above the water; the upper part of the electric heating plate is used to heat the
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the steaming chamber body, to transfer the heat to the heat storage medium. When the heat

storage medium within the heat recovery chamber reaches a certain temperature, it is equivalent
20 to that an additional heating source is provided at the top of the steaming chamber body, thus
both the recovery and utilization of the steam power can be achieved, while improving the

operational safety of the operator.

Description of Drawings

25 [0017] To more clearly and effectively illustrate the technical solutions in the embodiments of
the present invention, the accompanying drawings to be used in the embodiments are briefly
introduced. It is apparent that the drawings in the following description show just some
embodiments of the present invention. Based on these drawings, other drawings can also be
made by those skilled in the art without creative work.

30 [0018] Figure 1 is a schematic diagram showing the structure of an energy-saving electric
steaming device containing a heat recovery system according to an embodiment of the present
invention;

[0019] Figure 2 is a schematic diagram showing the structure of an upper heat recovery

chamber of the energy-saving electric steaming device containing the heat recovery system of
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[0025] The accompanying drawings to be used in the embodiments are briefly introduced in
order to more clearly and effectively illustrate the technical solutions of an energy-saving
electric steaming device containing a heat recovery system of the present invention. It is
20  apparent that the drawings in the following description illustrate just some embodiments of the
present invention. Based on these drawings, other drawings can also be made by those skilled in

the art without creative work.

[0026] The technical solutions of the present invention will be illustrated below through

specific embodiments and in conjunction with Figures 1 to 5.
25 [0027] [A first embodiment]

[0028] An energy-saving electric steaming device containing a heat recovery system includes
a heating chamber 1, a steaming chamber body 2, an upper heat recovery chamber 3, where the
heating chamber 1 is located below and communicated with the steaming chamber body 2, the
upper heat recovery chamber 3 is located above the steaming chamber body 2 in such a manner
30  that the bottom of the upper heat recovery chamber 3 is attached to the top of the steaming
chamber body 2, the steam inlet of the upper heat recovery chamber 3 is connected with the
steam outlet of the steaming chamber body 2, and a heat storage medium is provided within the

upper heat recovery chamber 3.



[0022] Figure 5 is a schematic diagram showi ng the structure of an
energy-saving electric steam ng device containing a heat recovery
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[0031] An energy-saving electric steaming device containing a heat recovery system includes
a heating chamber 1, a steaming chamber body 2, an upper heat recovery chamber 3, where the
heating chamber 1 is located below and communicated with the steaming chamber body 2, the
upper heat recovery chamber 3 is located above the steaming chamber body 2 in such a manner
15  that the bottom of the upper heat recovery chamber 3 is attached to the top of the steaming
chamber body 2, the steam inlet of the upper heat recovery chamber 3 is connected with the
steam outlet of the steaming chamber body 2, and a heat storage medium is provided within the
upper heat recovery chamber 3.
[0032] In the present embodiment, water is used as the heat storage medium, and the upper
20 heat recovery chamber 3 is provided with a tap-water inlet and a hot-water outlet. The hot-water
outlet of the upper heat recovery chamber 3 is connected with the hot-water inlet of the heating
chamber 1. The water, which serves as the source of the steam, is cheap and can store a plenty
of heat, further, the hot water can also flow into the heating chamber 1 for the secondary use.
The upper heat recovery chamber 3 is also provided with a steam outlet, which is located close
25  to the tap-water inlet and connected with the inlet of the steaming chamber body 2. The steam
with a Iower temperature can be discharged and recollected by the stcam outlet of the upper heat
recovery chamber 3, so as to improve the heating efficiency of the electric steaming device.
[0033] In the present embodiment, the heat storage medium is stored in a serpentine pipe 4
which is coiled within the upper heat recovery chamber 3; and the inlet and the outlet of the
30  serpentine pipe 4 are connected with the tap-water inlet and the hot-water outlet of the upper
heat recovery chamber 3, respectively. The serpentine pipe 4 improves the space utilization of
the upper heat recovery chamber 3, to further improve the efficiency of the electric steaming
device.

[0034] The serpentine pipe 4 is made of stainless steel and provided with stainless steel fins 5.
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[0041] The steam inlet of the upper heat recovery chamber 3 is connected with the steam
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hegls em, g4 'tﬁl{‘héaﬁﬁ%]cgﬁﬁbﬁ'l 1eiglttgétcth§ h@éﬂht‘égo&‘f‘e‘f ' fhel Bwkf Fed? &’éc%kz%?nchﬁﬁber 8 is
that the power ca e save y two-thirds or nore as conpared-to

ot her dennneesd Wathi thg hothwatsaimdet pd\nles heating chdmeber| le dhe vatstveiding hey-temperature

devi ce. Par,t.icul arl i f power of 32 i requi red by th t her

Govi cocstd il Sppd, hoas dROOVEE Barier X rGrpr S Wls iy Ll i Heam from the
i nvent i ytearghg GChamberSb&BN REd dBW BecohOertddnl Bitewitbe viadist @Stkirn &ored by the
[0039] JA three enbodi nent] [0040] .An energy-saving electric steam ng

devi ce ©¥SE Bsahirery vayrbambeed gy dloysdptertberhediing chasbe Inwiathelgwen heabspcovery
1, % stggfipepgchanmber body 2, an upper heat recovery chanber 3, where
t he heati ng c%anber 1 is located bel ow and communi cated with the

st eam NOABRNTBE uppEhed: rebdiery BREAb Salecd|IRSAVES Vet alBEHuIdtel 3t 11RABH B8€the
above the steam ng chanber body 2 in such a nmanner 30 that the bottom

of the YppReRe KBamberdwdyer 3ndctierivh die Iyeap snesgy therrod in gherhirat tespvesy madaum, and
chamber 5 1oat ey A Klisved [ RLFR W o, SR ol RAE eovery
body 2,chamiven8, tredhatshowasfe heat aif time steanpcavbededseds theilowerteatppeverh elstmber 8
' e(i%ver%sgr%gnt‘ﬂg ren%i‘gy dissipated at the bottom of the heating chamber 1, stores the energy
recollected by the upper heat recovery chamber 3, and stores the energy of the low-temperature
steam which is released from the upper heat recovery chamber 3; in this way, the overall clectric
steaming device has a high energy utilization and a low energy loss; while the temperature at the

top of the device is reduced, thus improving the operational safety.

30 [0045] In the present embodiment, the steam outlet of the upper heat recovery chamber 3 is
also connected with the low-temperature steam inlet of the lower heat recovery chamber 8. After
fully recollecting the heat energy of the steam, the upper heat recovery chamber 3 discharges the
low-temperature steam into the lower heat recovery chamber 8, and the energy of the

low-temperature steam is absorbed by the low temperature water stored in the lower heat



[0041] The steaminlet of the upper heat recovery chanber 3 is .
connected with the steam outlet of the steam ng chanber body 2,
whi ch i t t t LA : Y, n i
e Doty RER: s b0 Byl R ERTE U0 S0 B0 Qi
buoyancyteaming deveaninathsumay dieewastd hédnef tiepstaiin tdrebsteassd], tiys dalndd émproving

body 2 gan flow into the upper recovery chamber 3,.thus the desi S

opt ) mal EpS Ay ZitiPr fha ToR G e GG AP s Wbl BN leteualing pethe top of

heat st gfcaQ8:tHE dctMing2BéliddR BRRA, HRRMPRAMYELINE CIRPAHRRLL $hfdt9. In the present
ppe

provided with a tap-water inlet and a hot-water outlet. The upper
heat? r eebedijneat thehert Sofage aed i isiorge i aierpeniing mined whiches cmﬁqd' otithis the

| ocat ed hot - I thet. e i il of
the stea eg 3%8% gerrc%}ie}%yb%{(ﬁﬂ@ I. %ThaeHs galﬁ]%\?mgpﬁ qum(/)gltrﬂs (e)mt)ll:éér.| g%rﬁ?net!in%aﬁb e4 are
di schar ganhcetod withahé tapevater nlet tulvbthe theamaten bLiddt b thet Uppetiigaerecheay chdinber 3,

recovery chamber 3, so as to inprove the heating efficiency Qf th

el ect ri tesBrt n?jg%lé‘?}P‘é"éme [RIRFA 3PS mad ﬁgstalni% ﬁfe%hﬁ%{)aﬁomg i ptaiess steel
heat reggyvery chanmber 8 is also included. The top of the | ower heat
recovery chanber 8 is attached to the bottom of the heating chanber

1; Itthe [0OM46)aThe uppér etovety thenheppek phedlicd wahvstesm@hasesardolisss, preferably
connected with the hot-water inlet of the | ower heat recover%(h chanber

8; and YF¥ Wdﬁgaﬁep@@éggeﬁryﬁ(gﬁ%%@fesgnti RetweemOnY citcetnd1 8t Hiet miqrmediate
heat i ngspRAMREE ahd ithe Wppr h&HE rBAveMAERIMIAY 1, 8indOhe L4 lsk%lﬂ%?es?ﬁgtto adjacent

recovery chanmber 8 is connected with the hot-water i _
heat i ngintdiaetdiete separFioes fuatedecatic 3t oppoulg-sideapreredationdo saadrathieri The intermediate

upper h kY, r t e heat..of .the steam

FFom t hePupl Y KBich SRRRARL A FOSGIR: pelfoy 8PS DBRhUR bR sB ifgeted a
whildh ithei gapt bétivest ehedntbymddiae |sopattohennd ehouppsr témnleesvedy chdmber 3, is
flows intq the heating chanber 1 via the | ower heat recovery 20 |
chanber COBTEEEAH) EYHE HpRRFThelts riSEgearye chermperd of (B oot eeilpion, and
st eam aggHHith@ttRé @Etﬂ@@ﬁc%c?fqﬁﬂﬂe S sRAmEATDAEe. POSY ugp@Nibat recovery
stores the heat energy thereot in the heat recovery nedium and the
heat endnagper § issteperated tydhe upperiinfeonadiaie berardtond ohaabwality ef eatfegchanging
| ower r 8 t t e t .
can be aciso i SKRE G BRRRE eyl 2 Hal ARG DREL (Bl R R AR nediat
en@flgy shaatopab etiydi présentbot t om of t he heating chanber 1, stores the
energy recollected by the upper heat recovery chanber 3, and stores

t he end0§@7bf Atthermabupsubabips dapten rvghish saprefebabih a ipelynedtbans ddarh layer,t ik disposed
upper heat. ver er 3. kn 1hi th rall trl.C

oFan ngtid SERERbCRRT BTy hfnbet 7 1RirelknG 86 Rl 5t oyer can
whi | e tinpréownper ageat@nal sdfg drdpimfrovd ehedbwdt aecavgry ealeeddhe tebadfiic steaming
i nprovi ng,.the operational safety 30 [0045] In the present enbodi nent,

t he st G@utl et of the upper heat recovery chamber 3 is al so

congect 4t he | ow eratuyre steaminlet of the | r_heat

¢ o0ty er0aB Lt WamebbchFORE! BY UPE BPFoBRa ioSivet) ahiifboesrt Bhy iR qupepented

st eam stdudn, e magdk WL it firycesdingiaxds So thas ehwogrgesséd®ods have a low nutrient
steaminto the | ower heat recovery chanber 8, and the

| t
e(rjl\g; giqgifest gﬁﬂué’g %%\Rﬁ"f"éﬁ‘pé‘?daﬁ- deliciousdatsi s absorbed by the | ow

d i he | h. ) nmber . 8, .
TRl 0 By AL e SR e 0

st eam ngrtitRY déectidnnistdligose@yt tHehigwenph dradé hehtidghehasiRam Gentheepurpose of

reysed, thus further inprovi nght he energy utilization_ and reduci ng )
t heVendiegiing oraainist adsied i the heating chpaben Lrsachthat HBe doyperopart gé the electric

el ectri ] : i i u ' ' ] -
caf oty RS RATE 1 BERed Tk Of 68 ne L, DR Ol M AE QR AR @ P extends
st or ed from ¢thesserfpendithe wpique 4 which is coiled within the upper heat

recover% chanber 3; and the inlet and the outlet of the serpentine
[0050] The lower part of the electric heating plate 7 is used to heat the water within the

heating chamber 1 to generate normal saturated steam above the water; the upper part of the



10[ 0046] The upper recovery chanmber 3 is provided with internediate
separators 6, preferably three internedi ate separators 6. A gap is
present . f | d

pper neaf-EIRAAr O TR SR nbl e A ELTERUAI SEREEEH AR B aletfented
i nt er mesteahie bsﬁpd’reah@rmml Gaturgted cstmtredmatth@ ppemiezited Steiﬁ‘s may hekt afbodm in the

to each ot her I.nternmedi ate se tQr 6, whi rovi ded t he
bendi ng® swﬁaﬁe&w@ew B fheaty 153 Hing b @ ead{obpoves ithe é}&ﬁlectrw
bet weenpddigigi g8 I BIEHrALEly IRBAT BE YorBalafflirhe stéﬁﬂleénd‘ﬁﬁtboﬁlﬁfg‘)%@trey during the
chanber 3, |s configured'to guide the steam thus accelerating the

speed obOlilhﬁoﬁtf@aYﬁt@fl rcul ation, and inproving the heating effi CI ency
of the §r| c steam ng, device. The _upper heat recovery chanbe

separ at flihe misidls and{pie BRRT AT o8 dhraplepisic eating late p alt%mat@ly b@ats the
heat - exghandisHQr R CREm éﬂi‘l fhred‘&ﬁhﬁ ﬂﬁrcﬁﬁ%g dﬁl@%oﬂgfgbgf {3 water, and the heat
heat - exchangi ng spaces, four or e Inter I ate separators 6 nay

be pr es@fdlangeoslati]ofAhc veidldlel anﬂfm’uip@m pait phyler ¢leothic disatig plam‘ @érimbloye & the

Fecover SR pa Bkl mg  BlRE B g rbbic o R srtie in dgh heat

I n'pir(bvetrﬁﬂs&rcam& radtigo hedt exalhiaiay eﬁibi’eﬂcmlﬁmetﬁehﬂldﬂl%adndfc@ per part & e @fectric
the electric steamng device. 25 00481 The steamrecol [ected by the

upper higegting @&aé%ﬁs/al@waﬁ%wa@r sy fcaiand thelewrerark Hesof sRelom ﬂlaqmw%ﬁwgﬁace
used fOfhg Q)rvgﬂl%e?bsdé%geef &Hﬂ@ o9&hEdad sttes&ﬂ i E&‘&Fﬁf@&% fb@%ﬁlﬂ?@‘fﬁaﬁv&f%all range
nutrient loss, a ['ow fat content, and a delicious taste 0049] In

t he predno therbertitransier, samhzéltb@temp@rahmatqf g it ealheated mmmlsagwenaﬂaiima range

h h t 1 [ d.at.th
neati ngORahguy I 153 h€ b Mot BB Mkig o &I oAbty
t hd Sheagdnogitahewddiesatcl ﬁéaﬁhmtthﬁtcahé’} @hd ey tRAlipped hedtiecoieBCitaiber 3 becomes

heating plate 7 is immersed therein, but the upper part of the

el ect r | SUREKIY RECTSFAY-e [Hus ihe hrat fepergy t 1 ereutnds suEingpusly dn ke eqverall electric
[ 0050] sT&ﬁnﬂngl@&m@%H 09&rhtd&a ﬁEﬁﬁWlﬂhca H6at b iohdll Medisics t‘ﬂﬁl%qslﬁlg &ed.
the water wthin the heating chanber to generate norma saturate

st eam i006R2] t Mhe Wadrell slebtiie stpptlg Hanide ﬁfmi Detead RGELAE Sysh@atih RhidH tAE Steam
71is us d to heat the nornmal saturated steamto generate the

over he -HaH S RBRIEte GA% OO PrEPOSRE A BESHH® 4 Alrchaeh encagie ose ey due
st egm %Mo@%&t élﬁ_ﬁgﬁn i B e?éc%@é@t@&nﬁlg ?E ttﬁ 1331déMl8Q 4t ﬁ@\%&r can be
I's boiling, dl e and/ or upper of the ectr’l C eatl

pl at e augd by mlaleelfqurﬂsaxrsmmeis rvompatedstatomlmt@dicss bavingte tahe Ltmvdrmdl the

vat er d"ffgcltrq stegl% Sbt?elzvllclsen(i’aﬁlcu ahl%, Wﬁoe\x;ér of 30 KW is required by the other devices to

complete a task, power of 7 KW is required by the inventive electric steaming device to

complete the same task.

25 [0053] As mentioned above, the middle and/or upper part of the electric heating plate 7
alternately heats the normal saturated steam and the boiling water during boiling of the water,
particularly, the saturated steam and the boiling water are alternatively heated by the middle
and/or upper part of the electric heating plate 7 due to the fluctuating of the water surface during

boiling of the water, therefore, the normal saturated steam and the boiling water are alternately
30  heated.

[0054] As mentioned above, the heat exchange state of the middle and/or upper part of the
electric heating plate 7 is close to the critical point between the nucleate boiling and the

transition boiling, particularly as follows:

[0055] as shown in Figure 4, the following four phases occur along with the changes of the



[ 0051] The m ddl e and/or upper part of the electric heating plate 7
alternately heats the normal saturated steam and the boiling water

midar e Sikpal doe, B mb o) RE el bABer R i BOT REeS o Befl L e the
the cri bvethdat ﬂegreé isptiale €l Hiedae exvlhiahgais @ofductddng aanghriehef theaﬂﬁjrtlldonvection

boiling, resulti in fast heat 1 nsfer and a hj gh heat exc an
effici e%l:?s ths; ¢ ftaﬁ@eﬁlieﬂdil"é'e%?ﬁﬂ/t F bt}g ? a{ﬁa}qcregﬁmgﬂa{eg@p@éqq,lse that ¢ e heat

heat i nge}&t@ﬁg‘e s hﬁerﬁ%"@n& Q@tsV\ﬁEoe'thé Hﬁél@e&@ 1 gt E't%t ubBRE Lark rb’%‘((:t‘é‘s‘Qthﬂy
is below the water surface, over heat degre over heat ed
st eam i genetated ol fosa & QaSb@rrwvhmhmoaensehaheatei 9ur§¢al so trhatm@e hdgeexchanghettect

heat transfer. so that,th tu of, t er amis
gener al PPOMRS o SRy B pis b ot gk et Fordlel OGRS HR3B P an 4
del i ci othg heitrexehfige & cdndected i 4 filinuatey thhbisgahen agteﬂlecg\aeﬁhﬁaetyeﬂlssfbm the
in this case the use of the upper heat recoverfy chanber 3 becones
ext r emel§pt FEBESRFLCCt Prcpamesthelic Bak the Haprpratiee efdlie Bertws devisa sy 19 he out
the ovesAlonbl SahH fap H&aMTNGn CbREn: o0V ﬁ»‘é%tﬁ% ot drbvified by the
smal | over heat degree” i s contin y gen rat ed. [0052] The era
el ddri presine avienigorg éhie appet pantef thestledric heating piate 9% ewny fomahi otatermed thus

e N e G T T

el ect ri watst @aihng seRwincelly @ill het b wiigRateds and hattrahkiioP edvedn BaWedtthe lower
saved by three-fourths or nore as conpared to other_ devices havjin

the san@hdetepPrr PHEOEhe@§stidc Etaéal&m%%je delAs detelatiyely; apdest P\;erh%? degree;

power Otgte%gmt%t\éd aeaﬁ%urtgg bQﬂmE NGatet tt%ralt@a\ahea§ Hefte hetﬁda td/or upper
power o KW s require e 1nventive electric s eam ng EVICE

t o ISonppast ef thhelestrieheatiog plﬁ%mfm@@ th%ﬂmmmmfdhab@tﬁe sutfans dvirg|beiling of

and/ or er part.,of t ectric heat nat heat

the nortiBr st S8 v e HegRh = frtishhy M uRbE < el aly sf gt 5y that he
t he watlgsat trixgsfén statk aarl ye weheonwblisdadled 16 tigadritantipéinebdi@edd 1he nvwalegte boiling
are alternatively heated by the m ddl e and/ or upper part of the

el ect ri@d Hg atrpRsion YAt due to the fl uct uat| ng of the water surface
durin n he water, t rat.ed steam

and ¢ nd80ss) [ TS lschBRaliPlee res AT bchn S Qe e et A S §hction
abQe, witle thredpcifis Gntddindita tHowdvet, iBe Aboid dRsafpioars vfeifitcpédd toadx ﬁlalilﬁthe
electric heat| ng plate 7 is close to the critical point between t

nucl eatRFsEIes A t%areﬁ% nyekons Phnplorenshyed ihepy WaYapd yinydng dhe seepe of
[ 0055] hﬁ@t&m%f {He béle ﬁlvéntlc;nh%ag&i SPWe& Rfaﬂ%orpﬂ&@ﬁs ofh%PHﬁ l%gﬁgtlons of
wWth t changes of the overheat degree I rocess of ea I ng

wat er , thegresha mmntlophaspscmreo ttl’mste skilled il éhe tarrtewdmet e credioy arerlt sind all

smal I, ¢ hSe heat SXG hagt e cﬁa mt éeéj |en &emanrég Ofntt he nat ur al
convectl%ﬁln?fna e £ t 8 r%OP ﬁg S ?H% Blbbl es are

i ngweasi ngly gener at ed, so t hat the heat exchange is intensive and
gets into the nucleate boiling state; 3) bubbles are excessively 5
generated to forma gas filmwhich covers the heated surface, so that
t he heat exchange effect becomes worsen, and this phase will |ast
until the heat transfer coefficient is the mnimal; and 4) the heat
exchange is conducted in a filmstate, that is, when a stable gas
filmlayer is forned, the heat exchange effect becones better, but
the tenperature of the heating device is easy to be out of control,
which may result in an equi pnrent damage. Wth the heating nethod
provi ded by the

10



10 present invention, the upper part of the electric heating plate 7
is anay fromthe water and thus has a hi gh overheat degree; the | ower
part of the electric heating plate 7 is _imrersed in the water and
t hus substantially will not be over hEAAMS and the transition regi on
between the | ower part and the upper part of the electric heating
plate 7 has a relatively nodest overheat degree; the saturated steam

and thep] bOAhléﬁgrfg%eﬁlgaél&tﬁd §esRki deelc¥ ctaﬁ@hﬁﬁﬂg Qmeath%cdne%ﬂkﬁt&@%ﬁbnses a
upper 1 art .o

of the UEABE Célambsrc S%SE%%%E%O? P ng@fx oy \W;lf’@rt%e é%ﬂtn{]gre@amlﬁ)@? i ocated
degree beowosidr cdrh@dnicatel ewith tthd @teammgl dianvtet Yool e}, Whergie, the alevvat further
e L B, BT BT LR B et DTt
The t echimiveehe staamingichamipdr hady (dbesesnch ianmenter dhatathe teétonr pHdw wpper heat
above 'fécgflu{}%k!ﬂé%ﬁl!)éi”h)zﬁ a%éﬂ%d%@@aeé@?%ﬂﬁe% e%lﬁﬁﬁgj ?bod')'PQQZVtﬁé pteard 1 Snlet of

above des tion 1s onl %an en 0 ex e pI’InCI§

pr esent thepaeftheghrecpary gleambes h3x ip e@@lepwdézﬁgh hayteam qutlei ¢fithy st@ﬁamgccap@ber
of 19y ot Bsdyi @Y 208 attle: WSragebdiufivie Pidvaded VAR thelippbBeal ¥Rb & ch@fiber (3).
herein, other inplenmentations of the present invention nmay occur to

those ski | Tiddévicd bfclath Iywthemint wary i€ bt asvibie Wehtkstod niddiuns,hedethe upper
i npl e A&r;ltatlons Hou d fall into the scope of . the_ present inyention.
25  CLAMRErCCRYOrAShERRerdy) 879 Hgrdav el £ fancwaliee iift Agd adot-wateEBMi%hi ning a

Chantor SoolRE 9)5 GhERa e e /G ERARBEP D) ke Jedh Beowmsermber ()

and conwheream g of the léher lﬁaeemfbmjya:hambaf (8 adattacByd tonthe rbettomt dfehe heating

d
u;e)\[;lles?ehéeha Q&C/gllrgq{o(l% E@% r%@lﬂ%@(%%he u?@ st dt%gtg %‘égﬁeﬁl@ af’s:n)cﬁréﬁeg d r%lth the
body (zl)otrwnat@unht al therdereer hentreco teay bhftmhﬂn(&)ﬁ amdwéledwpgrhehtemmdmw (8)

Cha”berlsQMﬁlﬁﬁﬁ%ﬂ?ﬁlet}ﬁaﬁﬂkﬂcﬁaﬁﬂep1 ythe steam ng chanber body (2),
the steaminlet of the upper heat recovery chamber (3) is connected

With the stigagevaed bEtlafh 3t Rehefdi®d Gpcs NRIDRIOVLRY RASNLE)) 1§‘bev€’de'ﬂe~ﬁfth a

storage nediumis provi ded within the upper heat recovery c
(3) steapmeoflel whichf it|laraed | clpstertei thendtpales indebd and @qn@ecﬁefht with the

Q{]Oa owetg\l;l\}?t dttﬁggﬁeaﬁqﬂfépgﬁh &R hegccrggoge?’y @Bﬁﬁggp( y(3) is provided

ata et and a ot wat er out e devi ce of

C| aim 25, V‘i‘lfér@évﬁ'cd bf Eldirh PSRy HERAP fheS BSpR He@M&%o%@?tchﬁrﬁB&V 5 ¥s BRAMRAwith a
(8), where the top of the | ower heat recovery chanb (8) is attached

to the e emlefwhine ihésetedrlas torherban-wetey ml@th@dh@tnn@@t@ withthe dnleipef the
t he upp éatrﬂﬁgrghgn%eg%ga?@hanber (3) is connected with the hot-water

i nl et o ower ecovery chanber (8), and the | ower heat

recovergy cn@mtce(c&)clalﬁl £ GiMaYEh GRd Getepdid é}oﬁeaem heg eﬁ&l&p@s‘wwﬁéh is ccgﬂed

4 The device of claim3,” wherein the up heat recover%hcha er

s 25r owwitleig the enpen heat segeventdhembain(3y; rﬂndgﬁ ndeiiand thel aslet eighe mventme plpe 4)
tap Watq‘?% \}‘Vée %ﬁegﬁf‘gorﬁl%&%%ﬁhth‘é‘ A (a%% ififdt 0P CIRE) AU 1P LR fPef heat

of the recovery ¢
recovery chamber.

7. The device of claim 6, wherein the serpentine pipe (4) is made of stainless steel and

provided with stainless steel fins (5).

30 8. The device of claim 7, wherein the upper recovery chamber (3) is provided with
intermediate separators (6), preferably two or more intermediate separators; a gap is present
between only one end of the intermediate separator (6) and the upper heat recovery chamber (3),
and the gaps with respect to adjacent intermediate separators {6) are located at opposite sides in

relation to each other.

35 9. The device of claim 1, wherein a thermal insulation layer is disposed outside of the upper
il



5. The device of claim 3, wherein the upper heat recovery chanber (3)
i's provided wth a steam outl et which is located close to the

t ap- wat inlet a on C with the jnlet, of the steam ng r
body. ( 2)eat RO PR A ingisigasn TEALRL Y the WEReE PR Rt sPea b ()
serpentb@ﬁmﬁggaﬂﬁéﬁmygé&ﬂ is coiled 25 within the upper heat recovery

chanber (3); and the inlet and the outlet of the serpentine pipe (4)

are res ﬂ)ecThe/éé\Mce: oﬁ Ilanﬁesd whekrdin taheclécie \hedtﬁrg lblaﬂee(ﬂ) avith 4 kerthiotheipht e the
outl et of the uppe covery chanber. The_ device o £a|n16
wher ei nVerHgaldres ‘Pﬁ .lsn Slfﬂsﬁ‘z %&eﬁaa% offthes %l%ﬁtwgééﬂém ¢ied); Bpdhe purpose of
pr 0\3 defeainb Nwateriid hEdR ﬁdaﬁ{e lfléaﬂﬁg (Rdmbai0 1? sudi Ehafl & ©%ePipaft! (ﬁ' it %lectrlc
wherei n the upper recovery chanber (3) is ovided wth interned ate
separ at beasing @late (7 pfse rrauksped \hh;er@ln, hretr thei upper pedicfttbe stpstiicabenting pdatgd) is
is pres n of the internedi ate separator (6) and

t he upp%’?E %%%ﬁgggﬁﬁ%&egﬂﬁ er"(3), and the gaps wth respect to

adj acent internedi ate separators (6) are |ocated at opposite sides in
relation to each other. 359. The device of claiml1l, wherein a thernal
insulation layer is disposed outside of the upper heat recovery
chanber (3) and the steamrecoll ected by the upper heat recovery
chanber (3) contains overheated steam 10. The device of claim§9,
wherein an electric heating plate (7) with a certain height in the
vertical direction is disposed at the |ower part of the heating

chanber (1); for the purpose of 5 heating, water is added into the
heating chanber (1) such that the lower part of the electric heating
plate (7) is imrersed therein, but the upper part of the electric
heating plate (7) is extends fromthe surface of the water.
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