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Cabi net Background of Invention The presenﬂ gerRanO@n rel ates to steam ng

" cgabinets, in particular, an energy-saving steam ng cabi net

&fficiency Prior art food st eam ng cabi nets normal |y corrprl se g,

the bottom of which there is provided a water feeder, \@M“

evaporator |ocated above the said heater, wherein vvater |

evaparator is heated by the said heater and turned into stearﬂ”’é‘hd t he

steamis further fed t es ca r f od Qsah } he upper part of

the said cabinet, to hgﬁgﬁﬁf gt gy avipyg's teta ang%'lbgattl nets have the

di sadvant ages that the steamutilization ratio is very |low nuch heat

energy is wasted; and environment is polluted. Objects of lﬁ H,n
ol

primary object of the present invention is to provide a anJ ,ﬁ@’

st eam ng cabinet working at a hig ffICI n s to in

efficiency,. save energy, and pro?gﬁ rPHe‘?eﬁgquegﬁ(r’rrgnt 2 Briefcmgcri pt| on
of Draw ngs ‘These and ot her objects as well as advantages of the present

i nvention-will 1HeComReA Qﬁven%nt Ratbo! fo0Wkdachifle S Edbins, Ofh Oparficsref & r ed
enbodi nent of the present . IO‘B gha{f&fr .eference to the acconpanyi ng

dr awi ngs, metreégshsavmggstearnmy%mtw o) 19A"8F a three-door food steani ng
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onsovmn € 'struct’ure tin vice
accordi ng t eaid heater, exhengin wakeninj tbﬁ -saidj gyaporafog 1%1??"4@4 EXttﬁ%uS?lg eé'i‘?g\?op g the
structure of ygn&f RAUCANVAAIhORARY fftherded &F sheh@s carryig foudelsestd inntient i on;
Fig. 5is an |IIustr?g_€on sh vvln the.s cture of a heat energy

regener at i on YPRREPRR T Hesaidgp Reptthg &Oeo ent i nvention;

Prior art steaming cabmets have the disadvantages that the steam utilization ratio

is very low; much heat energy is wasted; and environment is polluted.
Objects of Invention

The primary object of the present invention is to provide a an energy-saving
steaming cabinet working at a high efficiency, so as to increase thermal efficiency,

save energy, and protect the environment.



“kig. 6 is an illustration of a three-door steaning cabinet using the said
~steam heating device according to the present invention; Fig. 7 is an
“illustration of a full hinge door steam ng cabinet using the said
&t eam heati ng devi ce according to the present invention; Fig. 8 is an
‘illustration of a food rack type steanmer using the stean}heating devi ce
according to the present invention; Fig, 9 is an illustration of a
Cantonese type rice roll steaner using ?he st eam heati ng devi ce according

to the present invention; and Fig. 10 is an illustration show ng an
operation schene of a water feeding devi ce for the steam ng cabi net
according to the present invenéi,o r| pH) n of lInvention According to
the present invention, there i ?FiCHB ORONPERY®EF i ci ency. energy-savi ng

food steam ng cabinet, conprising a housing containing at the bottom a

wat er feeder, aﬂ@s%té‘x{d ot%@r ‘38)@ gr t&éll %E 0&1‘? e@b&"tﬂet S‘seﬁ?‘hﬁzeﬂt?d%t e and
0X

connecti ng to the sa o carry
| ocat ed abovBewrme ‘-‘é%@if(h’)’ tb&x&%ﬁﬂa%#escmne?ﬁma PW&*{? @n&ﬂdao é’éﬂBﬁePr\ﬁEfé‘h t he

tsal flhevapotr]I airﬂént&mdwﬂi@@di‘%ﬁwt@mé a@coxﬁﬁ&?ﬂi‘ghﬁﬁbm@g“gﬁwtuﬁe ‘“ﬂ' c{w i s connected
o] e said eva 0 n X sal.d steam heating vi ce
havi ng a casi ng%o%q\/\ﬁlagl‘fﬂflsr%’? g? CS#BEEOdgnStfwlgg ¢ 13 acﬁ?ﬂ‘}l 35

hol e; and anpebentinvestidieat er i s provided within said casing, sai d electric

heater being preyj ded awlilﬁknfaﬁ&h dF b 701 hindeaRsr fd¥arsening cAt Acdoiding @i ded,
within the a\?l d steam ng box, a steam convection device, conprising

st eani ng she é’ées\?\i‘ttlﬂ'fet’?ug’i‘re sai d steam ng box, for steamto pass in
bet ween t he sai Fighiat meﬂl,ustmmbnahowimgthdsimcmr@uﬁ a $témn-$lazitﬂ1gstee'aaiamrcﬁhgl vVes,
there is proyaﬂggregghtg{ ﬁﬁ&dc fan. At the top of the said steam ng box,.
there may al so pr OVI heat regeneration device connecting to t he
sai d steam ng bd¥e 43 an Hﬁ‘a?ttfa?l@géh‘é‘f"élﬂltbﬁ stryeyrec 8f Rayeamy canteaiomgeviee h an

inlet hol e anstosdingwithe prebent Invention; and Wi thin the said casing there is

provided a coil r}?ﬁ%bﬂt i fglu%l].rﬁt%n %ﬁg\b'ﬁgg‘g Vgﬁh&nreh% ahehft S£r§ %g?etn?r% pne

end and an wate de plate ?Yed in
the middle é@m@eam@rldmgt@m@pseﬁedtmmltonenergy regeneration device. The main

advant ages of tmiag hsglb &f fillgstansy EMerivees®or Nfeatihs NAbindC woingi the §4d t he
present |nvent|o escr vaporator is connected to a

st eam heat i nﬁeﬁfB 8’6??38005%8%@’@fpr?%ﬁtdm’egf%‘hm heati ng devi ce being
~al so connect ed thig. t'hes s élfusiratiprbok a fBil hisgandowf stedming cabinet using the said

steam-heating device according to the present invention;

Fig. 8 is an illustration of a food rack type steamer using the steam-heating
device according to the present invention;

Fig. 9 is an illustration of a Cantonese type rice roll steamer using the
steam-heating device according to the present invention; and

Fig. 10 is an illustration showing an operation scheme of a water feeding device
for the steaming cabinet according to the present invention.

Description of Invention

According to the present. invention, there is provided a high-efficiency
energy-saving food steaming cabinet, comprising a housing containing at the bottom a
water feeder, a heater, an evaporator arranged above the said heater and connecting to
the said water feeder, and a steaming box to carry food located above the said
evaporator, wherein there is provided between the said evaporator and steaming box a
steam-heating device which is connected to the said evaporator and said steaming box,
said steam-heating device having a casing in which there are provided an inlet hole
and an exit hole; and an electric heater is provided within said casing, said electric
heater being provided with radiating flanges. Moreover, there is provided, within the

said steaming box, a steam convection device, comprising steaming shelves within the



~sai d steam heating device, 100C steam can be heated up to 100-150C, thus

i ncreasing the kinetic energy of the steam increasing the tenperature
“difference between food and steam and extendi ng the process of steam being
furned: into condensed water with heat absorption; in this way, the heat
absorption rate of food is nmuch increased. Introduction of such
super-heated steaminto a steam ng box,containing food not only increases
the rate of food absorbing heat but alsé inproves the quality of food. The
conventional steam ng equipnent in the prior art all has a comon feature
that water is heated only at normal atnosphere, thus producing only 100C

steam (W th iie sRA&aR BoRNfRisteamas passtin \beswRh $heafll shBIvES SHA 6t GeBRY fitin

equi pnrent). That.is al.so.the common defic¢iency .of. prior art equi pnent.
Because 100CIl?essabC{S%?aH3n% VP HEred P;rlp?"[df‘iﬁ? &Féﬁﬁ&r‘gt ure of steam being
condensed i nt o vt the, topoofttearsnidt stedmingt bopethereumey aldvebe ghvsddébd, héas apt
to turn into dense LRI h .Qf; of .
_penetrating rﬁ%?o ft;qgwgéﬁégﬁkPﬁ%fggggg?%% 8égﬁ%§?ﬁbqgﬁég%%éggﬂﬁgmgﬁso
turn into cofBYREBYVINgAcasing Pethsaninlet fiplsand an exitlpqle imitsandowithin|the sgid ect s
tEe qual ity ofsifgihere ibpiov&ieﬂ? cotlasbihg Sorihlaatgexmtgewgﬁchhﬁah v&d@ﬁﬁlf!t- athaw, if
the present | lon_J | abover- sai onvent i on st eam ng
equi pnent, t ﬁga/g’g%)%negﬁ%ﬁ?@geggg&ggkgé%%ﬁ&/gu lg%lﬁl a eem%yoﬁ%?rgf’@f’é/mo'sgpgé , and
revol ut i onar Yai Mathiethe paid heatenergh cegsneration deying. st eaming wi Il be i ntroduced.
2. The steam COMMRGhAIRMIUMMAERS o HIRYhigRATWiddY Rnér3g-saliRe Bhtifet RO%rinp Gy i ONS
to set the ﬁ%gan1tpere%n in a hL@% sFeed noti on causing a forced Steam
convection aMlf PrESyRY IMXHOPRIRIGSHFADEIRG t he duration and area in which
food gets intlo cthe aecaporatert is @neented tnal steemcleeatihg detibe lategd oo itf saddl bei ng

heated, as Well g hSaufhgevicd BERE Rish 8BndcBfefl to the steimfithcd §§Iﬁe9n§ Qangoove,
there is provided, above the said Steamn ox a heat “ener regeneration
devi ce to make u¥¥ B‘Fa‘%‘%até‘?%ﬁ?ﬁlﬁﬁrépm%\ﬁﬁ%ﬁ’@ Fp e heated s 1@ W0-L02antheg box.

The waste heat iincichsifg the-Kisetid energl Wf tHetsteant) Giceasing tthetehpataturél Hifferendd | ON
fselt, or for uzaibet B3 o HERCAE Blerdile UE Buclys oo Bl ARG PrpRRIS L o
| nvention Bel ow ?@danseét%t?re\ui%aé% rAOBATPIRN; dR this ey e heat ahsprptipmreate of
according to thefoopliemact incrdsual IntiodudbnTSueh suerFfieded steamiiflto stéaifing
high-efficiency gor;(e&gﬁ/afir%%:g/ 'S4 r?gt%%i? &gre%s%g Ittrlleertate of food absorbing heat but'élso
improves the quality of food. The conventional steaming equipment in the prior
art all has a common feature that water is heated only at normal atmosphere,
thus producing only 100°C steam (with the exception of pressure vessels and
pressure steaming equipment). That is also the common deficiency of prior art
equipment. Because 100°C is at the same time a critical temperature of steam |
being condensed into water, so steam at this temperature, when absorbed, is apt
to turn into condensed water sticking to the surface of food and even penetrating
into it; Or else, the steam before being absorbed may also turn into condensed
water drops and flow away. All this not only affects the quality of food, but also
results in a waste of heat energy. Now, if the present invention is applied to the
above-said conventional steaming equipment, the above-mentioned deficiency
can be completely overcome, and revolutionary change upon the concept of
food steaming will be introduced. '

2.  The steam convection device provided within the steaming box functions to set
the steam therein in a high speed motion causing a forced steam convection and
cycling, thus increasing the duration and area in which food gets into contact
with steam, and hence also the degree of food being heated, as well as its heat
absorption rate.

3. In addition to the above, there is provided above the said steaming box a heat
energy regeneration device to make use of the steam overflowing from the said



~according to the present invention is normally one with three doors or with
a full hinge door. The steam ng cabinet of the present invention conprises
“a housing 10, which contains a water feeder 17 and a heater 16 at the
bottom and an evaporator 15 arranged above the said heater 16 and
connecting to the said water feeder 17. Provided above the said evaporator
15 is a steam ng box 14, and a steam heajing device |l | is provided
bet ween the said evaporator 15 and the steam ng box 14. Said steam heating
device 11 is further connected to the steam ng box 14 |ocated above-it.
Now, referring t e have
a casing 111 S(P% g%tbggmﬁgl‘?é%lt (1)1?{lt %ngmgar%] ug&isg(g\zgrl#lgeﬁgjﬁmle oﬁ]%nlle%
it; within the -utéla@tepn 1t et watar cap Masdeigengspted faraie by the) steapvingcabingt er 114
haV| ng on all sijfeRN, drqgt@geluyg)thgrleqmg@@ntlw Under nornel atnosphere, the
100C st eam gener at ed by boiling water enters through the said inlet hole
112 and gets into uniformcontact, within the said casing 111, with the
said electric heater 114?reﬂes'r¢d15m®bdhnmt®fHual’lesel[tlnvdmmpr ovided with
radiating flanges 115 whi ch increase the radiating area, so the steam
within the sai eat er |y heated; the_ he te team has a greatly
i ncr eased terrpe%&[] aQyy & aa‘?féa‘ d%&‘l‘l? oy %fuﬁé’rrefﬁg §§'§éﬁ'ﬂ apqording 8@ the om t he
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enters from Plhterseh@peh gheosaiq 8yt hotg bl2 predl prssiinge upifarm comitaot,ewithinjthe mét ed to
casing 111, with the said electric heater 114. As the electric heater 114 is provided

with radiating flanges 115 which increase the radiating area, so the steam within the
said heater is fully heated; the heated steam has a greatly increased temperature, and
is called super-heated steam; it exits from the outlet hole 113. The super-heated steam
has an advantage of having a low pressure (normal atmospheric pressure), and a high
temperature; it is much easier and safer to control during operation.

Referring to Fig. 4, the steaming box (14) is seen to be provided with a steam
convection device, comprising food shelves (141) arranged and spaced within the said
steaming box, leaving between said food shelves paths (142) for steam to pass; also
comprising an electric fan (143) located on one side from the said food shelves (141).

Now, coming to Fig. 1 or 2, a heat energy regeneration device (13) is seen on top
of, and connecting to, the said steaming box (14) (detailed structure of device (13) is
shown in Fig. 5), said heat regeneration device (13) possessing a casing (131), said
casing (131) having in it a steam inlet hole (132) and an exit hole (133); and within
the said casing (131) there is provided a coil tubing (134), which has, at its both ends,
a water inlet hole (135) and an outlet hole (136), respectively.

In the middle of the said heat regeneration device (131), there is provided a guide



‘Re super-heated steam whereby its tenperature may rise to 150C. Such
supérheated steamis guided through ducts into the steam ng box (14),
" where it keeps noving at a high speed with the help of the said electric
fan (143) provided in the said steam convection device; the superheated
steamis thus turned into forced convective cycling streans, thus
increasing the tinme and contact area of §ood with the said superheated
steam as well as its heat absorption rate. The used steam at the top of
the said steam ng box (14) is collected by tubing connected to the said
steam ng box (14) and further guided into the said heat regeneration
devi ce (13).p1i5kg§:3-gxchange occurs between the used steamstill having
remmant heat and, t he col ter inside the sa.d coil tuRQing (134), whereby
the cold water Yt ngﬁq}’blﬂ?f’gca(bi@ﬁ)wqﬂgs Preld e gaif iryargraigr{BRils s at
t he exit hol beatcli33) the-sakdeheatdrr(d6), ao wkdtdt beilspgaldyisttamkd (#td)1.007© erume Tper at ur e
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future use. Fig. 10 shows the operation principle. The said water supply tank (17) comprises a
water tank (171), a ball valve (172), a connecting rod (173), and a buoy (174). Said
water tank (171) is connected to the evaporator (15) as shown in Figs.1 and 2, to

maintain water at the same level. When the water level is lowered in the evaporator
(15) due to evaporation, the buoy (174) will pull on the connecting rod (173), which
in turn will open the said ball valve (172), so that water is made to flow upwards
through the said ball valve into the said heat energy regeneration device (13) to be
heated, and further guided back to the evaporator as replenishment. On the other hand,
if evaporation slows down or stops, the water level will rise, and the buoy (174) will
push in the reverse direction on the connecting rod (173) to shut the ball valve (172).
In this way, a water supply tank is provided which just increases or decreases water
feed according to the water level, and water is fed, as required, from a low level to a
high level into the said heat energy regeneration device.

As ample of used steam is collected into the said heat energy regeneration device
(13), hot water is generated through heat exchange by means of the said coil tubing
(134) in large quantities; the hot water thus generated, besides being used by the
steaming box, can also be fed to other devices for use, or be stored for future use. If



@ an additional coil tubing (134) is added in Fig. 5 to feed water whose
flowis controlled, hot water of required tenperature can be obtained. The
“main feature of the high-efficiency energy-saving steam ng cabinet
according to the present invention lies in the steamheater. Such a steam
heater can not only be applied to a steam ng cabinet, but also to:other
types of steami ng and stewi ng vessels, gherever steamis generated under
nor mal at nosphere. These conprise, for. exanple, food rack type steaner,
Cantonese type rice roll steaner. Said steam heater can be arranged

bet ween a steam exit and a steam ng box, and t hen, depending on the. need

of the food to .st t he m t ture is_adjusted to a proper
range (100&?(?%%‘6 cql fubing ég:{‘ﬁfslaﬁ(é% ity LHe feed [waseit wheser flew dsof
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equi prrent tﬂ‘é & use AfHBg t wperbeatedy stegmp it gaapratesd A@@"Eaﬂlg%e pigpthe afmmoreani ng
cabi nets, asthrswddorafamig @umek(mgl$) athe ﬁﬂﬂﬁhéd Jodk Satfit (K1 UBDER lish Ak

comer ci al 0S ection fof the present

i nvention |sg? %ggg,%agge@ggg 8%1*%%@ S’pf’élc?)f‘g'\ﬁt"rf&ﬂ’r 1P a steam heat er
cl ai ned as the &hXigscbdoi%ianpatee Blutuensi the ik epergg émtd Hemvewtgdypheatifg the
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1) A kind of €gjuhl%eff X e%é{e % a st eam n
conpri sing a'® A VA SW%W t a%mabarﬁ@gtaetﬁmaﬁravmeﬁ(lgp the
bottom of t hé)°ﬁ,‘ol&f§pmg;ng to experiments, when A = 2~50°C, the quality of the steamed food
can be best. The superheated steam enters into a steaming box B4 to steam the food.
The steam heater in the high-efficiency energy-saving steaming cabinet
according to the present invention can be applied to various kinds of equipment with
very good results. In addition to the above-mentioned four types of common steaming
equipment, the steam heater can also be applied to large types of steaming cabinets, as
well as various kinds of sterilizers for household and commercial purposes and
medical purposes.
Protection for the present invention is to cover whatever equipment is providéd
with a steam heater claimed as the characterizing feature in the present invention.



sai d heater being provided at its top with an evaporator connecting to the
said water supply tank, wherein a food steaning box is provided above the
" said evaporator, and between said evaporator and steam ng box, there is
provided a steam heater which is connected to the said evaporator as well
as the said steam ng box. 2) Ahigh-efficiency energy-saving food stean ng
cabinet. as claimed in daim1, wherein $he 100C steam produced under

normal atnosphere is passed through the said steamheater, to be heated to

super heat ed st eam havi 1 3) A

hi gh efficiency ener gyri‘g%@1 W%Sgﬁét g@’n‘?%ﬂgggg aﬁ%&‘%a abgﬁ:%ll med in Caiml,
wherein said steam heater is provided with a casing, wth a steaminl et
hole and an outlet hole init., and veY®BSn there is further provi ded an
electric heater. 4) A high-efficiency energy-saving food steani ng cabi net
as claimed in Caim2, wherein the said electric heater is provided with

radi ati ng fl ang ef ficiency energy-saving food steam ng cabi net
as clainmed in %at@dﬁmv\ﬂ%r"el n said steam ng box is provided with a steam

convection dbvi 6ekanaafmlgls@fé'@mnebwverghsamnmémd:ete@omgmabmg Jopupdtisipiged ves

arranged and spﬁ&@ﬂlgl E‘W%?érQupp‘l;' eAliang at}@%&er Waerd%bnt e RILABTIRO RSy
formed between th an wher ei n rther an electri.c fan 1s

provi ded on oné® ‘faﬁat%f B/e(t?'?s?ep'fo&f’ﬁdsaf étérﬁ)fhd‘”é}l‘s"ﬁ‘e?‘(?agrat%)coﬁ\“?ﬁ‘% tthe ?ﬁ‘%ncy
ener gy- savi ng fwatdr supmiyntmg: oeliEreinta &sodchtedamipg box € moviddd abudeetiei saidibove

the said steam agoBaibet b GerkSerPhl bArol R GERS Yol SHEASE Btk oV o0

connecting to t &F sa| st eam ng ener regener |on evi ce
havi ng a casi ngSteam disater svhighe icomested dﬁdthébﬁﬁldeﬁva(ﬁefaé@f an well asathe seid hi n
said casing thgé@nhgbp{ow ded a heat exchange c0|I tub| ng haV| ng at both

ends, respegti wat er inlet .hol.e d an out
hi gh- ef fi c:oe yxgﬂéq 5@“’5"'&\‘}3{ SRCTBYSEVing 5%9ﬁ§a@g%lcﬁ %s @?‘gleﬂe'é ‘ﬁﬁmtllal m 6,
wher ei n a si npl whereipithail 801G stears guiodused erdbr watneal dtmospharel is\passet ¢lreligh 0 a
high level into the said heat energy regeneration device.

the said steam heater, to be heated to superheated steam having a temperature

range of 100 + A°C.

3) A high-efficiency energy-saving food steaming cabinet as claimed in Claim 1,
wherein said steam heater is provided with a casing, with a steam inlet hole and
an outlet hole in it., and wherein there is further provided an electric heater.

4) A high-efficiency energy-saving food steaming cabinet as claimed in Claim 2,
wherein the said electric heater is provided with radiating flanges.

5) A high-efficiency energy-saving food steaming cabinet as claimed in Claim 1,
wherein said steaming box is provided with a steam convection device, said
steam convection device comprising food shelves arranged and spaced in said
steaming box, whereby steam passages are formed between the shelves; and
wherein further an electric fan is provided on one side of the food steaming
shelves.

6) A high-efficiency energy-saving food steaming cabinet as claimed in Claim 1,
wherein above the said steaming box there is provided a heat energy regeneration
device connecting to the said steaming box, said heat energy regeneration device
having a casing which has steam inlet and outlet holes in it, and within said
casing there is provided a heat exchange coil tubing having at both ends,
respectively, a water inlet hole and an outlet hole.

7) A high-efficiency energy-saving food steaming cabinet as claimed in Claim 6,
wherein a simple mechanism is used to feed water from a lower level to a high
level into the said heat energy regeneration device.



