| Hi gh-Efficiency Energy- Saving Steam ng Cabi net Background of |nvention
The. present invention relates to steam ng cabinets , in parti cy gr@ggma
ener gy-savi ng steam ng cabinet with high efficiency Prior art fDo g
cabinets normally- conprise a housing, at the bottomof which there is
provi ded a water, feeder, a, heater, and an evaporator |ocated above the
sai d heater, wherel n water in the said e’vaporat or is heated I by the said
heater and. Wned into steam and. the.. steamis :further fed to shel ves
carryings food Located HightEafé“yienapE@ﬁsgyp&a‘tinQSt@mdngQaa‘bdnetabi net, to heat
the food. Prior art steam ng cabinets have the di sadvantages that the-
steamutilization ratio is very low, nuch heat energy is wasted; and
environnment is polluted. Objects of Invention The prinmary object of the
present invention- is to provide a. an energy-saying steam ng cabi net

wor ki ng at .a high efficiency. so Backgronnd pbbnyentioier mal efficiency, save
energy and-protect the envi ronrrent D 9 OCT 2903 Brief Description of
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Fig.. 7 is anillustration of ai full hinge door steam ng cabinet, using

the said 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.



steam -heatinng device, according to the present invention; Figg 8-6CT 2083
illustration of a+ food | rack type steaner 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

showi ng an .operations schene-of a water2feeding device for the.steam ng
cabi net according, to; the: present invention. Description of Invention
According to the 'present invention,. there is provided a high-efficiency
energy-savi ng. food: steam ng cabinet conprising -a. housing containing
at, tilebottoma water feeder Briaf DRirgitionayT Did sators arranged. above
the said heater and connecting to the said water Teeder, and a steam ng
box, to carry food | ocated above the said evaporator, wherein there.- is
provi ded bet weenThdse and aitlitr enbjgetsr at wrellaasdadshrtagisngf thexpresent $dveation wilkat i ng
device whichy t Sk o i: t 1 X,
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Mor eover, th r&ehﬁnpgng}gh.ded, , Wthin the said steam ng box., a steam
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st eanmi ng box, foFigs? énsn Husistion afrp fyllt qoh doasladtehnsihg catdnst agerddiag tone
side from thgepRbdht BfveAMnNY shel ves; .there is provided an electric fan.
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Fig. 9 is an illustration of a Cantonese type rice roll steamer using the

steam-heating device according to the present invention; and

O ' 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



bbx: containing, food not only=; increases rate of food absorbi (o3 GGT 2883
also inproves the quality of food, The conventional steam ng equi pnent in
the, prior art all has a- common feature that water is- Dated only at

nor mal atnosphere, thus producing ::100C steam (wth the "exception of
pressure vessels arid. pressure steam ng equipnent). That is also the
common deficiency of prior art equipnert. Because -1000 Cis at the sane
time a critical tenperature of steam being. condensed into water, so steam
at this tenperature,. when absorbed, is apt to turn into condensed water
sticking to the surface of food and even-penetrating into it; O else; the
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cont act vvitr}?]ﬁlt‘gi@]m ﬂ?erggid%gtce%e%{ysrgéen:grta{}%rhgeg ree of food being heated,. as
rate.s 3.

well as its, 'heat absorption ftion to the above, there is
provi ded above t Kee suindadvestagesyf tho kigh-efidciency energgyavieg edenatacandidg v ce to
nmake use of tthepresét aiVeYS drk Q¥dchBed iyt he said | 0 9 UCT 2903' steani ng
box. The wast ﬁ i us.re-used Epg further .increase the heat
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i zation rati o CHSHRIEPT FafPiiRded foa gsharry hrating deyice desatsd abpie it saidhi ng
cabinet itself, steamfhsatingsdevivg beingatsoeqnigptednd the sRarfigy boxd B smpg  of
the Present |nverhiiQfeaBPhOWink YeticdSlodbE SEaflCSfi UeMdal W 11 R 185 "8
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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
é_ } 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



device 11 is provided between the said evaporated 15 and the stean ng box
14. Said steam heating device 11 is further connected to the st r ealki @CTbB&[B
14 located above it . Now, referring to Fig. 3, the said steam heating
device 11 is seen to have a casing 111 with a steaminlet hole 112 and a
steamoutlet hole 113 in it; within the said flanges 115~ Under nor nal

at nosphere, the 100' (-' steam generated4b~, boiling water enters through
the said inlet hole 112 and gets into unifonma contact, within the said
~casing 111, with the said electric heater 114. As the electric heater 114
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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



corrected to the said steam ng box (14) and. further guided |ntﬂ ng @@id
heat regeneration device (13)."' pleat exchange occurs het v.ee % g
steamstill having remant heat and the cold water inside the said coi
tubing (134), whereby the cold water in the coil tubing (134) is heated
and the: steamexits at the exit bole (133). Fed froma water supply

tank. (17), roomitenperature water enters through, the said inlet
‘hole:(1'35) into the said coil tubing, (134) where it it heated and further
gui ded back to the evaporator (15), as sltcs vn in Figs. 1 and 21, Wth
reference to Pigs. and 2, vvew || how explain the working principle of'
tile water §ﬁ$®ﬁ97)tank (17). Depending on a sinple and efficient
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- hand, if evg rggateqrgteghpg@ glq)mtgﬁytgs Sonidae water level will rise, and
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tubing (134 I ot wate ner.a esl des
bei ng used b)ﬁo 2 V"%Gg%aﬁﬁqﬁ o‘iﬁf 5% geflg%erqggref%erte@'f'eéf ﬁgg)ugg f‘é@ "flﬁtr use.
or be 'store OIedIB&)untgrﬂ@e siaybcoxl fubing §1 BEWheedtisdeatad did fusthed guidedl batlutei ng

(134) is addeg évap&h@r ,5)tagsﬁ&ﬁglmqugseq ampese flowis controlled, hot water
The main feature of the

f dt d.
ﬁl g[leg:‘l:‘ |r gl enggqgﬁgfegr ¢ Canﬁébﬁssfé%‘ﬁ# % wilbpayeexpl aaeéwmrh@gwnem@ obithesent
ties, in t hevastreapplheakdi?). Bapdndmgsmamnpma@fﬁam meRBinisr®ater1s feapp! 1 ed
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vessel s, wherever stea under
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O water tank (171), a ball vglve (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



need of the- food to be streaned, the steamtenperature is adjusted to a
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present invention in other dev nmake use of the superheated steamit
generates. Anong those are the common three-door steam ng cabinet (Fig.6),
the full hinge door cabinet (Fig. 7), the food rack type steaner (Fig.8)
and the Cantonese type rice roll steamer (Fig.9) |In Figs 6 to 9, a heater
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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.
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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.





