| 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
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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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St ructure of a hggk RRNRLAMY @IRERMAYE @R 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.



devi ceaccording to the present invention;.. Fig. 6 is. an ill us?'g_tm@h 2403
e

al. three-door steam ng cabinet using the: said steamheating Vi ce
according to the present invention-; Fig.. 7 is an illustration of ai full
hi nge door steam ng cabinet, using the said steam -heatinng device,
according to the present invention; Fig. 8-- is an illustration of a+ food
| rack type steaner using the steam heaing 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 water feeding devi miefmgcr;ﬂmma;fqnmvﬂ%scabi net according, to;
the: present invention. Description of Invention According to the 'present

invention,. there is provided a high-efficiency energy-saving. food:
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connect ed tog&&%ntslgj',eqlﬁg;{.apor ator and said steam ng box, said steam heating
devi ce-having a casing In which there are provided an inlet hole and an
exit hole;, and Big 2é& @btﬂuﬁféatmalf@rfUilslﬂmeo‘silOdé@bd/ﬁtwﬂing selivet caerirdigg to sai d
electric he&h@preb@lkﬁgeﬂ[dﬁyi ded with radiating flanges., Mreover, there is

provided,, withip the sai t eam n oX., .a steam cqnvect|on devi ge;
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sai d steam ng boa, there. may al so be prov eat regeneration device
connecting t GCPHEMELP BePISERHIMGIIB%; sai d.. heat regeneration device
having a casing Figt i iaren illuetrationoshewiranthe fficitd of ROhda€ ehérgl tregeab@tio t hi n
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' energy-saving. Caﬁ'gn ?tis %%Ciﬂlrlsq}aggﬁ otfoa full hinge door steaming cabinef 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
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

t



the present -invention are described below 1. The evaporator i§ ¢JtRQIE3
to,, a~isteam heating device |ocated above: it, said steamm healing

devi cd. being also; connected to, the steam ng box. By inseans of the said
steam Dati ng devi ce, 1005C 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 ¥xtending the process of steani
being turned into condensed water with heat': absorption; in this way, the
heat absorption rate- of food is nuch increased. Introduction of such
super - heat ed stc{)eam_i n%o a steam ng bbx: containing, food not only=;
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i ncreasing the duration anad gr eal %?%@éﬁ%&%ﬁ@&%ﬁ%@ﬁi“ﬁt% g)gnggg(?’ th{ﬁ th
steam and -hence 1rAsIng thelineficinsegy o theotiernh dniepsing dhaigmperatiradifferease i t s,
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wast e heat is thd@odis mysh incressedyIntrdnctionofeadesuptrehentedtsteam into a steaming -
box containing food not only increases the rate of food absorbing heat but also
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 bbx 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




utilization ratio. However can thus be generated for use by the steamn
cabinet itself, or for use by other equipment. Preferred Enbodi nBrlt U(Efgf 2003
the Present Invention Belowis a detail ed description of a preferred-

enbodi ment according to the present invention,. As shown in Figs 1 and 2,
the high efficiency energy saving steam ng cabi net according to the present
invention is normally one with three doofs or with a full hinge door. The
st eam ng cabi net of the present invention conprises a housing 10, which
~contains a water feeder 17 and a heater 16 at the bottom and an evaporat or
15 arranged aboveéteathingsbid Heatvaste I@atiid tlosnrastd g furthdérhincsased thoahaak
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within - flanges 115. Under normal atmosphere, the 100°C steam generated by boiling water
enters through the said inlet hole 112 and gets into uniform contact, within the said
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
3} 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




the, said casvi ng (13 1 ) there is provided al coil tubing (1' 34y,
has, at its both.: ends, a water inlet hole (1315)1 and an ouﬁ&awbé@a(l

Y6), respectively, In the middl e of the said heat regeneration device (13
1), there- is provided a guide, 0 9 OCT 20,03 it plate (1137)... Now we
will see how the. cabinet wools. Water in the'. said evaporator (15) is
treated by the said heater (116), so that its boils and is turned into,
100(", steam The 100C steamenters fromtl e evaporator J5) into the
‘heaterl (I 1), where it is heated to be -super-heated st eam whereby its
tenperature may rise to 150C. Such superheated steamis guided through
ducts into t®a%¢lddki ng box (14), where it: keeps noving at a. high speed
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water supply tank (17). Depending on a simple and efficient mechanism, water is fed
from a low level to a high lever into the heat regeneration device (13) to be heated.
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

O 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



through the. said bald valve into, the said heat energy regeneration device
(13) to be heated, and further guided hack to the evaporator 3}

repl enishnent: tin the other hand, if evaporation slows down @ 0£J63mﬁ
the water level will rise, and the buoy (174) wilf push in, the. reverse
direction on the connecting: rod (173) to shut the ball valve (172). In
this way;: a water supply tank i:s.provi@ded which just. increases:or
decreases water feed according. to the water level, ands water is fed,. as
recurred, froma low level to a high level into the said heat energy
regeneration device.. As anple of used stearn, is collected into the said
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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.



according to the present invention can be applied! to various,kinds, of
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four types of commobn steami ng equipnent, the steann heater c a , b e
applied to large t~Tes of steam ng Cabinets, as well, as various kinds of
sterilizers for household and comercial purposes and nedical Purposes.
Protection for the pre-sent invention is’to cover whatever equipenent is
provided with a steamheater clainmed as the characterizing feature in the
present invention, 9CCHEEhHEHicigaicy EmergeHating SggangagiCapisttea O ai ns. What
is claimed "is: 1) A kind of high-efficiency energy-saving food steam ng
cabin et, conprising a housing. a. waCRimsupply tank and a heater provided
at the bottom of the housing, said heater being provided at its top: with
an evaporator connecting to the said. water supply tank, wherein. a foodl
stearrain~g box is provided | above the: said evaporator; and, between
sai d evapor at or Nbatds claigtedasri ng: box, there is provided a steam heater
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st eam ng 3) A high-efficiency energy-saving food steaming cabinet as claimed in Claim 1, f
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.
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Abstract The present invention relates to a hind of high-efficiency
energy-saving steam ng cabinet conprising a housing, a water feeder and a
heater arranged at the bottomin the housing, and an evaporator | ocated
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high speed within the said cabinet and get in full contact with the food. Moreover, in
the top part of the said cabinet, there is also provided a heat eh‘ergy regeneration
device, which is used to heat the running water entering into the said cabinet, by
means of the remnant heat in the exiting steam.
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