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DESCRI PTI ON Fernent ati on Treatment Apparatus of Organic Waste Techni cal
Field This invention relates to an apparatus for perform ng fernentation
treat nent of organi'c waste containing water content such as garbage or the
|i ke to make organic fertilizer or the like. Particularly, it relates to
an apparatus for performng fernentation treatnent which allows the
conditions of fernentation treatnent such as tenperature of the waste or

percentage of water content of the 'ﬁ- Bﬁl mai nt ai ned nost suitably, so
that fernentation treatnment can be (!i I'n a short tine and

efficiently. Background Art Various kind of treatment machines for
performng fernmentation treatnent of organic waste to make fertilizer for
recycl i ng ar Fermentationd reatinesstodpparatus off Qeganic Waste, for exanpl e,

i ncl udi ng garbage which arises from honmes, restaurants, super markets or
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.Hei - 7-68239, Patent Laid-open Gazette Hei-9-47747, Patent Lai d-open Gazette
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humi dity sengqs wasteto i fieihtainidd mosihsuifablyysoithat fanmeatationdreatmrient can tbe
hum dity within the fernentation tank. Since these fernentation treatnent

appar at uses iperforroegin arshort timeandeffigiently. or el ectric heaters as heating
nmeans, there s, a dis antage in that it is inpossible to heat the whole
wast e suitablgya—qgg@mﬁ&eat it efficiently with '

Various kind of treatment machines for performing fermentation treatment
of organic waste to make fertilizer for recycling are developed and used, said
organic waste, for example, including garbage which arises from homes,
restaurants, super markets or the like, excreta and garbage which arises from

~ fishery markets, fruit and vegetable markets, poultry framing places or pig
framing places, or garbage which arises from food processing industry.

Such fermentation treatment apparatus of waste is disclosed in, for
example, Patent Laid-open Gazette Hei-7-68239, Patent Laid-open Gazette
Hei-9-47747, Patent Laid-open Gazette Hei-9-77581, and Patent Laid-open
Gazette Hei-9-165283. These disclosed apparatuses use hot water or
electric heaters as heating means for making temperature and percentage of
water content suitable for ferméntation treatment of waste.  Further, in order
to ascertain that humidity within the fermentation tank is a value suitable for
fermentation treatment, a humidity sensor is attached within the fermentation
tank to control the humidity within the fermentation tank.

Since these fermentation treatment apparatuses in the prior art use hot
water or eléctric heaters as heating means, there is a disadvantage in that it is

impossible to heat the whole waste sUitany and to treat it efficiently with



2 fernmentation, particularly, in the case where a |large quantity of waste
Is treated, there is a disadvantage in that it is difficult to maintain
said waste within a range of tenperature $uitable for fernentation, so a
long tine is required to performgood fernmentation. That is to say, even
when the waste is heated using hot water or an electric heater in a
circulating way or in a continuous way, in the case of hot water, although
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O scl osure Ofanli r|]'Z33Itaité) ir:]he driving conditions according to variation of the quantity and -
composition of the waste as the occasion demands, however, in the
conventional fermentation treatment apparatus, it is difficult to control promptly
and accurately the humidity within the fermentation tank which is one of the
above-described driving conditions.  For example, in the apparatus disclosed
in Patent Laid-open Gazette Hei-9-77581, after the state of humidity within the
fermentation tank is detected, i.e., after a change in the humidity within the
fermentation tank is detected, feedback is performed and ON-OFF operation of
a ventilation fan is made td exhaust the air within the fermentation tank or to
supply fresh air into the fermentation tank.  As a result, a time Iag occurs to
change the humidity within the fermentation tank to a predetermined value, so,
the state of humidity cannot be maintained accurately.

The present invention aims at maintaining the conditions of ferrﬁentation

treatment such as temperature and humidity of the waste most suitably, so that
fermentation treatment of waste can be performed quickly and efficiently.

Disclosure of Invention



%

3 A fernentation treatnment apparatus of organic waste according to the
present invention, whi‘'ch conprises a ferngntation tank for housing organic
waste, and a neans for nmintaining the waste within said fernentation tank
in the conditions suitable for fernentation treatnent, characterized in
that as one of said maintaining nmeans, gas which perforns gas- |liquid
change within a range of tenperature suitable for fernentation, ’
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: in this way, pressure is changed to make the temperature of said gas to that
within a range of temperature suitable for fermentation of said gas and large
condensation heat generated at the time of vaporization of said gas is used for

- heating waste. |

Vapor steam at reduc_ed pressure can be supplied by reducing the steam
at a relatively high pressure, for example, a steam pressure at 5 kg/cm? or 3
kg/cm? generated by a normal boiler or the like, to atmospheric pressure or so,
or to a pressure lower than atmospheric pressure by way of a pressure |
regulating valve or a reducing valve or the like.  Furthermore, by keeping the
interior of the primary side heat treatment device or the interior of the jacket part
at a state of a predeterminéd reduced pressure, or by connecting the interior of
the primary side heat treatment device or the interior of the jacket part to a
suction means such as a vacuum 'pump to keep a predetermined state of
reduced pressure, the waste can be treated with heat using a desired reduced
pressure steam, i.e., the steam atl a temperature suitable for fermentation lower
than 100°C.

In the case where fermentation treatment of organic waste is performed,



In the case where fernmentation treatnment of organic waste is performned,

4 there are two cases,” one being the case of treatnent being perfornmed in
the air and the other being the case of t feat ment bei ng perforned in the
anbi ent at nosphere of predeterm ned gas which is exhausted of air.
Dependi ng on the kind of fermentation bacteria used at the tinme of
fermentation treatnent, if the fernentation bacteria is aerobic,
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source allows a process of fernentation treatnent to be perforned
efficiently performed irsthe predetermibed gas@imbjentatmesphere whichsisi exiiausted of
tenperature with a large quantity of heat generated at the tinme of -
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is performed between said gas and waste. Moreover, in an fernentation
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means, a meagdr8 fernfsithfibh eatmént of organic waste such as excreta of domestic
animals is performed, arranging the heat treatment device at the primary side of
the fermentation tank and using the vapor steam at a reduced pressure as a
heat source allows a process of fermentation treatment to be performed
efficiently and in a short time, by heating the waste to a suitable temperature
with a large quantity of heat generated at the time of liquefaction to adjust
previously the percentage of water cdntent of the waste to a value in a range
suitable for fermentation treatment, or by performing preliminary fermentation to
recover methane gas.

Preferably, an absoi’bing means is connected to a heat exchénge part in
Which heat exchange is performed between said gas and waste.

Moreover, in an fermentation treatment apparatus comprising a
fermentation tank for housing organic waste, and a means for maintaining the
waste within said fermentation tank in a state suitable for fermentation
tre'atrhent, as one of said maintaiﬁing means, a means for regulating the
humidity of the air supplied to the .waste to a value suitable for fermentation
treatment is provided, whereby said regulating means is adapted to regulate

the humidity of the air which flows through an air supply part provided for supply



hum dity of the air supplied to the waste to a value suitable far
fermentation treatnment is provided, wherehy said regulating neans is
adapted to regulate the humdity of the aPr which flows through an air
supply part provided for supply 5 of air into the above-descri bed
fermentation tank. Also in such a case, the conditions of fermentation
treatment can be inproved and the action of fernentation bacteriais
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nore precisely.
injecting means allows the humidity of the air supplied to the fermentation tank
to be detected and allows a quantity of injection of fluid from the humidification
fluid injecting means to be contrblled, so that the humidity of the air supplied to
the fermentation tank can be maintained to a predetermined value.  Since the
humidity of air supplied to the fermentation tank can be made to a
predetermined value previously, the humidity within the fermentation tank can
be controlled precisely in a state suitable for performing fermentation treatment.
After the air before injection of steam or water is heated to, for example, -
100°C or so, steam or water is injected, and thereafter, heat exchange of said
air is performed to thereby cool it to, for example, 60°C, whereby the humidity
and, further, temperature of said supplied air can be controlled more precisely.
With regard to contro! of a quantity of injection of humidification fluid, the
humidification fluid injecting means is provided with a valve means, which
allows the opening degree thereof to be adjusted, and a quantity of injection of
steam or a quantity of water can be controlled by adjustment of the opening

degree of the valve means. Moreover, a plurality of spray nozzles are



Wth regard to control of a quantity of injection of humdification fluid,
the humdification fluid injecting neans is provided wth a val ve neans,
whi ch al |l ows t he openi ng degree thereof t8 be adj usted, and a quantity of
i njection of steamor a quantity of water can be controlled by adjustnent
of the opening degree of the valve neans. Mreover, a plurality of spray
nozzl es are attached to the humdification fluid injecting neans, and

t he above-desgribed. control. J j ' j
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Fig. 1 is a partly sectional fragnentary view showi ng the constitution of a
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Carrying Qut the Invention Fig. 1 shows the whole constitution of a

f er nent at i onthe like utiiring selective permeation fundtionsay badts®ddi ng to t he present
I nventi on.

Brief Description of Drawings

Fig. 1 is a partly sectional fragmentary view showing the constitution of a
fermentation treatment apparatus for organic waste accdrding to the present
ihvention; |

Fig. 2 is a sectional view of a device for feeding liquid under pressure
used in place of a combination pump mechanism;

Fig. 3 is a schematic view showing a heat treatment device provided at
the upstream side of the fermentation tank; and

Fig. 4is a schematic view of an air supply part provided with an oxygen
enrichment means.

Best Mode for Carrying Out the Invention

Fig. 1 shows the whole constitution of a fermentation treatment apparatus
for organic waste according to the present invention.

Said fermentation treatrhent apparatus comprises a fermentation tank 1,
and a jacket part 2 as a heat exchange part provided on the outer periphery of
the fermentation tank 1, a steam supply pipe 223, a combination pump
mechanism as a vacuum pump and an air supply part into_the. fermentation tank
1.

The fermentation tank 1 is constituted by a hollow body in the shape of a



Said fermentation treatment apparatus conprises a fernentation tank 1, and
a jacket part 2 as a heat exchange part psovided on the outer periphery of
the fernmentation tank 1, a steam supply pi'pe 223, a conbi nation punp
mechani sm as a vacuum punp and an air supply part into the fernentation
tank 1. The fernentation tank 1 is constituted by a hollow body in the
shape of a rectangul ar section, and is provided at the top with a
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said auxiliary heat exchanger 11 allows the evaporated steam flowing through

the interior of the water content absorbing pipe 10 to be cooled and condensed.

The above-described cooling fluid supply pipe 12 is connected to the
jacket part 2 by way of a pipe pért 14 which branches on the way to the auxiliary
heat exchanger 11 and, simultaneously, is connected by way of a pipe part 15
to a tank 16 which constitutes the combination pump mechanism 4.

The above-described steam supply pipe 3 is connected to a boiler (not
shown), and supplies steam to the jacket part 2 to give a quantity of heat to the
fermentation tank 1.  The relatively high pressure steam supplied from the
boiler is reduced to an atmospheric pressure or so, or to a pressure lower than
that by way of a reducing valve 17, and is supplied to the jacket part 2 of the
fermentation tank 1.  Further, a second reducing valve 18 is provided in
parallel with the reducing valve 17 and the set pressure of the second reducing
valve 18 is made from above an atmospheric pressure to 2 or 3 kg/cm? or so,
whereby the initial waste thrown into the fermentation tank 1 containing a large

“quantity of water content can be heated to a state of high temperature higher

than 100°C to thereby remove the initial excess water content in a short time.



that by way of a reducing valve 17, and is supplied to the jacket part 2 of
the fernentation tank 1. Further, a second reducing valve 18 is provided
in parallel with the reducing valve 17 ang the set pressure of the second
reduci ng valve 18 is made from above an atnospheric pressure to 2 or 3
kg/cnferr] or so, whereby the initial waste thrown into the fernmentation
tank 1 containing a |arge quantity of water content can be heated to a
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A combination pump mechanism 4 as a vacuum pump comprises in

combination an ejector 25, a tank 16 and a circulating pump 26. A circulating
~ pump 26 delivers the water within the tank 16 into an ejector 25, and the ejector
25 causes a suction force corresponding to the temperature of said water to
retumn it to the tank 16.  To the top of the tank 16 is connected a cooling fluid
supply pipe 12 by way of a pipe part 15, as already described, and when a
temperature of water and a quantity of water within the tank 16 are detected by
a temperature sensor 30 or a level sensor (not shown), as required, cooling
fluid (cold water in the case of the present embodiment) from the supply pipe 12
or condensed water from the pipe part 14 is supplied to the tank 16 so that the
temperature or quantity of water within the tank is controlled.  The circulating
line 31 of the combination pump mechanisrﬁ 4 branches and leads to an excess
fluid discharge pipe 32, to which a valve 33 which can be opened and closed
ai:cordirig to the water level within the tank 16 is secured.
The circulating line 31 further branches and leads to a supply pipe 34,
which is connected to the steam supply pipe 3. A portion of circulating water
can be supplied to the interior of the agitating wing 7 and the jacket part 2 of the



fluid (cold water in the case of the present enbodinent) fromthe supply
pi pe 12 or condensed water fromthe pipe Bart 14 is supplied to the tank 16
so that the tenperature or quantity of wafer within the tank is controll ed.
The circulating line 31 of the conbination punp nechani sm4 branches and

| eads to an excess fluid discharge pipe 32, to which a valve 33 which can
be opened and cl osed according to the water level within the tank 16 is

secured. The,c] ' | J t hr. d
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wat er content of the waste housed within the fernentation tank 1 becones
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conpl et i on otagitatingwing 7 andtthe jacket part2 bllows dhe waskhwithjncihedermentationhe

conbi nati on pu chanism4 is connected to the | ower end of the jacket
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communicating line 27 further communicates a pipe part 35 between the lower
end of the jacket part 2 and the steam trap 28 and connects ’_che discharge part
of the rotary joint 24.

The air supply part 36, which is connected to the steam supply pipe 3
before the reducing valves 17 and 18, is connected to an air supply pipe 37
which is connected to the top of the fermentation tank 1 at the downstream side

“in the direction of air flow.  This air supply part 36 comprises an air fan 38
which supplies a desired quantity of air, and an aerofin heater 39 which heats
the air fed from the air fan 38 to a predetermined temperature. = The aerofin
heater 39 introduces stea.m at a predetermined pressure or temperature from
the steam supply pipe 3 and indirectly heats the air from the air fan 38 to a

- predetermined temperature.

A humidification fluid injecting means 40 is disposed at the downstream
side of the aerofin heater 39. In the present embodiment, steam is uéed as
humidification fluid.  The humidification fluid injecting means 40 has a mixing
part 41 having a sectional area larger than that of the air supply pipe 37. A |

steam pipe 42 which communicates with the steam supply pipe 3 extends into



in the direction of air flow This air supply part 36 conprises an air fan
38 whi.ch supplies a desired quantity of ajr, and an aerofin heater 39 which
heats the air fed fromthe air fan 38 to ]aopredeterm ned tenperature. The
aerofin heater 39 introduces steam at a predeterm ned pressure or
tenperature fromthe steam supply pipe 3 and indirectly heats the air from
the air fan 38 to a predeterm ned tenperature. A humdification fluid"

i njecting megns_40 is _di sed t he e ' ; fin heater
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m xing part 41 from bel ow_ The steam pipe, 42 is provided with a regul ating
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outside the system said condensate arises fromthe condensation of
humi di fi cat i bomidifieatiorusteanesupplied from thesteamipipe 42. The ait at at
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similar to the present embodiment. ~ That is to say, the humidity of said air is

controlled by spraying water into the flowing air from a number of blow-off holes
of the distal end pipe 44.

A second auxiliary heat exchanger 46 is disposed at the downstream side
of the humidification fluid injeding means 40. The auxiliary heat exchanger
46, while the airata predetermined humidity flows therethrough, performs heat
exchange between heat exchange fluid, which is supplied by way of the heat
exchange fluid supply pipe 47 and regulating valve 48, and said air, to thereby
regulate the humidity and temperature of said air to a humidity and temperature
suitable for the fermentation tank 1.  Normally, water having a normal '
temperature is used as a heat exchange fluid, and the air heated by the aerofin
heater 39 and humidification fluid injecting means 40 is cooled to a
predetermined temperature, to thereby provide an air héving predetermined
temperature and humidity.

- In the case where humidity and temperature of the air introduced into the
fermentation tank 1 can be made to a predetermined value by confrolling a
quantity of injection of the fluid introduced in the aerofin heater 39 and the

humidification fluid injecting means 40, the second auxiliary heat exchanger 46



46, while the air at a predeternined hunidity flows therethrough, perforns
heat exchange between 'heat exchange fluid, . which is supplied by way of the
heat exchange fluid supply pipe 47 and réﬁhlating val ve 48, and said air,
to thereby regulate the humdity and tenperature of said air to a humdity
and tenperature suitable for the fermentation tank 1. Nornally, water
having a nornmal tenperature is used as a heat. exchange fluid, and the air

heated by th r.Qf | 9 and humidification fluid injecting nmeans 40
i's cool ed to%a&gr%ﬁéyﬁp'%gég#&enp_er ature, to thereby provide an air having
predet erm ned t ePgyaéH tie éééoﬁulahﬁliéby hédt éXehapgérc4dapaghgum dity and
tenperature of the air introduced into the fernentation tank 1 can be nade
to a predet efermentatian tankiol aratiachdd agas-liguidchseparatdr 51 jacbuiniditycensbe
fluid introduged in the aerofin heater 3|9 and the hum difica&ion fluid
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fermentation are attached a gas-17 qui par humdity
sensor 49, agdpplidceiRhedeHhentatioh anke9 frontike AifBupplypipe BRI Aheahumidity
tenperature sensor 50 serve to detect humdity and tenperature of the air
suppl i ed to semsdrtdisrelactrically connected tortheregulating yalve 43 ¢fd¢he stearmipipe
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oxchange 11 uPReEialy SBnnécstIoRhE Faduhg veles bt tiehdd otndfofuld'c, (7).

as required, sapplypipe 47 sirhilaie by wiydsftay condoller(pet stiows), @k rebaired,ppl i ed air
is perforned. Gas-liquid separator 51 serves to separate droplets or
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it with a porous filter, By givi
exchanger 46 and to pass only the air in a state of predetermined humidity to

the downstream side.  This gas-liquid separator 51 makes it possible to
separate droplets or foreign matters by providing it with a porous filter, by giving
a centrifugal force to the flowing fluid, by causing the flowing fluid to collide with
the inner wall or by causing the flowing fluid to change.

In the case where fermentation treatment is performed in the air ambient
atmosphere utilizing aerobic fermentation bacteria, fermentation treatment is
performed by supplying air from the air supply part 36 into the fermentation tank
1, while in the case where fermentation is performed using anaerobic
fermentation bacteria, it is neceésary to exhaust the aiI' therefrom and to
perform the treatment; so, some change is made in the course of fluid, the air

- supply part 36 or the humidification fluid injecting means 40 is cut off from the
second heat exchanger 46 and a predetermined gas other than air is directly
supplied to the air supply pipe 37 to perform fermentation treatment.

In the case where the waste within the fermentation tank 1 can be heated
directly with steam, fermentation treatment can be performed by supplying the

steam, reduced to a predetermined pressure lower than an atmospheric



a centrifugal force to the flowng fluid, by causing the flowwng fluid to
collide with the inner wall or by causin he flowng fluid to change. In
the case where fernentation treatnment is rformed in the air anbient

at nosphere utilizing aerobic fernentation bacteria, fermentation treatnent
I's perfoormed by supplying air fromthe air supply part 36 into the
fermentation tank 1, while in the case where fernentation is perforned
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guantity of water ‘content containing rn‘the waste 1Ts heated wth steam
havi ng a hi gtontainieg i theawasteds hbated with steam having a high temperature, and the

steam evaporated from the waste is absorbed from the gas suction opening 9
by the ejector 25, so that the water content percentage suitable for fermentation
treatment can be obtained. Steam derived of heat by the waste in the jacket
part 2 is condensed into condensate, which passes through the steam trap 28
and is absorbed into the ejector 25 of the combination pljmp mechanism 4 and
leads to the tank 16. |

When the water content percentage of the waste reaches a range of a
value suitable for fermentation treatment, communication of the gas absorbing
opening 9 with the ejector 25 is cut off and, simultaneously, supply of high
temperature steam from the reducing valve 18 is stopped, instead reduced
steam lower than an atmospheric pressure having a temperature of 40C to
70°C suitable for fermentation is supplied from the reducing valve 17 to thereby
perform fermentation treaiment.  As already described, the relation between
pressure and temperature of steam is clearly determined, i.e., by making the
steam pressure at 360 mm Hg (400 mm Hg lower than the normal pressure),

steam having a temperature of approximately 80°C can be obtained, further, by



steam evaporated fromthe waste is absorbed fromthe gas suction opening 9
by the ejector 25, so‘'that the water contﬁﬁt percent age suitable for
fernmentation treatnment can be obt ai ned. eam derived of heat by the waste
in the jacket part 2 is condensed into condensate, which passes through the
steamtrap 28 and is absorbed into the ejector 25 of the conbination punp
mechani sm4 and | eads to the tank 16. When the water content percentage of

the waste re | tabl r i t ment,
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. In the case where fermentation treatment is performed in the air ambient

atmosphere using aerobic bacteria, the air supplied into the fermentation tank 1
reaches a predetermined state of humidity by humidification steam from the
humidification fluid injection meahs 40, so, fermentation treatment within the
fermentation tank 1 can be performed efficiently.  In order to allow the air at
predetermined humidity to be sup'plied into the fermentation tank 1, the waste
within the fermentation tank 1 can be prevented from reaching into a partially
over dried condition. ' _

The fermentation gas (meth'ane gas) produced within the fermentation
tank 1 and the evaporafed steam produced by heating is recovered from the
circulating line 31 into the tank 16 by opening the water content absorbing pipe
10 which has been cut off, or is discharged to a place of treatment (not shown)
by opening the fermentation gas recovery pipe 52.

The present embodiment shows an example in which the combination
pump mechanism 4 as a vacuum pump is used, however, various kind of
vacuum pumps such as a water sealed type vacuum pump or the like other than

the illustrated combination pump mechanism 4 may be used. So, asan



the ejector 25. In the case where fernentation treatnent is perforned in
the air anbient atnosphere using aerobic cteria; the air supplied into
the fernentation tank 1 reaches a predet I ned state of humdity by

hum di fication steamfromthe humdification fluid injection nmeans 40, so,
fermentation treatnent within the fernentation tank 1 can be perforned
efficiently. 1In order to allowthe air at predeterm ned humdity to be
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ext endi ng fr gavide G4eRN¥Sating Yiqliduthder(pressweoe ¢ioséd vessdl.57 isloomposedr e, a
condensate inlet 56 is connected to the jacket part -2 of the fernmentation
tank 1 by wagfabody&drandcha didi6i2ngndiimthebody.ra fipatd3, a fload yalveb4 and @ spapch
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cl osed vessejnyfichd MBS 9n operating steam discharging outlet 66, a condensate
o inlet 56 and condensate outlet 67 are provided.
The float 63 is pivotably moved about a support 68 to cause a float valve
64 of a double valve mechanism to be moved up and doWn, so that
communication and cut-off of the condensate outlet 67 occur and,
simultaneously, a first lever 70 is caused to be displaced up and down with the
support 71 as a center.  Similarly, a second lever 72 is disposed rotatably
with the support 71 as a center, and a compression spring 73 in a compressed
state is fitted between the end of the second lever 72 and the end of the first
lever 70.  An operating rod 74 is fitted to the upper portion of the second lever
72. |
To the upper portion of the operating rod 74 is attached a spherical
discharging valve body 75 which opens and closes the operating steam outlet:
66 and, simultaneously, to the middle portion of the operating rod 74 is secured
an operating lever 76.  An operating steam introducing inlet rod 77 is
disposed for up and down motion at the ubper portion of the operating rod 76,
and an operating steam introducing valve body 78 in the shape of a sphere is

disposed in a free state further upwardly of the operating steam introducing inlet



of a body 61 and a lid 62, and in the body, a float 63, a float valve 64
and a snap mechani sm 65 are di sposed, Mhiéf on the Iid 62, an operating
steam introducing inlet 55 an operating eam di schargi ng outlet 66, a
condensate inlet 56 and condensate outlet 67 are provided. The float 63 is
pi votably noved about a support 68 to cause a float valve 64 of a double
val ve nmechanismto be noved up and down, so that comrunication and cut-off
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center, and a conpression spring 73 in a conpressed state is fitted between

the end of tgmepemn'?glmnd iftd thedlosed vessed57t helrf thesstateeshowrr in Figa2,
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é he Epper pofendensate withinthe @Pﬁﬁ@l‘J’gg‘éﬂ% ﬁéégﬁggﬁ@%ﬁﬁggﬁgﬁ peﬁﬁgﬁeg °
i schar gi ng ve b . i ' i | et
56 and. st miPEAEoL IS e, 6% ARAVENABe % BRE8 0 TrelRBy Tl o HEALY | ©
secured an OppfY £IBSed Y¥Ssel BF. and'\BoRdériste datiet 67N | Incidentsliy)at the siderofd 77

I s disposed for up and down notion at the upper portion of the operating
rod 76, and the jacketpam@ whichris not sholwn from the chedlowglve $8iin thée shape of a
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57. In the akRa@stIne dir withihishid fackeppar o as eupplywater irito the dedicecSsfar 57
is less and the float 63 is positioned below. In this state, the float

valve 64 is Geedingliquidiundesipressure only at the initiabtimsr togiriverforeiblydbe devicee| 57

and condensa outlet 64. . Incidentally, at the side of the jacket part 2
which is not %(é'ffel?\f?qdrt"?ﬂﬂ'qwg ERRSFWS 58 in the comunicating line 27, a

water content absgpg) gnBbRSate W ihfo fHiFcids¥@VeSsel 57 from the condensate:

. inlet 56 and the water level therein rises, the float 63 also rises and the float
valve 64 is slightly opened downward. |
Furthermore, when the water level rises and the float 63 reaches a
predetermined height, the snap mechanism 65 is moved in snap motion to
thereby cause the operating rod 74 to be displaced upwardly. The upwa_rd
displacement of the operating rod 74 causes the operating steam discharging
valve body 75 to close the operating steam discharge opening 66 and,
simultaneously, causes the introducing valve body 78 to open the oberating
steam introducing opening 55, so that operating steam at high pressure is
supplied into the closed vessel 57 and the condensate which has been
accumulated is fed under pressure by way of the float valve 64, condensate
outlet 67 and check valve 79 to a predetermined place. The condensate is
fed under pressure causing the water level to drop, and when the float 63 aiso
drops and reaches a predetermined height, the snap mechanism 65 is moved
again in snap motion in the opposite direction, to thereby close the opefating
steam introducing opening 55, open the operating steam discharge opening 66.

and to also close the float valve 64, so that pressure feeding of condensate is



supply pipe is connected, so, water is supplied into the jacket part 2 to

t hereby exhaust the ait within said jackﬁi part or to supply water into the
device 54 for feeding liquid under press & only at the initial time to
drive forcibly the device 54 for feeding |liquid under pressure. Wen

" condensate flows into the closed vessel 57 fromthe condensate inlet 56 and
the water level therein rises, the float 63 also rises and the float val ve

64 is slight ' r , en.t. ' and
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place. The condensate is fed under pressure causing the water level to
drop, and wheressdee lawerithas anl atmaspbpric pressuraches a predet er mi ned hei ght,
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Next, in order to perform more efficient fermentation treatment, a primary
side heat treatment device for previously heating the waste, which is provided
before the fermentation tank 1 for compost of organic waste, will be described.
In this example, since the waste treated with heat within the primary side heat
treatment device reaches the cast opening 5 of the already described
fermentation tank 1 by way of a dehydrating device, and furthermore, since the
steam for heating indirectly the primary side heat treatment device is supplied
from the already described steam supply pipe 3, these relation is made clear in
Fig. 3 and the detailed explanation will be omitted.
| A fermentation treatment apparatus according to the present embodiment
comprises.a heat treatment device 80 which is also a primary fermentation tank,
a fermentation tank 1 in which secondary fermentation is performed for |
compost, a vacuum pump (not shown), and a steam supply pipe 3 for supplying
steam to the heat treatment device 80 and the fermentation tank 1.
A jacket part 81 which is a heat exchange part is provided substantially on
the whole periphery of the heat treatment device 80.  Said jacket part 81 is

connected to the steam supply pipe 3, and on the line therebetween are



pressure. | ower than an atnospheric pressure. Mreover, in the
above-described two enbodi nents, an exanp#f I n which a vacuum punp or a
device for feeding |liquid under pressure t’s used, however, if the interior
of the jacket part 2 or the interior .of the fernentation tank 1 is
previously kept in a state of vacuum wi thout using the above-described punp
or device always, fernentation treatnent can be perforned at a tenperature
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temperature regulating valve or the like can be used, or in the case where the
steam pressure of the boiler is low and stable, a ball valve or a needle valve or
the like can be used as a throttle valve. '
. The jacket part 81 is provided at the bottom with a discharge pipe 84,
which is further provided with a steam trap 85 and a valve 86, and said line
further communicates with a circulating line 31 which is not shown in Fig. 3.

. Further, on the top of the heat treatment device 80 is provided a waste supply
pipe 87 and a gas discharge pipe 88. The heat treatment device 80 is
connected at the bottom to the cast opening 5 of the fermentation tank 1 by way
of a dehydrating device 89. Furthérmore, separately of connection to the
fermentation tank 1, an intake tank 90 is connected to the dehydrating device
89. The dehydrating device 89 serves to extract water content within the
waste fed to the fermentation tank 1 from the heat treatment device 80.

In the case of fermentation treatment, first, the waste from the waste
~supply pipe 87 is housed in the heat treatment device 80, and while the steam
abbve an atmosphéric pressure or a steam reducéd lower than an atmospheric

pressure is supplied from the steam supply pipe 3 to the jacket part 81 to



of water content cast into the heat treatnent device 80 is heated to a
state of high tenperature higher than 100/ err]C, whereby the excess initial
wat er content can be renmoved in a short t . Moreover, interposition of
the reducing valve 83 allows steamat a relatively high pressure supplied
froma boiler to be reduced to a atnospheric pressure or sSo or a pressure

| ower than it, and such reduced steamis supplied to the jacket part 81.
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treatment, first, the waste fromthe waste supply pipe 87 is housed in the
heat tr eat nedehyidrated weste iscastiintbdhe fermentationtank1an Hhestaama, Whichr essur e

o oo | el ok e Bl AERBS el et B ied 0B
T cont "ofdeh 1 85 LAnddn e A TOBSIcRed W ink 1 Shelh) by way o
whi ch branchese steain trap 85ffom & dischgrgeppipe BBbymbdnsaofsa vacuum pump 84
" (not shown). |
Also heating of the waste in the heat treatment device 80 is made in the
indirect heating type, however, depending on the kind of waste, sfeam can be
directly supplied to the waste into the heat treatment device 80 to treat it with
heat. Furthermore, similarly to the provision of the fermentation tank 1, the
heat treatment device 80 may be provided with an agitating wing.
In order to make the concentration of oxygen of the air supplied to the
* fermentation tank 1 adjustable, the steam air supply part 36 may be provided
with an oxygen humidification means.” As shown in Fig. 5, the air supply part
36 comprises an oxygen enrichment means 95 made of zeolite for performing a
first step of oxygen enrichment from the open air, an air fan 38 which absorbs
and supplies a desired quantity of air, a second step of oxygen enrichment
means 96, which consists of an oxygen enrichment membrane attached to the
outlet side of the air fan 38, and an aerofin heater 39 which heats the air of
predetermined concentration of oxygen fed from the air fan 38 to a certain

temperature. The present embodiment shows an example in which the



auxi liary heat exchanger 11 (not shown in Fig. 3), in which it is condensed
by heat exchange with'cooling water and i s, fed to the tank 16 (simlarly,
not shown). Further, nethane gas which lerates in the heat treatnent

"~ device 80 is discharged fromthe gas di scharge pipe 88 to a place of
treatnment (not shown). After conpletion of the primary fernmentation,
further predeterm ned water content is renoved fromthe waste in a

for ment at | onoRgRT aroHpiEntmBafe Skirt 56 aE Blsbosta i o S At in seros. .,
to perform hﬁéive%él‘?%érﬁi(@géﬁ ehfiéhment Meahs &y Be Hispbsed!in oneElepvriie, Whi ch

is recovered to a tank (not shown) by way of the steamtrap 85 froma

di schar ge pi puiltiple stepsaaoge tHaretwmsteps: pulrpsisert,(ihoaydieoprovided insueha i ng of
the waste in the heat treatnment device 80 is e i.n the indj.rect heat.ing
type, howevewaydbai-sdesiged goperntigtion %°W§Pe%%@ﬁh§%rmﬂgah?'? @@F{] als
supplied to : L Ll e '.'qdﬂo h
heat. Furth W@a@hml*h%rﬁewﬁ ﬂ&ﬁ%’g t%ﬁgb?g%%@ﬁ@#heg'&&n%ﬁa |_!§’r|1ili ank. 1,
the heat treggigahfectify nfearl40RydiBpodedut thddowhsétréam aidé of thedaerofig. | n
order to nake the concentration of oxygen of the air supplied to the

f er nent at i onheatek 39, asjalreadp described, anshihex¢ourse ob air floaving teereaftenis
provided with an, oxygen m di fjcati on neans. hown in Fi , the air
supply part 9@@6\?&?‘8&'&5%?%% ngﬂﬁ%ﬁH&ﬁP"H@i‘ﬁio@? Hﬁﬁr@pﬁgt‘i‘gol ite for
performng a first step of oxygen enrichnent fromthe open air, an air fan
38 whi ch absorbs and supplies a desired quantity of air, a second step of
oxygen enrichnent neans 96, which consists of an oxygen enrichnent nenbrane
attached to the outlet side of the air fan 38, and an aerofin heater 39

whi ch heats the air of predeterm ned concentrati on of oxygen fed fromthe
air fan 38 to a certain tenperature. The present enbodi nent shows an

exanple in which the 19 oxygen enrichnment nmeans 95 and 96 are di sposed
in two steps and in series, :



however, the oxygen enrichnment neans nmay be disposed in one step or in

mul tiple steps nore than two steps. In short, it may be provided in such a
way that a desired concentration of oxygem, w th whi ch—fermentation
bacteria is activated within the fernmentation tank 1,

the humidification fluid injecting neans 40 is di spoégﬁjﬁiﬁ?ﬁiﬁ&nﬁmﬂgﬁm
il ' ,

side of the aerofin heater 39, as al ready described, an air
flowi ng thereafter is explained "‘“hrﬁ@h e to Fig. '
expl anation is not repeated. 20 CLA ﬁdgA fernmentation treatnment
apparatus conprising a fernentation tank in which organic waste i s housed,
and a means for maintaining waste within said fernentation tank in a state
sui tabl e for ferneniefermentation reatmentappacatas icomprising &dermentation tankeiam
reduced in pressure which perfornms gas-liquid chang,etwi;i n aran
&
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side with a heat treatnment device, and vapor steam having a pressure | ower
than an at nogpsevtich pedenns gas4diquitbchangeawithinta rngecef tempenature suitable ferai d

heat treatnent device jn a tenperature sujtable for heat treatment, 3
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treat ment apparatus gRferfictitatish tréatthéntapparafigrfcélaimédh claimitat as anot her
of said maintaining neans, a neans for regulating the humdity of air

suppl i ed to chatacterizedimthatisaidigasdslavapar steam which is reduced in pressure.
3. A fermentation treatment apparatus as claimed in claim 1,

characterized in that said fermentation tank is provided at the primary side with
a heat treatment device, and vapor steam having a pressure lower than an
atmospheric pressure is used as a heat source for maintaining said heat
treatment device in a temperature suitable for heat treatment.

4. A fermentation treatment éppératus as claimed in claim 1,
characterized in that an absorbing means is connected to a heét ‘exchange part
in which heat exchange is performed between said gas and waste.

5. A fermentation treatment apparatus for organic waste comprising a
fermentation tank in which organic waste is housed, and a means for
maintaining waste within said fermentation tank in a state suitable for
fermentation treatment,
charactéﬁzéd in that
as one of said maintaining means, a means for regulating the humidity of air
supplied to waste, to a value suitable for fermentation treatment is provided,
and the humidity of the air, which flows through an air supply part provided for
supply of air to said férmentation tank, is regulated by said regulating means.

8. A fermentation treatment apparatus as claimed in claim 5,

characterized in that said regulating means is a humidification fluid injecting
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fernmentation treatnment is provided, and the humdly of the air, which fl ows
through an air supply-part provided for supply of air to said fernentation
tank, is regulated by said regulating medis. 5. A fernmentation treatnent
apparatus as clainmed in claim 4, 21 characteried in that said regulating
means is a humdification fluid injecting neans, and a hum dity detecting
means is attached to the fernmentati.on tank side of said humdification
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concentration of oxygen in the air to be supplied into the fernmentation
tank.’ a value detected by said humidity detecting means.
7. A fermentation treatment apparatus as claimed in claim 5,
characterized in that said air supply part is provided with an oxygen enrichment

means.
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