METHOD FOR REFRI GERATI NG VEGETABLES AND FRU T AND A
SYSTEM USED TO CARRY OQUT THE METHCOD 1. Field of the

| nvention The present invention relates to a nethod
for refrigerating vegetables and fruit, and nore
particularly to a nethod that keeps the vegetabl es _and

METHOD FOROREFRIGERATING VEGETA BHES:ANShERU R AND

systemused in the nethod is al so disclosed. 2.

Descr | ptyl t b S, such
as veég’%t@\[l ggflﬁﬁr’ﬁﬁt&m%ﬁg{ ?W%ﬁﬂgﬂd’ Wi t her
after harvesting and | ose npisture within a short
1.ded!ccfdh©ﬁl\tdnﬁ®.ll As a consequence, the appearance of
agriculture products degrades rapidly so that sal ef
£s

and id e lintdifiiongelated touraethoddioc refrigemtiagsegetad
dramatically. To keep the agricultural products fresh,

t he. agrj cul t ure. t '
andgrgw.ta- %gilgpgap 1§§£a? R B e e
or refrigerated contajners) at | t o
fruitiomgoed aligrf@ﬁb@ﬂgéﬁﬁ%rfﬁr a Jprgplmey W%’ﬁ?egﬁggeg \%irtgél tural
products even at | ow tenperatures and cause the

meB@dii§ 4lsowigdloggdducts to spoil. Therefore, the
agricultural products easily spoil especially when

he .rel atj idity in the refri '
_2.]§%gcr]§ i OFﬁ‘gei!ﬂﬁWﬁ y ri gerated space is 85

Y opagat e §ast gh gum'hdity makes the m croorgani sns

) ast, and the refrigerat space. | 3
unvehgiivuliue predudssush A7 Besta e%\a’é?f?m&)‘? °§$W§/‘feet§§%d d
i nside the system Consequently, the agricultural

andPHaeBE L Ber hdresstargcand Ibkemoittureanithinceskarhpeidod aF émeand
| oss of sonme of the agricultural products is

As ir%.n(i%\lﬁia%@gng?, tliE\‘?/a.PgtE@%xs eof’ AR e pRRiBcRI degeddes eapidly so
that sales and prices of the agriculture products decrease dramatically.

To keep the agricultural products fresh, the agriculture products are
.stored in a closed refrigerated space (such as refrigerated chill rooms or
refrigerated containefs) at low temperatures. However, Mmicroorganisims
propagate on the agricultural products even at low temperatures and cause
the agricultural products to spoil. Therefore, the agricultural products easily
spoil especially when the relative humidity in the refrigerated space is 85 to
92%. The high humidity makes the microorganisms propagate fast, and the
refrigerated space is usually unventilated to keep a ripening agent of ethylene
inside the system. Consequently, the agricultural products ripen and wither at
an accelerated rate, and loss of some of the agricultural products is inevitable.

The present invention has arisen to mitigate or obviate the

disadvantages of the conventional method of refrigerating vegetables and




di sadvant ages of the conventional nethod of
refrigerating vegetables and 2 fruit. The main
obj ective of the present invention is to provide a
nmethod to. refrigerate vegetables and fruit, which
keeps the vegetables and fruit fresh and nmaintains a
frui_ood appearance for a long time, about 15 days. The
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Another main obj.ectyive of the present invention is to provide a
system to carry out the method. The system fundamentally comprises an
essentially watertight refrigerated container, a chilled water vessel and
associated ancillary equipment and piping.

Further benefits and advantages of the present invention will become
* apparent after a careful reading of the detailed description with appropriate
reference to the accompanying drawings.

IN THE DRAWINGS

Fig. 1 is a block diagram of a method for refrigerating vegetables and
fruit in accordance with the present invention; and

Fig. 2 is a piping diagram of a system to carry out the method in Fig.

With reference to Fig. 1, a method for refrigerating vegetables and
fruit in accordance with the present invention comprises acts of:

placing the vegetables and fruit in a refrigerated container;




Wth reference to Fig. 1, a nethod for refri [
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The acts of pumping and draining the cold water are selectively
repeated several times until microorganisms are decreased to a low level.

Preferably, the vegetables and fruit are washed to remove dust and
dirt before being placed into the refrigerated container.

With reference to Fig. 2, the system to carry out the method in
accordance with the present invention comprises a refrigerated container (10),
a chilled water vessel (20), a water cooler (24), an optional water filter (22),
an optibnal sterilizing device (23), an optional oxygen detector (17), multiple
pipes (13, 14, 15, 16, 21) and multiple isolation valves (110, 120, 130).

The refrigerated container (10) is a thermally insulated chamber that
provides a low temperature environment for vegetables and fruit and has a
top, a bottom, outer surface, an entrance (100), multiple atomizing nozzles
(11), multiple cooling elements (12), multiple outlets and multiple inlets. The

entrance (100) is formed through the outer surface near the bottom for




provides a | ow tenperature environment for vegetables
and fruit and has a top, a bottom outer surface, an
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The chilled water vessel (20) holds chilled water and has a top, 2
bottom, a sidewall and a discharge pump (200) to pump water out of the
chilled water vessel (20) to the refrigerated container (10).

The water cooler (24) is mounted near and connected to the chilled
water vessel (20) to keep the water in the chilled water vessel (20) cold.

The water filter (22) and the sterilizing device (23) are mounted in

line between the chilled water vessel (20) and the refrigerated container (10)
to pre-treat the cold water before the cold water enters the refrigerated
container (10).

The oxygen detector (17) is connected to the refrigerated container

(10) to monitor the oxygen concentration inside the refrigerated container
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overflow pipe (15} and to the top of the chilled water vessel (20).

The isolation valves (110, 120, 130) are mounted in line with pipes
between the chilled water vessel (20) and the refrigerated container (10) to
regulate cold water respectively to the atomizing nozzles (11), cooling
elements (12) and the water inlet (13).

| The system carries out the method by placing the vegetables and
fruit into the refrigerated container (10), and the entrance (100) to the
refrigerated container (10) is sealed. The refrigerated container (10) is
repeatedly flooded and drained with chilled water from the chilled water
vessel (20) to wash the vegetables and fruit several times until

microorganisms on the vegetables and fruit are reduced to a low level.

Excess chilled water in the refrigerated container (10) is returned to the




elenents (12) and the water inlet (13). The system
carries out the nethod by placing the vegetables and
fruit into the refrigerated container (10), and the
entrance (100) to the refrigerated container (10) is
seal ed. The refrigerated container (10) is repeatedly
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atomized and sprayed inside the refrigerated container (10) to keep the
relative humidity at almost 100%. Although the humidity is high, the
“vegetables and the fruit will not deteriorate easily because the
microorganisms are relatively low in number after washing. Over a relatively
short time (i.e. 15 days), the microorganisms do not propagate to high
enough to significantly deteriorate the vegetables and fruit. If the acts of
washing and spraying the atomized cold water are carried out regularly, the
vegetables and the fruit are kept fresh for a long time.

Additionally, ozone is added in cycles to the chilled water between
the water cooler (24) and the chilled water vessel (20) to sterilize the chilled
water. The chilled water is filtered and sterilized again in the water filter (22)

and the sterilizing device (23) to make sure the chilled water is pure before

entering the refrigerated container (10).




m croorgani sns are relatively low in nunber after
washing. Over a relatively short tine (i.e. 15 days),
the m croorgani sms do not propagate to high enough to
significantly deteriorate the vegetables and fruit. If
the acts of washing and spraying the atom zed colg
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the fruit are kept fresh for a long tine.
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cladwetler ei nafter claimed. 8 CLAIMS: 1. A nethod for
refrigerating vegetables and fruit conprising acts of




placing the vegetables and fruit in a refrigerated
contai ner; chilling water; punping the chilled water
into the refrigerated container to wash the
vegetables and fruit; draining the chilled water out
of the refrigerated container; <chilling the

Cmggﬁr ated container; and spraying chilled water
the refrigerated container to relative humdity
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and fruit are washed before placing into the
ve%aﬁlbllegandtﬁenit;cont ainer. 4. A systemfor carrying out
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spraying chilled water into the refrigerated container to relative
humidity at almost 100%, wherein the chilled water is atomized;
wherein, the acts of pumping and draining the cold water are
selectively repeated several times until microorganisms are decreased to a
low level.
5 The method as claimed in claim 1, wherein before pumping
chilled water into the refrigerated container, the method further comprises:
filtering the chilled water; and
sterilizing the chilled water.
3. The method as claimed in claim 2, wherein the vegetables and
fruit are washed before placing into the refrigerated container.
4. A system for carrying out the method in claim 1, the system
comprising
a refrigerated container (10) being a thermally insulated chamber

with a top, a bottom and outer surface, the refrigerated container (10) holding

vegetables and fruit inside and having




an entrance (100) formed through the outer surface
near the bottom nulti |le atom zing nozzles (11)
nounted inside the refrigepated p container (10) at
the top; and nultiple cooling elements (12) nounted
inside the refrigerated container (10) at the top; a

wat er LRIk (B el thighehé onepbutfhee near the
refri geréalf cf corgtg(?yn]%?me gtom zer nozzle ports

and chilled water el enent ports formed in the top of
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* atomizer nozzle ports and chilled water element ports formed
in the top of the refrigerated container (10);
at least one drain formed in the bottom of the refrigerated
container (10);
an overflow port formed through the outer surface of the
refrigerated container (10) near the top; and
a vacuum breaker port formed through the outer surface of the
refrigerated container (10) opposite to the overflow port;
a chilled water vessel (20) having a top, a bottom, a sidewall and a
discharge pump (200) to pump water out of the chilled water vessel (20) to

the refrigerated container (10);

a water cooler (24) connected to the chilled water vessel (20) to keep
water in the chilled water vessel (20) cold; and

multiple pipes connecting the chilled water vessel (20) to the
atomizing nozzles (11), cooling elements (12) and the water inlet port.

5, The system as claimed in claim 4, wherein the refrigerated




atom zi ng nozzles (11), cooling elenments (12) and the
water inlet port. 5. The systemas claimed in claim
4, wherein the refrigerated 10 container 0 0) further
has: a cooling water return pipe (12 1) connected to
the cooling water elenents (12) and the chilled water
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er vessel (20); an overflow pipe (15)

connected fromthe refri at [ :
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vacuum breaker (16) attached to the outer suyrface oE
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to the overflow pipe (15); and an oxygen detector
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emas clarmed in claim5, wherein the chilled
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wat er vessel (20) and the refrigerated container (10).

a vacuum breaker (16) attached to the outer surface of the

refrigerated container (10) near the top opposite to the overflow pipe (15);

and
an oxygen detector (17) connected to the refrigerated container (10).
6. The system as claimed in claim 3, wherein the chilled water vessel
(20) further comprises:

a discharge pump (200) to push the chilled water to thé refrigerated

container (10); and

a water filter (22) and a sterilizing device (23) attached between the

'chil_led water vessel (20) and the refrigerated container (10).




