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The moment the horizontal type was changed to vertical, 
the history of dryer changed dramatically.

Okadora Cyclone Dryer 
Sludge treatment system
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The Okadra Cyclone Dryer is a revolutionary 
vertical, completely pollution-free drying 
system that breaks the mold of conventional 
technology. It is the world's first innovative 
dryer capable of drying both solids and 
liquids, such as food waste, seafood 
products, and industrial sludge.

QR code to view 
the video.



The Okadora Cyclone Dryer was developed by petroleum refinery plant design engineer. It is a revolutionary vertical, completely pollution-free drying system that breaks 
with conventional technology concepts, producing no wastewater and no odor.  With nearly 500 units installed in factories, hotels, shopping centers, local governments, 
and other facilities of major Japanese manufacturers, it is the most reliable dryer in Japan. It is the world's first groundbreaking drying system capable of drying both 
solid and liquid materials, including food waste, seafood, and sludge discharged from factories.

The most distinctive feature of the Okadora Cyclone Dryer is the cyclone fin,a blade attached to the lower 
center of the main unit. 
As the fins rotate, the material to be dried is simultaneously scraped up onto the vertical heating surface and 
pushed into a thin film on the wall surface. 
In this process, heavier materials, i.e., those with higher moisture content, are preferentially pushed to the 
heating surface by the action of centrifugal force. 
Then, the heated material with lower moisture content moves to the evaporation surface, further promoting 
moisture evaporation. 
This process is repeated as needed. 
The heating surface and the evaporation surface become infinitely equal as the dried material becomes a 
thin film and contacts the heating surface, and the contact speed with the heating surface is fast, causing 
turbulent contact at the thin film boundary. 
The cyclone fins, as the name implies, can also scrape up slurries and other fluid materials and bring them 
into thin-film contact with the heated surface.

Features of Cyclone dryer
No waste gas
No dust
Very low energy loss
Converts less than 1/4 of conventional dryers
Thermal efficiency is 4 times higher than conventional dryers
No need for sorting or separating foreign materials
Capable of drying evenly with ultra-low moisture content from 10 to 0.1%.
Dried material with the required moisture content can be extracted.
Dried products can be made into high-quality fertilizers and feeds
High yield of dried products such as food and feed
Low equipment cost
Can be installed in any location
Very easy to maintain and manage
Easy operation and unmanned operation
One Okadora dryer can handle all dried products, both liquid and solid

Cyclone dryer with outstanding thermal efficiency

All raw foods such as meat, fish, and vegetables contain cells.
If you simply dry these foods, the water will be removed from the cells but they will return to their original raw 
state.
If this dried product is used as fertilizer, it will cause the roots of vegetables in the fields to rot.
Traditionally, to produce animal feed or fertilizer, complex processes such as boiling, concentration, and drying 
had to be carried out in separate machines to destroy the cells in the raw foods.
The Okadora Cyclone Dryer has thermal efficiency more than four times that of conventional dryers, so the raw 
materials fed into it immediately rise to nearly 100°C and boiling begins.
This destroys the cells in the raw foods, and they are then simultaneously concentrated, dried, and sterilized 
inside the cyclone dryer.

Boil drying is Okadora's patented technology that can simultaneously 
perform boiling, concentration, drying, and sterilization.

In the Okadora dryer, the material to be dried comes into contact with the heating surface at an extremely fast 
speed of 10 to 30 m/s or more, resulting in a rapid temperature rise rate. However, if the heat transfer is fast but 
the evaporation rate is slow, the material will simply retain the heat and will not be able to dry.In the Okadora 
dryer, the material to be dried comes into contact with the heating surface in a thin film as shown in the diagram 
below, so the evaporation area of ​​the material to be dried is the same as or slightly wider than the heating area. 
Since evaporation occurs at the same time as heating, the given heat is evaporated and dissipated at the same 
time, achieving a balance between the heat transfer rate and the heat evaporation and dissipation rate, resulting 
in extremely efficient drying. With conventional dryers, there is a time lag between heating and evaporation, and 
the heat retained in the material is not evaporated and dissipated evenly at the same time, resulting in very poor 
drying efficiency.

In conventional horizontal dryers, the material to be dried is filled up to about half its length, but in horizontal 
paddle dryers and horizontal disk dryers, water cannot evaporate from the filled area at all, and the material to 
be dried is only heated and stirred.With a horizontal paddle dryer, only the material to be dried that has been 
stirred up by the stirrer blades evaporates and dissipates, and evaporation occurs only in the very small surface 
area where the material is heated and stirred.With a horizontal disk dryer, the heating area is large and so there 
is good heating power, but the amount of evaporation per surface area of ​​the material to be dried is very small, 
and the amount of evaporation 
from stirring is also small, 
unlike with a paddle dryer.
However, with a paddle dryer, 
the heating area is small, 
so the drying efficiency is poor 
no matter how well the 
evaporation from stirring is
.And the biggest drawback 
of a horizontal dryer is that 
there is a time lag between 
heating and evaporation, 
resulting in very poor drying 
efficiency.



Tei-Nenpi can treat wastewater and odors completely pollution-free

The waste steam generated during drying contains odorous 
components and soluble nitrogen.
This waste steam is sent to the Tei-Nenpi deodorizing furnace 
at nearly 100°C. Here, the direct-fire combustion method 
completely decomposes the odorous components, BOD, and 
COD components at a reaction temperature of over 650°C 
and a residence time of 0.3 seconds, and releases them into 
the atmosphere as non-polluting water vapor.The greatest 
feature of the 
Tei-Nenpi deodorizing furnace is that it fully recovers exhaust 
heat in three stages.The first is the recovery of the radiation 
heat of the reaction temperature, the second is the recovery of 
the radiant heat generated during the reaction, and the third is 
the indirect heat recovery of the waste heat.
This makes it possible to raise the temperature of the waste 
steam from 500°C to 550°C before it enters the reaction 
chamber.In other words, the amount of hot oil required to 
reach a reaction temperature of 650°C only increases by 
100°C to 150°C, achieving significant energy savings.

Cyclone dryer compact multi-purpose general modelsOkadora Cyclone dryer line-ups
Batch feeding automatic discharge type

Direct feed automatic continuous operation type

Automatic continuous operation type with lift transport feeder



Okadora sludge drying system
It is possible to freely adjust the moisture content of liquid sludge 
(moisture content 98%) or dewatered sludge (moisture content 85%) 
to the desired moisture content and dry it.
The excess sludge generated by activated sludge wastewater treatment contains all the cells of bio-bacteria. 
If this sludge is fermented with the usual moisture adjustment, it will mature after 2 to 4 months and can be 
used as fermented fertilizer.If this sludge is boiled and dried with an Okadora cyclone dryer, the cell tissue is 
destroyed, and if the moisture is adjusted to 40 to 50% and then fermented, it can mature in just 6 to 8 
days.Also, if sludge that has been dried to 10% moisture with a conventional hot air dryer is soaked in water, 
it will return to sludge again, and if used as fertilizer, it will cause the roots of food to rot.If it is boiled and 
dried with a cyclone dryer, the cells are completely destroyed, so it will not return to sludge even if it is 
submerged in water, and it can be used as an optimal fertilizer.



Sludge, no waste water,
no-odor, drying

A completely pollution-free drying system that performs ultra-high-efficiency 
drying and deodorization without producing a single drop of wastewater.

Organic sludge, which itself has a strong odor, or which emits a strong odor when dried, contains high 
concentrations of BOD and COD.  
Typically, separate equipment such as deodorization devices or large wastewater treatment facilities are 
installed, but the high concentrations of BOD and COD emitted from the aforementioned waste vary 
greatly, making equipment design extremely difficult.
This system eliminates odor and harmful components by high-temperature oxidation decomposition using 
the Tei-Nenpi high-temperature oxidation deodorization device, regardless of the concentration 
fluctuations of BOD and COD. The exhaust steam generated by the cyclone dryer is released into the 
atmosphere in an odorless and pollution-free state, without producing a single drop of wastewater.

Sludge, livestock manure Boiled, 
dried, odorless Composted

Not only sludge, but also livestock manure is composted through boil drying and 
rapid maturation without waste water or odor.

By boiling and drying sludge and livestock manure, the cell structures of the raw materials are destroyed while 
moisture is removed, resulting in a uniform moisture content of 40-50% throughout the cells.  
This completes the primary fermentation, which is traditionally associated with anaerobic fermentation 
accompanied by foul odors, and the secondary fermentation, which is the transition from anaerobic to aerobic 
fermentation.
Following this, the actual fermentation process of maturation can be immediately carried out, eliminating odor 
generation and reducing the previously required fermentation period of 60–70 days to 7–10 days—a tenfold 
reduction—while also reducing the required fermentation area to one-thirtieth of the previous size.  
Additionally, livestock manure, which was previously considered impossible to dry quickly, is now co-dried with 
sludge using a super-heat dryer for high-speed boiling drying.
The waste steam generated during drying is subjected to high-temperature oxidative decomposition in a super-
heat steam-generating deodorization furnace, rendering it odorless and non-polluting. It is then utilized as a heat 
source for the super-heat dryer before being released into the atmosphere.



Sludge drying and carbonization
Drying and carbonization systems for all types of sludge

Un-dewatered sludge (high-moisture sludge), dewatered sludge, etc., can be boiled and carbonized regardless of moisture content.Sludge is sorted into separate receiving hoppers based on type. 
Those that can be recycled as fertilizer through drying are sent to the Okadra Cyclone Dryer for boiling drying.  Others are sent to the Okadra Carbonizer for carbonization processing and recycling. 
Of course, no wastewater or odors are emitted.

Raw material receiving area

Okadora carbonizer

Control room

Okadora cyclone dryer

Te-Nenpi deodorizer



Human urine, sludge drying
Raw sewage can also be dried quickly Super drying system that handles all types of waste

The Okadra Super Heat Dryer dries all kinds of waste that is normally difficult to process, such as raw sewage, sludge, waste acid, waste alkali liquid, and raw garbage.
The waste steam generated during drying is sent to the Te-nenpi deodorization device, where odors and harmful substances are decomposed by high-temperature oxidation, eliminating any foul odors or wastewater.

Control room

Neutralization device

Okadora Super Dryer



Activated sludge dried fuel Direct carbonization of 
sludge and livestock manureActivated sludge and waste oil recycled as auxiliary fuel without dioxin generation

By adding used cooking oil and other waste oils that have deteriorated to activated sludge and drying them, 
they can be recycled as auxiliary fuel that does not generate dioxins and can be used in incinerators, thermal 
power plants, and other facilities.

Sludge and livestock manure are fed directly into the carbonization machine 
for ultra-fast carbonization with no wastewater, no odor, and no pollution.
Strongly malodorous sludge and livestock manure are fed directly into the Okadra Carbonizer for ultra-
high-speed carbonization treatment.
The odorous components and dissolved nitrogen components contained in the organic gas generated 
during carbonization are sent to a hot air deodorization furnace, where they are oxidized and 
decomposed at high temperatures to become harmless. After being used as a heat source for the 
carbonizer, they are released into the atmosphere.
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