SPG Spray Dryer
for Soy Protein

YPL Pressure
Spray Congealer

Ⅰ . Features of material
Soy protein, or known as soya bean protein is not easy to be atomized
due to its high viscosity. With normal high-speed centrifugal atomizer, it cannot
be atomized well. With normal pressure spray dryer, the investment is highly
increased because of its height. Furthermore, the feeding temperature of
material is very high. As per these features, the combined spray dryer is specially
designed: with drying tower of centrifugal spray type (short in height and big in
diameter), centrifugal air inlet distribution (spiral case with hot air distributor),
and pressure nozzle (centrifugal atomization result is not good, and the product
is not instant soluble, so we choose atomization under high pressure). With this
structure, the investment is much lower, meanwhile it can reach the relative
requirements of the product.

Ⅱ . Features of structure
1. Type of spraying: It adopts pressure spray drying. The homogenizer is modified as high-pressure pump to
provide high pressure.
2. Discharge type: The final products are collected from cyclone separator, not from the bottom of drying tower.
As the fluidity of soy protein powder is not good, and it is easy to be stuck onto the conical part of drying tower, the
chain scraper should be installed at conical part to scrape off the powder stuck there. The collected products will be
sent to packing room pneumatically, and cooled to around room temperature during pneumatic transportation.
3. This kind of drying method could protect the active ingredient of soy protein powder from being damaged.
4. Multi nozzles are utilized for spraying system. To avoid cross contact of the sprayed mist, the spraying area
of nozzles are specially designed as semi-circular structure, and the high pressure nozzles are normally US brands.
5. To avoid over pressure of the drying tower, there is a vacuum protection device at air inlet.
6. The hot air distributor manufactured based on specialized technology. To avoid deviation of air velocity, the
hot air distributor is divided into multiple air inlet with control valve at each air inlet to make the hot air uniformly and
spirally goes into drying tower, which could ensure the effective utilizing of heat and non-sticking of material on the
wall.

Ⅰ . Working Principle
Melted materials are pumped into the feed tube by high pressure
pump, and achieve high pressure (adjustable), enters into the rotating
chamber in tangentially. The materials liquid gains rotary force in the
rotating chamber. In terms of the conservation law of spin angular
momentum, rotating speed is in inverse proportion to the radius of the
whirlpool; so the closer the liquid approaches to the axis, the greater the
rotation speed will increase and the smaller the static pressure will be.
Consequently, it forms a gust of air pressure in middle of the atomizer
which is equivalent to the air cyclone of atmospheric pressure, and the
liquid becomes the circular film revolved by the air core. Meanwhile,
by means of hydrostatic pressure being converted into kinetic energy
of liquid film, the liquid is sprayed out from the pressure nozzle in high
speed. The liquid film stretches, attenuates and divided into small
droplets finally.
The ambient air enters into air condenser, and heat exchanged to
set temperature inside the condenser , then flows through the hot air
distributor, and enters into the tower. The fine mist (the size of the mist
can be adjusted) contacts with the cooling air and is solidified instantly,
and cooled continuously in the process when it drops down. The cooled
materials will be discharge from the congealing tower and the cyclone,
and the air will be exhausted by the exhaust fan.

Ⅱ . Notice of Inquiry
Please tell us the melting point, drop melting point, output and
pellets requirements of the materials and product when to make an
inquiry.

Ⅲ . Applications
Spray congealing of stearic acid, wax, fat and the other products
which could be melted under not too high temperature.
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YPL Pressure
Spray Congealer

Ⅰ . Advantages and Shortages of Centrifugal Spray Congealer

Ⅳ . Technical Parameters
Specification

YPL-50

Air Inlet Temp
Air Exhaust Temp

YPL-100

YPL-150

ⅰ . Main advantages
YPL-200

YPL-300

YPL-500

-20°C to 30℃, adjustable
20-40℃ (depend on the properties of the product, and URS)

Nominal
Processing
Capacity
(Kg/h)

50

Main Pellets
Diameter Range
(µm)

100-350

100

150

100-350

100-350

200

100-350

300

500

100-350

100-350

Cooling dehumidifier, cooler

Cooling method
Cooling Tower
Diameter (mm)

1300

1600

1800

2000

2300

2500

Overall
Dimensions (m)

6×2.0×15

8×3×16

8×3×17

9×3.5×17

9×4×18

10×4.5×20

Collection rate

ZLZ High Speed
Centrifugal Spray
Congealer

95-99.5%，depend on the properties of the product and configurations

Remarks:
1. The above parameters are calculated according to the most popular congealing material (stearic acid).
Provided that the material is different, the parameters will also be different. Please contact us before choose the
specifications. And it is suggested to make trial before finalize the order
2. Cooling source: when the cooling source is different, the capacity of the same equipment could be very
different. Please make sure use the cooling source required by us.
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1. The completion of the market are very
intensive these days. It is necessary to increase
the processing capacity with plant. It is very difficult
to increase the capacity with traditional design,
while Centrifugal spray congealer could be very
large, such as 20 tons per hour.
2. Powder and irregular flake materials
are very hard to compete with the domestic and
overseas suppliers. Regular pellets has the
characteristics of lowest flying powder, good
flowability and easy metering, well dispersion and easy dissolution, as well as stability, so the product is very
competitive.
3. Centrifugal spray congealing technology is used to improve the operating conditions and environment,
control the flying powder in the processes of granulation, transportion and packaging.
4. Compare to the traditional technology, centrifugal spray congealer has the advantages of large capacity,
uniform pellets, high yield and convenient operation.

ⅱ . Main shortage

The investments on equipment and workshop are higher.

Ⅱ . Design
The congealing process of melted material is generally divided into three stages: the first stage is pre-cooling
process. The melted material is cooled from feeding temperature to melting point. The second stage is solidification,
the melted material liquid will be solidified, and the temperature normally keeps almost the same in this period. The
third stage is cooling and hardening of the solid material. The product will be cooled in this stage.
The time of the above three stages differs from each other according to the properties of different materials.
In terms of the conversion process of the materials from liquid state to solid state inside the spray tower, we build
a data model, which guides us to calculate the diameter of the tower body, so to choose the specification of the
equipment.
To simplify the calculation, we make and assumption: a drop of material is to heat exchange with infinite cold
air. We have get the following relative calculation:
Pre-cooling time of Melted material: θd(s): (Td-Tk)/(Tc-Tk)=ExP(Hdθd/DcPd)
Solidification time: θc(s): θc=DPcLf/Hc(Tc-Tk)
Cooling and hardening time: θs(s): (Tc-Tk)/(Ts-Tk)=ExP(Hsθs/DCsPs)
Td, Tc, Ts, Tk: the congealing temperature, solidifying point of melted material, discharging temperature of
pellet product and cooling air temperature (° C)
Hd, Hc, Hs: the heat transfer factors between the material and cooling air during the periods of pre-cooling,
solidification, cooling and hardening (Kcal/m3.s. ° C)
Lf: Latent heat of solidification
Pd, Pc, Ps: The constant pressure density of the material when it is melted material liquid, during solidification,
and already solidified (kg/m3)
D: Diameter of pellets (mm)
So we get the total time:
θ(s): θ=θd+θc+θs
Calculate based on the density of the product to calculate the lowering down speed Vt, so the height of the
tower should be: H=θ*Vt-L
Calculate the running distance of material under centrifugal force (L), and decide the diameter of the tower.
D=2L
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