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O0num 3 HaubiLW Po3n06CIodicenux i 0ocaioliceHux npo-
Uecié Yy xap4oeiil nPOMUCI080CHI € NPoUeC CYWinHs, 6iH cma-
HOBUMb 3A6ePULATbHY CMAO0 MEXHOJIOZIMHUX CXeM 1 GU3HA-
uae axicmv 20mo6020 npodyxmy. Bemanoeneno, wo 3ae0saxu
epexmuenomy euxopucmanmio 06’emy cywapxu ma 36invuen-
HI0 nosepxui pazoeozo xowmaxmy iHmeHcu)iKyeascs npovec
CYWINHA MA 3MEHMUNACS COOIBapMICMb BUCYULEH020 NPOOYKNLY.
Busnaueno, wo 36invuyeants 6i0HOCHO weudKxocmi ducnepcroi
1 2430601 paszu 6 c6o10 uepey 30ibWYBAIL0 PYWilinY CuLY nNPoye-
CY CYWIHHA | 3MEHWYBATIO0 SUMPAMY MENJOHOCIA HA CYWIHHA.
3'c06ano, wo Npu 3aCMOCY6anHi iHepmmozo Hocis 30 vuyea-
J1acs 6i0HOCHA WEUOKICMb nosepxHi Pa306020 Konmaxmy.

IIposedeno meopemuuni ma excnepumenmanvhi 00Ci0-
JHCEHNA, AKT 0036OUNU 00ePHCAMU eMNIPUMHI CNiGEIOHOWEHNS,
HeoOXI0HI 0151 THIHCEHEPHO20 POPAXYHKY KOHCMPYKMUGHUX 0CO-
Onusocmeil cymapku i3 ncee003pioNCeHUM WAPOM THEPMHO20
HOCIsL 0151 CYwints QucnepcHux xap1osux npodykmie. Ocnoeni
0Co6IUE0CME YCMANHOBKU Ol CYWIHHA OUCNEPCHUX XAPUOBUX
npodyxmie noaszaromv 6 Hacmynuomy. Ilo-nepwe, y eepxuiil
yacmuni xamepu 06ye posmiwenuii npucmpiii 0N Ya06AEHHS
npodyxmy, axuil 3ano6ieae 6UHECEHHIO PA3OM 13 HACMUHKAMU
inepmnozo nocia. Io-opyze, suxopucmanns pmoponaacmogoi
Kpuxmu 0auo 3mozy inmencuixyeamu npoyec Cyuinns 6HACi-
00k 30i1vwenns nosepxui mensomacooominy. Illo-mpeme, euxo-
PUCMAHHA BEHMUNAMOPA | KAOPpUDeEPa 003601110 OMmpuMamu
cyxe 2apsie nogimps HeoOXioHOT memnepamypu, 3anodizarouu
nomemuinuIo npooyxmy.

ITi0 wac po3po6ru cymunvroi ycmanosxu 6yao 6Cmano61eHo
0CHOBHI 8UMO2U 3abe3neuents PIGHOMIPHOZ0 CYUIHHA 6 YCbOMY
00’eMi CYmUNLHOT Kamepu NPu GUCOKUX MEXHIKO-eKOHOMIMHUX
nOKA3HUKAX: MIHIMATLHUX 2a6apumax ma MiHiMaXbHUX 6Uumpa-
max mamepiaiieé Ha no0Y00sy CYWapKu, MHIMALHUX 6UMPA-
max menniomu ma eneKmpoeHepeii HA BUCYWYBAHHS 00HOZ20
KiJl0gpama cuposuru, npocmomy 00CaYy208Y6anHi, 3MEHUIEHHS.
sapmocmi pemonmy 001a0HAHHA. HeBUCOKI 3ampamu HA 6UPOO-
HUYUMB0, NPocMoma i HATUHICMb eKCNAYamauii.

ITi0 nac nopiensanns po3paxynxie 3a nOKA3HUKOM eHepzoe-
exmuenocmi ecmanosneno, wo enepzoedexmusHicmo po3po-
Onenoi moodeni cywapru euwa na 0,25 % y nopisHsnni 3 muno-
6010 MOOeJLO CYmapru

Kntouosi cnosa: cywinns, ncesdo3pioicenuti wap, oucnepchi
xap4osi npodyxmu, Kaiopugep, mexHou02iMHaA cCXeMa, menjio-
MacoooMmin
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1. Introduction years. Fig. 1 shows the comparison of various drying tech-

niques in terms of their energy consumption [3].

According to reference [1], the processes related to
drying account for 25 % of the national energy consump-
tion by industrialized countries; in the food and processing
industry — up to 30 %. Paper [2] indicates that the drum-
type convective dryers are characterized by specific energy
consumption of 4,000-9,000 kJ/kg of evaporated moisture;

Radiation,
HFC, 8%

21%

Conduction,
14 %

in this case, most losses accounted for the used drying
agent (up to 40 %). In this regard, the issue on rational use
of energy can be resolved in two basic ways:

— development of new, and improvement of existing,
drying techniques;

— development of new technological procedures for the
process of dehydration.

Choosing an energy efficient drying technique, as well
as energy savings, have been increasingly relevant in recent
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24 %

icrowave
radiation,
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Fig. 1. Comparison of specific energy consumption by
different drying techniques



Given these data, specific energy consumption is not the
lowest at convective drying, but this technique has a series
of advantages, such as:

— high productivity;

— simple organization of the process;

— no complexity in operation and equipment.

Thus, it is a relevant task to devise new, and to modernize
existing, drying techniques. That is why this study addresses
drying in the pseudo-liquefied layer of an inert carrier, which
has not been applied up to now for drying the pomace of wal-
nut kernels because of the process complexity.

2. Literature review and problem statement

Paper [4] reports results of research into dehydrating
disperse foods during industrial production. It shows that
scientists are forced to search for, and apply, increasingly
modern and economically viable drying techniques. The
issue of finding and choosing the energy-saving drying
equipment requires additional investigation. Research into
drying involves the processes of moisture removal from a
food material, as a result of simultaneous heat and mass ex-
change processes [5].

Based on the research results, the authors established
that most food products have a high moisture content,
which is exceeds 80 %. This indicator makes food unstable
to damage, requiring additional scientific investigation.
This very approach was used in [6], whereby the result of
dehydration of food products is a possibility to store them
in stable and safe states. The study showed that reducing
the activity of moisture had led to a significant increase
in the shelf life of dried foods. The research reported in
work [7] also established two basic conditions for improv-
ing the drying technology:

— bringing the drying kinetics in balance conformity;

— balanced hydrodynamic and thermodynamic condi-
tions of the drying process to changes in the condition and
properties of the dried material.

The above studies suggest that the time over which
a material resides in the drying apparatus should not be
less than the time required for drying to a predetermined
humidity. It was also found that the compliance of the
external environment parameters, according to the second
condition, provides for the wet transfer mechanism, as
well as the kinetic drying process. This also eliminates the
possibility of spoiling a product during drying. In addition
to these conditions, when choosing a drying technique and
the process equipment, one should be guided by the follow-
ing principles:

— low cost of the process stages;

— safety of drying;

— ensuring the process technology [8].

Another effective way to reduce the cost of a dried
product is intensification of the drying process through
the effective use of a drying chamber. The intensification
of the drying process is associated in work [9] with an
increase in the phase contact surface. By increasing the
relative speed of the dispersed and gaseous phases, the au-
thors increase the driving force of the drying process and
reduce the heat-carrier consumption for drying. In addi-
tion, one of the common drying techniques for dispersed
materials is drying in the pseudo-liquefied layer of an
inert carrier, which is widely used in various industries.

Such a method can significantly accelerate the process of
drying food products [10]; however, achieving optimum
energy consumption requires additional research into
establishing ratios of structural elements in dryers with a
pseudo-liquefied layer.

Patterns in the drying of walnut kernel pomace in a
pseudo-liquefied layer are determined by the simultaneous
progress of several physical phenomena related to transfer
of heat and mass: heat exchange between the surface of
a material and the environment, evaporation of moisture
from the surface of a material into the environment (mass
release), the movement of heat within the material (heat
transfer), the movement of moisture within the material
(mass transfer).

All this allows us to argue that up to now the maximum
efficiency of drying products at minimum energy costs has
not been demonstrated. That underlies further search for
the optimum parameters and the type of drying equipment.
Thus, this work addresses the construction of empirical
correlations among design features of dryers with a pseu-
do-liquefied layer of inert carrier and the establishment of
efficiency indicators.

3. The aim and objectives of the study

The aim of this study is to improve dryers with the pseu-
do-liquefied layer of an inert carrier based on establishing
correlations among their design features.

To achieve the set aim, the following tasks have been
solved:

—to design an experimental installation for the process
of drying the dispersed food products;

—to investigate dependences between the drier’s effi-
ciency and the temperature of a material in the process of its
dehydration;

— to explore energy efficiency of the proposed dryer mod-
el with a pseudo-liquefied layer of inert carrier.

4. Materials and methods to study the equipment for
intensifying a drying process

The drying of dispersed food products in a dryer with
the pseudo-liquefied layer of an inert carrier is a complex
technological and physical process, due to the simulta-
neous grinding and milling of particles of the dried pro-
duct [11].

The material that we used in the research is the pomace
of walnut kernels. To provide for the rational use of meth-
ods for transporting and storing walnut kernel pomace, we
examined the dispersed composition of the product by the
method of microscopic determination.

Analytical, theoretical, and experimental methods of
research into the drying process were applied in our study,
as well as a statistical method of experimental planning. In
addition, results from measurements of technological indica-
tors of the drying process in a dryer with the pseudo-lique-
fied layer of an inert carrier were treated using the method
of computer processing.

To investigate the process of drying the walnut kernel
pomace in the pseudo-liquefied layer of an inert carrier and
to solve the set tasks, we have designed and fabricated an
experimental installation.



5. Experimental installation for the drying process of
dispersed food products

Based on the results from laboratory studies, we have
designed an experimental industrial installation for drying
the dispersed food products. The drying process in it is en-
abled in the following way: drying of the sprayed material in
a direct flow with the gaseous heat-carrier and final drying
at the surface of the inert materials that are in a state of
fluidization.

Our theoretical and experimental studies have made
it possible to derive empirical correlations, necessary for
engineering calculation of design features of a dryer with
the pseudo-liquefied layer of an inert carrier for drying
paste-like dispersed products. The installation for drying is
characterized by the following features:

— the upper part of the chamber hosts a device to capture
a product, thereby preventing the outflow of an inert carrier
along with particles;

— using fluoroplastic crumbs makes it possible to inten-
sify the drying process as a result of the increased heat-and-
mass exchange surface;

— the application of a fan and a heater makes it possible
to obtain a dry hot air of the required temperature, thereby
preventing darkening of the product.

When designing a drying plant, the main requirements
were as follows: low costs for production, simplicity and re-
liability in operation, low energy consumption for a drying
process. The initial data employed to design and construct a
drying plant are given in Table 1.

Table 1
Initial data to design and construct a drying installation
1 Raw material Walnut kernel
pomace
Dryer’s productivity in terms of wet
2 . 0.45
material, kg/s
3 Loading raw materlals and product Automated
discharge
4 Drying mode control Automated
) Control of heater Automatgd,
electronic
6 Number of people to operate 3-5

According to the initial data, we selected a drying instal-
lation of continuous action with an electric heater.

A technique to supply heat to a product — convection, a
heat-carrier — air.

Fig. 2 shows the structure of the designed drying
chamber.

Schematic of the designed drying installation is shown
in Fig. 3.

The drying installation consists of cylindrical-conical
chamber 1, gas distribution grille 2, which is placed at the
bottom of the chamber.

Inlet nozzle 3 is connected to electric heater 4 to heat
the air fed into chamber 1 by pressure fan 5. The top of
chamber 1 hosts a nozzle to introduce a product into cham-
ber 6 with a dispenser. Outlet nozzle 7 is connected to
DCSF 8. The bottom part where a dry product is collected,
hosts a conical shutter along the axis of the unit. The shut-
ter is pressed against the bottom hole of ASFP 8 through a
screw with a spring.

Fig. 2. Cross-section of the cylindrical-conical chamber of
the drier with a pseudo-liquefied layer of the inert carrier:
1 — drying chamber; 2 — product capturing device;

3 — openings; 4 — outlet nozzle; 5 — inlet nozzle;

6 — gas distribution grille; 7 — inlet for heat-carrier;

8 — hatch; 9 — bolts; 10 — nuts; 11 — sealing; 12 — gasket
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Fig. 3. Schematic of experimental installation:
1 — drying chamber; 2 — gas distribution grille;
3 —inlet nozzle; 4 — heater; 5 — fan; 6 — nozzle to introduce
a product into the chamber; 7 — product release nozzle;
8 — device with counter-swirling flows (DCSF)

The installation for drying food products operates in the
following way: heated air is fed to drying chamber 1 through
distribution grille 2 by heater 4 and fan 5, which brings the
inert carrier to the fluidization state, under which the carrier
particles intensively move relative to each other. The parti-
cles of the carrier receive, through the nozzle, a paste-like
product, which envelopes fluoroplastic crumbs with a thin
film. Under the action of the heated air, the film dries and
crushes to the fine-dispersed particles of the product. Then
the spent air, along with the product, enters the swirler,
from which the resulting mass enters the capacity for a dry
product.

The proposed technical solution was tested at an ex-
perimental bench with a standard design of a dryer at pro-
ductivity 55-60 m3/h with the air heated, at the inlet, to a
temperature of 110...150 °C, and, at the outlet, to 52...60 °C.
The drying chamber’s volume was 1.7 liters, its diameter —
0.12 m, the body height — 0.14 m. The distribution grille was
made in the form of a mesh of 0.001x0.001 m. The grille’s
diameter was 0.05 m.

DCSF to capture a product has a diameter of the primary
flow D1=0.45 m, a diameter of the vortex swirler D»=0.9 m,
a diameter of the dust hole D3=0.6 m. A dusty gas can enter
the body, at the same time, through the central axial inlet
and the tangential inlet of the gas flux. The secondary flow,



which is fed through the swirler with a hole diameter D;,
moves from the top of the body downwards. In the course of
its movement, it gradually blends with the near-axial flow,
which moves from the bottom upwards through the swirler
with a hole diameter D, [12].

Thus, the use of the installation for drying paste-like
materials, due to cooling a product in the bunker, makes it
possible to obtain a better product, which can be applied in
agriculture and food production.

Based on the selected rational regimes, we calculated,
by using empirical and standard equations of heat and mass
balance, basic technical characteristics for the installation
for drying a product in the pseudo-liquefied layer of an inert
media. The main characteristics for the installation are given
in Table 2.

Table 2

Basic characteristics of the installation for drying walnut
kernel pomace

Characteristic Characteristic
value

Dryer productivity in terms of wet material, kg/h 1,980
Productivity in terms of evaporated moisture 1,000
Heat consumption, W 35-10*
Air consumption, kg air/kg moisture 32
Consumption of heat for evaporating 1 kg of

. 3,070
moisture, k]

Having compared the data on specific consumption of
heat for evaporating 1 kg of moisture under different drying
techniques, given in Table 3, we argue that drying a dis-
persed product by the devised technique could bring down
the typical specific consumption of heat. It should be noted
that the designed dryer executes a complete process of dry-
ing the product, that is, the actual drying and trapping of the
product in the device with counter-swirling flows.

Table 3
Consumption of heat for evaporating 1 kg of moisture

Consumption of heat for

Product drying technique evaporating 1 kg of moisture, kJ

Drum-type dryer 4976
Chamber dryer 7,952
Belt dryer 5,281
Devised technique 4,080

Thus, we have designed an energy-efficient installation
for drying dispersed products in the pseudo-liquefied layer
of an inert carrier with a capacity of 1,980 kg/h for a wet
material and a heat consumption of 4,080 kJ.

6. Results of studying the dependence of a dryer
performance on the temperature of a material during its
dehydration

Establishing a dependence between the performance
of a dryer and the temperature of a material during its
dehydration is one of the relevant tasks when studying
a food drying process in the pseudo-liquefied layer of an
inert media. From Fig. 4, we observed that the specific
performance of the dryer in terms of evaporated moisture

is directly proportional to the temperature of the drying
agent, that is, increasing the air temperature at the in-
let to the drying chamber increases the performance of
the dryer, reaching its maximum value at productivity
AW=150 kg moisture/m® hour. Thus, it has been estab-
lished that the optimum temperature for drying dispersed
foods in the pseudo-liquefied layer of an inert carrier is
130 °C. At this temperature, the maximum performance
of the drier is attained in terms of evaporated moisture. If
one increases the temperature of a drying agent, it would
lead to deterioration in product quality and to an increase
in energy consumption. The resulting curve indicates that
the temperature is the most meaningful factor that affects
the performance of the dryer.
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Fig. 4. Dependence of dryer performance (A W) on air
temperature at the inlet to the chamber (#.,) at ®;~45 %,
0#=10 %

60

Fig. 5 shows interrelation between specific perfor-
mance of the dryer and the initial moisture content of a
material (o;,) at different temperatures. These data char-
acterize a degree of decrease in the dryer performance de-
pending on the initial mass fraction of moisture in a prod-
uct. The lower the mass share of moisture in a product, the
lower the performance of the dryer for evaporating this
moisture. The experiment error is 2 %.
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Fig. 5. Dependence of dryer performance (AW) on the initial
moisture content in a product at ®;;=10 %;
1-90°C;2—110°C;3—130°C

The practically important generalized dependence

AW:f(O)iru Oy tex)y (1)

was studied with the use of statistical methods for experi-
ment planning [13].

Our calculations have established that the factor, which
affects most the performance of a dryer in terms of evaporat-
ed moisture, is the initial temperature and moisture content
of a material. Temperature at the inlet to the chamber and
the resulting humidity of the material also exert significant
influence.



The temperature mode of drying, which enables obtain-
ing a product with the resulting moisture content of up to
10 %, is as follows:

— at the inlet to the chamber — 100...130 °C;

— at the outlet from the chamber — 40...60 °C.

7. Studying the energy efficiency in
the process of drying dispersed products in
a dryer with the pseudo-liquefied layer of
an inert carrier

The issue of energy efficiency of the drying process is
extremely relevant [14]. By conducting an analytical study
of the process of drying dispersed materials, we have devised
ways for improved efficiency of driers in the pseudo-liquefied
layer of an inert carrier (Fig. 6).

‘ Techniques to improve dryer

Fig. 8. The designed model of a dryer in the pseudo-liquefied
layer of an inert carrier: 1 — drying chamber; 2 — product
capturer; 3 — openings; 4 — outlet nozzle; 5 — inlet nozzle;
6 — gas distribution grille; 7 — inlet for a heat-carrier;

8 — hatch; 9 — bolts; 10 — nuts; 11 — sealing; 12 — gasket

energy efficiency Table 4
ﬁ Technical characteristics of dryer GTZ-01
l l Performance of dryer in terms of evaporated {
Prepare material for ’ { Dry a material ] moisture, kg/h 000
dryin — ,
ne ' Mass share of moisture in a product, %:

Reduce moisture content Intensify the progress of drying starting 45-75
in a material before ! resulting 5-8
dryi hanical X o

rylrzﬁ f(lE:;fc ea)mca Intensive agitation in the pseudo- Heat carrier temperature, °C:
liquefied layer of an inert carrier at inlet 259
predetermines high heat- and |
mass exchange due to the at outlet 125
enlarged heat-exchange surface
Table 5

!

[ Continuous drying process }

Technical characteristics of the designed model of a

dryer

Fig. 6. Ways to improve energy efficiency of dryers in
the pseudo-liquefied layer of an inert media

To compare dryers in the pseudo-liquefied layer of an inert
carrier in terms of energy efficiency, we selected a standard
structure of the dryer GTZ-01 for drying dispersed materials
and the proposed model of a dryer in the pseudo-liquefied
layer of an inert carrier. The general form of dryers is shown
in Fig. 7, 8; specifications of the dryers are given in Tables 4, 5.

d, 6 d, |
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Fig. 7. Dryer in the pseudo-liquefied layer of an inert
carrier GTZ-01:1 — drying chamber; 2 — nozzles for product
discharge; 3 — nozzle to introduce a product to the chamber;

4 — nozzle to introduce a heat-carrier; 5 — agitator; 6 — air inlet

Performance of dryer in terms of evaporated mois-

ture, kg/h 1,000
Mass share of moisture in a product, %:

starting 40-60
resulting 8-10
Heat carrier temperature, °C:

at inlet 130
at outlet 50

In order to compare dryers in terms of energy efficiency
at moisture removal, we employed a formula derived by sci-
entists in [15]. To assess the efficiency of energy use during
drying one should take into consideration the performance
of a dryer in terms of evaporated moisture, referred to the
specific energy consumption.

- Am / AT, )

Q/Am
where E, is an indicator of energy efficiency, (kg/h)/(J/kg);
m is the mass of moisture, removed due to drying, kg; t is
the drying time, h; Q is the full energy consumption for a
process, J.

Results from our calculations are shown in Fig. 9.

The energy efficiency index under conditions of drying
in the dryers of a pseudo-liquefied layer was calculated from
equation (2). Comparing the energy efficiency indicators
makes it clear that energy efficiency of the designed model
of a dryer is much higher than that of the standard dryer,



model GTZ-01. Therefore, the designed installation could be
recommended for drying dispersed food products.

< > 0.59
0.6 - 0.44
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Fig. 9. Energy efficiency indicator for dryers:
1 — designed dryer in the pseudo-liquefied layer of an inert
media; 2 — standard dryer, model GTZ-01

8. Discussion of results from a study into improving the
installation for drying the dispersed food products

To accomplish the set task on improving the equipment
to intensify the process of drying the dispersed food prod-
ucts, we have designed and fabricated a model of the dryer
at the laboratory of Sumy National Agrarian University
(Ukraine). In it, the process of drying walnut kernel pomace
implied the following: drying of the spray material in a direct
flow with a gaseous heat-carrier and final drying at the sur-
face of inert materials, which were in a state of fluidization.
Special features of the designed dryer are: the upper part of
the chamber hosts a device for trapping a product, which
prevents the outflow of inert particles along with the dried
product; the use of fluoroplastic crumbs makes it possible to
intensify the drying process as a result of the increased heat-
and-mass exchange surface; using a fan and a heater makes it
possible to obtain a dry hot air of the required temperature,
thereby preventing darkening of the product.

Establishing a dependence between the performance of
a dryer and the temperature of a material during its dehy-
dration is one of the most relevant tasks when studying the
drying of dispersed products in the pseudo-liquefied layer
of an inert carrier. In Fig. 4, we observed that the specific
performance of the drier in terms of evaporated moisture is
directly proportional to the temperature of a drying agent,
that is, increasing an air temperature at the inlet to the
drying chamber increases the dryer performance, reaching
its maximum value at performance AW=150 kg moisture,/m?
hour. Thus, it has been established that the optimum tem-
perature for drying walnut kernel pomace in the pseudo-lig-
uefied layer of an inert carrier is the temperature of 130 °C.
At this temperature, the maximum dryer performance in
terms of evaporated moisture is achieved. If one increases
the temperature of the drying agent, it would lead to deterio-
ration in product quality and increased energy consumption.
The resulting curve indicates that temperature is the most
meaningful factor that affects the dryer performance.

Fig. 5 shows the interrelation between specific perfor-
mance of the dryer and the initial moisture content in a
material (w;,) at different temperatures. These data char-
acterize the degree of decrease in the dryer performance
depending on the initial mass fraction of moisture in the
product. The lower the mass proportion of moisture in a
product, the lower the performance of the dryer for this
moisture evaporation.

The energy efficiency indicator under conditions of
drying the pomace of walnut kernels in the dryers with a
pseudo-liquefied layer was calculated from equation (2).
Comparison of energy efficiency indicators of dryers has
shown that energy efficiency of the designed model of a dryer
is much higher than that for the standard model GTZ-01.
Therefore, the designed installation could be recommended
for drying walnut kernel pomace.

Thus, the devised technological line for drying the dis-
persed food products has the following advantages:

—we have proposed an authentic drying technique
in the pseudo-liquefied layer of an inert carrier, which is
based on the kinematic patterns, thereby ensuring a one
hundred percent contact between a heat-carrier and the
dried product and inert bodies, which makes it possible to
intensify the process, to achieve the required productivity
and quality of drying;

— the use of a fan and a heater makes it possible to obtain
a dry hot air of the desired temperature, thereby preventing
darkening of the product.

The above advantages allow us to conclude that at
present this technology is the most promising; it makes
it possible to receive a quality product at low capital and
operating costs.

9. Conclusions

1. We have improved the drying equipment in order to
intensify the drying process by studying the hydrodynamics
and the process of a heat-and-mass exchange, which includes
the advanced equipment for drying walnut kernel pomace
and DCSF. The improved model of the drying equipment
differs from a standard structure by the device to capture the
product, while drying it, thereby increasing the technologi-
cal process efficiency.

2. It has been established experimentally that the opti-
mum temperature for drying the pomace of walnut kernels
in the pseudo-liquefied layer of an inert carrier at the inlet
to the dryer is t=130 °C, at the outlet — =55 °C; the initial
moisture content in a product prior to drying is ;=45 %,
after drying — w,,=10 %. At these parameters, the maximum
dryer performance is achieved in terms of evaporated mois-
ture, AW=150 kg/m? per hour.

3. Our calculations of energy efficiency have established
that the energy efficiency indicator is much higher for
the designed dryer than that of a standard model, and is
0.59 versus 0.44, respectively. Thus, the drying installation
can be used for drying food products.
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