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\
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Aims...
e Summarize and accumulate
human experience

e Intelligent aid while design

e Knowledge and experience
sharing



“DryInf™ benefits...

e Table of estimations

— 5 scale type of grades making transfer of knowledge from human
to machine easy.

— Upgrading databases allows knowledge to be accumulated and
shared.

e Information word-wide

— No more problem to download or upgrade database.
— Get connected to one or more databases at one session!
— Internet, local network or hard drive these all available.




Information world-wide

DryInf uses client-server ~—&

technology to communicate- ‘ N
with DryInf databanks
word-wide.




“DryInt” benefits...

* Modular technology

— All functions of this system are “plug-in’s”, all of them user can
' enable or disable.

— Application Program Interface (DryInf API) provides simple and
fast mechanism to integrate other applications into DrylInf.

* “Wizard" style of user interface

— User should not think likely “How to work with it?”, he just start to
work immediately.

— Highly understandable interface is very comfortable for beginners.



“DryInf” structure

DryInf works with databases. They could be local or
remote. Each database includes one or more databank

Each databank consist of:

Apparatuses table
Questionnaire table

*Sets of possible answers table
eEstimations table



“DryInf” structure

There questions are 1n “questionnaire” table of databank, answers are in
“sets of possible answers” table, devices are 1n apparatuses table and,
finally, numbers are an expert estimations for each apparatus and stored
n “estimations” table.



“DryInf” structure

Selection of estimations for each device as follows (rules):

For Devicel:
If for Questionl answer Answerl then
estimation = previous estimation + new estimation

If for Question2 answer Answer2 then
estimation = 0 and exit for Devicel.

{Comments: if system get zero as new estimation it results to all previous estimation
sum zeroed and device become marked “NOT USED”. If not, get continue to the end
of questionnaire and get final sum as result of calculation}



Example of databank structure

\ \
Type of dryer Dryer capacity \ \ Drying time
low | middl | hig \ \ <3 [3 |05 [2- [10- |>1
e h sec | 30 2 20 60 hour
sec min | min | min

Shelf dryer 5 3 0 0 0 0 3 5 5
Spray drver-granulator $ 3 0 / / 0 0 0 3 5 0
Cilinder drver 3 5 5 / / 0 § 3 0 0 0
Rotary vacuum dryer $ 5 0 0 0 0 3 5 5
Fluidized bed dryer 5 5 5 0 0 3 5 5 0
Batch fluidized bed drver | § 5 0 0 0 0 3 5 5
Impinging stream dryer $ 5 3 5 3 0 0 0 0




About “32 dryers” databank

This databank 1s shipped with
DrylInf as local database.

It was developed with the aim
to facilitate selection of the most

appropriate dryer for a given
material




f Types of dryers used in databank
“32 dryers”

Type of dryer Type of dryer
| Shelf drver 17 Belt drver
2 Vacuum shelf dryer 18 Multi-belt dryer
K) Spray drver with disc atomizer | 19 Combined cylinder-belt drver
4 Spray dryer with nozzle| 20 | Vibrated bed dryer
atomizer
5 Pulsed combustion spray dryer | 21 Fluidized bed drver
6 Spray dryer-granulator 22 | Fluidized bed dryer with inert
particles
[k Cylinder dryer 23 Batch fluidized bed dryer
8 Vacuum cylinder dryer 24 Spouted bed dryer
9 Rotary direct drver 25 Vortex dryer
10 | Rotary indirect drver 26 Vortex dryer with disintegrator
11 | Rotary dryer-granulator 27 Pneumatic dryer
12 | Rotary vacuum drver 28 Pneumatic dryer with disintegrator
13 | Drum drver with heated rotor 29 Cyclone dryer
14 | Vacuum drum dryer with |30 | Spiral dryer
heated rotor
15 | Tumbler dryer 31 | Impingement dryer
16 | Screw conveyor dryer 32 | Impinging stream dryer




DIDE
DIDE 1s DryInf data editor.

DIDE allows user to change data 1n
databank or create another. To work
with DIDE user have to be an expert

and have permission to write 1n
databank.



Have a look on this system...

—r—DryInf




Main window

DryInf (Demonstration purposes only)

Edit Window
=3 = =]

Option: Help
New project

X NONAME2

Narae of substance being dryed
Untitled

S| ~ NONAME1
 Class of substany

i 9

Recalculate
Dyestuffs

& Stream dryer
8 & Iupinging stream dryer
& Stream dryer
& steeam dryer
& Iupinging stream dryer
8 & vibrated bed dryer
& Feed-screw dryer
& Vacuun votary druw dryer
& Dru dryer-granulator
& Rotary dryer
@ Spival dryer
& Rotary drum dryer
Drum dryer
& spouted bed dryer

Catalysts

Pesticides

Milk and foods

5
Next

Open project  Save project  Select databse X

9

v ‘ Chanae list view stvlp

x

Delete dryer

ercentage Property tree

Strear dryer
3 Capacity [5]

Finish

v

(B

Addto

| Grade
68

61

73

73

61

61

59

58

56

56

54

53

48

46

report

NOT USED!
NOT USED!
8624

862

NOT USED!
NOT USED!
NOT USED!
NOT USED!
NOT USED!
NOT USED!
NOT USED!
NOT USED!
NOT USED!
NOT USED!

E-%
®

&

-

IPowdel D 0.01-1mm
Max diameter of particulas |Sma|ler then 0.1 mm
Minimum particle diameter Smaller then 0.01 mm
Polidispersity number 5

Scattering after diying

Maximum material temperature IDlying temperature < 1504C

Particle size distribution

Adhesiveness IYes
Type of moisture |Water

Cohesiveness

3 Agregate state [5]
9 Max diaweter of p
9 Minirum particle
--% Polidispersity nur

0}
o}
o}

|From 3to 30 sec

10 ¢
% Particle size distril | |New property | ¥
3

3 Maxitum waterial

o}
o}
0}
o}

Drying tery

Drying tetaperature < 100
Drying tetaperature < 150
Drying tetaperature > 150

3 Adhesiveness [5]

s
% Cohesiveness [5]

% Dustability [5]

I I »

N A
By using

main menu or
toolbuttons
user can start
new project
or open
existent

\_ %




Class and name

|

|

Drylnf [Demonstration purposes only)

File Edit Window  Options  Help

2 = & =

New project  Open project  Save project  Select databse 3

4 NONAME1

Nawme of substance being dryed ¥

Untifled Changslist view style

Class of substance being dryed.

@ - o

Dyestuffs b Orgamic Cerarnics
chertisals

@ ®

Catalysts Inorgnic
chericals

° @

Pesticides Pharmaceuticals

@ @

Milk and foods Polyrers

@ ?

Finish Help

=1 E3

R BN L ST T S S e —

Property view - [Corn starch] x|

Capacity ﬁigh capacity: > 3.5 tonn/h
Kglegate state Powder D 0.01-1mm

Max diameter of particulas Smaller then 0.1 mm
Minimum particle diameter Smaller then 0.01 mm
E’a-dispelsity number 5

Particle size distribution Bad scatter

M aximum material temperatuge | Drying temperature < 150uC
Adhesiveness \Ves

i ype of moisture ater

Cohesiveness IYe

Dustability |'Yes

E splosiv [Yes

Elammability ] No

Toxzicity No
Diying time From 3 to 30 sec =
» |

In this first
wizard
window user
have to
select a
class of
substance
being
processed
and enter
name or id
of this one.

At the right
side of
window all
entered
properties
will be
dynamically

updated.



Specify properties of substance

Dryinf [Demonstration purposes only] =] E3
J File Edit Window Options  Help

At this window

= ] = 5
New project  Open project  Save project  Select databse al I
substance
Property  Drying time properties
Miniraura parficle diameter = 1 m ust be
Polidispersity nutber ¢ From 0.5 secto 3 sec specified.

Particle size distribution
Maximum material temperature m 2to 30 sec
Adhesiveness

Type of moisture From 0.5 min to 2 min

Cohesiveness

Dustability From 2 to 20 min
Explosiv

Flaramability From 10 to 60 min
Toxicity

o
o
o
°
o
°
@
o
o
°
o
-




See the result

DryInf (Demonstration purposes only) =] E3
J _Eile Edit Window  Options  Help H ere th e I i st of a I I
= 1] = =
J New project  Open project  Save project Select databse se IeCted
apparatuses
L NONAME1 -
will be
*o@ .
52 (& displayed.
Select dryers Show selected dryer A t
Dryer type | Score Percentage | Picture ppara_ uses
O v Stream dryer 73 862 - sorted in order
O Flash spray dryer 70 NOT US. T
O Rotary spray dryer 68 NOT US. beSt dryer
O Nozzle spray dryerw 66 NOT US. first«
O Impinging stream dryer NOT US. - Irst.
O Tube pneumatic dryer NOT US. ' ;
O Vacuum shaft dryer NOT US. * Percentage of
O Vacuum shell dryer NOT US. : X ; adeq uacy is
O Vibrated bed dryer NOT US. . iy B ~
O Feed-screw dryer NOT US. | g | . : A ; & shown.

O Shaft dryer NOT US.
O Shell dryer NOT US.
O Vacuum rotary drum dryer NOT US.
O Combined spray dryer-granulator NOT US.
O Cyclone [combined) dryer NOT US.
O Drum dryer-granulator NOT US.
O Fluidized bed dryer with inert particles 56 NOT US.
[m P $Fotary drver 56 NOT US.
O Shaft-belt dryer 56 NOT US.
[0 Spiral dryer 54 NOTUS. _
>

s Ty - AT T




Full-sized dryer image

Diyinf [Demonstration purposes only)

j je Edit '\g‘indow Options ﬂ_ep

|

2 = & =]

New project  Open project  Save project  Select databse %

XL NONAME1

‘ﬁ [&
Select dryen Show selected dryer

Dryer type

O v Stream dryer

O Flash spray dryer

O Rotary spray dryer

O Nozzle spray dryerw

OX Impinging stream dryer

O% Tube pneumatic dryer

O Vacuum shaft dryer

O% Vacuura shell dryer

O% Vibrated bed dryer

O Feed-screw dryer

O Shaft dryer

O Shell dryer

O¥ Vacuum rotary drum dryer

O Combined spray dryer-granulator

O Cyclone (combined) dryer

O Drum dryer-granulator

O Fluidized bed dryer with inert particles 56
|[mPp_$Fotary dryer 56
O Shaft-belt dryer 56
O Spiral dryer 54

LW X ST T T | -

4
@ % @ ?

Finish Help

Percentage | Picture

8622 -
NOT US.
NOT US.
NOT US.
NOT US.
NOT US.
NOT US.
NOT US.
NOT US.
NOT US.
NOT US.
NOT US.
NOT US3.
NOT US.
NOT US.
NOT US.
NOT U3.
NOT US.
NOT US.

NOT US.
T o

Hi

i

a Full sized graphical representation

- Rotary dryer -




“Back step” mode a1
A
10

DryInf [Demonstration purposes only) i
File Edit Window Options  Help =)

2 = (=) a0
J Mew project  Open project  Save project  Select databse -9 Maximum material terperature [

- Drying terperature < 50
& NDNAMES -  Drying tetperature < 100
2 + x T ) @ Dry?ng temperature < 150
Recalculate Adddryer Delete dryer | Add to report S ® Drying temaperature > 150

Dryer Type Grade | Percentage Propery tree - Adhgsiveness [5
& strea drvey o NOT USED! =% Streaw dryer . .
=& lmpmging stream dryer b1 NUT URED! % Capacity [5] In thlS WlndOW

X Stream dryer 73 86% 2 state [5]

| gam drve 73 5622 Mz diametet™agarticulas [5] ‘
ey il iy, Sl TORT Sall BE
: =B 2 Polidispersity nurnber [5 /
& Feed-screw dryer NOT USED! - roperty tree for
X Vacuur rotary drum dryer NOT USED! 8 3 p p y
& Drum dryer-granulator NOT USED!

& Rotary dryer NOT USED! - L A each selected
$ Spiral deyer NOT USED! % Particle size distribution [5]

Rotary drum dryer NOT USED! ¥ Maximum material tetperature 7 =
I i Dru:nydryer 7 NOT USED! S Dryfmg teraperature < Spu’ earller deVlce-
‘ Spouted bed dryer NOT USED! (S Drying terperature < 200

@  Drying temperature #150 Property tI'CC

O Drying tetperal > 150

3 Adhesivere dlsplays

% Type of moisture [5]

% Particle size distribution [5]

% Cohesiveness [5]

% Dustability [5] estimation for
(638rade Percentage ea Ch prope rty an d

& Strean dryer NOT USED!
& Inpinging stream dryer 61 NOT USED! allows property

& Steam dryer 73 86% )
adjustment (back
step).




: DIDE-DryInf Databank Editor
Add new dryers or properties

o | Add.. Co[X] * DryInf allows
Add apparatus IAdd property | Add property value | user to act as

;A egate stat
pparatuses m Enter apparatus name here (if empty no changes will be made) B | 'Paste expe rt. User
(p:Shebdpei = | Add apparatus I Add prog Shell el - can add new

Vacuum shell drye Apparatus description here a p p aratuses

" Rotary sprap dipe.  Select here property to a
e

or properties
to databank

he connected

Flash spi Select database i [=] B3
to.

Select database

__Combine

Lshaitcy DataStorage v

Vacuum

Drum dry
. X caral|

" Rotary drum dryer See pics
Wacuum rotary dn

_@d_-screw dry?

Belt dryer
__Multi-belt diyer

Shaft-belt diver
_Yibiated bed dive

Fluidized bed dryer

Fluidized bed dryer with inert particles

5
3
0
0
0
0
0
0
3
5
0
3
5
5
5
5
0
0
0
5
3
0
5
5

1O W o w o oM

I posied be e

S lmebim =l lmd A,

—————————



Further developments...

Modeling
language

11
al Dryer type Modeling and Parameterized
selection simulation of - CAD drawings
pI'OpCI' expert system drying process renderer

System
database




Modeling language
madalanc

Drying

Modeling language based )3
on Pascal grammar ’ :

Trigonometric
function

Polinomial and transcendental

Integratio Number Power series

Random number

Differentioal

®
(S
=
©
(S
Q
L
)
©
=

Integral Sortin = Set of algebraic equations




Loop until optimal type to be found Model
vaddpletmen

t \

Optimal dryer type Energy Modeling and
selection expert system consastjsbiation simulation 5
module -

Math expressions

\\ / } interpreter
{ i
Modeling

languatgrprete Parameterized
d drawingseendere
r

Model editor

Expert
kagstadge base

Control methods
repository Drying kinetics and Additional mathematical Report

hydrodynamics routines repository printing
routines

e ' —
soffmere related Fggg;%t‘;a A ———
o dr}_/mg repository model
reposttory Parameterized
e~ waste treatment waste treatment ' A repositor
installation equipmen drawingepository P

S ) S ) NY




Energy consumption calculation
(]

Heat and mass balances Molier

diagram

A t | - Heater consumption
pparatus pressure loss calculation

L

Fan consumption N Auxiliary equipment
calculation energy consumption

Resulis



Modeli




Calculations

Modeling elements

Boolean transition

';' )
Transition ):> 0 ‘

Paiin Peaaktvposahue Pexun [NporoH Busyanusauua Pepaktop [Nomowps

Syl MER I«

<@ B

Hauano
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O Cpepna BusyanbHOro mogennposanns - [model153]
File View Edit Runtime control Tools Help

=181x|

NRHY ZEIEBBHDX/0-3a00d|@

N

Y=

[Této+8 K

B EHE

| o

= ‘ Model root

!3?}] Begin

*“ Process kinetic calculation

%“ Hydrodynamics calculation

?" Diying chamber calculation
;¢+ Checking fluid bed existance
@" Calculation of Dehamber, H, con

?" Kinetic setup

Element name

Element code

< | H
X

Property Value

Default transition| StateNode3

Caption Hydrodynamics calculatio

StateNode2

3

Begin

Kinetic setup

y

Process kinetic
calculation

Hydrodynamics calculation

Drying chamber calculation

Chamber volume
change

-~

Checking fluid bed
existance

Calculation of
Dchamber, H, conical
angle

X

@l =|2|X

iter

epsl

a

lambda

Wariable Value

-
9.81

1.5
1042
2.27E-5
1.395
07
311ES
0.0306
75
0.0052
0.001
08
1073
03
06
1.01
1.53
2.16
2.74
332
3.89
200
160
120

110 :J

= ]
= l i‘l ‘ G A File Paczon Bosaysa test
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~ A A Cost ‘
Optimization = | == *
Return
T e =8 Benefit
Benefit = Return - Cost o
1500 -
‘—-——/
_ . . 500 S - X
Cost = f (Price , Price,. ) — |
Raw m. Air \\
-500 2 4 6 100
PriCGAir = f (Energy) 19007 Flow rate of mannitol, g/h
Air velocity, m/sec  Flow rate, g/h Return, $ Cost, $ Benefit, $
0,844 93,36 2334,00 3010,00 -676,00
0,719 84,00 2100,00 2564,45 -464,45
0,594 76,38 1909,50 2118,57 -209,07
0,469 70,02 1750,50 1671,92 78,58
0,344 58,50 1462,50 1227,04 235,46
0,219 42,00 1050,00 782,45 267,55
0,119 35,00 875,00 670,00 205,00
0,100 20,00 500,00 600,00 -100,00




Contact information

Visit Web-page at http://stop.at/dryinf/

for more information and demo download.

For getting this software, please mail to:

chemcom@muctr.edu.ru




