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ABSTRACT The paper presents the architecture of a cogeneration system, the foundation of which is the dynamic subsystem. It 
includes a co-generation plant, drying plant, air heating heat exchanger, an air fan. Other units are units of discharge, charge, 
assessment of functional efficiency, which are consistent with the dynamic interaction subsystem. It is proposed an analytical 
evaluation of changes in the moisture content of the air in the drying chamber at an air temperature measured at the outlet of the 
drying chamber. Set functioning levels of dryer air temperature change at the inlet of the heat exchanger and heating the air leaving 
the heat exchanger which corresponds to a change of the equilibrium moisture content of wood in the drying chamber. The air flow 
entering the air-heating heat exchanger which corresponds to the level functioning the dryer is defined. The valid values change in 
the moisture content of the air in the drying chamber obtained. The block diagram of logical modeling dryer developed. The func-
tional information is obtained. It allows to change the air flow entering the heat exchanger preheating the air in measuring air tem-
perature at the outlet of the drying chamber. Changing the air blower motor speed for changes in air flow provides thermal drying 
treatment in the drying chamber. Coordination of temperature and aerodynamic regimes of drying wood allows, for example, the 
production of 5.8 thousand tons of wood pellets per year to provide 860 apartments measuring 120 m2 pellet fuel that given the 
frequency regulation on electric air fan drying materials, provides gain saving money using pellet fuel for heating and hot water to 
40% and reduce the cost of power generation and heat within 20%-30% in  in the conditions of  the cogeneration system 
Keywords: cogeneration plant, pellet fuel, drying plant, the moisture content 
 

 
 

 

 12 %
..  

 

 
[3  

   
 [4] 

 
  

5

 [6

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

89 

_______________________________________________________

_______________________________________________________© . . , 2016



 
 

  
[7]

[8, 9]

   
  
 

 
 

 
 

 
.  

; 
 

. 
 

 
 

 

 

 .  

 
 

 

 
 

 1.  
  

 
  

4   
 

CS  D  
 

P  
x  f  

K  y  
d  R 

CS;   i  
 

 

 

 
  

 

 

 

  
 

 

  

,;/

;;;;

;;
1

1
:);-(1

;;1;
)(

  

00
1

*

0

00**

*

0

00

L

ST

t

i

w

i
K

h

CG
L

L

z

h

Cg
TST

h

CG
L

L
L

h

h
L

h

Cg
TST

G

m
K

w

 t, ,    

G  C  
i  

 w    

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

90 

_______________________________________________________

_______________________________________________________



2 h  2

g  z  
T  T   

m  
S  

  S=    
   

  w  
 0, 1  

 

 O( ), 
 

 

. 
 

O(  
 

 

 

 

; ;  ; 

  

K : 
 

,  

1, 2  
t1,  t2  

  
2   

  

1

1
A  

     
2   

  
  

 

,  

  

0  850

0  80,80 0  770

c c, 1,65 
c

   
. 

 
 

  
   

 

 

 
, 
2  

, 
2  

k, 
2  

 3050,67 254,33 233,05 
 2912,86 242,84 222,59 

 2877,91 239,92 219,94 
 

  

2   
  2 - 

2  
 

 2    
 

 

 
 

T  T    

 0,0048 0,6149 14,547 0,146 
 0,0050 0,6440 14,547 0,136 
 0,0051 0,6518 14,547 0,134 

 
 3    

 
 

 
 

L  L  L * Kw 

 33,26 483,89 0,029 -0,9646 
 32,51 472,99 0,029 -1,2848 
 32,32 470,19 0,030 -1,6060 

 

0   
 

c 

0  4). 

 
 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

91 

_______________________________________________________

_______________________________________________________



 

. 2  

 
 

 

 
- [10] 

3). 
  

 
 

  
CT 

 Z  d  
w   

t   x   
f  y   

K   

   

 i   
w   

G   
       

 
  

.   
   

 
 3   

  
 . 

 

4.   
 

 
1   

 
 

 
 

 

 
 

 
 

 
 .  

 
 

 

.  

. 
 

 
 

 
 
1.  

 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

92 

_______________________________________________________

_______________________________________________________



 
 

. 
2.  

 
 

.  
3. 

 

. 
4. 

 
 

,  

. 
5. 

 

 
30 % [10]. 

 
 

 
1   

/ 

 //  2015.   
 -73.  

2   

   // -
.  2015.   

 -53. doi: 10.15587/1729-
4061.2015.442522. 

3    

  
 // -

  2010.   . 36-40.  
4   Bhattarai, S. Simulation Study for Pneumatic Convey   ing 

Drying of Sawdust for Pellet Production / Sujala  
Bhattarai,  Jae-Heun Oh, Seung-Hee Euh, Dae Hyun 
Kim,   Liang Yu // Drying Technology.  2014.  Vol. 32.  
P. 1142-1156.  doi:10.1080/07373937.2014.884575.  

5   Laurila, J. Compression drying of energy wood /                   
Jussi Laurila, Havimo Mikko, Lauhanen Risto // Fuel 
Processing Technology.  2014.  Vol. 124.  P. 286-289. 
doi:10.1016/j.fuproc.2014.03.016. 

6     Yuping, L. Application of the self-heat recuperation tech-
nology for energy saving in biomass drying system / Liu 
Yuping, Aziz Muhammad, Kansha Yasuki, Bhattachar-
ya Sankar, Tsutsumi Atsushi // Fuel Processing Technolo-
gy.  2014.  Vol. 117.  P. 66-74.  doi:10.1016/ 
j.fuproc.2013.02.007. 

7 Wang, H.  Study of Immune PID Controller for Wood Drying 
System / Hai-tao Wang, He-ming Jia //2013 International 
Conference on Communication Systems and Network Tech-
nologies.  2013.  P. 827 - 831.  doi:10.1109/ 
csnt.2013.176.  

8 Zhongfu, T. Research on control system of wood drying 
based on BP Neural Network / Tian Zhongfu, Li Yuehua // 
Proceedings 2013 International Conference on Mechatronic 
Sciences, Electric Engineering and Computer (MEC). 2013. 

 P. 36-38.  doi: 10.1109/mec.2013.6885046. 
9 Perre, P. Drying of Wood: Principles and Practices / Pat-

rick Perre, Roger Keey // Handbook of Industrial Drying. 
 2014.  P. 797 - 846.  doi:10.1201/b17208-44. 

10   

 // 
.  2015.     - 67. 

 doi:10.15587/2312-8372.2015.51520. 
 

Bibliography (transliterated) 
 

1 Heletuha,  H. H. Gelieznaia,  T. A. Kuchtruk,  P. P. Ol-
ienic,  N Triboi,  B. Bioenergy in Ukraine: Current 
State and Prospects for Development. Part 2 [Bioenergy in 
Ukraine: Current State and Prospects for Development.  
Part 2]. Industrial Heat Engineering, 2015, 3(37), 65 - 73. 

2 Chaikovskaya, E. E. Development of energy-operation of 
biogas plant as part of a cogeneration system. Eastern-
European Journal of Enterprise Technologies, 2015, 
3/8(75), 47-53, doi:10.15587/1729-4061.2015.442522. 

3 Trohin, A. H., Moisiev, V. F., Telnov, I. A., Zavinski, S. I.  
Development of processes and equipment for the production 
of fuel pellets from biomass. Eastern-European Journal of 
Enterprise Technologies, 2010, 8/45(3), 36-40. 

4 Bhattarai, Sujala, Jae-Heun Oh, Seung-Hee Euh, Dae 
Hyun Kim, Liang Yu Simulation Study for Pneumatic 
Conveying Drying of Sawdust for Pellet Production. Dry-
ing Technology, 2014, 32, 1142-1156. doi:10.1080/ 
07373937.2014.884575.  

5 Laurila, J. Havimo, M., Lauhanen, R. Compres-
sion drying of energy wood. Fuel Processing Technology, 
2014, 124, 286-289, doi:10.1016/j.fuproc.2014.03.016. 

6 Yuping, L. Aziz Muhammad, Kansha Yasuki, 
Bhattacharya Sankar, Tsutsumi Atsushi. Application of 
the self-heat recuperation technology for energy saving in 
biomass drying system. Fuel Processing Technology, 2014, 
117, 66-74, doi:1016/j.fuproc.2013.02.007. 

7 Wang, H., He-ming Jia Study of Immune PID Controller 
for Wood Drying System. 2013 International Conference on 
Communication Systems and Network Technologies, 2013, 
827-831, doi:10.1109/csnt.2013.176.  

8 Zhongfu, T., Li Yuehua Research on control system 
of wood drying based on BP Neural Network. Proceedings 
2013 International Conference on Mechatronic Sciences, 
Electric Engineering and Computer(MEC), 2013, 36-38, 
doi:10.1109/mec.2013.6885046. 

9 Perre, P. Roger Keey Drying of Wood: Principles and 
Practices. Handbook of Industrial Drying, 2014, 797-846, 
doi:10.1201/b17208-44. 

10 Chaikovskaya, E. E. Development of methods suppot the 
operation of the drying plant composed of cogeneration sys-
tem. Technological audit and production of reserves, 2015, 
5/7(25), 62-67, doi:10.15587/2312-8372.2015.51520. 

 

 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

93 

_______________________________________________________

_______________________________________________________



 (About author) 
 

  
,   

e-mail: eechaikovskaya@gmail.com,  http://orcid.org/0000-0002-5663-2707. 
Chaikovskaya Eugene  PhD, Senior Reseacher,  Odessa National Polytechnic University,  Associate Professor,  

Department of Theoretical, general and alternative energy,  Odesa, Ukraine, e-mail: eechaikovskaya@gmail.com 
http://orcid.org/0000-0002-5663-2707. 

 
  

,       
 // .  .  2016.   (1184). 

 89-94.  doi:10.20998/2413-4295.2016.12.12. 
 

Please cite this article as: 
Chaikovskaya Eugene  Control working ability of the drying plant in the composition of the cogeneration system. Bulletin 

of  NTU "KhPI". Series: New solutions in modern technologies.  Kharkiv: NTU "KhPI", 2016, 12(1184), 89-94, doi:10.20998/2413-
4295.2016.12.12. 
 

 
,  /  

. .  //  .  .  
2016.  12 (1184).  89-94  doi:10.20998/2413-4295.2016.12.12. 

 

  
 

 
40% 

20 30 %.  
 : , ,  

 
received) 14.03.2016 

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

94 

_______________________________________________________

_______________________________________________________


