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leads to dispersion up to 0.4 m/s2. As the speed of car movement increases, the 

dispersion increases. The application of the Kalman filter allows to minimize the 

dispersion of signals received from the mobile registration and measurement 

complex based on the MMA7260QT accelerometers. Increasing the accuracy of the 

experimental evaluation of the operational properties of wheeled vehicles is 

achieved by removal noise of a different physical nature. If the a priori values of the 

state of the system 0x  are erroneously set at the initial moment of time, and also the 

error 0P , within 0.5 s the filter goes to stable operation, because the algorithm is 

based on an asymptotically stable system. 
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Setting of the Problem. During the design of optimal control units the volume 

of source information rises rapidly. The getting of this information requires the close 

connection of radio electronics with other scientific and technology brunches 

(mathematics, physics, thermal physics and computer science). Among the 

information on the mentioned subject the essential place has information on unit’s 
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thermal mode, which, together with other factors, has essential effect to the reliability, 

weight and size parameters of whole system [1-3]. 

The goal of research is to develop the algorithm of thermal-physical design of 

control units, which allows supplying the selected thermal mode at the initial stages 

of design in a parallel way with the schemes development and the choice of base of 

elements. This way essentially increases the economical effectiveness of works and 

excludes the need for essential changes in design as to results of check-in 

computations and temperature tests. 

As synthesis of control units there is considered the problem of determination 

of device’s form parameters, thermal-physical coefficients and power, which supply 

the required space-time changes of thermal field of device ),z,y,x(t τ  under 

limitation, applied for every parameter. 

There is shown, that the synthesis problems are of incorrect sort, multi-

dimensional, reversal tasks for differential equations of thermal conductivity [1]. 

The complexity of mathematic nature makes researchers to limit by decision of such 

synthesis problems of radio-electronic devices that thermal mode is directly defined 

by maximal or some middle temperature of unit.  

Here is considered the algorithm of control unit synthesis with density 

assembly (elements of small size, micro-modules, integral circuits, etc.) with 

anisotropy heated zones ( )zy,x λ≠λ≠λ
 
in a view of parallelepiped, functioning in a 

stationary thermal mode. 

The thermal mode is set by maximally accepted over-heating temperature

)tt( c00 −=ϑ . The form of cover and form of heated zone are the same. The boards 

can be of vertical or horizontal locations. 

The functional connection between the parameters and temperature 0ϑ  can be 

get in a form of solution of direct problem of thermal conductivity [2]  for anisotropy 

boards in a parallelepiped shape with homogeneously distributed power of heat 

sources (P, W), including the expressions for effective thermal conductivity of units 

with density assembly [3].  
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For the devices with cubic shape, functioning at the natural convection 

conditions К= 4 W/m2 * grad without energy (Q= 0) and thermal losses ),0( =jλ

there can defined the expression for minimal accepted dissipation power in a volume 

V (m3): 

0VVmin )1(P81,1 ϑ=β+β⋅⋅ . 

The construction combination of device’s cover with heated zone (under 

condition of good thermal connections between the board the cover) gives possibility 

for just twice increase for the coefficient of thermal transition and also, for 

conditions of natural convection, for twice decrease of the coefficient Vβ  also. The 

following decrease of coefficient Vβ  can be achieved by application of special 

systems of forced air- and liquid cooling. 

According to limitations, there can be defined the minimal values of 

coefficients iβ , what makes possible to define the value of maximal accepted 

dissipation power for volume of heated zone. If, in taking in account all the 

limitations, the resulting Pmax is less than the required dissipation powers (Ртр.), its 

need to introduce the energy outputs with power Q = Pтр.- Pmax and to decrease the 

coefficient Vβ . 

Therefore, the presented equation allows to set the synthesis of unit with given 

thermal mode for maximal temperature 0ϑ . The practical implementation of 

synthesis stages can be executed with charts of coefficients iβ  and with resulted 

expressions.  

Conclusion. In a result of research there is set the mathematic equation for 

algorithm of synthesis for one-block control units on given stationary temperature. 
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Синотин. Теплофизические и конструктивные параметры алгоритма синтеза многоплатных  
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сб. 2003, Вып.131, С. 145-149.  3.А.М. Синотин, В.В. Семенец. Метод определения 
эффективных теплопроводностей сложных систем тел. // АСУ и приборы автоматики. 2004 
.Вып. 127. С. 48 – 52.  
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