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Fig. 1. Dependence of productivity P for the plane with average 
technical and operating parameters on the application dose Q and 
the useful weight of chemicals QF 

 
3. DETERMINATION THE OPTIMAL USEFUL 
WEIGHT OF CHEMICALS 
 

As it follows from the Fig. 1, computed values of 
productivity for single application doses of chemicals after the 
rapid initial increase to the local maximum rise only slightly. 
This point can be recognized as the point expressing the 
optimal useful weight of chemicals for given application dose. 
The curve passing through these points defines the optimal 
useful weight of chemicals and the optimal size of the aircraft 
(Fig. 2). As well as, it is possible to derive the relationship 
between useful weight of chemicals and the application dose 
(Fig. 3) in the form 
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Fig. 2. Optimal plane size in the dependence on the useful weight 
of chemicals and the plane productivity 
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Fig. 3. Relationship between useful weight of chemicals and 
the application dose 
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F 10585.1149.085.48 QQQ −×++−=  (10) 

Using the inverse approach (Bartsch, 1983), the inverse 
function for the determination of the useful weight of chemicals 
QF = QF(Q), can be expressed in the form  

 23
F 10656.251.307.247 QQQ −×−+=  (11) 

 
4. SPECIFICATION OF THE OPTIMAL SIZE OF 
PLANE FOR THE SLOVAK MARKET 
 

Considering the statistical data of the company AGROLET 
(***, 1998), the following average parameters for the 
determination of the optimal plane size can be specified: the 
average application dose for solid chemicals QS = 141.3 
kg/hectare and for liquid chemicals QL = 82.2 kg/hectare. 
Related values of the useful weight of solid chemicals 
QFS = 717.5 kg and liquid chemicals QFL = 563.3 kg can be 
calculated from the equation (11). 

As it is not effective to consider design of two planes 
different for application of solid and liquid chemicals, the 
weighted average the useful weights can be used with  

56.0
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3788S

1 ===
V
Vh  and 44.0

6727
2920L

2 ===
V
Vh  

where VS/V and VL/V are the ratios of volumes of aviation 
works by application of solid and liquid chemicals, respectively 
to the overall volume of aviation works (Fecenko & Ložek, 
2000, Švrček, 2000). Finally, the useful weight of chemicals for 
the market in the Slovak Republic will be 

 6503.56344.05.71756.0.. FL2FS1F =×+×=+= QhQhQ kg  
 
5. CONCLUSIONS 
 

In the paper, the specification of suitable size of agricultural 
aircraft is determined particularly from the point of view of 
effective weight of chemicals. Based on the mathematical 
model, the working productivity in the relationship to the 
application dose of chemicals is computed for the medium 
model of agricultural aircraft. Moreover, the suitable size 
category of agricultural aircraft is determined for the required 
application dose. 

Finally, as an example of application of introduced 
mathematical model, the useful weight of solid and liquid 
chemicals for the market in the Slovak Republic is computed and 
determined to be 650 kg. 
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