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operation of tillage machines and units, the working surfaces are subjected to uneven wear, which reduces the 
life of parts and increases the cost of their replacement and restoration. 

The working bodies of tillage agricultural machines (ploughshare, plow shelf, cultivator paw, harrow 
disc) work in conditions of abrasive operation, shock loads and the impact of external aggressive environment. 
Their repair is to restore the original size of parts and wear resistance of functional work surfaces. During the 
operation of tillage machines and units, the working surfaces are subjected to uneven wear, which reduces the 
life of parts and increases the cost of their replacement and restoration. 

The current level of operation of agricultural machinery is characterized by increased speeds and high 
productivity, which, in turn, leads to increased wear of parts. accordingly, the reliability of the recovered 
machines will depend on the wear resistance and fatigue strength of the recovered parts. The leading place in the 
repair of machines is occupied by welding and surfacing processes, which account for about 80% of all 
restorative parts. 

Surfacing makes it possible to obtain layers of any thickness and chemical composition on the working 
surfaces of parts; apply a welded layer with different properties, ie high hardness and wear resistance. In this 
work we use point (point) hardening, which consists in micro-dripping of the hard alloy into the surface structure 
of parts that undergo intense abrasive wear. The geometry of the hardening point is a spherical sector, which 
facilitates the rapid removal of heat from the surfacing bath in the base metal and the environment, so the 
hardening points harden at high speed and in a short time. At point strengthening of details one of the main 
conditions providing stable quality of process - coordination of welding current and arc voltage. The sawtooth 
profile of the ploughshare blade (cultivator paws) is maintained throughout its service life. providing effective 
cutting even with the blades worked. 
share plough, friction surface, abrasive wear, operating longevity, point welding  
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Thermodynamic Energy Efficiency of a Groundwater Heat Pump 

The thermodynamic energy efficiency of a steam compression heat pump (PKTN) using natural sources 
of environmental heat, in particular groundwater, is considered in the article. 

The scheme of PKTN "water-water" for the heat supply system, temperature levels in the general 
system of  PKTN "water-water" are presented and the example of work of the PKTN "water-water" cycle in the 
p-h diagram for propane (R290) is given. The results of a thermodynamic study of the energy efficiency of the 
use of PKTN when using groundwater as a source of low-potential thermal energy are presented. The article 
considers the use of pure hydrocarbons as working substances for PKTN, as well as a method for assessing 
energy efficiency by exergy analysis of thermodynamic energy conversion processes occurring in PKTN, the 
working fluid of which is the refrigerant R290. The energy efficiency of  P TN was estimated by the conversion 
coefficient of TH COP, it is calculated to be 4.5. The thermodynamic efficiency of  PKTN in heat supply 
systems was considered using exergy efficiency depending on the average thermodynamic temperatures of heat 
carriers in the condenser and evaporator, which characterizes the perfection of energy conversion and is 44%. 

A thermodynamic study of the effectiveness of PKTN "water-water" for the space heating system using 
groundwater as a source of low-potential thermal energy. Evaluation of energy efficiency of thermodynamic 
processes of energy conversion occurring in PKTN "water-water" whose working fluid is a refrigerant R290 
(propane) is performed by the method of exergetic analysis. It is shown that the exergetic efficiency of PKTN 
"water-water" depending on the average thermodynamic temperatures of evaporation and condensation is 44%. 
heat pump, low-potential energy source, energy efficiency, HP conversion factor (COP), exergy HP 
efficiency, heat supply system 
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