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In this article indicated the method of calculating and arranging heatpumping hybrid 
solar-heating system and show its advantages over installing separate systems. According to 
preliminary calculations heat pump installed in the enterprise “Ukrinterm”, provides up to 
63700 kW*h/year of thermal energy. Presented table payments, which enable to calculate the 
required value. Article made in the form of literature review and analysis of publications on 
the same subject. 
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 ( )

 Q (t) ; T (t) ; f `U ;  ; T  (t); A ; C ;

1  (W C = const); 

2  (T  = const) 

C ; T ; T ; W C

C = 1 – exp (-NTU C ) = (T C - T ) / ( T - T )

NTU C = f `UA / W C

T = q  ( )/U + T

T (t) = T + C ( T - T )

W C (t) = f `UA(ln(T - T ) /( T - T )) ¹̄

,
 ( ).

.
, . 2 [2]. 

 2 

 ( )

T C (t) ; T (t) ; W (t) ;  ; W ; ; T

T (t) ; 

T (t) 

T (t)= T (t) = T MAX - T *exp(-At) 

T MAX  = A/B 

A= W / W + / W + W C / W

B= W  T  /W +  T / W +  T C  W C / W

T (t) = T + (T C - T )
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 ( )

I ; K ; T K ; T I ; T C (t); W C ;

1  (T  = onst);2  (W  = const) 

; N E  (t) ; W (t); T (t) 

=2.85 +1.34*10 ²̄ T I +0.9*10 ²̄ T K +2.3*10¯4 T 2 -0.2*10¯4 T 2 -

-1.78*10¯4  T I - T K ;

N E  (t)= W / (T - T ); 

W (t)=(  W C ( T C - T )) / ((T - T )( -1)) 

T K = T - T K ;

 T I = T C - T I /(1- I ); 

T (t) = T I + T I

T (t) = T K + T K ; T K = T - T K /(1- K )
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Results of experimental researches of reinforced construction that were restored in 
compression region after failure are given. Maximal measures of strength and deformations 
and characteristic of failure of samples were determined. 

Keywords: restoring of reinforced construction, restoring method, modern repair mixes. 
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