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METHODICAL BASES OF EVALUATION OF THE ENERGY 
ECONOMIC EFFICIENCY OF ENERGY SUPPLY SYSTEMS WITH 

COGENERATION HEAT PUMP INSTALLATIONS AND PEAK 
SOURCES OF HEAT 
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Vinnytsia National Technical University, Vinnytsia 
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Abstract: Methodical bases of evaluation of the energy economic efficiency of energy supply systems (ESS) 
with cogeneration heat pump installations (CHPI) of different power levels and peak sources of heat (PSH) are 
suggested, with taking into account the complex impact of variable operation modes of ESS, peak heat sources of 
heat in ESS, sources of drive energy of CHPI, and taking into consideration the energy losses of the process of 
generation, supply and transformation of electric energy. The suggested methodical bases, aimed at estimation 
of energy economic efficiency of ESS with CHPI and PSH have a number of advantages: it takes into account the 
energy efficiency and power levels of the elements of ESS; it takes into consideration the operation modes of 
steam compressor HPI; it takes into consideration the energy efficiency of PSH and ESS and type of the energy, 
consumed by them, with the account of energy losses of the process of generation, supply and transformation of 
electric energy to PSH and ESS; it takes into account the energy efficiency of variable operation modes of ESS 
with the change of load distribution between steam compressor CHPI and PSH in ESS; it enables to evaluate the 
complex impact of variable operation modes of ESS, peak sources of heat of ESS, sources of drive energy of 
steam compressor CHPI with the account of energy losses in the process of generation, supply and conversion of 
electric energy in CHPI and ESS; it allows to complex perform the energy economic efficiency evaluation of 
great number of ESS with CHPI and PSH variants on conditions of variable operation modes; as a result of 
complex approach to evaluation of ESS energy economic efficiency the most efficient and economic reasonable 
PSH for certain type of ESS could be chosen; methodical fundamentals, suggested in the given paper, could be 

rationation
f energy ecogy eco

energy efficiencfficienc
steam compressor steam compressor 
consumed by them, consumed by them, 

ectric energy to ectric 
the changethe ch

x impx im

MethodMetho
ation heat pation 

with taking into awith taki
ESS, sources of drive eESS, sources o

, supply and transforand tr
nomic efficiencyficienc

y and poww
HPI;

cal bases of evaluatical bases of evalu
ump installationump installation

ccount theccount the
nergnerg

PU
OURCEOURCE

., Cand. Tech. SCand. Tech. 
National Technical ational Technic

--

VALUALUA
ENERGY SENERGY S

UMP INSTALLUMP INSTALL
S OF HEATS OF

ciencescienc
UU

TION OF TON 
UPPLYPP

AA

- 



358
VI -

-

used for estimation the energy economic efficiency of ESS with PSH and CHPI with various refrigerants, sources 
of low temperature heat and scheme solutions of HPI. The methodical fundamentals, suggested in the given 
paper, enable to determine areas of high energy economic efficiency of specified ESS and allow developing 
recommendations, aimed at high efficient operation of ESS with CHPI and PSH.  

-
Key words: methodical bases, energy economic efficiency, energy supply system, cogeneration heat pump 

installation, peak source of heat. 
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