
 

According to 2010/31/EU Directive buildings account about 40% of total energy 

consumption in the European Union. Using renewable energy, combined with energy 

efficiency, is possible to solve viable solutions to countering the effects of global 

warming. Besides water, air and solar radiation, the ground represents an efficient 

heat source due to its relatively constant temperature trough the year. Ground source 

heat pumps are equipments with growing interest for their potential to reduce primary 

energy consumption for passive houses. Also the emissions of greenhouse gases are 

reduced. 

INTRODUCTION 

OBJECTIVES 

RESULTS 

As the heat pump uses the same thermal agent for space heating and for domestic hot 

water preparation, it was decided to make three different experiments setting the 

equipment at different maximum flow temperatures as follows: 55oC, 50oC and 45oC. 

In Figure 2 are represented  the flow temperatures during measurements. It were 

taking into account also the temperatures for room, the flow and the source 

temperatures. Table 1 is showing the average temperatures obtained for each 

experiment and in Tabel 2 is shown the electricity consumption and CO2 emissions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Flow temperatures of the three experiments 

 

Table 1. Average temperature values for all three experiments 

 

 

 

 

 

 

The flow temperature adjustment is recommended to be used when we have low 

temperature space heating systems connected to the heat pump such as floor heating 

systems. Energy requirement for hot water is an important element in assessing the 

energy consumption of buildings and civil engineering. If the energy required to heat 

losses through the building envelope will be provided during the cold season, for 

obtaining domestic hot water will be provided throughout the entire year. 

The results have shown that reducing the flow temperature with 5oC for a ground 

coupled heat pump system it can be saved about 1.5 to 1.6 % of energy used for 

domestic hot water preparation. As we are using only electricity to power our 

equipment according to the electricity provider it can be saved around 1.3% of CO2 

emissions in spring/autumn season for a family passive house. 

 

Table 2. Electricity consumption and CO2 emissions 
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The scope of the present work is to determine the optimum flow temperature of a 

ground source heat pump for preparing domestic hot water and in this way to reduce 

energy consumption and CO2 emissions for a three member family passive house during 

spring/autumn season.  

Figure 1. Ground coupled heat pump and domestic hot water system 

The equipment type is a compact one, with the refrigeration system (top part) and a 

hot water cylinder with 175 liters capacity (lower part), providing the domestic hot 

water per day requirement for three persons . The heat pump extracts heat from the 

ground using a single U tube high density polyethylene vertical borehole heat 

exchanger and transfers it trough its refrigeration system to the heating agent used to 

prepare domestic hot water. 

The refrigerant used by the heat pump is R410A, an environmentally friendly 

refrigerant. The technical specifications of the heat pump are mentioning that its COP 

can be around 4 for B0/W35 operating conditions [Stiebel Eltron 2012] 

For energy consumption were used a mechanical flow meter for domestic hot water 

and an electronic electricity meter for total electric energy used in the process. 

SISTEM DESCRIPTIONS 

THE EXAMINATION OF HEAT PUMP SYSTEM  
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Energy savings and CO2 emission reduction  

using a ground coupled heat pump for a  

passive house  

The experimental part for domestic hot water preparation a ground coupled heat 

pump system was used. In the figure 1 is presented the system used for 

measurements. 
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