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Building description

• Central Budapest
• 9 floors
• Office area: 5126 m2

• Residential area: 4692 m2

• Date of handover in the 4th 
quarter of 2021
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Purpose of energy 
consumption Required energy type

The building's yearly heating and cooling energy 
consumption

Heating (Residential)
District-heating and 

electricity 34,87 kWh/m2/year

DHW (Residential)
District-heating and 

electricity 30,00 kWh/m2/year
Cooling (Residential) Cooling energy 19,75 kWh/m2/year

Heating (Offices)
District-heating and 

electricity 40,52 kWh/m2/year
Cooling (Offices) Cooling energy 65,00 kWh/m2/year

Free cooling winter cooling Cooling energy 15,00 kWh/m2/year



Heating-Cooling System Sceme
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Alternatives for Heat Recovery

Air-side source linking Heat pump between
two tanks
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Heating-Cooling System Sceme
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Heat Pump and Chiller
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• Ide a hidarulikus leválasztós 
másik terv kapcsolása
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Heat Production Strategies

• !"#! = %& '",!$% − '",! = 0; !"#!$%; !"#!$% + &'(!"$&'(#!"
(*$!$*$%)∗%-

∗ '",!$% − '",!
• A Daikin EWYT 500B-XRA2 heat pump
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Alternating mode

Heat pump District heating

Heat Production Strategies
Primary energy optimum

• 18-12°C à District heating
• 12-(-3.8°C) à Simultaneous
• -3.9-(-10.3°C) à District heating

• !&'()*'+,-& = !./.01'(0,-& ∗ $&'()*'+,-&
• !&'()*'+,2(31'. = !566.-.*1 + !'.3.-.*1 ∗ &'

8̇!"
8̇#$%.!$'(

> 1; 0; 1 *$&'()*'+,2(31'.
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Parallel mode

Heat pump District heating

Heat Production Strategies
Primary energy optimum

• 18-12°C
• 12-(-3.8°C)
• -3.9-(-10.3°C)

• !!"!#$%&#,() =
*!"#.%"&'()*

+, -./01;-./;1 ∗

* $% &! < −3; $% 4̇%+
4̇!"#.%"&'()*

> 1; 1; 4̇%+
4̇!"#.%"&'()*

; 1 ∗ -)%&56%7,()
• !)%&56%7 8&9$. = !;<<.(!6$ ∗ -)%&56%7 8&9$%. +

+ !%!9.(!6$&=> ∗ /0
4̇ %+

4̇!"#.%"&'()*
> 1; 0; 1 − 4̇ %+

4̇!"#.%"&'()*
∗ -)%&56%7,8&9$.
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Summarised primary power consumption

Alternating

Parallel

Only district heating

Heat Production Strategies
Primary energy optimum

• Alternating mode: 19.816 [kWh/m2a]
• Parallel mode: 20.391 [kWh/m2a]
• Only district heating: 19.874 [kWh/m2a]

-1.2 °C
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• Alternating mode: 19.816 [kWh/m2a]
• Parallel mode: 20.391 [kWh/m2a]
• Only district heating: 19.874 [kWh/m2a]
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Heat Production Strategies
Primary energy optimum



Heat Production Strategies
Operational cost optimisation
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Heat Production Strategies
Operational cost optimisation

• ,./.01'(0(1+,&*'*//./ = @#$%.!$'(
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Heat Production Strategies
Operational cost optimisation

• Alternating mode: 2 487 278 HUF/a
• Parallel mode: 2 498 289 HUF/a
• Only district-heating: 2 511 433 HUF/a

0.7 °C
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Heat Production Strategies
Operational cost optimisation

16/22



Heat Production Strategies
CO2 emission optimisation

• Alternating mode : 37 762.6 kg
• Parallel mode: 37 456.1 kg
• Only district-heating: 44 098.4 kg
(despite of 164.1 g/kWh and 386 g/kWh)
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Heat Production Strategies
Operational cost optimisation
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Heat pump control
• Time-dependent switching

• 2 hours of information collection
• 6 hours of deactivation time after

mode change

• External temperature
dependent switching
• 1,5°C temperature margin
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Summary

• System unable to utilise waste heat recovery

• The most suitable system operational mode is parallel

• Negligible gains without constructional system changes

• System upgrade options
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Thank you for your attention
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Szivattyú szabályzása
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Szivattyúköltség a fűtés költség arányában

56,4 m3/h



Szivattyú szabályzása
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Szivattyúköltség a fűtés költség arányában

56,4 m3/h 71 m3/h Változatott



Szivattyú szabályzása
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A változó üzemmód megtakarításai

x_71-x_változó x_56,4-x_változó

• 71 m3/h-s üzem: 215 252 Ft
• 56,4 m3/h-s üzem: 168 588 Ft
• Változó tömegáramú üzem: 166 353Ft



Free-cooling üzem
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Hűtési igények kiszolgálása

Hűtési igény Free cooling kapacitás



Fűtés-hűtési kapcsolási rajz



Hűtési osztó



Fűtés-hűtési kapcsolási rajz



Lakások fűtés-hűtési osztója



Fűtés-hűtési kapcsolási rajz



Fűtési osztó


